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The primary purpose of this study was to identify the

competencies essential for effective performance as a rural

public health sanitarian in developing countries. The need

to identify rural sanitarian competencies in developing

countries is closely related to the World Health Organiza-

tion's goal of "Health for all by the year 2000," which has

given impetus to Third World nations and international

health agencies to seek ways of meeting the challenge of

existing poor health conditions caused by improper

sanitation practices and inadequate water supply.

A "seed list " of eighty-eight competency statements

obtained from the literature and interviews of environmental

health practitioners were divided into four categories and

put into questionnaire format. The four categories were: A

(Administrative); B (Technical); C (Socio-cultural), and D

(Human Relations). The questionnaire was validated before

it was sent to a carefully-selected forty-two USA, Canadian,

and Third World public health experts.



The selection of the experts was based on their

contributions to the field of public health and rural

environmental health in Third World countries. The experts

were requested to react to the competencies in terms of

their appropriateness to rural environmental health problems

in the Third World. A modified Delphi technique was used for

the study. A t-test was employed to determine if the

USA/Canadian experts differed from Third World experts in

their perception of the competencies.

Findings: The USA/Canadian experts differed with the

Third World experts in their perception of the competencies

contained within the four categories. These differences

suggested a divergence of opinion between the two groups.

The USA/Canadian experts in general gave low priority

to Administrative and Technical competencies, while the

Third World experts ranked almost all the competencies very

highly. The high level of agreement for the "Socio-cultural"

and "Human Relations" competencies by both expert panels

reflected a growing awareness of their importance in water

supply and sanitation projects in developing countries.

The study recommends that the developed instrument be

field-tested in a Third World country, and depending on

existing socio-cultural conditions, the identified compet-

encies should be incorporated into a rural environmental

health curriculum for developing countries.
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IDENTIFICATION OF RURAL PUBLIC HEALTH SANITARIAN
COMPETENCIES FOR DEVELOPING COUNTRIES

I. INTRODUCTION

Sanitation problems cause as many as eighty percent of

all diseases in the rural areas of developing countries.

Even with this obvious fact, sanitation receives little or

no attention (WHO, 1980; Getachew, 1981; Dieterich, 1983;

Sridhar and Ojediran, 1983). The past two decades have

witnessed a variety of international and national programs

targeted at improving water supply and environmental

sanitation in rural areas of developing countries. While

some of these programs resulted in major improvements in

the health, social and economic status of the people, the

majority of the programs failed woefully. Many factors are

responsible for these failures. These include: a) Failure

to integrate sanitation projects with other rural

development projects; b) Lack of community involvement;

c) Dominance of technological approaches which, at best,

alienated the villagers and; d) Lack of awareness on the

part of the people, of the link between unhealthy

environment and disease. However, the major reason for

failure appears to be related to lack of appropriately

trained public health sanitarians who have the skills,

knowledge, competency, and orientation to monitor environ-

mental programs in rural areas (Wolfman, 1979; Glennie,
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1983). A sanitarian is a person whose education and

experience in the biological and sanitary sciences qualify

him/her to engage in the promotion and protection of the

public health. A public health sanitarian applies technical

knowledge to solve problems of a sanitary nature and

develops and carries out procedures for the control of

those factors of our environment which affect health,

safety, and well-being (Freedman, 1977).

Two-thirds of the population of developing countries

live in rural areas (Malhotra, 1984). It is imperative that

an effective environmental health program for those rural

dwellers be designed and implemented. First and foremost,

there is a crucial need to educate and train public health

sanitarians with specific skills and competencies that will

enable them to improve the environment and reduce disease

occurrence.

The negative effects on the quality of life brought

about by unclean environment, poverty, social changes,

traditional habits, taboos, malnutrition, and political

upheaval pushed the World Health Organization (WHO), during

its 13th World Health Assembly in 1977, to pass an

ambitious resolution. The resolution commits WHO and its

member states to attain, by the year 2000, a level of

health for all citizens that would permit them to lead

socially and economically productive lives. In addition,

the General Assembly of the United Nations (UN) adopted the
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period 1981 to 1990 as the International Drinking Water

Supply and Sanitation Decade. The goal of the International

Drinking Water Supply and Sanitation Decade program is to

provide safe water and effective sanitation for all the

people of the world by the year 1990. Former UN Secretary-

General Kurt Waldheim observed that:

"The provision of safe water and sanitation does
not merely mean happier, healthier citizens; it

also means increased economic productivity---it
must be recognized that the goal of clean water
and sanitation for all by 1990 is eminently
achievable." (World Health, p. 21)

The achievement of these lofty goals, as espoused by

WHO, obviously requires a giant leap by each national

government, especially those entrusted with national

development. Such a leap should take a multidisciplinary

approach that emphasizes promotion, preventive and curative

care, and must show a high level of cultural affinity with

the people. More importantly, each national government

should seek ways to select and educate Public Health

Sanitarians and train them with specific skills, knowledge,

and competencies deemed necessary for a rural sanitarian.

For this to be possible, there is need to restructure the

curricula and methods used in schools that train

sanitarians. These curricula and methods need to be

designed to meet the needs of the rural sanitarian and the

community which they are going to serve.



In response to the dismal environmental health

conditions existing in rural areas of developing countries,

this study is designed to identify the competencies a rural

sanitarian needs to possess in order to function

effectively. A goal of this study is to have the

competencies identified and be used in the development of a

new method for educating rural sanitarians and be useful to

governments and international agencies engaged in overseas

health-related projects.

Origins of the Problem

Infectious diseases are very common in the rural areas

of the developing countries. Life expectancy is as low as

fifty years. About 100 to 125 million people suffer from

Malaria annually and, of these, approximately one million

die (Smith, 1981; Plovide, 1980). In places such as

tropical Africa where Malaria is endemic, it is a major

cause of death among children (APHA, 1977). Diarrhoeal

diseases, which are directly related to inadequate and

impure water supply and poor sanitation, cause an estimated

744 million to 1 billion episodes of illness and about 4.6

million deaths in children under five each year. Diarrhoeal

diseases control represents one of the major obstacles to

achieving "Health for all by the year 2000" (WHO, 1983).

Agarwal, et. al. (1981) noted that in 1980 as many as

1143 million rural inhabitants of Third World had no access

to clean water and 1399 million exist without adequate
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sanitation. According to the World Health Organization

Sixth Report on the World Health Situation (1980), only 22%

of rural inhabitants in developing countries have an

adequate water supply, while only 15% have satisfactory

sanitation services. White, et. al. (1972) observed that

many hours in a day are used by women and young girls

trekking long distances to get water in developing

countries.

Water-borne and water-related diseases are on the

increase (WHO, 1982). These diseases have contributed to

high morbidity and high mortality rates. By adopting 1981-

1990 as the decade for international water supply and

sanitation, the United Nations hoped that people in

developing countries and particularly those in rural areas

would enjoy "a better quality of life." Mahler (1982) noted

that "the number of water taps per 1,000 population will be

an infinitely more meaningful health indicator than the

number of hospital beds per 1,000 population." p. 21.

The World Bank (1983) reported that problems that

affect water supply and sanitation in developing countries

are legion. It lists the nonavailability of appropriately

trained personnel and the lack of sufficient institutions

to train the personnel.

Improvements and progress in public health in Great

Britain and the United States have occurred, not

necessarily as a result of sophisticated technology, but,
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mainly as a result of well-organized sanitation projects

which led to improved hygiene, especially with respect to

water supplies and sewage disposal (McKeown and Lowe, 1974;

Califano, 1978). The sanitation programs in Great Britain

and United States succeeded because they initiated and

developed training programs which focused on prevailing

biological, physical, and social conditions at the time.

Such training programs focused on producing skills and

knowledge in its graduates which were necessary to combat

the rampant communicable diseases that terrorized the

entire society. Shaefer (1974) noted that "community

measures for hygiene, food control, water supply

protection, and excreta and waste disposal were based on

empirical and later scientific observations of the

relationship between environmental factors and disease."

George D. Woods (1983), former president of the World Bank,

in an address to the economic and social council of the

United Nations on March 26, 1965, categorically stated

that, "Neither general programs nor even generous supplies

of capital will accomplish much until the right technology,

competent management, and manpower with the proper blend of

skills are brought together and focused effectively on

well-conceived projects" p.6. Researchers, educators,

environmental health practitioners, and people familiar

with Third World health problems all agree that rural
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environmental health projects failed to attain the goals

for which they were originally designed because of the lack

of skilled and knowledgeable people with formal training.

Recognizing the need for trained personnel, the

Ministry of Health of the government of Indonesia, in 1978,

with the assistance of Harry Adrounie and Bruce

Chelikowsky, established a special project called the

"Rural Sanitation Manpower Development Project." The

project was aimed at personnel training and facility

construction for rural environmental health. Adrounie and

Chelikowsky (1984) stated that the "basic premise of this

training method is that an individual can be trained to

perform tasks at a certain level of proficiency. Once

specific tasks are identified, the skills and knowledge

required to perform these tasks can be determined"

(p. 265). Through the Indonesian project, it was also

realized that, contrary to expectations, rural dwellers,

even with their limited education, have their expectations

as to what specific functions a rural sanitarian ought to

be able to perform.

The World Health Organization, based on a conference

on "Primary Health Care" held in Alma-ata, USSR, in 1978,

issued a declaration which stated that the key to attaining

"Health for all by the year 2000" is through the adoption

of what they called "Primary Health Care." By pushing for

the adoption of Primary Health Care in developing
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countries, WHO hopes that basic health problems would be

solved by the use of peripheral health workers. Zacher

(1982) reviewed the job descriptions of a Primary Health

Care Worker and their relationship to water and sanitation.

He concluded that, because of limited training, the Primary

Health Care worker cannot effectively deal with problems

associated with provision of clean water and inadequate

sanitation. Smith (1982) supported Zacher's conclusion and

called for "a manpower infrastructure" which should be

developed to train and deploy competent health workers for

each level of health care. The implications of Zacher's

conclusion simply point to the fact that there is a need to

delineate the specific role of the rural public health

sanitarian and set up training programs to achieve the

skills and competencies necessary to monitor and improve

the environment. The primary health care worker, sometimes

a volunteer with a few months of training (Newell, 1975),

can function at best as a palliative peripheral health

worker, and cannot be left to assume the larger

responsibilities involved in water and adequate sanitation,

which happen to be a major component of Primary Health

Care.
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Sustained improvement in the physical environment of

developing countries, particularly the rural areas, will

require a commitment to producing suitable personnel

willing to live and work in rural areas.

Need for this Study

The need to identify rural sanitarian competencies in

developing countries is closely related to these three

factors:

a)

b)

The dearth of well-trained rural Public

Health Sanitarians to meet the challenge of

existing poor health conditions caused by

improper sanitation practices and inadequate

water supply.

The World Health Organization's goal of

"Health for all by the year 2000," which has

pushed international agencies to seek ways

to develop more appropriate rural

environmental health programs.

c) The realization by Third World countries

that strengthening preventive health

programs and health promotion will be

successful where other measures have failed.
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A seminar was held in Malawi and Botswana in 1980, on

water supply and sanitation to review improved methods of

water supply delivery and sanitation disposal with key

personnel from planning and training institutes in

Ethiopia, Kenya, Tanzania, Malawi, Lesotho, Mozambique, and

Botswana. There was an agreement between the countries and

the sponsoring agency, the International Development

Research Centre (IDRC), that there is a need to "update

curricula in training institutions to broaden the approach

in preparing environmental health workers" (Diarrhoea

Dialogue, 1981).

The World Bank (1976), the Pan American Health

Organization (1979), and the World Health Organization

(1980), have reported that lack of adequate manpower

remains a hindrance to the provision of clean environment

in the rural areas of developing countries. Falkenmark

(1982) reports that the global need for skilled and

competent people in rural environmental sanitation is

estimated at about, if not more than, half a million. He

observed that in many developing countries, there is an

almost total absence of trained personnel, with the result

that easy-to-use equipment are unused because no one in the

community has even the rudimentary knowledge necessary to

operate them.
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Glennie (1983) pointed out that programs directed at

improving rural areas would only succeed if the field staff

are well-trained. Clapp (1976), writing on the

environmental conditions in Indonesia, pointed out that

sanitation problems in developing countries would be

greatly improved by "properly trained rural sanitarians who

can conduct effective community organization and

development activities in environmental improvement, and

direct and supervise the physical improvements accepted by

the community," p. 223.

While environmental sanitation has made great strides

as a result of WHO's concern in synthesizing knowledge from

different disciplines and in organizing and integrating

this knowledge into concepts and generalizations, a vital

missing factor has always remained, the lack of focus on

training and producing rural sanitarians with the right

kind of skills, knowledge, and cultural orientation to work

in rural areas. Donald Sharp (1974), while assisting the

government of Tunisia to develop a sound environmental

health service, stated:

"We feel that the education program is the most
important aspect of our work, and therefore,
have been concentrating most of our efforts in
developing the curriculum at the school. This
year for the first time, we have set up a two-
year course in general environmental health,
including both theory and practical work."
p. 76.
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Quatrano and Conant (1981) noted that "a prerequisite for

establishing an effective educational delivery system,

impinges on the ability of the environmental health

profession to define the performance knowledges and skills

essential to competent performance," p. 130. Once

performance knowledges and skills have been identified,

training programs should be developed based on socio-

cultural factors existing in each particular country.

Falkenmark (1982) suggested that a "modular approach"

be used for such educational activities. The "modular

approach" is based on the following characteristics:

a) The basis of training is the

identification and analysis of training

needs and necessary skill levels.

b)

c)

Training objectives are precisely

formulated to ensure that knowledge,

skills, and attitudes acquired meet the

specific requirements of the work to be

performed.

Training content is explicitly related

to the working requirements and

communicated in a language and at a

level which is conducive to full

understanding on the part of the

trainees.



d)

e)

Instructional tools and equipment are

selected to conform to the requirements

of the work to be carried out.

Training courses operate on the "fixed

achievement variable time" model, where

the achievement level is fixed and

matched to the job requirements.

13

According to Cook (1978), "the ultimate goal of

environmental education is to enable citizens to act and

react wisely in situations involving environmental

quality."

It is hoped that identification of rural public health

sanitarians' competencies would help bring about a better

role delineation for rural sanitarians and that appropriate

training be initiated along different lines in comparison

to the training programs carried out in the more advanced

countries.

Statement of the Problem

The primary purpose of this study was the

identification of essential competencies which a rural

public health sanitarian needs in order to effectively

design and implement environmental health programs in rural

areas of developing countries.

Secondary objectives include: 1. Using the essential

competencies identified in this study to provide the
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foundations for (a) developing an instrument which could be

used in Third World countries to measure the level of

skills exhibited by rural sanitarians; (b) the

restructuring and updating of curricula in training

institutions for rural sanitarians of Third World

countries; and (c) identifying competencies for training of

rural sanitarians already on the job.

2. Use the final instrument to discuss a

hypothetical rural environmental health education program

for Third World countries.

Approach to the Problem

The study was designed to systematically survey a

select national and international expert Delphi panel in

order to identify rural public health sanitarian

competencies for developing countries. In order to prepare

and compile rural health sanitarian competencies, the

author participated in a three month practicum at the

Benton County Health Department, Environmental Health Unit

in Corvallis, Oregon, during the summer of 1983. Through

the field training, administrative tasks, technical tasks,

and responsibilities which sanitarians are generally

required to perform within the unit, both in the field and

in the office, were noted. The field training also provided

an opportunity for extensive interaction with the director

of the environmental unit who has been directly involved in

environmental health projects in developing countries.
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Secondly, a comprehensive review of the literature in

the field of public health and environmental sanitation in

developing countries was undertaken. Based on the field

training and an exhaustive literature search, eighty-eight

competency statements were developed. The competencies were

arranged in four categories in a manner that reflects

prevailing conditions in developing countries.

The next step was to place the competency statements

into a questionnaire format utilizing a rating scale with

weighted values of strongly agree (SA) = 6, to strongly

disagree (SD) = 1. To validate and to pretest the

instrument, the questionnaire was sent to ten environmental

health experts in the United States and Canada. The

criteria used to select pretest experts were: a) they had

worked in environmental health projects in developing

countries, b) they had demonstrated a high degree of

understanding of Third World health problems through

publications in journals and authorship of books, and

c) they had made overall contribution to public health

sanitation.

As a result of the pretest, few changes were made with

regards to clarity and content, new competencies were

generated and old ones were eliminated because of either

duplication or inappropriateness to rural health

sanitation. The pretest resulted in the development of

eighty-five competency statements.
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The next step in the research was to identify public

health experts in USA, Canada, and various countries of

developing countries to serve on an expert Delphi panel.

The criteria used to select these experts were similar to

those used in the selection of the pretest panel.

A total number of seventy people were identified and

this number represented people from USA, Canada, and

various countries of developing nations. A formal letter

was sent to each potential panel member requesting his

willingness to participate in the study. The letter gave a

brief description of the nature of the study. Twenty-three

people from USA/Canada and seventeen people from developing

countries responded positively.

The questionnaire (research instrument) was sent to

each Delphi panel member for his/her response. After the

return of the questionnaires, the responses were

statistically analyzed and open comments were summarized

for feedback purposes. The expert panel generated six new

competencies and modified some of the items in the

questionnaire.

A second questionnaire, accompanied by a summary

report of the first questionnaire was sent to panel members

for their reactions. The second questionnaire was

statistically analyzed. Descriptive statistics, including

the mean, median, standard deviation, and interquartile
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range, were computed on each item. A t-test and an analysis

of covariance were performed on identical items on both

questionnaires in order to compare the responses of Delphi

experts from USA and Canada with the responses of expert

members from developing countries. (See Chapter III for

more details of the method of investigation).

Limitations of the Study

1. This study is limited to the specific roles of a

rural public health sanitarian in developing

countries.

2. This study is limited in that socio-cultural

conditions which impinge on sanitation practices

differ from one developing country to another.

This study does not intend to involve itself with

such contrasts.

3. This study involves the use of Delphi technique

as a research tool and is limited to the scope of

its usefulness as a method of eliciting expert

opinion.

4. This study is limited by the judgments of the

participants of this study, especially those

participants who have not visited a Third World

country.



5. This study is limited in that education and

training programs in environmental sanitation in

developing countries differ from country to

country. These differences do not fall within the

scope of this study.

6. This study is limited in that some of the factors

discussed in the literature review section may

have changed.

Basic Assumptions of this Study

1. Rural Public Health Sanitarian competencies in

developing countries could be identified.

2. Environmental health experts could be identified,

both in developed and developing countries, who

could be trusted for reliable and valid

judgments.

3. The judgments of the Delphi experts would

constitute a representative cross-section of the

general field of Environmental Sanitation as it

exists in developing countries.

4. The results of this study can be of use to all

developing countries and international agencies

in restructuring the strategy and training

methods directed at rural sanitation projects.

5. A modified Delphi technique would be a very good

method for identifying Rural Public Health

Sanitarian competencies in developing countries.
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Definition of Terms

The following terms are relevant to this study:

1. Public Health: The combination of sciences,

skills, and beliefs that are directed to the

maintenance and improvement of the health of all

of the people. It is concerned with the well-

being of mankind, and with the well-being of

individual members of society (Last, 1980).

2. Environmental Health: The aspect of public health

that is concerned with those forms of life,

substances, forces and conditions in the

surroundings of man that may exert an influence

on human health and well-being. It is concerned

with the prevention of disease and injury through

the control of positive environmental factors and

the reduction of potential hazards--physical,

biological and chemical (Koren, 1980; Purdom,

1980).

3 Public Health Sanitarian: A person whose

education and experience in the biological and

sanitary sciences qualify him/her to engage in

the promotion and protection of the public
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health. A public health sanitarian applies

technical knowledge to solve problems of a

sanitary nature and develops and carries out

procedures for the control of those factors of

our environment which affect health, safety and

well-being (Freedman, 1970).

4. Delphi Technique: A research method developed in

1951 by the Rand Corporation to elicit a reliable

consensus of expert opinion without costly, time-

consuming face-to-face confrontation. Expert

panel members are contacted through the use of

mailed questionnaires.

5. Delphi Expert Panel: A group of people from the

United States, Canada, and developing countries

well-known in the field of environmental

sanitation and public health as a result of their

professional status, authorship of books and

journal articles, and administrative positions.

6. Developing Country (Third World): Countries in

Africa, Asia, Central America, and South America

going through the process of development, as

compared to developed countries such as the

United States, France, Russia and Great Britain.
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7. Rural Area: Pertains to villages, towns, and

people inhabiting such remote areas of developing

countries. Most of these areas are characterized

by poorly organized health care delivery systems.

Water and inadequate sanitation are the major

cause of disease in these areas.

8. Competency: The ability to demonstrate profic-

iency in the performance of a job including

current knowledge of the techniques and efficient

work habits.

9 IDRC: International Development Research Centre

based in Ottawa, Canada.

10. RPHS: Rural public health sanitarian

11. IRC: International Reference Centre

12. World Health Organization (WHO): An international

health organization established in 1948 and based

in Geneva, Switzerland. Apart from disseminating

data and information on health, it also assists

member countries to improve their national public

health services and raise their standard of

living. At the time of writing this dissertation,

WHO is made up of 165 member countries.
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II. REVIEW OF RELATED LITERATURE

There is presently an abundance of literature

concerning environmental sanitation in developing

countries. The literature, however, has tended to focus on

primary health care and the role primary health care

workers can play in disease prevention and health

promotion. The World Health Organization (WHO) strongly

believes that primary health care is the key to the

attainment of health for all by the year 2000. The eight

essential elements of primary health care are:

a) Education concerning prevailing health problems

and the methods of preventing and controlling

them.

b) Promotion of food supply and proper nutrition.

c) An adequate supply of safe water and basic

sanitation.

d) Maternal and child care, including family

planning.

e) Immunization against the major infectious

diseases.

f) Prevention and control of locally endemic

diseases.

g) Appropriate treatment of common diseases and

injuries.

h) Provision of essential drugs (WHO, 1978).
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While the above components of primary health care

collectively contribute to disease reduction in a

community, it is generally believed that basic sanitation

and provision of adequate and safe water have far reaching

implications for rural community in the Third World, in

terms of public health, because of their multiple impact

upon health (Briscoe, 1984). Much has been written about

primary health care (Newell, 1978) as a result of WHO's

implicit support of the concept. However, enough

attention has not been paid to the specific role of a rural

sanitarian and his/her effectiveness in the promotion of a

healthy environment in rural areas of developing countries.

For the sake of clarity, the rural sanitarian, as it

pertains to this review of literature, is a primary health

care worker who is assumed to be performing a sanitarian's

duty (see definition of terms for a sanitarian).

This review focused on literature dealing with

environmental sanitation within the confines of the primary

health care concept. Because of WHO's effort and continued

pressure, it has become clear to public health experts,

health administrators and health planners that sustained

improvement of rural health conditions can only come about

when there are skilled people with technical,

administrative, and socio-cultural competencies.

The literature review will be divided into four

sections. The first section will discuss briefly the
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history of sanitation, the role it played and has continued

to play in social development and disease eradication. The

second section will examine various factors which have

tended to inhibit progress in the establishment of sound

environmental health programs in Third World nations. The

third section will examine the literature dealing with

primary health care workers in relation to environmental

sanitation and their effectiveness in disease prevention,

followed by the fourth section which is a literature

discussion on the need for trained environmental health

workers in rural areas of developing countries.

Brief History of Sanitation

From Plato to the greatest of modern statesman, the

sanitary welfare of a people has always been deemed an

essential element of social development and progress.

Smillie (1955) noted that social development is a slow and

gradual process which cannot be resisted by any society.

Proper disposal of excreta and clean water supply date back

to nations that are even non-existent today. Cosgrove

(1909) observed that a "history of sanitation is a story of

the world's struggle for an adequate supply of wholesome

water, and its efforts to dispose of the resultant sewage

without menace to health nor offense to the sense of sight

or smell," p. 1.

Primitive people may not have had a well-organized

system of excreta disposal system but there is nowhere in
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recorded history that they consumed their fecal matter.

Because of concern for survival, the primitive people

obtained their drinking water wherever available and sewage

disposal was carried out in the "least laborious way,"

p. 2. The earliest sanitation practices existed in Crete,

Egypt (the Mosiac Law) and Greece (Newton, 1932; Wylie,

1959; Wain, 1970). However, because the Roman Empire

contributed immensely to public health before its

destruction, this brief history will start with the Roman

contribution.

While art and science contributed to social progress

in Rome, Wain (1970) noted that development increased at a

faster pace because of the interest and effort directed at

community sanitation and public health. Roman towns were

planned to include paved streets and gutters. Street

cleaning was carried out on a daily basis. Public baths

were built. These activities were carried out in an attempt

to improve sanitation and aesthetics (Hanlon and Pickett,

1979).

Cosgrove (1909) observed that while the Greeks

constructed tunnels in connection with the building of

aqueducts, the Romans were known to have built the best

aqueducts and sewers with a view to protecting public

health. The sewers of Rome came into being between 735 and

800 B.C. The aqueducts were used to provide water from

long distances to Rome. The aqueducts and sewers were
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constructed with a view to protecting the water supply and

providing adequate community sewage systems which, in turn,

enabled the Roman Empire to prosper and grow in population

(Wain, 1970). The Greeks, unlike the Romans, depended on

wells and individual sanitation practices such as

individual wells and sewage disposal. These practices

resulted in low population growth because of the enteric

diseases acquired from contaminated water supplies.

During the Dark Ages (476-1000 AD), so called because

of its lack of social progress and intellectual

stimulation, to be dirty or unclean became a special virtue

(Cosgrove, 1909). Garbage was left littered and rotten in

the streets and sewers contaminated drinking water. The

result was that unsanitary conditions prevailed. Diseases

such as cholera, leprosy, and bubonic plague were

widespread in epidemic proportions (Hanlon & Picket, 1979).

People who made the annual pilgrimage to Mecca contributed

greatly to the spread of cholera. History records that more

than two million people died in London from cholera, and

approximately 25 million people died of bubonic plague in

Europe as a result of poor sanitary conditions (Smiley &

Gould, 1952; Green and Anderson, 1982). According to Wain

(1970), during the Dark Ages, the "Glory of Greece" and the

"Splendor of Rome" was lost to an era of dirt, disorder,

and disease.
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Any attempts to improve sanitation did not come until

the 16th century, when there was a shift from

"scholasticism" toward "realism" (Wain, 1970). Important

people, such as Copernicus, Da-vinci, Vesa-vius, Galileo,

and Descartes, emerged. These men, through their writings

and discoveries, helped to open the minds of people which

were hitherto closed because of the negative attitude to

good hygiene engendered by the Dark Ages. In addition, some

light was shed on the nature and cause of killer diseases

such as leprosy, smallpox, cholera, tuberculosis, and

typhoid.

In Great Britain, prior to 1700, London had no sewers

nor any organized form of water supply (Cosgrove 1909;

Wylie, 1959). Water was obtained from wells and springs.

These wells, however, were polluted from cesspool leachings

and household refuse deposited on the ground surface. The

Asiatic cholera, which occurred in 1849, was linked to a

well in Broadstreet, London, by an epidemiologist, Dr. John

Snow (Snow, 1936). Before a good system of excreta disposal

was instituted in Great Britain, excreta was washed

directly through subterraneous conduits into the River

Thames. These conduits were poorly designed and created

problems in terms of sight and odor. Also, the River Thames

was being polluted and the nuisance became so alarming that

the greater proportion of the population became concerned.
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A commission of inquiry looking into the cholera epidemic

concluded that unsanitary surroundings and fecal pollution

of water were a threat to public health (Simon, 1890).

The history of sanitation in Great Britain cannot be

fully discussed without reference to the hard work and

perseverance of four public health crusaders. These men

were Edwin Chadwick (1800-1890), William Farr (1807-1883),

John Simon (1816-1904), and Southwood Smith (1788-1861).

In Great Britain, public health was not recognized until

1837, when legislation related to community sanitation was

enacted (Newman, 1932).

In 1842, Chadwick, secretary of the British Poor Law

Commission, published a Report on the Sanitary Conditions

of the Laboring Population of Great Britain. In this

report, Chadwick made it clear that an unsanitary

environment was responsible for the sufferings of the

people. His report resulted in the creation of a commission

on the health of towns. Based on the reports and

recommendations of the commission in 1845, a giant step was

taken in London towards environmental sanitation and

community improvement. Street cleaning, better drainage

and better disposal of human and manufacturing wastes were

practiced. In fact, as a result of Chadwick 's report, a

Board of Health was established in England in 1848.

Sir John Simon (1816-1904) was an English physician

and health administrator. He was a practising surgeon and
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pathologist until 1848, when he was elected to the newly

created post of Medical Officer of Health for the City of

London. He was best known for laying the foundations of

English urban health administration and the annual reports,

which he issued are now classics. Among his contributions

to Public Health was the establishment of satisfactory

local statistics and a system of weekly inspections for

nuisances by qualified health inspectors. In 1855, Simon

became the first Medical Officer of the General Board of

Health and of the Privy Council, and later of the local

government board, which took over its duties.

William Farr (1807-1883) Farr studied medicine in

Paris and interested himself from the beginning of his

medical training in questions of personal and social

hygiene. His contribution to Public Health was in the area

of vital statistics. He was regarded as the individual who

laid the foundation for vital statistics in England. A

collection of his papers was published in 1885 under the

title "Vital Statistics," but much of his best work is to

be found in the census reports and in the reports of the

Registrar-General.

Southwood Smith (1788-1861) strongly believed that

community sanitation was a fundamental requirement for any

form of civilization. Smith's concern for community

sanitation was well-depicted in these remarks which he made

in 1866:
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"We must improve their (community) sanitary
condition. Until this is done, no civilizing
influence can touch them. The school master will
labour in vain; the minister of religion will
labour in vain; neither can make any progress in
the fulfillment of their mission in a den of
filth. Moral purity is incompatible with bodily
impurity. Moral degradation is indissolubly
united with physical squalor" p. 4.

In the United States during the colonial days,

nuisances were not seen as a threat to health. As a result

of this attitude, little attention was paid to community

hygiene and sanitation. Sewers built at that time were not

actually intended for sanitary disposal. Rather, they were

storm-sewers built to drain the land and carry off surplus

water from the streets (Smillie, 1955).

Public health and community sanitation became more

organized in the U. S., around 1850, with the publication

by Lemuel Shattuck (1793-1859) of a Report of the Sanitary

Commission of Massachusetts. His recommendations led to

the social awakening and sanitary consciousness of the

people and their leaders in government. The practice of

public health, as it is known today, was strongly influ-

enced by Shattuck's recommendations. One outstanding recom-

mendation which needs mention here is that persons be

specially educated in sanitary science as preventive

advisers, as well as curative advisers (Shattuck, 1850).
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Shattuck's report ultimately led to the creation, in

1869, of the first State Board of Health in Massachusetts.

Another notable figure in the history of U. S. sanitation

was Stephen Smith. Smith was responsible for the Report of

the council of hygiene and public safety of the citizen's

association of New York upon the sanitary condition of the

city in 1865. Smith's observations in this report forced

the passage of the Metropolitan Health Law in 1866. The

period 1859-1880 represented the Miasma period. Because of

the nature of this period, Dr. C. E. A. Winslow (1923)

aptly called this period the period of empirical

environmental sanitation. From a chronological standpoint,

below is the history of the U. S. public health and

community sanitation as portrayed by Chapin (1921):

a) Earliest days to 1700-Quarantine, isolation,

fumigation.

b) 1790-1870 - Environmental cleanliness. Excep-

tions are smallpox, maritime quarantine.

c) 1870-1900 - Almost purely the control of

infectious diseases.

d) 1900 - Promotion of the health of the individual.

Even with the ignorance of the scientific basis of

disease during the formative years of public health and
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community sanitation, suffice it to say that they have both

come a long way. The outlook, from our present standpoint,

for the future of public health and sanitation in the

United States and Europe appears exceedingly favorable.

The history of sanitation in developing countries is

yet to he documented. Apart from scattered mention in the

Bible of certain laws which pertain to cleanliness in

places such as Egypt, public health in the entire Third

World is still in its infancy and owes whatever history it

has to the efforts of the World Health Organization (WHO),

which came into being in 1948, and other organizations such

as the United Nations International Childrens' Emergency

Fund (UNICEF), the International Development Research

Centre (IDRC), and the Oxford Committee for Famine Relief

(OXFAM). Prior to the attainment of independence or self-

rule by nations in the Third World, sanitation programs

were not an integral part of national development and were

not perceived as active agents of social progress.

The literature noted that excreta disposal systems and

a clean water supply, where they existed, were developed

and maintained for a select people in the community. The

idea of government responsibility for public health

promotion was not popular at that time. With the demise of

the colonial masters, government administration came into

the hands of the indegenes. The indegenes, who took over

the running of the government, sadly enough, toed the same
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line as their predecessors and had no realization,

whatsoever, that they had a direct or indirect responsi-

bility for community health. Those who had a good excreta

system and sources of clean water enjoyed the good life and

freedom that went with them. Those who had no opportunity,

especially those living in the rural areas, languished and

were relegated to answering the call of nature the way

their grandfathers showed them, i.e., by going to the bush.

In the urban areas, the situation was even worse because

public latrines were uncared for. Human beings had to carry

fecal matter to the disposal ground.

Pipe-borne water was, and is still, lacking in many

parts of developing countries. Generally, there was an

almost complete lack of any organized system for community

sanitation. Pescod (1978) noted that authorities in many

developing countries essentially disregarded the problem of

excreta. Existing public health conditions in most Third

World countries today can be closely compared to existing

public health conditions during the Middle Ages in Europe.

The one exception is that free-thinkers in the Third World

are not persecuted as they were during the Middle Ages.

Data, based on social and cultural conditions which

were collected from countries in Africa, Southeast Asia,

South America, and the Caribbean (Pacey, 1978), indicate

that sanitary conditions in the entire Third World have

reached a stage where urgent action needs to be taken to
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avoid major epidemics. In the light of the above, the

World Health Organization committed itself and its member

states to the attainment, by the year 2000, of a level of

health for all citizens which would permit them to lead a

socially and economically productive life. Also, the

General Assembly of the United Nations adopted the period

1981-1990 as the International Drinking Water Supply and

Sanitation Decade. It is hoped that by the year 1990,

effective sanitation and safe water would be provided for

all people of the world. OXFAM, a British charitable

organization, founded in 1942, has contributed immensely to

the level of sanitation existing in many developing

countries. No progressive history of sanitation in

developing countries will be available until after the

target date of 2000, set by the World Health Organization.

At present, agitation for better sanitation has evidently

begun which is daily taking on larger and yet larger

dimensions. However, it is sad to note that international

organizations are agitating more than national authorities,

who don't seem to correlate the dismal health conditions

with an unclean environment.

At the international level, attempts to control the

spread of epidemic diseases, from a historical standpoint,

had revolved around sanitary conferences which provided "a

unique forum for the international exchange of ideas

between medical administrators and medical scientists of
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different nations and culture" (Norman, 1975). The first

international sanitary conference was held in Paris, on

July 23, 1851. The meeting was prompted by the outbreak of

Asiatic cholera, in Europe, which quickly spread to other

parts of the world where it decimated millions of people.

Nations which participated in the first meeting included

France, Spain, Russia, Portugal, Greece, Great Britain,

Austria, Turkey, Sardinia, Tuscany, and the two Sicilies.

Even though the first meeting was not of a corporal nature,

it obviously opened the door for international exchange of

ideas on sanitary-related issues. In addition, it led to

other conferences and the creation of international health

organizations, which were instrumental in organizing public

health programs at the international level. Although some

of these organizations are defunct today, their activities

contributed tremendously to disease eradication in many

parts of the world. These organizations include Pan

American Sanitary Bureau, the Office of International

d'Hygiene Publique, the Health Organization of the League

of Nations, and the World Health Organization (WHO).

In the spirit of international cooperation, the World

Health Organization, founded in 1948, and based in Geneva,

Switzerland, has a broad mission to collate, unify, codify,

standardize where necessary, and disseminate data and

information on health throughout the world. The WHO also

assists member countries (165 of them) in improving their
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national public health services and raising their standards

of health (Candau, 1958).

The history of sanitation, as presented in this

portion of the literature review, portrays sanitation as a

slow and gradual process which is directly related to human

behavior and determines social progress. During the 1850's,

life expectancy was about 32 years, but, today, in Europe

and the United States, life expectancy is about 75 years

and the average north-American born in the year 2000 can

expect to live to be 82 years old (Stiles, 1953). Improve-

ments in public health, with emphasis on better sanitation

and clean water, have contributed to this change. The

literature review also pointed out that developing

countries have a limited history in sanitary practices.

While there appears to be a widespread interest in, and a

feeling of concern for the health of the people in

developing countries now, their sanitary history is yet to

be fully documented.

Factors That have Affected Rural
Sanitation Programs in Developing Countries

Attempts by international agencies and national

authorities to establish sound and viable environmental

health programs to penetrate the remotest areas of
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developing countries have been hampered by many factors.

These factors are socio-cultural, administrative, and

technological.

Socio-cultural

Traditional Beliefs and Attitudes.

The socio-cultural problems involved in sanitation

practices are reflected in long-standing customs,

traditions, beliefs, attitudes, and taboos handed down from

generation to generation, which have strongly influenced

the lifestyle or behavior patterns of a family, a

community, or an entire nation. While some of these socio-

cultural forces have gone into extinction, some of them,

already ingrained into the moral essence of existence of

the community, still persist and influence people's

behavior towards new programs designed to improve their

health (Pineo et al., 1981; Curtis, 1978).

The literature on Third World health projects reported

that many sanitation programs failed to show significant

gains because program sponsors and national authorities

failed to qualitatively and quantitatively address these

socio-cultural factors (Curtis, 1978; Kinde, 1981; AID,

1984). Bomba (1981) observed that in Malawi, cultural

considerations prevent children from sharing latrines with

their parents. This observation was made during a workshop

on training of rural sanitarians held in Botswana. The

workshop was organized by the International Development
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Research Centre (IDRC) in 1980. Elmendorf and Isley (1982)

supported Bomba's observation. They stated that many

cultures in developing countries perceive infant feces as

germ free. They concluded that such beliefs obviously

aggravate the vicious cycle of infection which is rampant

in developing countries, particularly in some rural areas

where water is in short supply.

Golladay (1983), in one of his technical papers

written for the World Bank, examined the economic,

political, social and cultural factors that impinge on the

acceptance of health programs in developing countries. He

reported that ignorance about the etiology of diseases,

deeply rooted in people's age-old beliefs, was responsible.

There are communities (Imboden, 1968; Feachem et al., 1978;

Brown Lee, 1978), whose traditional beliefs, pride and

aesthetic concern directly or indirectly influence their

acceptance and involvement in well-intentioned sanitation

programs. Curtis (1978) strongly suggested that these

socio-cultural factors, which he referred to as "mundane"

factors be addressed during the pre-planning and planning

stages of environmental health programs.

Curtis (1978) and Golladay (1981) also noted that a

factor closely related to people's beliefs deals with the

fact that health benefits accruing from adopting a new

health practice are not easily observable by the community.

The International Reference Centre for Community Water
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Supply and Sanitation (1981) stated that many people need

water for economic reasons and not necessarily for

improvements in hygiene, which does not yield an immediate

tangible result.

The Medico Friend Circle at Sevagram Medical College,

working with rural villagers in India, were surprised when

they found out that a majority of the people in the rural

areas could not equate the prevalence of certain diseases

to poor environmental conditions (Medico Friend Circle,

1983). According to them,

"the people did not think that the morbidity
caused by unsanitary conditions was worth even
the relatively modest cost of digging pit
latrines."

They concluded that such ignorance and misunder-

standing are deeply ingrained into the people's lifestyle.

An earlier investigation carried out by Elmendorf and

Buckles (1980) for the World Bank supports the Medico

Friend Circle observation. The investigation by Elmendorf

and Buckles, which involved several countries in Latin

America, was aimed at identifying social and cultural

factors which influenced people's responses to water supply

and excreta disposal technologies. The case studies

revealed that a majority of the villagers felt that they

lived in a healthy environment for reasons unrelated to

sanitation. The investigators suggested that "socially

appropriate methodologies" be used by health planners and
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administrators to ensure that health programs are not only

acceptable to the villagers but also fully understood by

them from a socio-cultural standpoint.

In addition, sponsoring agencies and national authori-

ties failed to develop different methods which should have

been used to express results in social and economic terms

in a manner that reflects an understanding of the people

targeted to be changed. Feachem (1983) noted that social

constraints per se cannot be held solely responsible for

poor program results since "planners and administrators

bring their own values into programmes, often without

realizing that they are not shared by the community,"

p. 149. A culturally acceptable program is feasible in

rural areas of developing countries, but planners,

sponsors, and administrators need to first of all evaluate

and understand socio-cultural constraints and make

deliberate and sustained efforts to make people change in a

voluntary manner. In the words of Halfdan Mahler (1982),

"culture is ever changing and it is our duty to conform to

culture, to understand it, and to accelerate its evolution

in the right direction," p. 75.

Community Participation:

Sanitation programs in developing countries have not

made the impact they were supposed to make because the

projects were initiated without due consideration of the

roles the community could play in improving their own
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health (Glennie, 1983; Bourne, 1984). According to the

United Nations agencies directly involved with provision of

water and sanitation for all by the year 1990, maximum

participation by those who will benefit from the new

systems is of paramount importance. According to these

agencies, members of local communities are to be involved

in all aspects of water and sanitation, ranging from

planning, construction and financing to training,

operation, and maintenance.

Before further discussion, it is appropriate to make a

distinction between participation and involvement since

participating in a program does not necessarily guarantee

involvement. In fact, Whyte (1984) made it abundantly clear

that community participation has become "a social science

rhetoric and suffers from problems of definition," p. 221.

She went further to say that community participation means

different things to different people, depending on their

perspective and it is usually defined in terms of a

typology that represents increasingly intensive degrees of

involvement. The American Public Health Association (1976)

explains the concept of participation as "taking part in

some particular organizational arrangement, while

involvement is participation carried a step further to

include understanding and personal commitment," p. 25.

Arole et al., 1975; Wolfman, 1979; Pineo et al., 1981; IRC,

1981; McGarry, 1982; Clark, 1982; Kalbermatten et al.,
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1982; WHO, 1984; have all observed that community

participation works best when a community has a free-hand

in the selection of services and determining how the

services are implemented and sustained.

According to Munyimbili (1981), the regional health

inspector for Malawi, based on an IDRC workshop held in

Botswana in 1980, community involvement will significantly

lead to:

a) Commitment to the program, i.e., the people

involved regard the program as theirs and not as

one that has been imposed upon them.

b) A learning experience, because the people

involved are able to develop leadership skills

and new attitudes that will help them convince

others to accept the programs or innovations.

c) The local people are more capable of identifying

some of the possible solutions to their problems

than someone from outside (p. 115).

Community participation is a slow and complex process

that requires sponsoring agencies and health administrators

to carefully observe and explore the existing lifestyle,

discuss with the people about their values, and determine

the leadership structure existing in a particular

community. Through community participation, the "felt

needs" of the community are determined by what Perret

(1983) called "social feasibility analysis." Perret
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describes social feasibility analysis as "a planning

technique that can be used in low-cost sanitation projects

or programs to ensure that activities to be implemented

will be compatible with their social and cultural

environment," p. 1.

In some Third World countries, community participation

has generated good results. Glennie (1983) cites the Malawi

rural drinking water scheme as a model where community

participation enhanced the success of a project. He reports

that Malawi is one of the few African countries on the road

to meeting the decade's goal of clean water for all by the

year 1990. Glennie went further to suggest the transfer of

several elements of the Malawi model for adoption in other

Third World countries. Two of these elements are:

a) that projects be given adequate time to grow from

pilot to full-scale schemes;

b) that projects be village-based, starting from the

initial request for assistance, through construc-

tion, to long-term operation and maintenance by

the community itself.

Whyte (1984) also reports that community participation

succeeded in Columbia. The Columbian success was based on

two key areas. In the first place, the government increased

its health care budget (11% of government expenditure in

1964). Secondly, the Columbian strategy was based on the

principle that users must pay according to their capabil-
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ities for water and sanitation services. These services

were monitored by locally-elected committees, and Whyte

stressed that the success of any program depends largely on

how well the villagers accept the local committees.

While some countries have improved drastically as a

result of community involvement, the Agency for Inter-

national Development (AID) (1984), based on a report on its

Rural potable water and sanitation programs abroad, noted

that community participation has not helped many countries

in Africa and South East Asia. According to the report,

operation and maintenance of a program are not fully sup-

ported by the government because of the meager national

budget appropriated to water and sanitation programs after

program inception. According to Whyte (1984), community

participation will only be successful if it is strongly

supported at national and local levels, and when it is

integrated into national planning for water and sanitation.

Community participation and involvement can never be

under-emphasized nor over-emphasized. If any tangible and

effective results can be expected from programs directed at

rural development, it is indeed crucial that beneficiaries

become part and parcel of such programs. Feachem (1983)

believes that such community involvement will "stimulate a

new sense of responsibility and dynamism in the community

and will lead to more rapid progress in rural development,"

p. 59.



The Role of Women:

"Women are partners in development but their
contribution as wives, mothers, income-
earners and community members often goes
unrecognized and undervalued." Wassef, 1985,
p. 18.

Community

45

participation and involvement, however

widely promoted, will remain an elusive goal until women

are brought into the decision-making machinery involved in

water and sanitation programs in rural areas of developing

countries. This is important because women in general have

been recognized as the group that bear the water burden

(Huston, 1980; Elmendorf & Isley, 1982; Okun, 1982; Rogers,

1982; Jorgensen, 1982; Bourne, 1984). Glennie (1983) aptly

describes the life of rural women in relation to water

thus:

"Life in rural areas of most developing countries
is hard work, especially for women, and the
provision of a water supply is probably the
greatest single measure that can reduce the
drudgery of life for rural women." p. 111.

Although there is little or no research on the

physical effects of women's work on their total health

status, Whyte, et al., (1972) pointed out that long-

distance trekking for water and hauling of heavy loads

affect women status and their health. Mair (1980), speaking

at the World Conference of International Women's Year, held

in Mexico, in 1975, pointed out that heavy physical work

prevents women from taking part in health programs related

to water and sanitation. Furthermore, she unequivocally
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stated that "specific economic targets set by countries

cannot be achieved without recognition of the significance

of health care for women and their equal participation in

all aspects of development," p. 5. According to Elmendorf

and Isley (1981), "the hidden participant accepting or

rejecting a new water supply or sanitation technology is

most often a woman," p. 12.

Bourne (1984) examined the problems facing the water

and sanitation decade and sadly noted that "employment

opportunities for women in all technical areas, including

those involving water and sanitation, are extraordinarily

limited in the developing world," p. 13. In recognition of

the problems and difficulties faced by women, and as a

contribution to the aims of the United Nations Decade for

Women (1975-1985), the division of WHO's Health and

Manpower Development, with support from the United Nations,

initiated a study in 1980. The study, which covered

seventeen countries, both developed and developing, was

aimed at stimulating action in an attempt to enhance the

status of women who provide health care. The results of the

study made it clear that:

"any comprehensive strategy designed to raise the
status of women who provide health care and make
their work less onerous must focus on the

following elements: education and training,
attitudes about women, health education, policies
and opportunities for employment, support
systems, and infrastructure development." p. 135
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The study concluded that in order to deal effectively

with these areas which are directly related to customs,

practices and deep-rooted attitudes, there is need to

involve women in the decision-making machinery.

Women should play visible roles in health programs

because of the central place they occupy in the family.

Martin (1980) reported that the success of the primary

health care project in South Pacific was based on active

participation of the local women who exhibited considerable

authority and power in implementing various health

programs. Lavea (1983), the minister of Health for Western

Samoa, in his address to the Thirty-sixth World Health

Assembly, pointed out the usefulness of women, when it

comes to water and sanitation. He stated that:

"The relatively satisfactory level of health
enjoyed by Samoans has been due largely to the
cooperation of the village women's committees.
Eighty percent of the population have water-seal
latrines and have access to a water supply within
half an hours walk." (p. 315)

On the other hand, Varadarajan (1982) reported that a

community biogas plant in Utter Pradesh (India) failed

completely because the women, who were supposed to be the

chief beneficiaries by using the gas for cooking purposes,

were never consulted nor brought in to participate in the

decision-making leading to adoption of the new lifestyle.

Jorgensen (1982) maintains that the role of women and their

perception of how much they can contribute to the success
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are recognized as important members of the community.

Professor Varma (1984), writing on the role of women in

rural environmental health programs, clearly stated that

sanitation programs failed in developing countries because

of "lack of participation and health knowledge on the part

of the women," p. 268. As Bekele (1980) stated earlier,

"Women have an accumulated pool of skills and experience

which can be employed for the benefit of society at large,"

p. 9.

Administrative

Studies dealing with sanitation and water programs in

developing countries have painfully revealed that the slow

progress made by such programs or even their

ineffectiveness have been linked to national authorities'

passive role in such programs (World Bank, 1984; AID,

1984). This quiescence is very pronounced in such areas as

(a) very low budgets which reflect a low priority to

health. When the General. Assembly proclaimed 1980-1990 as

the water supply and sanitation decade, it became clear

that this was an area of high priority for developing

countries. An indepth World Bank study (1980), followed by

another study by Biswas (1981), determined that it will

cost 300 billion dollars to achieve the water and

sanitation goal.
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According to the General Assembly of the United

Nations, eighty percent of the total figure would come from

the national budgets of member nations. But Dr. Haken

Hellberg (1983), coordinator of WHO's strategy for "Health

for All by the Year 2000", sadly noted that many developing

countries appropriate a miserable one to two percent of

their income to health expenditure. The Agency for

International Development (AID, 1984), in a report to its

administrator, cited "inadequate financial support and

cumbersome logistics associated with providing such

services to dispersed populations having limited resources"

(p. 9) as part of the impediments to effective and

successful water and sanitation projects. Sridhar and

Ojediran (1983), based on a study that involved 214 final

year medical students in Ibadan, Nigeria, determined, among

other factors, that refuse disposal problems in Ibadan City

was partly caused by lack of adequate financial support

from the government.

A careful evaluation of budget allocation for health

ministries in developing countries (WHO, 1983) shows a

dismal picture when compared to monies allocated to other

ministries. In a recent report by Hellberg and Mach (1985),

they stated that "in many developing countries, the costs

of the primary health care have not been fully worked out

and sources of finance for health programmes in the future

are left vague," p. 26. While external support is usually
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provided by sponsoring agencies, Acuna (1982) seriously

pointed out that the "destiny of each nation, as well as

final responsibility for implementing the plan of action,

rests mainly in each nations' own hands. To each nation

also falls the task of determining how best to reorganize

its health infrastructure and reallocate resources," p.

210. Acuna's observation was earlier highlighted by

Aggarwal (1980), the assistant director of "Earthscan."

After an exhaustive analysis of the economic costs inherent

in the water and sanitation decade, he stated that meeting

the decade's goal is possible, but this action requires "a

strong commitment on the part of governments of developing

countries since ultimately, it will be they who have to

raise the overwhelming part of the funds required from

their own domestic resources, " p. 16.

Aggarwal's recommendation strongly calls for

fundamental changes in the administrative machinery of each

national government. Such changes should focus on the

governments' recognition of the need to redirect their

priorities. WHO (1983) regrettably noted that "only in

about one-tenth of countries have explicit resource

allocations been made to implement a national strategy

towards the goal of health for all by the year 2000," p.

187. (b) Fragmented services which fail to link sanitation

programs with other programs directed at national

development: Mahler (1982) and Acuna (1982) pointed out
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that "health for all" is a social target. This simply means

that efforts to improve sanitary practices should not be

viewed in isolation as a responsibility limited to only the

Ministry of Health. Malhotra (1984) supports the above

contention. He suggested a holistic approach which touches

on the economic, socio-political, environmental, and

cultural aspects of a problem. Such an approach, he

emphasized, would generate more quantifiable gains rather

than a piecemeal approach that produces only palliative

gains.

Although Pescod (1980) contends that efforts are now

being directed at integrating rural development by carrying

out sanitation programs in conjunction with other

development programs in the Third World countries, more

recent studies indicate that such efforts are marginal.

Okun (1982) commented that international agencies have not

done enough to persuade national authorities to embrace

both water and sanitation programs pari passu. Aggarwal

(1980) supported the above observation when he stated,

"that even with clear evidence that clean water does not

bring dramatic health benefits, spending on sanitation and

primary health care is still disproportionately low," p.

16. The WHO regional office for Southeast Asia (1984), in a

review of the problems being encountered in the water and

sanitation decade, noted that sanitation, regarded as very

complementary to drinking water, has not been given
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adequate attention. Based on a ten-year experience working

with the community in Malawi, Glennie (1983) drives this

point home when he stated that:

"A rural water supply alone is unlikely to have
significant economic benefit. However, it is

often an essential part of an infrastructure
necessary for rural development..." p. 112

A special study carried out by Cross (1982) for the

World Bank on primary schools sanitation in Lesotho, found

that the school hygiene program could have yielded better

results if the project were integrated with a water supply

project. The study recommended that the introduction of

latrines in primary schools be followed, simultaneously, by

introduction of latrines in the homes, since entire family

involvement has been shown to be crucial to the success of

these programs.

Elmendorf and Buckles (1980), based on case studies

carried out in some Latin American countries, stated that

linking sanitation to water supply improvement projects

will generate the following benefits:

a) Water and sanitation are complimentary in

maintaining communal and personal hygiene.

b) An improved water supply project offers

demonstrable, immediate results for communal

efforts, and thus, time, labor, and money are

more enthusiastically contributed to the project.
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c) The community organizational system devised for

water supply project implementation, operation,

and maintenance can be adapted for sanitation

facility installation and inspection, when the

leadership accepts responsibility for both

improvements as a single project p. 51.

Although it is crystal clear that water supply and

sanitation should be carried out simultaneously, there are

many obstacles which have been stumbling blocks and

continue to be. The World Bank (1984), while reviewing

"common problems" associated with sanitation and water

programs in developing countries, observed that several

government agencies exist without any clearly defined

roles. The end result is that government agencies engage

in competition and confrontation instead of collaborating

to meet human needs (Pisharoti, 1974). A recent report by

the Agency for International Development (1984), which

reviewed the agency's progress in five countries where

water and sanitation projects are being carried out,

supports the World Bank observation. According to the

report, "the most prevalent problems were competing host

country priorities, which may result in inadequate

institutions or personnel to implement the programs and

install the facilities."
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They cited projects in Indonesia, Peru, and Tanzania

as examples. Excerpts from the report are self-explanatory,

for example:

"In Indonesia, only about 2,500 of 13,000 yard
hydrants, and 130 of 200 public taps (intended to
serve the very poor) were installed near the
completion of the Surakarta potable water project
because of procurement and delivery problems and
bureaucratic delays." (p. ii)

The report further indicated that the success of the

projects in Malawi and Ecuador were largely as a result of

host country commitment and community participation. Roy et

al., (1984), based on a technical report for the World Bank

supports the AID conclusion. According to their report,

latrine projects in India moved at a very slow pace because

there were not adequate institutions or agencies to execute

the programs. Okun (1982) believes that the inadequacy of

the institutions responsible for initiating, implementing

and managing projects to serve local communities,

particularly those distant from the capital and outside the

mainstream should he addressed if progress is to be made in

rural development.

Health Education:

"The provision of water supply, sanitation
facilities, and health education must go
together. If each component is implemented
separately, much of the health benefit may be
lost." Aggarwal et al., 1980, p. 84.
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One of the greatest set-backs encountered in rural

health programs deals with failure to incorporate health

education programs into sanitation and water programs.

IDRC, 1981; McGarry, 1982; Golladay, 1983; AID, 1984, and

Anderson and Green, 1982, have all pointed out that

sanitation and water programs are directly related to

complex human behavior. As was discussed earlier, these

behavior patterns are strongly influenced by old habits,

deeply-rooted attitudes and traditional beliefs. In order

to change these socio-cultural norms, a community education

program must be initiated to cut across all aspects of the

community WHO (1983). Whyte (1984) writes that water and

sanitation projects stand a better chance of succeeding if

they are accompanied by a health education component. The

Agency for International Development (1984) supported the

above observation when they stated that the failure of the

water and sanitation project in Peru was due in part to

lack of health education for the intended users. The

International Reference Centre for Community Water Supply

and Sanitation (1981), in a report of its appraisal meeting

held in Nagpur, India, September 15-19, 1980, recommended

that:

"Efforts should be made to improve hygiene and
sanitation alongside the introduction of a

treated water supply. This is not just a matter
of the general desirability of improved hygiene
and sanitation. The need is for a health
education component carried out as part of the
programme." p. 29
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The report added that the effectiveness of the health

education component will be determined, to a large extent,

by whether the community was consulted. Blum (1984)

supports the IRC contention by noting that the educational

component for water and sanitation usually comes as an

afterthought once the new facilities have been established.

Blum (1984) reported that a UNICEF assisted programme

in Imo-state of Nigeria, in 1981, was successful because

the program emphasized health and hygiene education.

According to her, the health and hygiene education were

started by village-based workers, even before the actual

water supplies were installed. The success of the project

led to its adoption in other states of the country.

The joint committee on Health Education terminology,

which appeared in the Health Education Monograph #33,

defines Health Education as:

"A process with intellectual, psychological, and
social dimensions relating to activities which
increase the abilities of people to make informed
decisions affecting their personal, family and
community well-being. This process, based on
scientific principles, facilitates learning and
behavioral change in both health personnel and
consumers, including children and youth." p. 425

A report of WHO's expert committee on National

Environmental Health programs recommends the use of health

education to reach the people. The purpose of such

education should be:
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a) to educate the people in the principles of

environmental health so that they develop a

proper understanding of their own needs and

develop healthy personal habits;

b) to secure acceptance by the public of community

measures for the improvement of environmental

health and to develop an active demand for

improvements;

c) to keep environmental health administration in

line with the needs and wishes of the people, and

to encourage close collaboration between the

officials responsible for this work and the

people they serve, pp. 40-41.

The pertinent question which Minet (1979) raised and

which she felt should be addressed by everyone concerned

with Third World health improvement, deals with how health

education should be carried out in the rural areas without

trampling on local beliefs and practices. The WHO Expert

Committee on new approaches to health education in Primary

Health Care, which met in October 1982, appeared to have an

answer to Minet's questions. Standard (1982) and Kaplun

(1982) reported that the committee identified four major

areas which are needed to sufficiently deal with the

problems and changes in the health education field as it

relates to the community. These are:
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a) Technology - the Expert Committee recommended that

health education be geared to people-oriented

technology.

b) Resources - The Expert Committee feels that it is

necessary to go one step further and promote the

active contribution that the lay public can make to

health care.

c) Models - Health education must develop ecological

models covering all the relevant factors

associated with specific lifestyles (values and

tradition).

d) Roles - There is need to train health educators in a

realistic way, i.e. students should start learning

through field experience rather than in an academic

setting and teaching methods should require student

participation. pp. 61-63

As noted by the WHO Expert Committee on Environmental

Health Education (1979) and the WHO Expert Committee on

Health Education (1982), the primary focus appears to be

directed at designing health education programs that suit

existing socio-cultural conditions in each country. The

realization of this, however, will depend on the extent to

which administrators, planners, and sponsors integrate the

community, the school, parents, and children in the

implementation process. Keniston-Longrie (1984), an envi-

ronmental health specialist, worked, in 1982, in a refugee
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camp in an isolated area of Honduras. Based on her

experience, she recommended that people should be given the

choice of improving their health conditions. According to

her, the control of communicable diseases in the refugee

camp was possible because of the introduction of health

education that was relevant to the needs of the people.

She wrote:

"A good health education program is not one that
preaches at the people telling them how bad their
habits are....a good health education program
uses the culture and social setting to help the
people understand their ways." p. 135

A key area which the WHO Expert Committee on Health

Education thinks should be addressed in order to fully

improve health education is "communication." Mahler (1982)

believes that a health education program must be geared

towards "harnessing the latest technological advances in

communication to get the health message across," p. 76.

Golladay (1983) has suggested the adoption of four basic

steps which he believes are necessary to improve

communication and community education effectiveness in

sanitation and water programs. These are:

(a) Communications/education activities should be

targeted on those persons within the household

who make

information.

decisions and/or act upon new
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(b) Programs should seek to increase the rewards for

adopting a new practice and at the same time

should attempt to minimize sanctions against its

adoption.

(c) The social risks associated with innovation

should be minimized through appropriate public

policies.

(d) Messages should be fitted into local beliefs, if

possible, pp. 9-11.

Technological

Although there are numerous obstacles to rural health

improvement, the application and use of exotic, costly, and

cumbersome equipment and systems, which are unfamiliar to

the people and socially inappropriate, have contributed,

largely, to the failure of well-intentioned health projects

(Mara, 1982; Sharp & Graham, 1982; Glennie, 1983). Based on

various projects carried out in Third World countries, the

International Development Research Centre (1981) in Canada

noted that one of the major factors which must be taken

into consideration, if worthwhile improvements are to occur

in the water and sanitation decade, is the use of cost-

effective, affordable, and easy-to-manage technology.

Feachem (1983) and Kalbermatten et al. (1982), define

appropriate technology as a technology, method or technique

which fits into local circumstances, is socially and
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environmentally acceptable, is affordable in cost, and

appropriately simple so that it can be operated and

maintained with minimal difficulty.

Many studies have indicated that sanitation and water

projects relied heavily on foreign technology, both in

theory and practice. These technologies were in no way

applicable to Third World circumstances, but were either

imported out of poor choice or a country's desire to be

modern and sophisticated. Okun (1982) cited an example of

a new water treatment plant in a city in Africa. According

to him, the water treatment plant failed two years after it

was commissioned because the system was designed without

concern for local maintenance. McGarry (1982) and Grover

(1982) supported the above contention when they stated that

equipment breakdown in Third World countries is largely a

result of the inadequacy of the design of such equipment,

given social, financial, and technical considerations. For

example, they reported that the UNICEF rural water scheme

in Kenya, between 1960-1972, was unsuccessful because of

poor choice of technology. Also, the WHO/UNICEF project in

India in 1969, using "untested" British pumps was a

disaster because the pumps broke down soon after being

placed into operation.

There are many reasons for technology failure in

developing countries. VanDamme and White (1984) have
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recently identified three major concerns which must be

addressed by sponsors and national governments. These are:

(a) Use of sophisticated techniques which are based on

conditions in industrialized countries and, for which

adequate operation and maintenance is not available

locally;

(b) The use of costly imported equipment for which the

spare parts are hard to find;

(c) The introduction of systems that are not socially

acceptable, pp. 154-155.

Many studies, on the other hand, have shown that

appropriately designed technology, introduced after

thorough research and evaluation of their effectiveness and

usefulness in the rural setting, yielded very positive

results. A research project conducted by IDRC (1982) in

1979, involving low-cost hand pumps in Srilanka, Thailand,

Philippines, and Malaysia, proved very successful. The

success of the project was reported to be related to

extensive field testing of these pumps and their

applicability to local circumstances in terms of capacity

for local manufacture; attainable cost of manufacture;

reliability and durability; maintenance capability at the

village level; and technical performance. The pumps,

developed at the University of Waterloo, were tested at the

Consumer's Association Testing Facility in England before

finally being applied to their actual users.
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Other studies initiated by the World Bank (1982) have

shown that technology that is socially-based have yielded

long-lasting results. Morgan and Mara (1982), based on

extensive field work, found out that the ventilated

improved pit latrines are appropriate for rural areas and

have been socially acceptable in Zimbabwe, where about

20,000 of the latrines have been built. Nostrand and Wilson

(1983) reported that Botswana's sanitation programme

improved tremendously because of the introduction of the

ventilated improved pit latrines. Before the introduction

of these latrines, a pilot project involving six villages

in Botswana was used to test the acceptability and

durability of these latrines. The IDRC (1983), in

conjunction with the directorate of housing in Mozambique,

have developed simple tank functional latrines based on (a)

varying soil type, (b) economic and (c) social conditions.

The types of latrines developed were: the improved

traditional pit, the unlined pit with slab, the lined pit

with a slab, the elevated pit and the bore-hole pit. The

IDRC also found out that the people have the capacity to

build these latrines at a cost they can afford, if the

appropriate building materials are available.

For areas where socio-cultural factors demand the use

of water for ablutions, Roy et al. (1984), based on

extensive field work in India, have suggested the use of

Water Seal Pour-flush Latrines. According to the
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investigators, this particular latrine is useful because of

its affordability, workability and aesthetic nature. In

addition, the authors believe that the introduction of the

Water Seal Pour-flush Latrines will stop the indignity

suffered by scavengers who empty bucket privies. It has to

be noted that one of the factors which have been found to

contribute to non-use of existing pit latrines is the fear

that the latrines might cave in. In all the above studies,

specific attention was paid to this factor (World Bank,

1982).

The International Reference Centre (IRC) for Community

Water Supply and Sanitation (1981), carried out

demonstration projects in selected villages of Third World

countries to determine the effectiveness of the slow sand

filter with the aim of promoting its large scale

application. The IRC recommended that the following areas

be addressed before the adoption of the slow sand filter

technology: Planning in consultation with the community;

Design and construction, with emphasis on locally available

materials; Operation and maintenance and the need for the

operator to come from the community. These endeavors by the

IRC, IDRC, and the World Bank were all aimed at ensuring

that appropriate technology, relevant to the needs of the

people, are used particularly in the rural areas.

Duke (1984) reports that research carried out in the

Upper Volta by Dr. Carol Steib of the University of



65

Heidelberg and by Dr. T. Guigemde from Upper Volta, has

produced a filter that prevents the passage of even the

smallest cyclops larvae which carry the guinea worm. The

filter, made of locally-available materials, does not clog

up with silk or colloidal soil suspension from local pond

water. It is durable and preserves the "taste" of the

water, which the farmer likes. According to the author,

the acceptability of these filters is presently being

tested among the potential users in Upper Volta and some

parts of India where guinea worm is a problem.

The WHO (1983) has made it abundantly clear that

"technology that is relevant, cost-effective, feasible,

necessary, and sufficient is a key desideratum in all

decade programmes and projects," p. 62. Kalbermatten and

Listorti (1984) have listed three principal advantages of

using appropriate technology. They are:

(a) for the initial out-lay, low-cost technologies

are 50-80% less expensive than conventional

technologies.

(b) because of their relative simplicity, low-cost

technologies permit savings in recurrent budgets

through lower maintenance requirements.

(c) Although they are cheaper, low-cost technologies

are not technically inferior, p. 141.
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In attempting to address the issue of inferior

technology, the authors indicated that Third World

countries should opt for viable technology, rather than

struggle to obtain what is being used in the Western World.

Reid (1982), based on experience in Latin America and

India, pointed out that a high technology may also be

useful in a developing area; however, such technology

should be easily applied and adapted using local materials.

The argument about simplicity or inferiority as regards

technology was driven home by Mahler (1981) when he stated

that "simplicity of choice of technology should not imply

lack of a sound and scientifically-based choice," p. 83.

Need for Training Environmental
Health Personnel for Rural Areas of

Developing Countries

The use of primary health care (PHC) workers has been

strongly promoted as the key to the attainment of the lofty

goal of "health for all by the year 2000" (WHO, 1978; AID,

1984). The WHO and other international health organizations

have strongly endorsed the adoption of the primary health

care concept. Primary health care is defined as essential

health care made universally accessible to individuals and

families in the community by means acceptable to them,

through their full participation and at a cost that the

community and country can afford (WHO, 1978). Studies have

shown that primary health care activities in the villages
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have contributed to provision of basic health care and

provided an opportunity for participation by villagers in

programs designed to improve living conditions (Vadek,

1983; Dandare & Shah, 1983; APHA, 1983; AID, 1984).

Although there is a paucity of meaningful data on the

effectiveness of the primary health care workers, based on

systematic case-studies, literature reports indicate that

they have been successful in many parts of the Third World.

Coyaji (1982) reported that the Vadu Budruk project in

rural India brought significant health improvements because

of the work of community health workers who took on various

responsibilities necessary to bring needed health services

to the people. Vadies (1983) noted that the Duhaney Park

project in Kingston, Jamaica, initiated as a result of

extremely poor health conditions which forced people living

within the outskirts of Kingston to trek long distances in

order to obtain medical care, remains a PHC model in an

urban setting because of its success. At the village level,

Matheson (1981) reported that the primary health care

workers in West-Sudan extended health care to millions of

people in the rural areas, including the nomads who

otherwise would not have had access to organized health

care services. Matheson explained that the achievement of

these PBC workers had to do, in part, with the fact that

these workers applied local information to support the

technical knowledge they had learned before going into the
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community. Looking back to the Alma-Ata declaration, this

supports the concept of choosing individuals to work in

areas where they can easily identify with the socio-

cultural norms of the people. Lovel and Amonoo (1983)

reported that community nurses and midwives, health

inspectors, and medical assistantsin Ghana, West Africa,

have provided the community with the elements of primary

health care. They stressed that the primary health care

approach will remain a key component for an improved

community system.

The primary health care concept, according to the

Third World Health Assembly (1984), is a vehicle for

attaining "health for all by the year 2000", given the dire

need and hopelessness of health care services in rural

areas of developing countries. In the first place, it looks

at the eight essential areas (see page 1 of Chapter II.)

which are regarded as paramount to improving rural health

conditions. Secondly, Lavea (1983) pointed out that it is

community-oriented and motivates people to modify existing

behaviors that impede social progress.

Looking beyond the year 2000, which is only a scanty

fifteen years from now, and given the fact that the high

morbidity and mortality rate in the Third World is directly

linked to poor sanitation and inadequate water supply, many

authorities have raised some questions. These questions

revolve around how Third World nations could achieve a



69

broader goal of living in a sanitary environment, given the

role sanitation plays in social progress and total

development (Beyer, 1982: Ashworth, 1982; Ghandi, 1981).

Also, the extent to which primary health care workers can

take on mammoth problems involved in sanitation and

inadequate water has been questioned by many (Wahi, 1970;

Zacher, 1982; Dandare and Shah, 1983; Cole-King, 1983).

Newel (1981) reported that the PHC workers usually

undergo 3-4 months generalized training. In some cases,

Coyaji (1982) noted that the duration of training is as

little as three weeks. Such limited training, he observed,

affects the effectiveness of the PHC worker. It is also

observed that the services of the PHC workers are more or

less voluntary and they are overloaded with duties,

resulting in the haphazard performance of tasks (Coyaji,

1982). Dandare and Shah (1983), while reviewing the "real

value of community health workers," noted that the turnover

rate of PHC workers is high. Kerr (1983) added that the

turnover rate is strongly influenced by poor pay, inferior

status and odd working hours. The Agency for International

Development (AID) (1984) evaluated one of its primary

health care projects in Sine Saloum, Senegal, in 1983. The

aim of the evaluation was to determine factors which were

responsible for the near-failure of the project. Through

the evaluation, it was discovered that attrition among

village health workers was high. This was attributed to
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the fact that the project initially encouraged villagers to

select candidates who were literate. These candidates were

also younger, better educated, more ambitious, and upwardly

mobile. Therefore, they tended to abandon their responsi-

bilities as soon as they found better jobs in the cities.

According to Zoysa and Cole-king (1983), programs which

depend on "volunteers" are usually unstable since

"volunteers" may drop out at anytime. They made it clear

that programs supported purely on voluntary services can

easily disintegrate, even after a program has been fully

implemented. Dr. Soberon Acevedo (1984), President of the

Thirty-seventh World Health Assembly, in his speech to the

delegates in Geneva, pointed out three areas which have to

be emphasized by each nation in order to achieve the goal

of "health for all" by the year 2000. These areas include:

increasing the sense of responsibility of
health workers so that they can carry out
their work with maximum possible efficiency
on the basis of adequate training,
enthusiasm and unremitting endeavor,
promoting the participation of society as a
whole, and allocation by governments of the
necessary financial resources." p. 162

Dr. Acevedo's recommendations are achievable, but a high

sense of responsibility cannot be developed in a few months

of training which the PHC workers usually undergo.

History has shown that improvements in public health

resulted from concerted and organized efforts directed at

provision of proper sanitation and adequate water supply.
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The persistence of major communicable diseases in rural

areas of developing countries, even with the contribution

of primary health care workers and sanitarians who are more

urban oriented, points to the fact that there is need to

train rurally-oriented personnel who have the skill, the

competence, and the knowledge to carry out preventive

activities in the rural areas. Such training should be

based on well-defined roles and responsibilities. In

addition, these appropriately trained personnel need to be

nationally recognized and remunerated accordingly.

The need for the training of appropriate sanitary

workers for rural areas of developing countries has

received considerable attention (IDRC, 1981; Falkenmark,

1982; WHO, 1983; Glennie, 1983; World Bank, 1984). This is

because (a) the biomedical approach has not provided an

answer to public health problems in the rural areas and (b)

the existing public health sanitarians in most developing

countries are urban-oriented because of the nature and

quality of their training. Speaking to delegates at the

24th World Health Assembly, which met in Geneva on May 20,

1971, the Director-general for health of Australia, Sir

William Refshauge (1971), pointed out that "it is

impracticable for any country to depend only on highly

trained doctors in seeking to provide the best possible

services for all sectors of the population," p. 294. To



72

shed more light on Sir William Refshauge's remark, it is

pertinent to look at some available statistics (see Tables

i & ii).
TABLE i

M. D. To Population Ratio by Regions*

1960 1967

The Americas 1:1070 1-990

South East Asia 1:6290 1:5960

Europe 1:760 1:640

Eastern Mediterranean 1:6060 1:4730

Western Pacific 1:1380 1:1350

Africa 1:11,850 1:9700

*WHO Chronicle Volume 25, No 7, July, 1970. p. 291

TABLE ii

M. D. To Population Ratio by Regions**

World

Africa

1979

1:1237

1:5434

Western 1:14,965
Eastern 1:17,480
Northern 1:2151

America 1:864

Europe 1:552

Western 1:528
Southern 1:552
Northern 1:629
Eastern 1:535

**WHO May, 1981. p. 30.
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The World health Organization reported that the

population-to-physician ratio in 1960, 1967, and 1979 (see

Tables i & ii) showed a substantial increase in the number

of physicians over the years. However, the report sadly

noted that the increase would appear not to have had any

measurable impact on the health of millions living in rural

areas of developing countries. Barfield (1974), commenting

on the health services condition in Iran and the roles

physicians play in preventive medicine in rural areas,

noted that the health corps physicians, assisted by aides

to work in rural areas, had, as part of their

responsibilities, the task of teaching health education and

village sanitation to the community. But the villagers who

came to see the health corps physicians were more concerned

with obtaining medication. he concluded that by focusing

attention on clinical therapy, preventive education, which

could have benefited the community more, was abandoned.

Walsh and Warren (1979) have suggested the use of

"selective primary health care" approach as an interim

strategy for disease control in developing countries.

Their suggestion was based on the reasoning that the goal

set at Alma-Ata appeared too ambitious because of the

magnitude of the financial burden and the lack of trained

personnel. There is no equivocation about the above

observation. However, Brisco (1984) has challenged the use

of selective primary health care because the methodology
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used by Walsh and Warren appeared to be biased against

water supply and sanitation and other programs with

multiple outputs. The WHO; Schiller and Droste, 1982;

Acuna, 1982; Pacey, 1982; believe that even with the

inherent high cost in meeting the decade's goal, a thorough

reorganization of priorities by authorities based on

realistic and objective manpower planning will make more

economical sense and produce more gratifying results. King

(1981), while reviewing the role of the "Peace Corps" in

West Africa, observed that properly trained health care

workers, with specific skills, can help bring preventive

actions in the rural areas. Moreover, by focusing attention

on the training of rural health sanitarians, Delapaz (1983)

noted that a substantial amount of money will be saved and

rural conditions will be greatly improved. According to

Wahi (1970), "it has to be admitted that for years to come,

even to provide minimum health services in most developing

areas, the services of this level of workers would be

planned on a long-term basis. The training of auxiliary

personnel is, therefore, important and should give them

comprehension and confidence to develop skill in the

fragmented component of the discipline in which they are

being trained," p. 445.

The critical need to train sanitarians who are

rurally-oriented has also been expressed by people who

believe that the present curricula and training methods in
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use in many developing countries require profound

modification (IDRC, 1981; WHO, 1984).

Swere (1981) and Musie (1981) have pointed out that

sanitary training in most developing countries is either

fashioned after the colonial system, or carried out without

due concern for the individual's contribution to society

after the training. Pickford (1984), writing on the need to

train people to meet the global needs, supports Swere and

Musie by stating that "more and better qualifications are

offered with little regard to the work students will do

when qualified." Furthermore, the IDRC (1982), based on

extensive experience gained from various water and

sanitation projects in the Third World, pointed out that

one of the bottlenecks in the water and sanitation projects

deals with the use of outdated, inflexible curricula, and

training methods which fail to effectively prepare new

personnel for the rural setting. Schiller (1982), writing

on Water Supply and Sanitation in Developing Countries,

contends that such educational systems as described by IDRC

place undue emphasis on formal education and a wage

structure that does not fully emphasize practical field

ability.

Recently, the WHO Expert Committee on Health Education

(1983), which met in Geneva in 1982, identified

"appropriate training" as one of the four target areas that

requires new approaches. According to the expert committee,
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"Students should start learning through field experience

rather than in an academic setting, and teaching methods

should require student participation so as to give future

health care providers a grounding in the participatory

approach they are expected to use later with individuals

and communities," p. 63. The roles, functions and responsi-

bilities of a sanitarian, as described by Freedman (1977)

and Purdom (1980), revolve around the community. If this is

the case, the long-range goal of sanitary training and

education should be to develop sanitarians who are

knowledgeable about the physical, the chemical, the

biological, and the socio-cultural environment and their

associated problems as they exist in the rural areas.

Curriculum content, therefore, should incorporate the

physical, biological, and the behavioral sciences. WHO

(1970) has explained that the social sciences will "help

provide the student with an integrated understanding of

behavior that takes into account the people's inherited

characteristics, experiences, psycho-physiological state,

social position, and cultural background," p. 479. Health

as a concept, as noted by many authorities, is not merely

the absence of disease, it is a very complex phenomena

which requires a thorough recognition and understanding of

the interrelationship between man and all the social forces

surrounding him.
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Training rural sanitarians in rural areas where they

will eventually live and work, will enhance an under-

standing of the social environment. Falkenmark (1982) noted

that the "tendency to locate training facilities in urban

areas has often resulted in giving emphasis to alien modes

of training and ideas," p. 105. WHO (1983) has emphasized

the need to train health workers in familiar environments

so that they can become part of the community upon

graduation. Glennie (1983), based on his ten-year

experience in Malawi, pointed out that "if one factor

determines the performance of a program more than any

other, it is the quality of its field staff," p. 123.

The Brazilian Ministry of Education has recently

revamped its "formal" approach to training of health

personnel (Filho, 1983). In place of the traditional system

of teacher/student classroom format, the new approach

focuses on actively integrating the students into the

community in such a manner that the students learn through

participation, group discussion, and demonstrations from

the inception of the training. The new approach allows the

student to recognize and understand the magnitude of social

and health problems of the community.

Adrounie and Chelikowsky (1984) likewise have recom-

mended the incorporation of field training into the rural-

sanitarian curriculum content. Based on the successful

application of this training method in Indonesia, these
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authors stated that "during the classroom portion of the

instruction, students are provided with opportunities to

practice individual skills. It is only in the field

training that these newly learned skills are combined in

order to perform the task initially identified, and it is

here that the students ability to communicate is put to its

first test," p. 266.

Apart from incorporating field training into the

curriculum content of rural sanitarians, many observers

have advocated the use of training methodologies that

emphasize skill identification. Zarraga (1982), in a paper

presented at the United Nations International Seminar on

Rural Water Supply, held in Sweden in 1980, has suggested

the use of the "modular approach" as a training methodology

for rural sanitarians. The approach, according to Zarraga,

has been found to be systematic, efficient, and is

characterized by the following:

a) The basis of training is the identification and
analysis of training needs and necessary skill
levels.

b) Training objectives are precisely formulated to
ensure that knowledge, skills, and attitudes
acquired meet the specific requirements of the
work to be performed.

c) Training content is explicitly related to the
working requirements and communicated in a

language and at a level which is conducive to a

full understanding on the part of the trainees.

d) Instructional tools and equipment are selected to
conform to the requirements of the work to be
carried out.
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e), Training courses operate on the "fixed
achievement variable time" model, where the
achievement level is fixed and matched to the job
requirements, p. 103.

The significance of adopting the "modular approach"

seems to lie with identification of competencies in order

to determine precisely what form the content of the

training would follow. In terms of methodology, Adrounie

and Chelikowsky (1984) have strongly recommended the use of

the "competency-based approach." By definition, the

competency-based approach is similar to the "modular

approach" and the two terms can be used interchangeably.

Adrounie and Chelikowsky (1984) and Meszaros and Baird

(1979) define competency-based instruction "as a process

that combines competency statements, performance objec-

tives, individualized instruction, criterion-referenced

evaluation, and follow-up activities to produce a

systematic approach to teaching and learning," p. 6.

Briefly put, competency-based approach can be thought of as

the ability to perform identified competencies and has

generated good results in Third World countries, where they

were used to train rural environmental health workers. For

example, in response to the Indonesian government request

to train 4,000 new environmental health workers, a

competency-based curriculum was developed and used for the

rural sanitarian manpower development project. This

particular method, stated Adrounie & Chelikowsky (1984),
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was chosen because it is aimed at identifying and

inculcating the knowledges and skills needed to carry out

well-defined tasks. The project evaluation, taken during a

1983 visit by the project directors, showed significant

progress in the area of environmental health. The authors

further indicated that the competency-based method of

training represents the best method for training large

numbers of qualified environmental health workers in the

shortest possible time. The significance of identifying

performance knowledges and skills necessary for effective

performance before commencement of training, has been

expressed by Quatrano and Conant (1981), and El-Ahraf

(1984).

Because of the dynamic nature of environmental health

problems, Filho (1983) has suggested that manpower training

should be a continuous process based on periodic evaluation

and changes in the community. The plenary session of the

21st World Health Assembly (1970) recommended that there

should be (a) provision for changing the educational

programme when necessary, with regard both to the type of

personnel to be trained, and to the content of the training

course and (b) continuous education of all health personnel

to refresh and advance their basic knowledge and adapt it

to evolving health and social conditions.
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The present study, therefore, aims to identify

essential competencies which a rural sanitarian should

possess in order to effectively monitor environmental

health programs in rural areas of the developing countries.

Such an instrument, based on modifications to suit existing

needs of a region, country or locality, could be used to

develop an instrument to measure the level of skills

exhibited by rural sanitarians and could also be used to

restructure and update curricula in training institutions

for rural sanitarians.
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III. METHODS OF INVESTIGATION

Data for this study was obtained by systematically

surveying a select national and international expert

Delphi panel familiar with rural public health conditions

in developing countries. These experts were chosen from

the United States, Canada, and various countries of the

Third World. The USA and Canadian experts represented one

group while the experts from developing countries

represented the second group. Because of the broad nature

of public health and environmental health field in

particular, selection of experts was very difficult since

many categories of public health experts were qualified to

be part of this study. The panel members, therefore,

represent a spectrum of experts in medicine, public

health, and social science disciplines.

Expert Panel Selection

The first step in this study was the identification

of people in the field of public health and environmental

sanitation, who met specific criteria for being one of the

expert panel members. The criteria for selecting the

expert panel members were based on the following:

a. The individual should have demonstrated a high
degree of understanding of Third World health
problems through journal publication, authorship
of books, research and professional responsi-
bilities.
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b. The individual should be presently familiar with
the socio-cultural needs of developing
countries, particularly with the manpower
requirements for rural health programs.

c. The individual should be recognized as a health
planner, a health administrator, a health educa-
tor, a teacher, or a public health consultant.

The selection of expert panel members was based

on the following procedure:

a. Personal interaction with the Benton County
Environmental Health Director (who has had
extensive experience in Third World Health
problems) during the writer's field training
provided a list of potential panel experts,
particularly experts from the Third World.

b. A comprehensive review of the literature in the
field of public health, with specific reference
to environmental sanitation in developing
countries, was used to identify potential panel
members.

c. Letters were sent to different professional
organizations involved with public health and
Third World health improvement projects
requesting them to identify people to serve as
panel members based on the criteria established
on pages 82-83 (See Appendix C4 for the names of
the organizations which supplied names of the
experts).

d. A total number of seventy panel members were
identified from the above procedure and this
number represented people from the United
States, Canada, and various countries of
developing nations.

e. A formal letter was sent to each potential panel
member requesting his/her willingness to
participate in the study. The letter gave a

brief description of the nature of the study and
requested potential panel members from the USA
and Canada to respond within a time limit. No
such "time limit" was given to potential panel
members from developing countries because of
spatial relationships and mail processing pro-
cedure used in most developing countries.
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Twenty-three people from the USA and Canada
responded positively within the time framework
provided, while seventeen people responded
positively from developing countries. These two
groups, therefore, became the expert Delphi
panel.

According to Jones (1973), a carefully selected

expert panel of as few as ten to twelve people is usually

sufficient to explore a problem and reach a valid

consensus. Courtney (1982) stated that the greatest

problem posed by the Delphi technique is not with the

number of people who started it, but retaining these

people until the end of the study, since Delphi could be a

protracted exercise. No attempt was made to match the

number of expert panel members from the USA and Canada

with panel members from developing countries because of

the professional background of these people and their

experience. To tamper with the number would mean dropping

an individual who could have contributed immensely to this

study. Brown (1978) and Gaeta (1980) made use of 16

professional Delphi experts in their research in the

health care field. The use of 17 persons to represent

expert panel from developing countries is appropriate

since they were carefully selected from various regions of

the Third World.

The Delphi Technique

This study utilized a modified Delphi technique. The

Delphi technique was originally developed in the 1950's,
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by scientists at the Rand Corporation. The technique

allows the elicitation of reliable consensus of expert

opinion without time consuming, costly, face-to-face

interaction (Dalkey, 1963; Emmons, et al., 1979; Sackman,

1974; Travis, 1976; Linstone et al., 1975).

A select panel of experts is chosen to participate in

responding to a series of two to four questionnaires using

a ranking or weighting procedure with space for open

response which is used as controlled feedback. The

questionnaires are then statistically analyzed and

returned to expert panel members for further reaction

until consensus is reached. The Delphi process has been

found to be a useful tool, particularly in industries and

educational settings, where collective, subjective

judgment can be reached with minimal friction, anonymity

and avoidance of dominant individuals.

Below is a description of the basic steps involved in

the standard Delphi as described by Sackman (1974):

a. The format is typically, but not always, a

paper-and pencil questionnaire; it may be
administered by mail, in a personal interview,
or at an inter-ctive, online computer console.
The basic data presentation and data collection
technique is the structure, formal questionnaire
in each case.

b. The questionnaire consists of a series of items
using similar or different scales, quantitative
or qualitative, concerned with study objectives.

c. The questionnaire items can be generated by the
director, participants, or both.
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d. The questionnaire is accompanied by some set of
instructions, guidelines, and ground rules.

e. The questionnaire is administered to the partic-
pants for two or more rounds; participants
respond to scaled objective items; they may or
may not respond to open-end verbal requests.

f. Each iteration is accompanied by some form of
statistical feedback, which usually involves a

measure of central tendency, some measure of
dispersion, or perhaps the entire frequency
distribution of responses for each item.

g. Each iteration may or may not be accompanied by
selected verbal feedback from some participants,
with the types and amounts of feedback
determined by the director.

h. Individual responses to items are kept anonymous
for all iterations. However, the director may
list participants by name or affiliation as part
of the study.

j

Outliers (i.e., upper and lower quartile
responses) may be asked by the director to
provide written justification for their respon-
ses.

Iteration with the above types of feedback is
continued until convergence of opinion or "con-
sensus" reaches some point of diminishing
returns, as determined by the director.

k. Participants do not meet, nor discuss issues
face-to-face, and they may be geographically
remote from one another.

Extensive use of the Delphi technique as a research

tool in various fields has been reported (Dalkey, 1963;

Uhl, 1970; Dunham, 1971; Massie, 1973; Syhlman, 1973;

Travis, 1973; Lindeman, 1975; Brown, 1978; Smith, 1982;

Judge et al., 1983). Judge and Podgor Jr. (1983) used a

Delphi survey to develop a consensus between citizen and

professional members of the Dade Toxics task force, as a
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part of a public participation project in Dade County,

Florida. The results showed an agreement between the two

groups on the ranking of the five major problems to be

studied by the environmental task force. Smith (1982)

used a modified Delphi technique to identify long-term

care administrator competencies and found the procedure to

be very useful and effective in gaining consensus of

opinion from experts in the field of long-term care

administration.

The modified Delphi technique used in this study was

also used by Brown (1978) and Smith (1982). Smith's study

was completed using only two rounds of questionnaire

administration to identify long-term care competencies.

Travis (1976) has recommended the use of only two

questionnaires because he found no significant change of

opinion between questionnaires two and three in his study.

However, he advised that when using a modified Delphi

technique, it is pertinent to pre-test the questionnaire

with a representative sample of the target population.

The steps involved in the modified Delphi process for

this study (which used two rounds of questionnaire

administration) were similar to those used by Smith

(1982). The initial "seed list" of competency statements

and their different categories were originated by the

author and provided to the panel of experts after the

competency statements were pre-tested by experts in the
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public health field. According to Uhl (1970), establishing

the "seed list" saves precious time and participants'

tasks are simplified. An explanatory letter, with a clear

set of instructions was included in the first

questionnaire. The letter requested the participants to

modify statements if need be and suggest additional

competency statements. Although there are limitations to

the usefulness of the Delphi (Enzer et al., 1972; Sackman,

1974; Seaver, 1978), the technique is very popular

particularly in situations where an issue, a task, or a

problem does not lend itself to precise analysis, but

where a collective, subjective judgment can contribute to

professional development, whether in industry or in the

field of education (Bakus et al., 1982).

Development of Competency Statements and
the Delphi Questionnaire for the

Identification of Rural Sanitarian Competencies

The development of a list of competency statements

resulted from: a) an intensive literature search related

to rural sanitation in developing countries and public

health in general; b) a three-month field training with

the Benton County Health Department, Environmental Health

Division which allowed the author to observe and

participate in all the activities performed by the

environmental health personnel; c) interviews with public

health consultants and practicing sanitarians who have
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worked in health-related projects in Third World

countries; and d) information in print in reference to the

roles, responsibilities, and competencies listed by

national environmental health associations.

The competencies were arranged in four categories in

a manner that reflects prevailing conditions in developing

countries. These categories were: a) Administrative;

b) Technical; c) socio-cultural; and d) Human-relations.

Category A. Administrative: This category dealt with

administrative responsibilities, knowledges, skills and

attributes deemed necessary for a rural health sanitarian.

Administrative responsibilities and competencies include

the sanitarian's ability to participate in the development

of environmental health programs at the local level,

demonstrate leadership abilities in working with others,

especially villagers in executing environmental health

projects and demonstrate ability to record information,

use data and make written reports which are necessary for

systematic evaluation of work that has been performed, is

being performed, and planned to be performed.

Category B. Technical: This category included technical

responsibilities and competencies which a rural sanitarian

needs to possess in order to overcome problems related to

communicable diseases, water supplies, excreta disposal,

waste disposal, insect vector diseases, rodent control,
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food sanitation and enforcement of ordinances within the

community.

Category C. Socio-cultural: This category included compet-

encies related to recognizing and respecting existing

customs, traditions, beliefs, attitudes, taboos, and the

power structure in a given community and the relationship

between these factors and sanitation practices.

Category D. Human - Relations: This category dealt with

competencies related to a) projection of a positive

attitude toward the community, b) ability to communicate

with the people in the community, and demonstration of

knowledge and skill in the use of audiovisuals to educate

and inform the community.

Pre-test

Before the questionnaire was sent out to the national

and international Delphi expert panel, it was first pre-

tested for reliability. The pre-testing was carried out by

sending the questionnaire to a panel of ten public health

experts in the United States of America. Some of these

experts were people who indicated their willingness to

participate in the study, but could not meet the deadline

as stipulated. The rest of the pre-test team were

practicing public health sanitarians actively engaged in

public health services in the State of Oregon (see

Appendix Cl for a complete list of pre-test participants

and their various organizations).
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The pre-test panel was sent a letter requesting their

willingness to participate within the deadline given to

them. Questionnaires were forwarded to each of the ten

pre-test panel for their reaction. An accompanying letter

requested the pre-test panel members to determine if both

the instructions and competency statements were clear and

appropriate to a Third World climate. They were also

requested to complete the questionnaire using a rating

scale with weighted values of strongly agree (SA) = 6, to

strongly disagree (SD) = 1. In addition, they were

requested to change, add, delete or modify a particular

statement for the sake of clarity and improvement in the

meaning of each competency statement.

Courtney (1982) noted that reliability testing in a

study of this nature is necessary because it deals with

consistency, stability, and dependability. He explains

that readers of research reports usually look for evidence

that the experimenter has ascertained the consistency of a

data gathering device and, if necessary, has revised it to

improve reliability.

As a result of the pre-test, a few changes were made

with regard to clarity and content. New competencies were

generated by the pre-test panel while some old ones were

eliminated because of either duplication or inappropri-

ateness to rural health sanitation. The original eighty-

eight competency statements were reduced to eighty-five.
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Distribution of Questionnaire #1

Questionnaire #1 was sent to each Delphi panel member

in USA, Canada, and various countries of the Third World

(see Appendices A7, C2, & C3). Each questionnaire was

accompanied by an explanatory letter with a set of

instructions. A rating scale with weighted values was

supplied as follows:

1. Strongly Disagree (SD) 1

2. Disagree (D) 2

3. Disagree with Reservation (DR) 3

4. Agree with Reservation (AR) 4

5. Agree (A) 5

6. Strongly Agree (SA) 6

The letter described the purpose of the study and

instructed panel members to state reasons for disagreeing

if at all possible, modify a competency statement, and

include any additional competency statement relevant to

Third World sanitation needs.

A self-addressed, stamped envelope was provided for

Delphi panel members from the USA and Canada. Only a self-

addressed envelope was provided for Delphi panel members

from developing countries because it was not possible to

obtain foreign stamps in the United States, where the

study was conducted. Panel members were assured that only

summary results would be used in subsequent questionnaire



93

and reports, and that their individual responses and

comments would remain confidential. American and Canadian

experts were given two weeks to complete and return their

questionnaires, while Third World experts were required to

complete and return their questionnaires within five

weeks.

Twenty-one days after sending out the questionnaire,

a dunning letter accompanied by an identical questionnaire

was sent to five of the American/Canadian panel members

who had not returned their questionnaires. Three of the

five panel members finally responded citing one reason or

another for the delay. Twenty-three panel members,

therefore, responded to Questionnaire #1. In turn, a

letter of reminder, accompanied by an identical

questionnaire, was also sent to the Third World members

who had not responded after thirty days. Five additional

questionnaires were returned, making the total from Third

World panel members fourteen.

Questionnaire #1 Analysis

The twenty-three questionnaires from the USA/Canadian

expert members and the fourteen questionnaires from the

Third World panel members were statistically analyzed.

Descriptive statistics, including the mean, standard

deviation, median and interquartile range (IQR) were

calculated for each item on the questionnaire and reasons

for disagreeing were also summarized for each item. The
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interquartile range (IQR) is the interval containing the

middle 50 percent of the responses and is used to

determine consensus (Dalkey, 1963; Judd, 1970). The

determination of the descriptive statistics mentioned

above was necessary in order to provide feedback to the

expert panel members during the second iteration.

Preparation and Distribution of Questionnaire #2

The compentency statements for Questionnaire #2 were

similar to the statements in the first questionnaire

except for the following: a) The wording of some of the

items was modified because the majority of the panel

members were of the opinion that the responsibilities and

competencies expected of the rural health sanitarian

appeared too sophisticated, economically unachievable

given Third World's dismal financial situation and,

therefore, inappropriate for rural health sanitation;

b) Three new competency statements were generated for

Category A and Category B, but Category C and D remained

the same. The six new items were placed in the

appropriate categories and panel members were informed of

these new additions.

The distribution of Questionnaire #2 was executed in

the same manner as the first questionnaire. The

questionnaire was accompanied by a cover letter, a summary

report of the first questionnaire for feedback purposes,

and an Expert Panelist Data Sheet. The Summary Report
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contained the mean, the interquartile range (IQR), reasons

for disagreeing and write-in comments from panelists for

each competency statement in the first questionnaire. The

cover letter requested the panelists to re-evaluate

Questionnaire #2, based on the summary result of

Questionnaire #1. The panelists Data Sheet required panel

members to put down their names and titles as they wanted

them to appear in the dissertation (see Appendix B4). In

addition, the cover letter requested the USA/Canadian

panelists to return the questionnaire within two weeks in

a stamped, self-addressed envelope.

Twenty-one panelists from USA/Canada returned their

questionnaire within the two-week deadline. Attempts to

contact two missing panelists were futile, since they were

engaged in a health project in Africa. Five panelists

from Third World countries returned their questionnaires

within the five-week deadline. A dunning letter

accompanied by a second complete set of materials

(Questionnaire #2, Summary Report of Questionnaire #1 and

Expert Panelist Data Sheet) was sent to the panelists who

had not responded. After nine months, a total of twelve

panel members had responded from the Third World and the

total (12) satisfied the requirements of the Delphi

process (Jones, 1973).
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Questionnaire #2 Analysis

Questionnaire #2 was statistically analyzed and

descriptive statistics, including the mean, median,

standard deviation and interquartile range were computed

on each item. The mean and standard deviation were also

computed on all the four categories. A t-test was

performed on identical items on both questionnaires to

compare the means of (a) Questionnaire #1 and

Questionnaire #2 from USA/Canadaian panelists and, (b)

Questionnaire #1 and Questionnaire #2 from Third World

panelists. A final t-test was performed on identical items

to compare the means of Questionnaire #2 from USA/Canadian

panelists with those of Third World panelists. The stated

null hypothesis was that there was no significant

differences between the means of USA/Canadian panelists'

questionnaires and that of the Third World panelists'

questionnaires. If the null hypothesis were rejected at

the 0.05 or 0.01 level of confidence between the means of

identical items on the questionnaires of the two groups,

this would show a significant change of opinion on a

particular item.

An analysis of covariance (ANCOVA) was used to test

the hypothesis that there was no significant interaction

effect occuring between the respondents and questionnaire

items based on the feedback they received. Ary et al.

(1979) describes the Analysis of Covariance as a
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statistical technique that partially controls extraneous

variables that confound the relationship between the

independent variable and the dependent variable. Courtney

(1982) recommends the use of Analysis of Covariance for

studies or research where "there is any reason to think

that great variation exists among the subjects used in the

research." Furthermore, he stated that covariance

analysis utilized regression in its computational

procedure. The regression influence of the technique

removes those effects which have not been controlled

through matching. Even though the expert panel members

from USA/Canada and the Third World were selected after a

thorough search (literature, Health Organizations,

personal interviews), the mere fact that they were

selected from different parts of the world is enough

reason to think that great variation exists among them, at

least, from a socio-cultural standpoint.

In this study, the hypothesis was that there were no

significant differences in the means of the USA/Canadian

panelists and the means of Third World panelist as a

result of the interaction provided by the feedback from

panelists.
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IV. RESULTS AND ANALYSIS

The data presented in this chapter were obtained from

a panel of internationally recognized experts in the fields

of Environmental Health and Public Health. The expert

panelists reacted to a validated questionnaire, which was

analyzed by using the Delphi procedure. The experts

consisted of health professionals and health practitioners

from the United States of America, Canada, and various

countries of the Third World. The data were analyzed by

applying three statistical procedures.

The first procedure involved the use of the inter-

quartile range (IQR) to determine consensus. The IQR (the

interval containing the middle fifty percent of the

responses) was used in the Delphi technique to determine

consensus (Dalkey, 1963).

The second approach involved the use of a t-test to

determine if there was a significant difference between the

means of Questionnaire #1 and Questionnaire #2 and also if

there was a significant difference between the means of the

two groups (USA/Canada & Third World)).

The third and final approach was to use the analysis

of covariance to determine if significant differences

existed between the USA/Canadian panelists' means and the

Third World panelists' means as a result of the feedback
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interaction provided by panel members. The results will be

presented and discussed in this order:

1. The Delphi analysis of Questionnaire 4/1 and

Questionnaire ff2 for the USA/Canadian and Third

World panelists;

2. Comparisons of the results of the Delphi analysis

between Questionnaire #1 and Questionnaire #2 for

each group;

3. Comparison of the results of the Delphi analysis

between the two groups (USA/Canadian vs Third

World panelists); and

4. Final list of competency statements which reached

consensus for both groups and the acceptable mean

level chosen for this study. These results are

presented in the context of the four categories

chosen for this study, which are (A) Admini-

strative; (B) Technical; (C) Socio-cultural; and

(D) Human Relations.

Results and Analysis of Questionnaire ff1
(USA/Canada & Third World)

Two weeks after mailing Questionnaire ail to the

USA/Canadian panelists, twenty-three of the twenty-five

(92%) of the questionnaires were returned and analyzed

statistically. The two panelists who did not return their

questionnaires within the two-week deadline were each sent

a dunning letter urging them to complete and return the
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questionnaire as soon as possible (see Appendix A8). These

two panelists were not heard from at the time of mailing

Questionnaire #2.

Eight weeks after mailing Questionnaire #1 to the

seventeen Third World panelists, nine (52%) questionnaires

were returned. A dunning letter was sent to the eight

panelists who had not returned their questionnaires (see

Appendix A8). The letter informed the panelists that the

Delphi procedure requires the use of a definite number (10-

12) of expert reactions for the study to be statistically

valid (Jones, 1973). After eight weeks, an additional five

questionnaires were received, bringing the total number of

questionnaires from the Third World panelists to fourteen

(82%). The other three panelists never returned their

questionnaires.

Tables 1A and 13 present the means, the standard

deviation, median and interquartile range (IQR) for all

responses in each category in Questionnaire #1 for

USA/Canadian panelists (Table 1A) and Third World panelists

(Table 13). The IQR is a statistical standard which

indicates the position on the six-point scale where

consensus is reached. For this study, the competency

statements which had an IQR at least within the "Agree with

reservation to Strongly agree" range were regarded as

having reached consensus. The mean in this study was used

to set a standard for accepting or rejecting specific
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competency statements. A value of 5.00 or better was,

therefore, used to set the minimum standard of

acceptability for the means of each competency statement.

This standard places the level of acceptance at the "Agree"

(5) level.



TABLE IA

Summary Results of Questionnaire 11
Panel Experts from USA/Canada

CATEGORY STATEMENT
NUMBER

MEAN STANDARD
DEVIATION

MEDIAN INTERQUARTILE
RANGE (IQR)

A 1 4.957 .928 5.050 4-6 TAR-SA)
2 4.739 1.054 4.909 4-5 (AR -A)
3 5.174 .778 5.208 5-6 (A-SA)

A 4 5.217 .736 5.231 5-6 (A-SA)
D 5 4,478 .947 4.556 4-5 (AR-k)
M 6 4.739 .864 4.818 4-5 (AR-A)
I 7 5.043 .976 5.154 5-6 (A-SA)
N 8 4.304 .974 4.615 5-6 (A-SA)
I 9 4.565 .945 4.769 4-5 (AR-A)
S 10 5.304 .765 5.364 5-6 (A-SA)
T 11 5.261 .810 5.350 5-6 (A-SA)
R 12 5.261 .810 5.350 5-6 (A-SA)
A 13 4.818 .795 4.929 5 (A)
T 14 5.435 .788 5.615 5-6 (A-SA)
1 15 5.565 .728 5.733 5-6 (A-SA)
V 16 5.130 .694 5.133 5-6 (A-SA)
E 17 4.:183 .795 4.818 4-5 (AR-A)

B 1 5.174 .717 5.182 5-6 (A-sA)
2 4.864 .889 4.955 4-5 (AR-A)
3 5.130 .757 5.154 5-6 (A-SA)

T 4 4.793 .736 4.846 4-5 (AR-A)
E 5 5.130 .757 5.154 5-6 (A-SA)
C 6 4.826 .717 4.893 4-5 (AR-A)
R 7 4.696 .876 4.750 4-5 (AR-A)
N 8 5.391 .538 5.375 5-6 (A-SA)
I 9 5.217 .736 5.250 5-6 (A-SA)
C 10 5.087 .793 5.125 5-6 (A-SA)
A 11 5.319 .780 5.500 5-6 (A-SA)
L 12 5.043 1.107 5.182 5-6 (A-SA)

13 5.348 .647 5.364 5-6 (A-SA)
14 5.435 .590 5.455 5-6 (A-SA)
15 5.522 .511 5.542 5-6 (A-SA)
16 5.435 .507 5.385 5-6 (A-SA)
17 5.174 .717 5.182 5-6 (A-SA)
18 5.435 .662 5.542 5-6 (A-SA)
19 5.091 .750 5.115 5-6 (A-SA)
20 9.174 .834 5.250 5-6 (A-SA)
21 5.261 .619 5.231 5-6 (A-SA)
22 4.913 .733 4.909 4-5 (AR-A)
23 4.870 1.180 5.077 5-6 (A-SA)
24 5.087 .668 5.077 5-6 (A-SA)
25 5.318 .568 5.269 5-6 (A-SA)
26 5,043 .878 5.107 5-6 (A-SA)
27 5.087 .668 5.077 5-6 (A-SA)
28 5.391 .499 5.321 5-6 (A-SA)
29 5.343 .487 5.267 5-6 (A-SA)
30 4.955 .785 5.000 5-6 (A-SA)
31 5.273 .631 5.250 5-6 (A-SA)
32 5.304 .559 5.250 5-6 (A-SA)
33 4.739 1.137 4.857 4-6 (AR-SA)
34 5.130 .920 5.286 4-6 (AR-SA)
35 5.174 .576 5.133 5-6 (A-SA)
36 5.130 .920 5.286 4-6 (AR-SA)
37 5.174 .576 5.133 5-6 (A-SA)
38 4.783 .795 4.818 5-6 (A-SA)
39 4.955 .653 5.000 5 (A)
40 8.957 .638 5.000 5 (A)
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C 1 4.955 .486 4.971 5 (A)
2 5.364 .581 5.333 5-6 (A-SA)
3 5.273 .631 5.250 5-6 (A-SA)

S C 4 5.318 .780 5.500 5-6 (A-SA)
0 II 5 5.500 .673 5.654 5-6 (A-SA)
C - L 6 4.957 .976 5.050 4-6 (AR-SA)
I T 7 5.174 .717 5.182 5-6 (A-SA)
0 U 8 5.182 .795 5.250 5-6 (A-SA)

H 9 5.348 .573 5.308 5-6 (A-SA)
A 10 5.478 .790 5.679 5-6 (A-SA)
L 11 5.273 .767 5.318 5-6 (A-SA)

12 5.435 .728 5.542 5-6 (A-SA)
13 5.522 .511 5.542 5-6 (A-SA)
14 5.565 .507 5.615 5-6 (A-SA)
15 4.870 .920 5.000 5-6 (A-SA)
16 4.913 .793 5.000 5 (A)

D 1 5.500 .673 5.654 5-6 (A-SA)
2 5.435 .590 5.455 5-6 (A-SA)
3 5.478 .593 5.542 5-6 (A-SA)

R R 4 4.826 .834 4.850 4-5 (AR-A)
E 5 5.348 .573 5.308 5-6 (A-SA)

M L 6 4.773 .685 4.857 4-5 (AR-A)
A A 7 5.773 .429 5.853 6 (SA)
N T 8 4.957 .562 4.969 5 (A)

I 9 5.048 .740 5.077 5 (A)
0 10 5.714 .463 5.800 5-6 (A-SA)
N 11 4.783 .518 4.844 4-5 (AR-A)
S 12 5.130 .548 5.094 5 (A)

Key 6 = Strongly Agree (SA)
5 = Agree (A)
4 = Agree with Reservation (AR)
3 = Disagree with Reservation (DR)
2 = Disagree (D)
1 = ,9trongly Disagree (SD)
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USA/Canadian Panelists - Questionnaire V.

In Questionnaire #1, sixty (70%) of the competency

statements had mean values equal to or larger than the

acceptable mean value of 5.00. Eighty-five (100%) of the

statements reached consensus. This meant that all the

competency statements in Questionnaire #1 had an IQR score

within the "Agree with reservation to strongly agree"

region (see Table 1A). The result showed that the expert

panel members perceived the initial "seed list" of

competency statements and their categorical placement as

being appropriate for this study.

TABLE 2A

Categorical Summary of Results of
Questionnaire #1 from USA/Canadian Experts

Category Mean
Standard

Deviation Median
Interquartile
Range (IQR)

A 4.974 .541 5.000 4.8-5.4

B 5.073 .431 5.050 4.6-5.5

C 5.158 .532 5.203 4.9-5.6

D 5.094 .459 5.083 4.9-5.4
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Categorical Summaries

Table 2A shows a composite analysis of the collective

means of all statements according to categories. Based on

the data, Category C (Socio-cultural) had the highest level

of agreement with a mean of 5.158, while Category A

(Administrative) had the lowest level of agreement with a

mean of 4.974. While the rural public health sanitarian is

expected to have basic administrative skills, the expert

panel members strongly recommended that administrative

tasks and responsibilities should be carried out by

supervisors. Competency statements (Al, A2, A5, A6, A8,

A9, A13, and A17) (see Table 1A) were rejected because the

respondents felt that these administrative competency

statements were inappropriate roles for the rural public

health sanitarian.

The high level of agreement expressed by respondents

in Category C (Socio-cultural) appears to be in keeping

with the present efforts by national and international

health agencies. These efforts are directed at recognizing

that achievement of the decade goal of clean water and

adequate sanitation for all, revolve around addressing many

complex socio-cultural factors which have, in the past,

hampered progress in water and sanitation projects. In

addition to the World Health Organization, many social

scientists (Holmberg, 1952; Oberg and Rios, 1955; Pacey,

1978) have stressed the importance of social and cultural
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factors in planning and executing water and sanitation

projects.

Competency statements (C1, C15) were rated below the

acceptable mean level of 5.00 by the panelists. According

to the write-in comments, the two competencies appeared

difficult to measure. In addition, some of the panelists

commented that the statements (C1, C15) covered a wide

range of behavioral factors which are not only beyond the

scope of a rural public health sanitarian, but may also be

too sophisticated or too disruptive to be worthwhile.

Category B (Technical) dealt with technical compet-

encies related to skills needed to perform fieldwork. This

category had a collective mean of 5.073. Eleven competency

statements (B2, B4, B6, B7, B22, B23, B30, B33, B38, B39,

and B40) (see Table 1A) did not attain the mean value of

5.00 chosen for this study. The most often cited comment

from the panelists regarding the competencies was that the

skills needed to effectively carry out these functions were

beyond the level of training and knowledge of the RPHS. For

example, statement (B33) dealt with organizing programs for

control of vectors such as mosquitoes, Tse-Tse flies and

fleas. The panelists remarked that "organizing" and

"promoting" should be carried out at a higher hierarchy and

the RPHS should only be part of the implementation team.

Category D (Human Relations) dealt specifically with

behavioral competencies related to understanding human
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needs. Sixty-seven percent (67%) of the competency

statements achieved mean values equal to or larger than

5.00 chosen for this study. Competency statements (D4, D6,

D8, and D11) did not attain the desired mean levels.

Statement (D4) "prepare and distribute bulletins and

pamphlets on proper personal hygiene and sanitation"

attracted many comments. According to the write-in

comments, preparation and distribution of pamphlets may

appear to be a seemingly simple job on the surface, but, in

practice, requires considerable thought and involvement of

a central agency working closely with the health ministry.

Golladay (1983) recommends the use of effective health

education materials which give due consideration to the

lifestyle of the people. The World Health Organization

(WHO)(1983) has observed that an entire community could be

alienated by a pamphlet that is not culturally-oriented.

Competency statement (D6) concerned knowledge of group

dynamics in the decision-making process. The panelists felt

that it was a very complex role for the RPHS. Statement

(D8) "Demonstrate knowledge and skill in the use of

audiovisuals, radios, pamphlets, posters...to educate and

inform the public" (see Appendix A9) was rejected by

panelists even though it had an IQR within the "agree"

range. In rejecting the competency statement, some of the

panelists questioned the availability of the above

mentioned equipment/tools in the rural areas of developing
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countries. Competency statement (011) concerned ability to

perform a community survey using interviews, question-

naires, and public opinion polls. The mean value of 4.71

was below the acceptable mean level of 5.00. Some of the

panelists opined that a community survey requires a careful

approach and suggested that it would be appropriate to seek

and obtain approval from community leaders before surveys

are carried out. Holmberg (1952) pointed out that "every

community contains informal leaders who are often more

influential than the people actually holding office"

(p.23). The review of literature in Chapter II supports

Holmberg's observation. The dominant opinion, however, was

that the rural public health sanitarian needs assistance

and direction since surveys must be carried out with

extreme caution.
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Summary Results of Questionnaire 01
Panelists from Third World Countries

CATEGORY STATEMENT
NUMBER

MEAN STANDARD
DEVIATION

MEDIAN INTERQUARTILE
RANGE (IQR)

1 5.231 .439 5.150 5 -TE)
2 5.615 .506 5.688 5-6 (A-SA)
3 5.308 .751 5.400 5-6 (A-SA)

A 4 5.538 .660 5.688 5-6 (A-SA)
D 5 5.077 .641 5.063 5-6 (A-SA)
N 6 5.077 1.115 5.250 5-6 (A-SA)
I 7 5.077 1.038 5.188 5-6 (A-SA)
N 8 4.154 1.405 4.375 4-5 (AR-A)
I 9 5.000 .913 5.083 5-6 (A-SA)
S 10 5.538 .519 5.571 5-6 (A-SA)
7 11 5.385 .650 5.417 5-6 (A-SA)
R 12 5.769 .439 5.850 6 (SA)
A 13 5.000 .707 5.000 5 (A)
T 14 5.692 .480 5.777 5-6 (A-SA)
I 15 5.615 .506 5.688 5-6 (A-SA)
V 1G 5.308 .630 5.286 5-6 (A-SA)
E 17 4.923 .862 4.875 4-6 (AR-SA)

B 1 5.385 .506 5.313 5-6 (A-SA)
2 5.231 .725 5.250 5-6 (A-SA)
3 5.385 .506 5.313 5-6 (A-SA)

T 4 5.250 .622 5.214 5-6 (A-SA)
E 5 5.385 .650 5.417 5-6 (A-SA)
C 6 5.231 .725 5.250 5-6 (A-SA)
H 7 5.077 1.188 5.375 5-6 (A-SA)
N 8 5.500 .674 5.643 5-6 (A-SA)
I 9 5.231 .599 5.188 5-6 (A-SA)
C 10 5.231 .832 5.375 5-6 (A-SA)
A 11 5.538 .519 5.571 5-6 (A-SA)
L 12 5.308 .480 5.222 5-6 (A-SA)

13 5.167 .835 5.214 5-6 (A-SA)
14 5.615 .506 5.688 5-6 (A-SA)
15 5.538 .519 5.571 5-6 (A-SA)
16 5.615 .506 5.688 5-6 (A-SA)
17 5.231 .725 5.250 5-6 (A-SA)
18 5.308 .630 5.286 5-6 (A-SA)
19 4.846 .555 5.889 5 (A)
20 5.077 1.188 5.375 5-6 (A-SA)
21 5.308 .630 5.286 5-6 (A-SA)
22 4.923 1.115 5.083 5-6 (A-SA)
23 4.923 .494 4.950 5 (A-SA)
24 5.462 .519 5.429 5 (A-SA)
25 5.538 .660 5.688 5-6 (A-SA)
26 5.308 .630 5.286 5-6 (A-SA)
27 5.077 .760 5.083 5-6 (A-SA)
28 5.462 .660 5.571 5-6 (A-SA)
29 5.615 .506 5.688 5-6 (A-SA)
30 5.231 .599 5.188 5-6 (A-SA)
31 5.462 .519 5.429 5-6 (A-SA)
32 5.308 .630 5.286 5-6 (A-SA)
33 5.154 1.144 5.400 5-6 (A-SA)
34 5.231 .832 5.286 5-6 (A-SA)
35 5.154 .555 5.111 5 (A)
36 4.923 1.188 5.143 5-6 (A-SA)
37 5.000 .577 5.000 5 (A)
38 5.000 1.080 5.143 5-6 (A-SA)
39 5.462 .776 5.688 5-6 (A-SA)
4. 5.231 .725 5.250 5-6 (A-SA)
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C 1 4.923 1.188 5.125 4-6 (AR-SA)
2 5.615 .506 5.688 5-6 (A-SA)
3 5.615 .506 5.688 5-6 (A-SA)

S C 4 5.796 .439 5.850 6 (A)
0 0 5 5.462 .660 5.571 5-6 (A-SA)
C L 6 5.538 .519 5.571 5-6 (A-SA)
I T 7 5.385 .650 5.417 5-6 (A-SA)
0 U 8 5.077 .862 5.162 4-6 (AR-SA)

L 9 5.692 .480 5.778 5-6 (A-SA)
T 10 5.462 .660 5.571 5-6 (A-SA)
U 11 5.385 .650 5.417 5-6 (A-SA)
R 12 5.462 .776 5.668 5-6 (A-SA)
A 13 5.615 .506 5.688 5-6 (A-SA)
L 14 5.692 .480 5.778 5-6 (A-SA)

15 5.538 .877 5.778 5-6 (A-SA)
16 5.385 .650 5.417 5-6 (A-SA)

D 1 5.538 .519 5.571 5-6 (A-SA)
2 5.692 .480 5.778 5-6 (A-SA)
3 5.462 .519 5.429 5-6 (A-SA)

B II 4 5.077 .862 5.125 5-6 (A-SA)
0 E 5 5.538 .519 5.571 5-6 (A-SA)
M L 6 5.077 .954 5.200 5-6 (A-SA)
A A 7 5.692 .480 5.778 5-6 (A-SA)
N T 8 5.231 .725 5.250 5-6 (A-SA)

I 9 5.385 .650 5.417 5-6 (A-SA)
0 10 5.692 .480 5.778 5-6 (A-SA)
N 11 5.154 .899 5.250 5-6 (A-SA)
S 12 5.615 .506 5.688 5-6 (A-SA)

Key 6 = Strongly Agree (SA)
5 = Agree (A)
4 = Agree with Reservation (AR)
3 = Disagree with Reservation (DR)
2 = Disagree (D)
1 = Strongly Disagree (SD)
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Third World Panelist - Questionnaire #1.

In Questionnaire #1, seventy-eight (91%) of the

competency statements had mean values equal to or larger

than the acceptable mean value of 5.00 chosen for the

study. Eighty-five (100%) of the statements had an

interquartile range within the "Agree with reservation to

strongly agree" region. Only four of the statements (5%)

had an IQR within the "Agree with reservation to strongly

agree" region. The remaining eighty-one statements (95%)

had an IQR within the "Agree to strongly agree" region (see

Table 18) indicating a high level of agreement among the

Third World expert panel members.

TABLE 2B

Categorical Summary of Results of
Questionnaire #1 from Third World Experts

Category Mean
Standard

Deviation Median
Interquartile
Range (IQR)

A 5.253 .393 5.132 5.0-5.5

B 5.242 .448 5.250 5.0-5.5

C 5.476 .443 5.453 5.1-5.9

D 5.429 .465 5.500 5.0-5.8

Categorical Summaries

Table 2B is used to present statistics computed on

each category. Category C (Socio-cultural) had the highest

level of general agreement with a collective mean of 5.476.

All the competency statements except statement (C1) had



112

means equal to or larger than 5.00. Statement (C1)

concerned an understanding of human needs as they relate to

physical, mental and social health. In the opinion of the

panelists (see Appendix A10), statement (C1) can be a very

involved area for a rural public health sanitarian. The

degree of agreement in this category reflects the

importance of recognizing the role socio-cultural factors

play in water and sanitation programs in the Third World.

Kocher (1978) explains that "sanitation and hygiene are,

more than anything, parts of a way of life in the Third

World, and the effectiveness of any sanitation program

requires the incorporation of epidemiologically useful

components of the local culture into such programs" (p.

182).

Category B (Technical) had the lowest level of

agreement with a collective mean of 5.242. Competency

statements (B19, B22, B23 and B36) (see Table 3B) did not

achieve the mean levels acceptable for this study.

However, what is noteworthy is that these four statements

had TOR totally within the "Agree to strongly agree" range.

Statements (B19, B22, B23, and B36) concerned the ability

to perform percolation tests, prepare reports, inspect

ponds, and operate and maintain spraying equipment. These

statements were rejected by the panelists on the grounds

that other experts should be involved in carrying out these

technical functions. Based on the write-in comments from
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the panelists, the RPHS should only assist in these

activities.

Category A (Administrative) had a collective mean of

5.253 and only two statements (11%) did not reach the mean

level chosen for this study. Statement (A8), "Review and

evaluate documents and planning specifications for

completeness and accuracy", was given a low rating because

the panelists strongly felt that review and evaluation of

documents are key functions which should be performed by

superiors (see Appendix A10). Competency statement (A17),

"Demonstrate ability to prioritize problems", was rejected

because some of the respondents believed that priority

setting should be done in consultation with a supervisor.

Other comments from the panelists stressed that priority

setting would gain more support if it were done with the

community leaders.

In Category D (human Relations), all the statements

not only achieved consensus but also had mean values within

the "Agree to strongly agree" range. The cumulative mean of

5.1129 showed the extent of agreement among the panelists.

Also, the IQR spread from 5.0-5.8 reinforces the

observations made by expatriate workers in developing

countries that understanding the people through careful

approach is an important consideration in water and

sanitation programs (Swenson, 1985).
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In general, the Third World panelists rated competency

statements slightly higher than the First World panelists

for all categories (see Tables 1A, 1B, 2A, and 2B).

Results and Analysis of
Questionnaire #2

USA/Canada and Third World

Three weeks after the second questionnaires were

mailed to twenty-three panel members from USA/Canada,

twenty-one (91%) returned their questionnaires. An attempt

to contact the two panelists who had not returned their

questionnaires was unsuccessful, since they were both

involved in a health project in Africa. Eight weeks after

mailing the second questionnaire to the fourteen Third

World experts, seven (50%) returned their questionnaires.

A dunning letter was sent to the panelists who had not

returned their questionnaires requesting them to do so.

After waiting for an additional four weeks, no

questionnaires were returned. A second dunning letter was

sent to the panelists who had not returned their

questionnaires. The second dunning letter was necessary

because the Delphi technique requires at least ten or

twelve panelists for the study to be valid and reliable

(Jones, 1973). Five weeks after sending out the second

dunning letter, an additional five questionnaires were

returned, bringing the total number of questionnaires from

the Third World panelists to twelve (86%).
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Tables 3A and 3B present the mean, standard deviation,

median and interquartile range (IQR) for all responses in

each category in Questionnaire #2 for the USA/Canadian

panelists (Table 3A) and Third World panelists (Table 3B).

USA/Canadian Panelists - Questionnaire #1.

One hundred percent (100%) of the statements in

Questionnaire #2 reached consensus. Fifty-eight (64%)

competency statements had mean values equal to or larger

than the acceptable mean value of 5.00, chosen for this

study (see Table 3A).
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TABLE 3A

Summary Results of
Panelists from

Questionnaire 12
USA/Canada

CATEGORY STATEMENT
NUMBER

MEAN STANDARD
DEVIATION

MEDIAN INTERQUARTILE
RANGE (TOR)

A 1 4.476 .981 4.769 4-5 (AR -A)-
2 4.714 .717 4.792 4-5 (AR-A)
3 5.143 .727 5.154 5-6 (A-SA)

A 4 5.333 .730 5.438 5-6 (A-SA)
D 5 4.238 .768 4.182 4-5 (AR-A)
M 6 4.714 .956 4.850 4-5 (AR-A)
I 7 5.286 .463 5.200 5-6 (A-SA)
N 8 4.238 .831 4.333 4-5 (AR-A)
I 9 4.714 .561 4.769 4-5 (AR-A)
S 10 5.429 .676 5.545 5-6 (A-SA)
T 11 5.286 .561 5.231 5-6 (A-SA)
R 12 5.286 .644 5.273 5-6 (A-SA)
A 13 4.714 .717 4.792 4-5 (AR-A)
T 14 5.762 .539 5.882 6 (SA)
I 15 5.667 .483 5.750 5-6 (A-SA)
V 16 5.048 .590 5.036 5 (A)
E 17 4.619 .805 4.769 4-5 (AR-A)

18 4.524 .814 4.750 4-5 (AR-A)
19 4.524 .750 4.636 4-5 (AR-A)
20 4.714 .902 4.675 4-5 (AR-A)

B 1 4.857 .793 4.909 4-5 (AR-A)
2 4.476 1.436 4.813 4-5 (AR-A)
3 4.810 .750 4.778 4-5 (AR-A)

T 4 5.143 .727 5.150 5-6 (A-SA)
E 5 5.286 .463 5.200 5-6 (A-SA)
C 6 4.857 .655 4.875 4-5 (AR-A)
B 7 4.714 .956 4.714 4-5 (AR-A)
N 8 5.429 .598 5.450 5-6 (A-SA)
I 9 5.238 .625 5.208 5-6 (A-SA)
C 10 4.810 .814 4.923 5 (A)
A 11 5.286 .784 5.350 5-6 (A-SA)
L 12 5.190 .981 5.333 5-6 (A-SA)

13 5.429 .598 5.450 5-6 (A-SA)
14 5.238 .539 5.179 5-6 (A-SA)
15 5.857 .359 5.917 6 (SA)
16 5.619 .498 5.692 5-6 (A-SA)
17 5.333 .483 5.250 5-6 (A-SA)
18 5.238 .625 5.208 5-6 (A-SA)
19 5.238 .700 5.250 5-6 (A-SA)
20 4.857 .793 4.909 5 (A)
21 5.095 .768 5.125 5-6 (A-SA)
22 4.905 .831 5.000 5-6 (A-SA)
23 5.000 .775 5.042 5 (A)
24 5.190 .512 5.133 5 (A)
25 5.476 .512 5.455 5-6 (A-SA)
26 5.381 .498 5.308 5-6 (A-SA)
27 5.333 .658 5.350 5-6 (A-SA)
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28 5.333 .658 5.350 5-6 (A-SA)
29 5.476 .512 5.455 5-6 (A-SA)
30 5.190 .680 5.182 5-6 (A-SA)
31 5.048 .805 5.063 5-6 (A-SA)
32 5.286 .644 5.273 5-6 (A-SA)
33 5.095 .768 5.125 5-6 (A-SA)
34 5.048 .669 5.042 5 (A)
35 5.238 .625 5.208 5-6 (A -SA)
36 4.905 1.091 5.042 5-6 (A-SA)
37 5.238 .539 5.179 5-6 (A-SA)
38 4.905 .768 4.958 5 (A)
39 4.857 .478 4.906 5 (A)
4o 4.952 .669 4.958 5 (A)
41 4.952 .218 4.975 5 (A)
42 4.952 .498 4.969 5 (A)
43 4.952 .488 4.964 5 (A)

C 1 .4.714 .561 4.844 6 (SA)
2 5.476 .512 5.455 5-6 (A -SA)
3 5.143 .573 5.107 5 (A)

S C 4 5.619 .590 5.750 5-6 (A-SA)
0 U 5 5.429 .507 5.375 5-6 (A-SA)
c - L 6 5.095 .768 5.111 5-6 (A-SA)
I i 7 4.619 .740 4.650 4-5 (AR-A)
0 U 8 5.238 .700 5.250 5-6 (A-SA)

R 9 5.333 .483 5.250 5-6 (A-SA)
A 10 5.286 .463 5.200 5-6 (A-SA)
L 11 5.381 .498 5.308 5-6 (A-SA)

12 5.238 .700 5.250 5-6 (A-SA)
13 5.333 .577 5.292 5-6 (A-SA)
14 5.381 .590 5.364 5-6 (A-sA)
15 5.095 .625 5.094 5 (A)
16 4.875 .655 4.933 5 (A)

D 1 5.667 .483 5.750 5-6 (A-SA)
2 5.810 .402 5.882 6 (SA)
3 5.524 .512 5.545 5-6 (A-SA)

H R 4 4.714 .784 4.750 4-5 (AR-A)
U E 5 5.143 .478 5.094 5 (A)
H L 6 4.714 .717 4.792 4-5 (AR-A)
A A 7 5.667 .483 5.750 5-6 (A-SA)
N T 8 4.905 .831 4.950 4-5 (AR-A)

I 9 4.952 .384 4.972 5 (A)
0 10 5.714 .463 5.800 5-6 (A-SA)
N 11 4.762 .625 4.867 5 (A)
S 12 5.238 .625 5.208 5-6 (A -SA)

Key 6 = Strongly Agree (SA)
5 = Agree
4 = Agree with Reservation (AR)
3 = Disagree with Reservation (DR)
2 = Disagree (D)
1 = Strongly Disagree (SD)
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Categorical Summaries

Table 4A shows a composite mean value for all

categories in Questionnaire #2. Category A (Administrative)

had a cumulative mean value of 4.980, and remained, as in

the first questionnaire, the category with the lowest level

of agreement. The cumulative mean value of 4.980 did not

reach the "agree" level on the response scale. Eleven

competency statements failed to reach the mean level of

5.00. Category B (Technical) had a collective mean of

5.146, which is slightly higher than the collective mean of

5.073 in the first questionnaire. The decline of the

standard deviation from 0.431 in the first questionnaire to

0.335 in the second questionnaire (see Table 3A) is

indicative of a more homogeneous response pattern.

Category C (Socio-cultural) had a collective mean of

5.202. This mean was higher than the collective mean of

5.158, obtained in Questionnaire #1. The slight increase,

however, did appear to be negligible since both means were

within the "Agree to Strongly Agree" region. The IQR spread

of 5.0-5.5 as against 4.9-5.6 in the first questionnaire,

gave a better picture of the response dispersion. Three

competency statements (18%) in Category C (Socio-cultural)

did not attain the desired mean value. The consistency

maintained by the panelists in this category is indicative

of the on-going awareness of the importance of socioL
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cultural

developing

factors in water and

countries.

TABLE HA

Composite Summary of
Questionnaire 12 -

sanitation

Results of
USA/Canada

programs for

Interquartile
Category Mean Std. Deviation Median Range (IQR)

A 4.980 .305 5.015 4.8-5.2

B 5.146 .335 5.128 4.9-5.2

C 5.202 .257 5.134 5.0-5.5

D 5.234 .307 5.222 5.1-5.4

Category D (Human Relations) had the highest cumu-

lative mean value of 5.234, among the four categories.

However, five of the competency statements did not attain

the acceptable mean level of 5.00.

Category A - Administrative

Many of the administrative competencies deemed

necessary for effective performance as a rural public

health sanitarian in developing countries were rejected.

The panelists repeatedly stated that the administrative

responsibilities fall within the domains of more

experienced sanitarians or other public health workers who

have the training and supervisory skills to perform these

functions. Eleven (55%) of the competency statements in

this category failed to reach the mean level of 5.00. These
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statements include (Al, A2, A5, A6, A8, A9, A13, A17, A18,

A19 and A20) (see Table 3A). Several of these competencies

were also rejected in Questionnaire #1. They include (Al,

A2, A5, A6, A8, A9 and A13). The eleven statements

concerned administrative competencies--planning, organ-

izing, directing, and motivating. The panelists felt that

the RPHS should assist in the implementation of programs,

rather than assume direct responsibility for the setting of

priorities.

Competency statements (A1) and (A2) dealt with

proficiency in understanding the organizational structure

of a country's environmental health unit, its goals and

objectives. Even though the panelists acknowledged the

importance of understanding the structure and goals of the

organization where an individual works, they pointed out

that the RPHS should have limited links with national

objectives. Other comments from the panelists noted that

statements (A1) and (A2) should be of low priority to the

rural sanitarian. The mean scores of 4.47 (Al) and 4.71

(A2) reflected the panelists belief that only basic

knowledge is required by the RPHS for these two competency

statements. Competencies (A5) and (A6) concerned skills

needed to define, quantify, and rank environmental health

problems utilizing nationally developed protocol. The mean

values of 4.23 for (A5) and 4.71 for (A6) were strong

reflections of the panelists' feelings about the status of
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the RPHS with regard to assuming direct responsibility for

certain activities. Some of the panelists were of the

opinion that nationally developed protocol, if they exist,

will discourage independent creativity in attacking

problems. In addition to playing a subordinate role, some

of the panelists suggested that quantifying and ranking

environmental health problems should be executed in

collaboration with the community.

Competency statement (A8) concerned skills necessary

to review and evaluate documents and planning

specifications for completeness and accuracy. The mean

value of 4.23 attained by (A8) was the lowest mean value of

all the competency statements in the four categories. The

panelists rejected statement (A8) because they believed

that it was too elaborate for the RPHS. One of the panel

members conveyed his feelings by asking, "Can it not be

assumed that program has been evaluated and decision made

by supervisors to implement plan?" Competency statement

(A9) dealt with the ability to conduct liaison activities

and facilitation of communication with other agencies. In

rejecting the competency statement, the panelists opined

that the extent to which the RPHS can effectively carry out

complex liaison activities is questionable because of his

limited training and education.

Three new competency statements (A18, A19, and A20)

generated by panelists in the first questionnaire were also
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rated below the acceptable mean level of 5.00. The

rejection of these three statements, (A18) "Demonstrate

knowledge in the estimation of manpower;" (A19)

"Demonstrate an elementary knowledge of financial

procedures used by the organization;" and (A20)

"Demonstrate knowledge of procedures for ordering

supplies;" was based on the same critical reasoning that

the above competencies represent supervisory activities and

functions. The panelists, however, did recommend that the

EFTS should assist in these activities, where appropriate.

Category B Technical

Fourteen (32%) competency statements (B1, B2, B3, B6,

B7, B10, B20, B22, B38, B39, B40, B41, B42, and B43) (see

Table 3A) did not achieve the desired mean value of 5.00.

It is interesting to observe that four statements (B1, B3,

B10, and B20) attained mean values equal to or larger than

5.00, the cutoff chosen for this study, in Questionnaire

#1, but achieved mean values below 5.00 in Questionnaire

#2. On the other hand, five statements (B4, B23, B30,

B33, and B36) which were rejected in Questionnaire #1 were

accepted in Questionnaire #2, because they attained mean

values equal to or larger than 5.00.

The competency statements in Category B (Technical)

concerned skills, attributes and knowledges necessary to

solve problems related to communicable diseases, water

supplies, excreta disposal, waste disposal, insect vector
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diseases, rodent control, food sanitation, and enforcement

of ordinances in the rural areas. Competency statement (B1)

"conduct environmental health field investigations, surveys

and inspections by utilizing nationally and internationally

developed methodology" which attained a mean value of 5.17

in Questionnaire #1, was rejected in Questionnaire #2

because the mean value of 4.85 was below the acceptable

mean level of 5.00. The expert panel members disagreed with

statement (B1) for various reasons. Some of the panelists

argued that a nationally developed methodology may not

exist in some countries. Even where the methodology exists,

the assumptions are too widely made that nationally

developed methodologies are superior to local methods. The

prevailing opinion from the panelists, however, was that

the rural sanitarian should not be discouraged from being

creative and developing new techniques which not only

produce desired results, but also satisfy the intent and

goals set forth by the organization. A minority of the

panelists questioned the ability of the RPHS to perform all

the functions in statement (B1) given the mediocre training

and education of the RPhS.

Statement (B2) concerned knowledge of national and

local codes, regulations, and ordinances as they apply to

environmental health in each country. A mean value of 4.71

attained by this competency statement was below the

acceptable mean level of 5.00. One of the panelists
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suggested that the word "awareness" be substituted for the

word "knowledge" since there may be many departments,

organizations, agencies, etc. each with their own

bureaucracy. Three of the panelists felt that an

understanding of generally accepted practices in the local

areas would be more appropriate and beneficial to the RPhS

and his/her ministry and should, therefore, receive more

priority than national codes.

Competency statement (B3) concerned knowledge in the

area of communicable and noncommunicable diseases, their

causative agents and control techniques. Statement (B3)

achieved a mean value of 5.23 in Questionnaire #1 but was

rejected in Questionnaire #2 by the panelists as

demonstrated by a mean score of 4.81. In the write-in

comments, the panelists suggested that the RPHS should be

more concerned with diseases related to water, sanitation

and hygiene. The reasons for rejecting this particular

competency were not clear-cut. The competency concerned

knowledge in diseases directly related to inadequate water

and poor excreta disposal. One is left to conjecture that

the panelists may have felt that knowledge of communicable

and non-communicable diseases appeared too elaborate for

the RPHS as pointed out by one of the panelists with the

question, "how can a simple RPHS know all this?". In

Questionnaire 01, seven panelists strongly agreed with the

competency statement as evidenced by a score of six on the
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response scale, while thirteen panelists only agreed (see

Appendix B5). However, in Questionnaire #2, only four

panelists indicated strong agreement with the statement,

nine agreed and eight panelists agreed with reservation

(see Appendix B5). According to the World Health Expert

Committee on Environmental Sanitation (1954), a rural

sanitarian should be able to deal with basic sanitary needs

of a community. These needs revolve around the elimination

of the gross causes of communicable diseases, which are

usually "an unsanitary water supply, contamination from

human excreta, and insect vectors of diseases," p. 9.

Competency statement (B6) concerned knowledge of

biological, physical and chemical factors involved in

disease causation. In rejecting this statement, the

panelists stated that the RPHS should not be expected to

know the diverse biological, chemical and physical factors

responsible for the etiology of diseases. They, however,

recommended that it was necessary for the RPHS to

demonstrate basic knowledge in these areas. Competency

statements (B7) and (B10) concerned knowledge of all major

kinds of micro-organisms such as viruses, bacteria,

pathogenic fungi, rickettsia, algae, protozoa, helminthic

parasites and all water-connected diseases that are of

importance in the sanitarian's country/region. Statement

(B7) was rejected in both Questionnaire #1 and

Questionnaire #2 but (B10) was only rejected in
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Questionnaire #2. A majority of the panelists felt that the

list of diseases was too inclusive and could be cumbersome

to the RPHS. They suggested that it is more important for

the RPHS to thoroughly understand principles of a safe

water supply, rather than become an expert in all micro-

organisms and water-related diseases. On the other hand, a

few of the panelists believed that it would be more

appropriate to use the services of physicians and other

professionals in problems related to micro-organisms and

water-borne diseases.

Competency statement (B20) concerned ability to

evaluate drinking water sources and their physical

conditions. Statement (B20) had a mean value of 5.14 in

Questionnaire #1, but was rejected by panelists in

Questionnaire #2, as shown by a mean score of 4.85. The

predominant opinion from the panelists was that,

fundamentally, the public health engineer should take full

responsibility for the evaluation of drinking water

sources. They recommended, however, that the RPHS should

possess moderate skills in this area.

Competency statement (B22) dealt with the ability to

prepare reports covering stream and ground water pollution.

A majority of the panelists deprecated the competency on

the grounds that it is a complex problem and demands a high

level of technical competence. They recommended that the

RPHS should only assist in compiling information but the
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responsibility of report preparation should rest squarely

with the engineers, the geologists and the hydrologists.

Competency statement (B38) concerned the understanding of

biological control of insects and rodents such as the use

of the fish Gambusia affinis to control mosquito larvae.

Some of the panel members disagreed with this competency

because they believed that mosquito control is a major

issue and requires an approach that has been proven to be

effective. The above recommendation appeared to be

supported by two panelists who pointed out that the

effectiveness of Gambusia affinis as a control measure

seemed to be over-rated at the present time. Two other

panelists suggested that since mosquito control is a

special field, an epidemiologist should be part of the

control team.

Competency statement (B39) concerned the ability to

direct the community in rat proofing, cockroach control,

dusting and other methods which have been proven effective.

A majority of the panelists felt that rat proofing,

cockroach control etc., are not priorities in developing

countries. The panelists laid particular emphasis on

assigning the RPhS to problems where his/her time could be

productively spent. Competency statement (B40) dealt with

the participation of the RPBS in rural research or surveys

in order to identify problems in the community. Although

the competency statement had a mean score of 4.96, the mean



128

value was not equal to or larger than 5.00, which was the

cut off chosen for this study. It was suggested by

panelists that other experts perform this function.

Minority comments recommended that the RPHS should only

assist in the survey.

Competency statements (B4, B23, B30 and B33), which

were rejected by the panelists in Questionnaire #1, as

demonstrated by mean values of 4.85 (B4), 4.90 (B23), 4.95

(B30) and 4.71 for (B33) were accepted in Questionnaire #2

because they all attained mean values equal to or larger

than 5.00. Competency statement (B4) "Demonstrate

knowledge of tropical diseases, their causative agents and

control techniques" was directed at rural sanitarians

working in the tropics. In Questionnaire #2, statement (B4)

achieved a mean value of 5.14 and was, therefore, retained.

However, some of the panelists maintained that the RPHS

should pay primary emphasis to those diseases which are

amenable to control through environmental manipulation.

Competency statement (B23) concerned the ability to inspect

ponds, streams, and rivers where people do laundry for

potential contaminants. This particular statement was

slightly modified in Questionnaire #2, based on suggestions

from the panelists. In Questionnaire #1, the competency

statement (B23) was "Inspect ponds, streams and rivers

where people do laundry" but it was modified in

Questionnaire #2 to read "Inspect ponds, streams and rivers



129

where people do laundry for potential contaminants e.g.

snails." The modification may have been responsible for the

change of opinion. It attained a mean value of 5.00, which

is in the "Agree" region of the response scale.

Competency (B30) dealt with the understanding of the

relationship between milk and health. In Questionnaire #1,

some of the panelists advised that the statement should be

modified in order to point out the relationship between

milk, health and disease. In Questionnaire #1, (830) read

"Demonstrate knowledge of characteristics and properties of

milk" but it was modified in Questionnaire #2 to read,

Demonstrate an understanding of the relationship between

milk, health and disease." In Questionnaire #2, the mean

was 5.20 and the competency statement was retained.

Competency statement (B36) "Be familiar with the operation

and maintenance of spray guns and other pest control

devices" attained a mean level of 5.10 in Questionnaire #2

in comparison to a mean value of 4.60 in Questionnaire #1.

The panelists suggested a modification in the wording of

the statement by adding the phrase "Be familiar with".

Obviously, the addition of this phrase to competency

statement (B36) in Questionnaire #2 did cause a significant

change of opinion and also demonstrated the usefulness of

the Delphi technique as a research method.

Competency statement (B33), "Organize programs for

control of vectors such as mosquitoes, Tse-Tse flies and
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fleas" was rejected in the first questionnaire. However,

because of a mean value of 5.09 in Questionnaire 112, the

competency statement was retained. The acceptance of (B33)

in Questionnaire #2 was predicated on the panelists'

recommendation that the RPHS should only assist in

organizing but should be strongly involved with promotion.

The response range for statement (B33) in the first

questionnaire was widely distributed covering five levels

of the weighting scale (from 2-6). Also, only sixty percent

(60%) of all the responses were within the "Agree to

Strongly Agree" region. In the second questionnaire,

however, eighty-five percent (85%) of all the responses

were within the "Agree to Strongly Agree" region (see

Appendix B5). The change of opinion, as shown by the

panelists in statements (B4, B23, B30 and B36), is a strong

demonstration of the effectiveness of the Delphi technique

as a research tool.

The three new competency statements generated by the

panelists (841, B42, and B43) did not achieve the desired

mean level. The statement (B43) was "Demonstrate basic

technical skills in mixing concrete, threading steel and

plastic pipe, installing hand pumps, working with mortar,

and casting latrine slabs." Although this competency

statement reached consensus, the mean value of 4.57 was

below the acceptable mean level chosen for this study. The

majority of the respondents failed to state their reasons
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for disagreeing with this statement. Even though there is

no prior study or studies dealing with global rural public

health sanitarian competencies for developing countries,

(there are studies for individual countries) the competency

statement deals with rudimentary practical knowledge

necessary for effective performance as a RPHS. One of the

panelists who has had considerable experience in Third

World health-related projects, expressed, without

reservation, the importance of this competency statement

when he wrote the following in his questionnaire. "Now, we

are getting down to the "nitty-gritty" required of many

"working" rural public health sanitarians (Barfield

(1984))." The World Health Organization (WHO), 1952; Bombe,

1981; and Demissie, 1981, have all identified this

particular skill as essential for rural environmental

health workers.

Category C - Soeio-cultural

Three (18%) competency statements (C1, C7, and C16)

failed to achieve a mean level equal to or larger than

5.00. Statement (C16) had a mean value of 5.04 in the first

questionnaire, but the mean declined to 4.85 in the second

questionnaire. In statement (C1) "Demonstrate an under-

standing of human needs as they relate to physical, mental

and social health," the panelists argued that understanding

human needs is a complex phenomenon which requires a

broader knowledge base than that possessed by the RPHS.
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The prevailing wisdom, based on the write-in comments,

was that it is difficult to measure this particular skill

in an individual. The wording of the statement, as pointed

out by one of the panelists, appeared vague. The intent of

the statement was to point out the relationship between

socio-cultural factors, disease, and the environment in

which the RPHS will operate.

In (C7), "Explain to the community how to build and

use a simple sand filter to purify drinking water," a

majority of the panelists rejected the competency statement

on the contention that (a) the efficaciousness of the slow

sand filter has not been fully established; (b) additional

expertise is required to assist the RPHS; and (c) the

villagers cannot build slow sand filters without leadership

coming from experts who will design, organize, plan, and

finally set the slow sand filter in motion. In (C16)

"Demonstrate an understanding of the family as an

intervening variable that passes on a culture conducive

either to good or to poor living circumstances", the

panelists advised that it is better to deal with basic

socio-cultural competencies rather than exposing the RPHS

to complicated competencies that may not be relevant to

achieving the desired goal.

Category D - Human Relations

The cummulative mean value of 5.234 was highest among

the four categories. The three competency statements (D4,
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D6 and D11) were rejected in both questionnaires in

addition to (D9) which was accepted in Questionnaire #1

(see Table 2A). Their rejection was based on the same

reasoning that the PHIS should be concerned with

implementation and helping the supervisor. For instance, in

(D11) "Demonstrate ability to perform a community survey by

using the interview, questionnaire, or public opinion

polls," the panelists felt that the above responsibility

requires the services of other experts (epidemiologist/

sociologists) working in close collaboration with the

ministry of health. In many of the case studies related to

water and sanitation in the Third World, Elmendorf and

Buckles (1980) and Pineo et al. (1981), it was reported

that the rural health workers assisted in the case studies.

While the panelists' recommendations are fully acceptable,

it has to be acknowledged that there is a severe shortage

of trained personnel, especially in the rural areas of

developing countries. Based on write-in comments, (see

Appendix B5), it did appear that the statement could have

attained a mean level above 5.00 if the role of the APBS

was to assist, rather than be directly responsible.

Competency statement (D9) concerned skill in

motivating the community. Although the statement had a mean

value of 5.00 in the first questionnaire, it failed to

achieve a mean value equal to or larger than 5.00.
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Looking at the overall rating and write-in comments

from the USA/Canadian panelists, it did appear that they

were not so much concerned with the numerical ranking of

the statements. Rather, their principal concern appeared to

be with the implications of the identified competencies in

terms of funding availability to (a) support education and

training to obtain these skills and (b) implement the

skills in the rural setting. Obviously, this is a genuine

concern and the author shares their concern. There is a

critical need to integrate water and sanitation programs

into the overall national development scheme taking place

in the Third World countries today.
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TABLE 3B

Summary
Panelists

Results of Questionnaire 02
from Third World Countries

CATECOR1 STATEMENT
NUMBER

MEAN STANDARD
DEVIATION

MEDIAN INTERQUARTILE
RANGE (IQR)

Ii 1 5.167 .577 5.125 5 (A)
2 5.750 .452 5.833 5-6 (A-SA)
3 5.667 .651 5.833 5-6 (A-SA)

A 4 5.667 .492 5.750 5-6 (A-SA)D 5 5.083 .669 5.071 5 (A)N 6 5.333 .651 5.333 5-6 (A-SA)
I 7 5.500 .522 5.500 5-6 (A-SA)
N 8 4.667 1.073 4.833 4-5 (AR-A)I 9 5.333 .651 5.333 5-6 (A-SA)
S 10 5.583 .515 5.643 5-6 (A-SA)
T 11 5.583 .669 5.570 5-6 (A-SA)
R 12 5.667 .492 5.750 5-6 (A-SA)
A 13 5.167 .718 5.167 5-6 (A-SA)
T 14 5.833 .389 5.900 6 (SA)
I 15 5.750 .452 5.833 5-6 (A-SA)V 16 5.333 .651 5.333 5-6 (A-SA)
B 17 5.000 .853 5.000 5-6 (A-SA)

18 5.083 .900 5.167 5-6 (A-SA)
19 5.167 .835 5.214 5-6 (A-SA)
20 5.250 .452 5.167 5 (A)

B 1 5.417 .669 5.500 5-6 (A-SA)
2 5.417 .669 5.500 5-6 (A-SA)
3 5.417 .515 5.357 5-6 (A-SA)

T 4 5.500 .522 5.500 5-6 (A-SA)B 5 5.333 .492 5.250 5-6 (A-SA)
C 6 5.417 .669 5.500 5-6 (A-SA)
8 7 5.167 .718 5.167 5-6 (A-SA)
N 8 5.667 .492 5.750 5-6 (A-SA)
I 9 5.333 .651 5.333 5-6 (A-SA)
C 10 5.500 .522 5.500 5-6 (A-SA)
A 11 5.500 .522 5.500 5-6 (A-SA)
L 12 5.250 .452 5.167 5 (A)

13 5.417 .515 5.357 5-6 (A-SA)
14 5.750 .452 5.833 5-6 (A-SA)
15 5.833 .389 5.900 6 (51)
16 5.917 .289 5.955 6 (SA)
17 5.417 .669 5.500 5-6 (A-SA)
18 5.500 .674 5.643 5-6 (A-SA)
19 4.667 .492 4.750 4-5 (AR-A)
20 4.667 .888 4.667 4-5 (AR-A)
21 5.417 .669 5.500 5-6 (A-SA)
22 4,833 1.030 4.833 4-5 (AR-A)
23 5.167 5.125 5 (A)
24 5.250 .452 5.167 5 (A)
25 5.500 .522 5.500 5-6 (A-SA)
26 5.583 .515 5.643 5-6 (A-SA)
27 5.417 .669 5.500 5-6 (A-SA)
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TABLE 3B(CONT.)

28 5.500 .522 5.500 5-6 (A-SA)
29 5.667 .651 5.833 5-6 (A-SA)
30 5.583 .515 5.643 5-6 (A-SA)
31 5.667 .492 5.750 5-6 (A-SA)
32 5.500 .522 5.500 5-6 (A-SA)
33 5.417 ..900 5.643 5-6 (A-SA)
34 5.333 .651 5.333 5-6 (A-SA)
35 5.417 .515 5.357 5-6 (A-SA)
36 5.417 .669 5.500 5-6 (A-SA)
37 5.500 .522 5.500 5-6 (A-SA)
38 5.083 .515 5.056 5 (A)
39 5.667 .492 5.750 5-6 (A-SA)
40 5.417 ,515 5.357 5-6 (A-SA)
41 5.500 .674 5.643 5-6 (A-SA)
42 5.417 .669 5.500 5-6 (A-SA)
43 5.083 .793 5.125 5 (A)

C 1 5,083 .515 5.056 5 (A)
2 5.833 .389 5.900 5-6 (A-SA)
3 5.833 .389 5.900 5-6 (A-SA)

S C 4 5.500 1.168 5.833 5-6 (A-SA)
0 0 5 5.417 .515 5.357 5-6 (A-SA)
C - L 6 5.583 .515 5.643 5-6 (A-SA)
I T 7 5.417 .515 5.357 5-6 (A-SA)
0 11 8 5.417 .793 5.643 5-6 (A-SA)

R 9 5.917 .289 5.955 6 (SA)
A 10 5.750 .452 5.833 5-6 (A-SA)
L 11 5.667 .492 5.750 5-6 (A-SA)

12 5.750 .622 5.900 6 (SA)
13 5.667 .492 5.750 5-6 (A-SA)
14 5.833 .389 5.900 6 (SA)
15 5.667 .492 5.750 5-6 (A-SA)
16 5.500 .522 5.500 5-6 (A-SA)

D 1 5.333 1.155 5.643 5-6 (A-SA)
2 5.583 .669 5.750 5-6 (A-SA)
3 5.583 .515 5.643 5-6 (A-SA)

li R 4 4.917 .669 4.929 4-5 (AR-A)
0 E 5 5.667 .492 5.750 5-6 (A-SA)
M L 6 5.333 .778 5.500 5-6 (A-SA)
A A 7 5.667 .492 5.750 5-6 (A-SA)
N T 8 5.500 .522 5.500 5-6 (A-SA)

I 9 5.667 .492 5.750 5-6 (A-SA)
0 10 5.667 .651 5.833 5-6 (A-SA)
N 11 5.167 .718 5.167 5-6 (A-SA)
S 12 5.750 .452 5.833 5-6 (A-SA)

Key 6 = Strongly Agree (SA)
5 a Agree (A)
4 r Agree With Reservation (AR)
3 a Disagree with Reservation (DR)
2 = Disagree (D)
1 = Strongly Disagree (SD)
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Third World Panelists - Questionnaire #2.

Categorical Summaries

In general, there was a slight increase in the

cumulative mean values for each category in comparison to

the categorical mean values for Questionnaire #1. The

interquartile range (IQR) improved slightly, too. Category

A (Administrative) had a cumulative mean value of 5.417.

Ninety-five percent (95%) of all the competency statements

had an IQR totally within the "Agree to Strongly Agree"

range. Only one competency statement had a mean value

within the "Agree with Reservation to Agree (AR-A)" region.

Category B (Technical) had a cumulative mean value of

5.410. Although this mean value places the category within

the "Agree" range, it still remained the category with the

lowest level of agreement. Category C (Socio-cultural)

remained as in the first questionnaire, the category with

the highest cumulative mean value (5.615), with an IQR

spread of 5.1 to 5.9 (see Table 4b). This means,

therefore, that all the competency statements had mean

values in the "Agree to Strongly Agree" region. Category D

(human Relations) had the second highest cumulative mean

value (5.486). Only one competency statement in this

category failed to achieve the acceptable mean value of

5.00 chosen for this study.



TABLE 4B

Categorical Summary of Results of
Questionnaire #2 from Third World Experts

Standard Interquartile
Category Mean Deviation Median Range (IQR)

A 5.417 .266 5.353 5.2-5.6

B 5.410 .312 5.287 5.2-5.7

C 5.615 .301 5.656 5.4-5.8

D 5.486 .351 5.542 5.1-5.7

Category A - Administrative
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One of the competency statements (A8) in the

administrative category had a mean value of 4.66. Since

this was below the acceptable mean value of 5.00, the

competency statement was rejected. This particular

competency also failed to meet the mean standard chosen for

this study in Questionnaire #1. This competency statement,

(A8) dealt with review and evaluation of documents and

planning specifications for completeness and accuracy. In

rejecting this competency statement, the prevailing opinion

from the panel members was that documents should be

reviewed and evaluated at a higher organizational level.

Furthermore, the panelists recommended that if the rural

public health sanitarian (MS) is involved in the review,

the documents must be scrutinized by a senior sanitarian

before final approval is given.
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Three new competency statements (A18, A 19, and A20)

generated by panelists from Questionnaire #1, were included

in Questionnaire #2 for panelists' reactions. The three

statements dealt with an elementary understanding of

financial procedures, manpower estimation and ordering of

supplies needed to carry out local sanitation projects.

All the three statements had mean values equal to or larger

than the acceptable mean standard of 5.00 and were,

therefore, retained as part of the competency statements

for Category A.

Category B - Technical

Category B (Technical) had a cumulative mean value of

5.410. Although this mean was the lowest in comparison to

other categorical mean values, only three competency

statements (6%) (B19, B20, and B22) had mean values lower

than the acceptable standard of 5.00, chosen for this

study. Nineteen of the competency statements (44%) in this

category had mean values of 5.50 or more and the degree of

agreement was also evidenced by the spread of the IQR,

which had a range of 5.2-5.7.

Competency statement (B19) concerned ability to

perform percolation tests or soil absorption tests and site

evaluations for soil types. The statement was rejected by

panelists on the grounds that it was too elaborate and too

complex for the RPHS. The same statement was rejected in

Questionnaire #1 and reflects the panelists' belief that
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other experts should be used to perform highly technical

duties. Although competency statement (B20) had an

acceptable mean value of 5.08 in the first questionnaire,

it was rejected by the panelists in the second

questionnaire. Competency statement (B22) dealt with

preparing reports covering stream and ground water

pollution. The basis for the rejection of statements (B20)

and (B22) centered around the fact that expert panel

members felt that the training or general education of the

RIMS cannot satisfy the highly technical competence

required in these areas.

Category C - Socio-cultural

Category C (Socio-cultural) maintained, as in

Questionnaire #1, the category with the highest cumulative

mean value (5.615). All the sixteen (100%) statements had

mean levels larger than the 5.00 standard of acceptance.

Competency statement (C1) "Demonstrate an understanding of

human needs as they relate to physical, mental, and social

health" had a mean value of 4.91 in Questionnaire #1. In

Questionnaire #2, it attained a mean value of 5.08, thereby

placing the statement at the "Agree" level in the response

scale. Panelists did not state their reasons for changing

their minds regarding this particular statement. However,

it did appear that understanding human needs is closely

tied with understanding the socio-cultural and the socio-

economic basis of existence in the Third World countries.
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Twelve (75%) statements in this category had means

equal to or greater than 5.50. This reflects the importance

attached to socio-cultural factors and most importantly

points to the pervasive nature of environmental health

problems in rural areas of developing countries.

Category D - Human Relations

Category D (Human Relations) had the second highest

categorical mean value (5.486). Eight of the twelve (67%)

competency statements had mean values equal to 5.50 or

greater, indicating a high degree of agreement for this

category. One of the competency statements, (D4) which had

a mean value of 5.08 in Questionnaire #1, was rejected by

the panelists in Questionnaire #2, because of a mean score

of 4.91. The statement concerned the preparation and

distribution of pamphlets related to good sanitation

practices. According to the panelists, in order to ensure

that appropriate pamphlets are prepared and that

appropriate messages are contained in the pamphlets, other

experts should assume the responsibility of preparing the

pamphlets. The rural public health sanitarian, they

recommended, should only assist in the distribution.

In summary, Third World panel members rated competency

statements higher than did panel members from USA and

Canada. Such high ratings were more pronounced in the

Socio-cultural and the Human Relations categories. The

high level of agreement for these two categories by both
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the USA/Canadian panelists and the Third World panelists

were expected. The review of literature (pp 36-66)

highlighted the specific ways that omission of the

competencies in these two categories have retarded well-

intentioned health projects in the developing countries.

In Category D, all the statements not only achieved

consensus, but also had mean values within the "Agree to

Strongly agree" range. The cumulative mean of 5.429 showed

the extent of agreement among the panelists. Also, the IQR

spread, from 5.0-5.8, reinforces the observations made by

expatriate workers in developing countries that

understanding the people through careful approach is an

important consideration in water and sanitation programs.

Comparison of Competency Statement Means of
Questionnaire #1 and Questionnaire #2

from USA/Canadian Panelists

Table 5A is used to present the results of a t-test

performed on the means of Questionnaire #1 and Question-

naire #2 from USA/Canadian panelists. The purpose of the

test was to ascertain if there was a significant change of

opinion between the two questionnaires. The six competency

statements, (three in category A and three in category B)

which were generated by panelists in Questionnaire #1, were

excluded from the test because they were not included in

the original list of competency statements.
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In Category A (Administrative), while there were

differences in the mean values for competency statements in

this category, none of these differences were found to be

statistically significant (see Table 5A). In Category B

(Technical), significant differences (0.05 level) between

the means of Questionnaire #1 and Questionnaire #2 were

observed in (B1, B3, B15, and B36). In Category C (Socio-

cultural) a significant difference (0.05 level) was

observed between the means of Questionnaire #1 and

Questionnaire f2 in (C7) and in category D (Human

Relations) a significant difference (0.05 level) was also

observed in (D2). The null hypothesis was, therefore,

rejected for (B1, B3, B15, B36, C7 and D2).



TABLE 5A

Comparison of the Competency Statement Means
of Questionnaire fl and Questionnaire 12

(USA/Canada)

CATEGORY STATEMENT QUESTIONNAIRE QUESTIONNAIRE DEGREES OF CALCULATED
NUMBER f1 MEAN 12 MEAN FREEDOM t- VALUE_

A 1 4.95 4.47 20 1.75
2 4.76 4.71 20 .24

3 5.19 5.14 20 .24

A 4 5.19 5.33 20 -.62
D 5 4.47 4.23 20 1.16
H 6 4.76 4.71 20 .18

I 7 5.00 5.28 20 -.10
N 8 4.23 4.23 20 1.00
I 9 4.52 4.71 20 -.75
S 10 5.28 5.42 20 -.77
T 11 5.19 5.2B 20 -.70
II 12 5.28 5.28 20 0

A 13 4.90 4.70 20 1.00
T 14 5.47 5.76 20 -1.30
I 15 5.57 5.66 20 -.70

11 5.14 5.04 20 .81

E 17 4.80 4.61 20 1.07

B v. 1 5.23
2 4.95

lig 3 5.23
T 4 4.85
E 5 5.23

6 4.90
7 4.80

N 8 5.38
9 5.19

5.09
A 1 5.35
L 2 5.04

3 5.38
4 5.42

4* 5 5.52
6 5.42
7 5.23
8 5.47
9 5.10

20 5.14
21 5.28
22 4.90
23 4.90
24 5.04
25 5.30
26 5.00
27 5.09
28 5.38
29 5.33
30 4.95
31 5.25
32 5.28
33 4.71
34 5.14
35 5.23

** 36 4.6o
37 5.14
38 4.71
39 4.90
40 4.90

4.85 20
4.45 19
4.80 20
5.14 20
5.28 20
4.85 20
4.71 20
5.42 20
5.23 20
4.80 20
5.25 19

5.19 20
5.42 20
5.23 20
5.85 20
5.61 20
5.33 20
5.23 20
5.20 19
4.85 20
5.09 20
4.90 20
5.00 20
5.19 20
5.45 19

5.38 20
5.33 20
5.33 20
5.47 20
5.20 19
5.10 19
5.28 20
5.09 20
5.04 20
5.23 20
5.10 19

5.23 20
4.90 20
4.85 19
4.95 20

2.71
1.42
2.42
-1.83
-.29
.33
.62

-.33
-.37
1.67
.49

-.68
-.29
1.16

- 2.65

- 1.45

-.62
1.56
-.70
1.24
1.07

0

-.49
- 1.00
- 1.00
.029

- 1.75

.33
- 1.14

-1.31
.83
0

-1.71
.49
0

- 2.52

-.62
-1.16

.37
-.22
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1 4

C . 4.95 4.75 19 1.71
2 5.40 5.45 19 -.33
3 5.30 5.15 19 .83

S C 4 5.35 5.65 19 -2.04
0 U 5 5.55 5.40 19 1.14
C - L 6 5.04 5.09 20 -.25
I T 7 5.14 4,60 20 2.75
0 U 8 5.15 5.20 19 -.29

R 9 5.33 5.33 20 0

A 10 5.47 5.28 20 .89
L 11 5.30 5.40 19 -.62

12 5.42 5.23 20 1.07
13 5.52 5.33 20 1.16
14 5.57 5.38 20 1.45
15 4.95 5.09 20 -.68
16 5.04 4.85 20 1.45

D 1 5.50 5.70 19 -1.29
2 5.42 5.80 20 -2.61
3 5.47 5.52 20 -.33

R R 4 4.85 4.71 20 1.00
U 13 5 5.38 5.14 20 1.75
M L 6 4.70 4.70 19 0

A A 7 5.75 5.70 19 .37
N T 8 4.90 4.90 20 0

I 9 5.00 4.95 19 .44
0 10 5.68 5.78 18 -.81
N 11 4.71 4.76 20 -.37
3 12 5.09 5.23 20 -1.37

: Significant at the 0.01 level
: Significant at the 0.05 level

5
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The result implied that some characteristics of the

statements (such as choice of action verbs) other than the

meaning, may have been responsible for the change of

opinion. With reference to the write-in comments from

panelists, the prevailing opinion was that the RPhS should

demonstrate only moderate technical skills necessary to

perform fieldwork, and should only serve as an assistant to

the supervisor. The majority of the panelists recommended

that the word "assist" be used if the competency statements

in Category B were going to apply to the RPHS. The results

based on Table 5A demonstrate the effectiveness of the

Delphi procedure in (a) reaching consensus without face-to-

face encounter of panel members and (b) changing opinion.

Comparison of Competency Statement Means of
Questionnaire #1 and Questionnaire #2

from Third World Panelists

Table 5B is used to present the results of a t-test

performed on the means of Questionnaire #1 and

Questionnaire #2 from Third World panelists. The t-test was

used to determine if there was a significant change of

opinion between Questionnaire #1 and Questionnaire #2. Six

competency statements (three in Category A and three in

Category B) which were generated by panelists in

Questionnaire #1 were excluded from the comparison because

they were not part of the original list of competency

statements.
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Comparison of the Competency Statement Means
of Questionnaire fl and Questionnaire 02 (Third World)

CATEGORY STATEMENT QUESTIONNAIRE QUESTIONNAIRE DEGREES OF CALCULATED
NUMBER 11 MEAN f2 MEAN FREEDOM t-VALUE

A 1 5.25 5.16
2 5.66 5.75
3 5.33 5.66

A 4 5.58 5.66
D 5 5.08 5.08
N 6 5308 5.33
I 7 5.08 5.50
N 8 4.08 4.66
I 9 5.00 5.33
S 10 5.58 5.58
T 11 5.41 5.58
R 12 5.83 5.66
A 13 5.00 5.16
T 14 5.75 5.83
I 15 5.66 5.75

16 5.33 5.33
E 17 4.91 5.00
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1 .56
1 -.56
1 -1.08
1 -.36
1 0

1 -.67
1 -1.45
1 -1.29
1 -1.17
1 0

1 -.69
1 1.48
1 -.80
1 -1.00
1 -.56
1

1 -.25

B 1 5.41 5.41
2 5.25 5.41
3 5.41 5.41

T 4 5.27 5.54
E 5 5.41 5.33
C 6 5.25 5.41
B 7 5.08 5.16
N 8 5.54 5.63
I 9 5.25 5.33
C 10 5.25 5.50
A 11 5.58 5.50
L 12 5.33 5.25

13 5.18 5.45
14 5.66 5.75
15 5.58 5.83
16 5.66 5.91
17 5.25 5.41
18 5.33 5.50
19 4.83 4.66
20 5.08 4.66
21 5.33 5.41
22 4.91 4.83
23 4.91 5.16
24 5.50 5.25
25 5.58 5.50
26 5.33 5.58
27 5.08 5.41
28 5.50 5.50
29 5.66 5.66

-30 5.25 5.58
31 5.50 5.66
32 5.33 5.50-
33 5.16 5.41
34 5.25 5.33
35 5.16 5.41
36 4.91 5.41

" 37 5.00 5.50
38 5.00 5.08
39 5.50 5.66
40 5.25 5.41

1 0

1 -.56
1 0

O -1.15
1 .43
1 .62
1 -.36
O -.36
1 -.32
1 -.82
1 .36
1 .56
O -.90

-.43
1 -1.91
1 -1.39
1 -.80
1 -.69
1 1.48
1 .92
1 -.56
1 .29
1 -1.15
1 1.39
1 .56
1 -1.39
1 -1.77
1 0

1 0

1 -1.48
1 -1.00
1 -1.48
1 -.52
1 -.36
1 -1.91
1 -1.59
1 -2.57
1 -.23
1 -.69
1 -.69



TABLE 5B(CONTO

C 1 4.91 5.08 11 -.48
2 5.58 5.83 11 -1.91
3 5.66 5.83 11 -1.48

S C 4 5.83 5.50 11 .94
0 U 5 5.50 5.41 11 .43
C - L 6 5.58 5.58 11 0
I T 7 5.41 5.41 11 0
0 ll 8 5.08 5.41 11 -1.17

A 9 5.75 5.91 11 -1.48
A 10 5.50 5.75 11 -1.15
L 11 5.41 5.66 11 -1.39

12 5.50 5.75 11 -1.39
13 5.66 5.66 11 0
111 5.75 5.83 11 -1.00
15 5.58 5.66 11 -.36
16 5.41 5.50 11 -.56

D 1 5.58 5.33 11 1.00
2 5.75 5.58 11 .80
3 5.50 5.58 11 -.56

H Et 4 5.08 4.91 11 .48
U E 5 5.58 5.66 11 -1.00
M L 6 5.08 5.33 11 -1.00
A A 7 5.75 5.66 11 1.00
N T 8 5.25 5.50 11 -1.39

I 9 5.41 5.66 11 -1.91
0 10 5.75 5.66 11 .56
N 11 5.16 5.16 11 0
S 12 5.66 5.75 11 -.56

: Significant at the 0.01 level
*: Significant at the 0.05 level
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While differences existed between the means of

Questionnaire #1 and Questionnaire #2, the only significant

difference (0.05 level) occurred in statement (337)

(Technical) (see Table 53). The null hypothesis was,

therefore, rejected for this competency statement.

In summary, the results of the t-test suggest that

Third World panelists assigned considerable importance to

almost all the competency statements in the four categories

and maintained consistency in their ratings. On the other

hand, the USA/Canadian panelists assigned moderate

importance to competencies dealing with direct

administrative responsibilities and technical skills.

However, both USA/Canadian panelists and Third World

Panelists assigned considerable importance to Socio-

cultural (Category C) and Human Relations (Category D)

competencies.

Comparison of the Competency Statement Means of
Questionnaire #2 from USA/Canadian Panelists

and the Competency Statements Means of
Questionnaire #2 from Third World Panelists

In order to ascertain if there was a significant

change of opinion between Questionnaire #2 from USA/Canada

and Questionnaire #2 from the Third World, a t-test was

employed to compare the means of the competency statements

of the two questionnaires. Table 6 is used to present the

result of the t-test.
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In Category A (Administrative), significant differ-

ences were observed at the (0.05) level between the means

of the two groups in statements (A1, A3 and A19). There

were very significant differences (0.01 level) between the

means of the two groups in statements (A2, A5, and A9).

Based upon the data presented in Table 6 and write-in

comments, Third World panelists perceived these six

competencies as essential and, therefore, rated them very

highly. However, the low mean scores from USA/Canadian

panelists, especially for Category A, implied that

administrative roles should not be seen as the primary

responsibilities of the RPHS. Thus, the RPHS should only

"demonstrate" moderate proficiency in administrative

matters related to planning, organizing, defining and

quantifying.

In Category B (Technical), significant differences

were observed at the (0.05) level between the means of the

two groups in statements (81, B2, B3, B6, B10, B19, B31,

B40, and B42). There were very significant differences

(0.01 level) in statements (B14, B39, and B41). A total of

twelve competency statements in Category B (Technical)

showed significant differences in the means of the two

groups. There were slight differences in the rest of the

statements but these differences were not statistically

significant.
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Category C (Socio-cultural). Nine statement means were

found to be significantly different. Significant differ-

ences were found at the (0.05) level in (C2, C12, C14, and

C15); and very significant differences (0.01 level) were

observed in (C3, C7, C9, C10, and 016).

Category D (Human Relations). Significant differences

(0.05 level) were observed in statements (D6, DS, and D12),

while very significant differences (0.01 level) occurred in

statements (D5 and D9).

In summary, based upon the data presented in Table 6,

significant differences of individual competencies were

observed in all the four categories. Accordingly, the null

hypothesis was rejected for all the competency statements

that were significantly different. These data suggest that

there was a significant change of opinion between the two

groups and, most importantly, suggest a definite divergence

of opinion between the USA/Canadian panelists and Third

World panelists, especially in the competencies related to

Administrative and Technical skills.

Third World panelists, in general, perceived more

competencies as being essential for the RPHS in comparison

to the USA/Canadian panelists. Because of the obvious

divergence of opinion, three final lists of competencies

were generated. The three final list of competencies

represent competencies deemed necessary by (a) the USA/

Canadian expert panel members; (b) the Third World experts.
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TABLE 6

Comparison of the Competency Statement Means of
Questionnaire 12 from USA/Canadian Panelists with
Competency Statement Means of Questionnaire i2

from Third World Panelists

CATEGORY STATEMENT
NUMBER

QUESTIONNAIRE
i2 MEAN

USA/Canada

QUESTIONNAIRE
f2 MEAN

Third World

DEGREES OF
FREEDOM

CALCULATED
t-VALUE

A 1 4.47 5.16 31 -2.22
2 4.71 5.75 31 -4.50

** 3 5.14 5.66 31 -2.06
A 4 5.33 5.66 31 -1.40
D * 5 4.23 5.08 31 -3.18
M 6 4.71 5.33 31 -1.99
I 7 5.28 5.50 31 -1.22
N 8 4.23 4.66 31 -1.28
I a 9 4.71 5.33 31 -2.88
S 10 5.42 5.58 31 -.69
T 11 5.28 5.58 31 -1.37
R 12 5.28 5.66 31 -1.77
A 13 4.7f 5.16 31 -1.74
T 14 5.76 5.83 31 -.40
I 15 5.66 5.75 31 -.49
V 16 5.04 5.33 31 -1.29
E 17 4.61 5.00 31 -1.28

18 4.52 5.08 31 -1.83
1141 19 4.52 5.16 31 -2.27

20 4.71 5.25 31 -1.91

B int 1 4.85 5.41 31 -2.06
** 2 4.47 5.41 31 -2.13
*11 3 4.80 5.41 31 -2.48

T 4 5.14 5.50 31 -1.49
E 5 5.28 5.33 31 -.28
C 1* 6 4.85 5.41 31 -2.34
H 7 4.71 5.16 31 -1.42
N 8 5.42 5.66 31 -1.17
I 9 5.23 5.33 31 -.41
C " 10 4.80 5.50 31 -2.64
A 11 5.28 5.50 31 -.84

L 12 5.19 5.25 31 -.20
13 5.42 5.41 31 .06

0 14 5.23 5.75 31 -2.77
15 5.85 5.83 31 .18

16 5.61 5.91 31 -1.89
17 5.33 5.41 31 -.41
18 5.23 5.50 31 -1.13

** 19 5.23 4.66 31 2.49
20 4.85 4.66 31 .64

21 5.09 5.41 31 -1.21
22 4.90 4.83 31 .22
23 5.00 5.16 31 -.65
24 5.19 5.25 31 -.33
25 5.47 5.50 31 -.13
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26 5.38 5.58 31 -1.11

27 5.33 5.41 31 -.35

28 5.33 5.50 31 -.75

29 5.47 5.66 31 -.93

30 5.19 5.58 31 -1.73

31 5.04 5.66 31 -2.41

32 5.28 5.50 31 -.98

33 5.09 5.41 31 -1.09

34 5.04 5.33 31 -1.19

35 5.23 5.41 31 -.84

36 4.90 5.41 31 -1.47

37 5.23 5.50 31 -1.36

38 4.90 5.08 31 -.72

39 4.85 5.66 31 -4.63

" 80 4.95 5.41 31 -2.07

41 4.95 5.50 31 -3.45

0 42 4.95 5.41 31 -2.27

43 4.57 5.08 31 -1.85

C 1 4.71 5.08 31 -1.87

" 2 5.47 5.83 31 -2.09
3 5.14 5.83 31 -3.70

S C 4 5.61 5.50 31 .39

0 0 5 5.42 5.41 31 .06

C - L 6 5.09 5.58 31 -1.96

I T 7 4.61 5.41 31 -3.30

o U 8 5.23 5.41 31 -.67

A 9 5.33 5.91 31 -3.80

A 10 5.28 5.75 31 -2.79

L 11 5.38 5.66 31 -1.59

" 12 5.23 5.75 31 -2.10

13 5.33 5.66 31 -1.68

" 14 5.38 5.83 31 -2.37

15 5.09 5.66 31 -2.72

16 4.85 5.50 31 -2.91

D 1 5.66 5.33 31 1.17

2 5.80 5.58 31 1.22

3 5.52 5.58 31 -.32

N H 4 4.71 4.91 31 1.37

U B a 5 5.14 5.66 31 -3.00

M L or 6 4.71 5.33 31 -2.31

A A 7 5.66 5.66 31 0

N T 8 4.90 5.50 31 -2.23

I 1 9 4.95 5.66 31 -4.64

0 10 5.71 5.66 31 .24

N 11 4.76 5.16 31 -1.63

5 i 12 5.23 5.75 31 -2.48

Significant at the 0.01 level

II: Significant at the 0.05 level
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Results of the Analysis of Covariance

The analysis of covariance was used to test the

hypothesis that there was no significant interaction

effects between the USA/Canadian and Third World panelists.

An f-statistics was computed for statement means for all

the four categories.

Table 7 is used to present the results of the analysis

of covariance. It shows the computed f-value, the degrees

of freedom, the significance of the degrees of freedom and

the decision to retain or reject the null hypothesis at the

(0.05 level). The variance in the total degrees of freedom

was because some panelists did not respond to all the items

in the questionnaire.

In Category A (Administrative), based on the results

of the item analysis, the null hypothesis was rejected in

(A2, A5, and A9). In Category B (Technical), the null

hypothesis was rejected in (B3, B10, B14, and B39). In

Category C (Socio-cultural), the null hypothesis was

rejected in (C3, C7, C9, C10, C12, C14, C15, and C16); and

in Category D (Human Relations) the null hypothesis was

rejected in (D5 and D9) (see Table 7).

A total of seventeen competency statements had means

within the critical region. Therefore, the null hypothesis

was rejected for these items. However, the null hypothesis

was retained for seventy-four items. Because the null

hypothesis was rejected for the seventeen items, it can be



155

assumed that there was a significant interaction effect

between some of the mean scores of the USA/Canadian

panelists and the Third World panelists.

A closer look at the results of the t-test on page 152

(Table 6) shows that all the statement means (except B19)

which showed significant differences at the (0.01) or (0.05

level) were also rejected in the analysis of covariance

test. These results suggest that the feed back interaction

provided by the Delphi technique was useful in not only

reaching consensus but also in changing opinion. The

analysis of covariance result also confirmed the results of

the t-test and strengthened the need to establish more than

one final list of competencies based on what each panel

group considered essential for effective performance in the

rural areas of developing countries. Of particular interest

was the interaction effect observed in Category C (Socio-

cultural). This was anticipated because of the diverse

backgrounds of the respondents and their educational

levels. Fifty-six percent (56%) of the competency

statements showed significant differences at the (0.05)

level in this category and represented the category with

the highest interaction effect.
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TABLE 7

Summary of Analysis of Covariance
f,r USA/CANADA Panelists and Third World Panelists

CATEGORY STATEMENT
NUMBER

TOTAL
DEGREES OF

COMPUTED
F F VALUE

SIG. OF DEGREE
OF FREEDOM

DECISION .05
RETAIN : REJECTA I 32 3.934 .057 X

32 10.255 .003 X
3 32 3.917 .057 X

A 4 32 1.779 .192 XD 5 32 6.361 .017 XM 6 32 3.383 .076 X
1 7 32 1.404 .245 XN 8 32 1.764 .194 X
I 9 32 7.149 .012 xS 10 32 .022 .884 X
T 11 32 1.125 .297 XR 12 32 .583 .451 XA 13 31 2.888 .100 XT 14 32 .093 .763 X
I 15 32 .107 .746 XV 16 32 1.054 .313 XE 17 32 1.472 .234 X

II 1 32 3.486 .072 X
2 31 3.895 .058 X
3 32 5.236 .029 XT 4 31 1.007 .324 X

E 5 32 .015 .904 X
C 6 32 3.643 .066 X
fi 7 32 1.452 .238 XN 8 31 .651 .426 X
I 9 32 .117 .734 X
C 10 32 6.509 .016
A 11 31 .609 .441 X
L 12 32 .107 .746 X

13 31 .073 .789 X
14 32 6.627 .015
15 32 .079 .781 X
16 32 2.651 .114 X
17 32 .182 .673 X
18 32 1.800 .190 X
19 31 4.117 .052 X
20 32 .379 .543 X
21 32 1.525 .226 X
22 32 .084 .774 X
23 32 .531 .472 X
24 32 .133 .718 X
25 31 .068 .796 X
26 32 .346 .561 X
27 32 .198 .660 X
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29
30
31

32

33
34

35
36
37
38

39
40

32
32
31

31

32
32
32
32
31

32

32
31

32

.345

. 037

1.826
3.536
.958
.746
1.300
1.313
1.112
2.328
. 201

12.994
4.055

.561 x

.848 x

.187 X

.070 X

.335 X

. 395 X

.263 X

.261 X

.300 X

. 138 X

.657 X

.001

.053 X
X
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C 1

2

3
s C 4

o u 5
C L 6

I T 7
O u a

9

A 10
L 11

12
13

14

15

16

31

31

31

31
31

32
32
31

32
32

31
32
32
32

32
32

3.321
4.004
9.378
1.015
.039

1.116
9.090
.963

9.954
7.577
1.885
4.814
2.136
4.340
4.345
4.632

.079

.055

.005

.322

.844

.299

.005

.335

.004

.010

.180

.036

.154

.046

.046

.040

X

X

X

D 1

2

3
tl R 4

R 5
N L 6

A A 7
N T 8

I 9
O 10
N 11
S 12

31

32
32
32
32
31
31

32

31

30
32
32

2.444
2.035
. 087

. 250

7.799
3.413
.041

2.564
21.343

.704

.453

. 533

.129 X

.165 X

. 770 x

.621 X

.009

.075 x

. 840 X

.120 X

. 001

.408 x

.506 X

.471 X
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TABLE 7 (CONT.)

28 32 .345 .561 X29 32 .037 .848 X30 31 1.826 .187 X31 31 3.536 .070 X32 32 .958 .335 X33 32 .746 .395 X34 32 1.300 .263 X35 32 1.313 .261 X36 31 1.112 .300 x37 32 2.326 .138 x38 32 .201 .657 x39 31 12.994 .001
X40 32 4.055 .053 X

C 1 31 3.321 .079 X2 31 4.004 .055 X3 31 9.378 .005S C 4 31 1.015 .322 X0 U 5 31 .039 .844 XC - L 6 32 1.116 .299 XI I 7 32 9.090 .005
X-0 u 8 31 .963 .335 Xli 9 32 9.954 .004 XA 10 32 7.577 .010
XI. 11 31 1.885 .180 X12 32 4.814 .036
X13 32 2.136 .154 X14 32 4.340 .046 X15 32 4.345 .046 x16 32 4.632 .040 x

n 1 31 2.444 .129 X2 32 2.035 .165 X3 32 .087 .770 Xa II 4 32 .250 .621 XU E 5 32 7.799 .009M L 6 31 3.413 .075 XA A 7 31 .041 .840 XN 2 8 32 2.564 .120 XI 9 31 21.343 .0010 10 30 .704 .408 XN 11 32 .453 .506 XS 12 32 .533 .471 x
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Final List of Competency Statements

In order to establish and validate the competencies

deemed necessary for rural public health sanitarians in the

Third World, two rounds of a questionnaire instrument were

submitted to a select panel of national and international

experts in the field of environmental health sanitation and

public health. The expert panel members were asked to react

to and determine the appropriateness of eighty-five

competency statements which were obtained from the

literature and interviews with environmental health

professionals. The study used a modified Delphi technique.

The Delphi technique is a research procedure that allows

the elicitation of a reliable opinion without a face-to-

face interaction of the expert members. The strength of the

Delphi procedure lies in the fact that it makes use of

controlled feedback. The controlled feedback is used to

provide differing opinions and views to expert panel

members.

The final list of competency statements presented on

pages 159-174 were based upon each statement attaining a

final mean score of 5.00 or above, which was the point on

the scale representing agreement. Three lists of competency

statements are presented. The first list (a) is comprised

of the statements which the USA/Canadian panelists accepted

as being appropriate for the rural public health

sanitarian. The second list (b) is comprised of competency
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statements deemed necessary for RPHS by Third World expert

panel members, while the third list (c) is comprised of

competency statements which both USA/Canadian panelists and

Third World panelists recommended as being appropriate for

the RPHS. The statements are presented according to

categories.

Final List of Rural Public Health Sanitarian Competencies
From the United States/Canadian Panelists

Category A: Administrative

The rural public health sanitarian should be able to:

1. participate in planning environmental health
programs at the local level.

2. participate in the development of environmental
health programs at the local level.

3. submit for approval to supervisor, program
proposal for implementation.

4. demonstrate skill in conducting meetings with
village heads.

5. demonstrate leadership abilities in working with
others.

6. accept constructive criticism as a means of self-
improvement.

7. demonstrate willingness to work effectively and
responsibly as a health worker.

8. demonstrate ability to work with others in
a health team.

9. demonstrate ability to record information, use
data and make written reports.
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Category B: Technical

The rural public health sanitarian should be able to:

1. demonstrate knowledge of tropical diseases, their
causative agents, and control techniques.

2. demonstrate knowledge of major types of
reservoirs of diseases communicable to people.

3. demonstrate knowledge of major known water-borne
diseases and how the cycle of infection works.

4. demonstrate an understanding of the relationship
between water-borne, water-washed and water-
related vectors.

5. analyze water samples using a portable kit.

6. collect water samples and effectively interpret
report of analysis made by the laboratory.

7. inspect and evaluate sources of local water
supply, e.g. wells, boreholes, and springs.

8. understand basic principles of water treatment
using appropriate technology: a) water chlori-
nation; b) slow sand filter; c) boiling, etc.

9. understand the threats of sewage on water
quality.

10. make routine inspections of excreta disposal
sites (e.g. composting sites, privies) and
recommend improvements to local officials.

11. demonstrate an understanding of the epidemiology
of excreta associated diseases.

12. advise on better methods for privy operation and
composting methods depending on available
technology and local soil conditions.

13. demonstrate ability to perform percolation tests
or soil absorption tests and site evaluations for
soil types, ground water levels, depth of rock
and effectiveness in removal of pathogens.

14. determine sources of contamination of ground
water and streams with other professional help.
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15. inspect ponds, streams, and rivers where people
do laundry for potential contaminants, e.g.
snails.

16. demonstrate knowledge of how to determine the
types of solid waste generated by the community
which are of environmental concern.

17. perform a community survey to determine extent of
solid waste problems.

18. determine present methods which households use
for garbage and refuse disposal (collection, hog
or goat feeding, burial, etc.)

19. demonstrate an understanding of the relationship
between solid waste and odors, basic water
pollution from leaching, fly breeding, and rodent
infestation.

20. demonstrate knowledge of food-borne diseases and
how the cycle of infection and food poisoning
works.

21. demonstrate knowledge of control of food-borne
diseases with emphasis on simple methods.

22. demonstrate an understanding of the relationship
between milk, health and disease.

23. make routine inspections of food (all types),
wherever sold, including how they are prepared
and served.

24. survey the extent and nature of rodents and
insect pest problems in the community.

25. organize programs for control of vectors such as
mosquitoes, flies, rodents, and their ectopara-
sites.

26. guide and supervise the community control of
breeding areas, water-drainage, spraying, screen-
ing or other methods of control against vectors
of disease appropriate to a given region.

27. demonstrate an understanding of the natural
habitat and control of insects of public health
and economic significance as they affect a

particular rural area.
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28. be familiar with the operation and maintenance of
spray guns and other pest control devices.

29. recognize the positive and negative aspects of
pesticides in terms of health and ecology.

Category C: Socio-cultural

The rural public health sanitarian should be able to:

1. demonstrate knowledge of the community tradition,
customs, and beliefs, as they relate to
sanitation and health behavior.

2. possess the ability to recognize community
leadership structure.

3. project a good image as a helper/educator, rather
than only an enforcer of sanitation laws.

4. locate and determine the sanitary conditions of
the places where villagers get water for drinking
and for washing themselves.

5. educate the community on the need for boiling
water before drinking it (depending on avail-
bility of fuel).

6. organize and promote the development of adequate
water supplies for rural schools and homes.

7. educate the community on the health dangers of
defecating in open places.

8. give advice and guidance on how to build the best
and most acceptable excreta disposal facilities.

9. determine whether or not an excreta disposal
facility is properly maintained.

10. encourage the community to wash hands with clean
water after defecating.

11. educate the community on the relationship between
disease and improperly protected food.

12. demonstrate simple ways to protect food from
contamination.
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13. demonstrate an understanding of the role of the
family as an agent in the etiology of disease,
i.e., as a system of interacting individuals who
harbor disease and can transfer it to others,
e.g., refusing a tuberculosis vaccine could
affect others in the family.

Category D: Human Relations

The rural public health sanitarian should be able to:

1. express willingness to work in a rural area.

2. demonstrate ability to explain simple ideas to
people using local language.

3. perceive social situations that require sympa-
thetic perception and tactful handling, e.g.,
illiteracy, ignorance and poverty.

4. demonstrate skill in providing information and
education to community leaders.

5. project a respectful attitude toward the
community and village leaders.

6. project a positive attitude toward the community
and show honesty when dealing with them.

7. motivate and encourage the community to work for
needed changes in environmental health.

Final List of Rural Public Health Sanitarian
Competencies From Third World Panelists

Category A: Administrative

The rural public health sanitarian should be able to:

1. demonstrate knowledge of the country's environ-
mental health organization: Define program areas,
chain of command and available resources.

2. demonstrate knowledge of goals and objectives of
the organization.

3 participate in planning environmental health
programs at the local level.
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4. participate in the development of environmental
health programs at the local level.

5. define and quantify environmental health problems
within a community, utilizing nationally devel-
oped protocol.

6. rank environmental health problems within a

community.

7. submit for approval to supervisor, program
proposal for implementation.

8. conduct liaison activities and facilitate
communication with other agencies or groups
involved with environmental health programs.

9 demonstrate skill in conducting meetings with
village heads.

10. demonstrate leadership abilities in working with
others.

11. accept constructive criticism as a means of self-
improvement.

12. demonstrate skill in utilizing epidemiology to
define environmental health problems and identify
program needs.

13. demonstrate willingness to work effectively and
responsibly as a health worker.

14. demonstrate ability to work with others in a

health team.

15. demonstrate ability to record information, use
data, and make written reports.

16. demonstrate ability to prioritize problems and
organize plans to solve such problems.

17. demonstrate basic knowledge in estimation of
manpower required for carrying out local
sanitation projects.

18. demonstrate an elementary knowledge of financial
procedures used by his/her organization at the
local level.
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19. demonstrate knowledge of procedures for ordering
supplies (procurement) adopted by his/her depart-
ment at the local level.

Category B: Technical

The rural public health sanitarian should be able to:

1. conduct environmental health field investi-
gations, surveys, and inspections utilizing
nationally-developed methodology.

2. demonstrate an awareness of national and local
codes, regulations, and ordinances as they apply
to environmental health within each country.

3 demonstrate knowledge of communicable and non-
communicable diseases, their causative agents
and control techniques.

4. demonstrate knowledge of tropical diseases, their
causative agents and control techniques.

5. demonstrate knowledge of major types of
reservoirs of diseases communicable to people.

6. demonstrate knowledge of biological, physical,
and chemical factors involved in disease
causation.

7. demonstrate knowledge of all major kinds of
micro-organisms, such as viruses, bacteria,
patho-genic fungi, rickettsia, algae, protozoa,
and helminthic parasites that are of importance
in the sanitarian's country/region.

8. demonstrate knowledge of major known water-borne
diseases and how the cycle of infection works.

9. demonstrate an understanding of the relationship
between water-borne, water-washed, and water-
related vectors.

10. demonstrate knowledge of all relevant water-
connected diseases and the prevention strategy
for each.

11. analyze water samples using a portable kit.

12. collect water samples and effectively interpret
report of analysis made by the laboratory.
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13. inspect and evaluate sources of local water
supply e.g., wells, boreholes, and springs.

14. understand basic principles of water treatment
using appropriate technology: a) water chlori-
nation; b) slow sand filter; c) boiling, etc..

15. understand the effects of sewage on water
quality.

16. make routine inspections of excreta disposal
sites (e.g., composting sites, privies) and
recommend improvements to local officials.

17. demonstrate an understanding of the epidemiology
of excreta associated diseases.

18 advise on better & safer methods for privy
operation and composting methods depending on
available technology and local soil conditions.

19 determine sources of contamination of ground
water and streams with other professional help.

20 inspect ponds, streams, and rivers where people
do laundry for potential contaminants, e.g.
snails.

21. demonstrate knowledge of how to determine the
types of solid waste, generated by the community,
which are of environmental concern.

22. perform a community survey to determine extent of
solid waste problems.

23. demonstrate an understanding of the relationship
between solid waste and odors, basic water
pollution from leaching, fly breeding and rodent
infestation.

24. determine present methods which households use
for garbage and refuse disposal (collection, hog
or goat feeding, burial, etc.).

25. demonstrate knowledge of food-borne diseases and
how the cycle of infection and food poisoning
works.

26. demonstrate knowledge of control of food-borne
diseases with emphasis on simple methods.
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27. demonstrate an understanding of the relationship
between milk, health, and disease.

28. make routine inspections of food (all types),
wherever sold, including how they are prepared
and served.

29. survey the extent and nature of rodents and
insect pest problems in the community.

30. organize programs for control of vectors such as
mosquitoes, flies, rodents and their ectopara-
sites.

31. guide and supervise the community control of
breeding areas, water-drainage, spraying, screen-
ing or other methods of control against vectors
of disease appropriate to a given region.

32. demonstrate an understanding of the natural
habitat and control of insects of public health
and economic significance, as they affect a

particular rural area.

33. be familiar with the operation and maintenance of
spray guns and other pest control devices.

34. recognize the positive and negative aspects of
pesticides in terms of health and ecology.

35. demonstrate an understanding of biological
control of insects and rodents such as use of
Gambusia affinis to control mosquito larvae,
especially in irrigation projects.

36. direct the community in rat proofing, cockroach
control, dusting, and other methods which have
been proven effective in a given country/region.

37. participate in rural research or surveys in order
to assist in identification of environmental
health problems and methods of resolving them.

38. inspect and evaluate roof catchments used by the
villagers for water collection.

39. demonstrate an elementary knowledge in meat
inspection.
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40. demonstrate basic technical skills in mixing
concrete, threading steel pipe, installing hand
pumps, working with mortar, and casting latrine
slabs.

Category C: Socio-cultural

The rural public health sanitarian should be able to:

1. demonstrate an understanding of human needs, as
they relate to physical, mental, and social
health.

2. demonstrate knowledge of the community
traditions, customs, and beliefs, as they relate
to sanitation and health behavior.

3. possess the skill to recognize community leader-
ship structure.

4. project a good image as a helper/educator, rather
than only an enforcer of sanitation laws.

5. locate and determine the sanitary conditions of
the places where villagers get water for drinking
and for washing themselves.

6. educate the community on the need for boiling
water before drinking it (depending on the
availability of fuel).

7. explain to the community how to build and use a

simple sand filter to purify drinking water.

8. organize and promote the development of safe and
adequate water supplies for rural schools and
homes.

9. educate the community on the health dangers of
defecating in open places.

10. give advice and guidance on how to build the best
and most acceptable excreta disposal facilities.

11. determine whether or not an excreta disposal
facility is properly maintained.

12. encourage the community to wash hands with clean
water after defecation.
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13. educate the community on the relationship between
disease and improperly protected food.

14. demonstrate simple ways to protect food from
contamination.

15. demonstrate an understanding of the role of the
family as an agent in the etiology of disease,
i.e., as a system of interacting individuals who
harbor disease and can transfer it to others,
e.g., refusing a tuberculosis vaccine could
affect others in the family.

16. demonstrate an understanding of the role of the
family as an intervening variable that passes on
a culture conducive either to good or to poor
living circumstances.

Category D: Human Relations

The rural public health sanitarian should be able to:

1. express willingness to work in a rural area.

2. demonstrate ability to explain simple ideas to
people using local language.

3 perceive social situations that require
sympathetic perception and tactful handling,
e.g., illiteracy, poverty, and ignorance.

4. demonstrate skill in providing information and
education to community leaders.

5. demonstrate knowledge of group dynamics in the
decision-making process, as it relates to
environmental health.

6. project a respectful attitude toward the
community and village leaders.

7. demonstrate knowledge and skill in the use of
audio-visuals, radios, pamphlets, posters, and
newspapers to educate and inform the public.

8. demonstrate skill in motivating the community to
achieve desired goals.

9. project a positive attitude toward the community,
and show honesty when dealing with them.
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10. demonstrate ability to perform a community survey
by using the interview, questionnaires or public
opinion polls.

11. motivate and encourage the community to work for
needed changes in environmental health.

Composite List of Rural Public Health Sanitarian
Competencies From the United States/Canadian and

Third World Panelists

Category A: Administrative

The rural public health sanitarian should be able to:

1. participate in planning environmental health
programs at the local level.

2. participate in the development of environmental
health programs at the local level.

3 submit for approval to supervisor, program
proposal for implementation.

4. demonstrate skill in conducting meetings with

village heads.

5. demonstrate leadership abilities in working with
others.

6. accept constructive criticism as a means of self-

improvement.

7. demonstrate willingness to work effectively as a
health worker.

8. demonstrate ability to work with others in
a health team.

9. demonstrate ability to record information, use
data and make written reports.

Category B: Technical

The rural public health sanitarian should be able to:

1. demonstrate knowledge of tropical diseases, their
causative agents and control techniques.
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2. demonstrate knowledge of major types of
reservoirs of diseases communicable to people.

3. demonstrate knowledge of major known water-borne
diseases and how the cycle of infection works.

4. demonstrate an understanding of the relationship
between water-borne, water-washed and water-
related vectors.

5. analyze water samples using a portable kit.

6. collect water samples and effectively interpret
report of analysis made by the laboratory.

7. inspect and evaluate sources of local water
supply, e.g., wells, boreholes and springs.

8. understand basic principles of water treatment
using appropriate technology: a) water chlori-
nation; b) slow sand filter; c) boiling water,
etc..

9. understand the threats of sewage on water
quality.

10. make routine inspections of excreta disposal
sites (e.g. composting sites, privies) and
recommend improvements to local officials.

11. demonstrate an understanding of the epidemiology
of excreta associated diseases.

12. advise on better methods for privy operation and
composting methods depending on available
technology and local soil conditions.

13. determine sources of contamination of ground
water and stream water with other professional
help.

14. inspect ponds, streams, and rivers where people
do laundry for potential contaminants, e.g.
snails.

15. demonstrate knowledge of how to determine the
types of solid waste generated by the community
which are of environmental concern.

16. perform a community survey to determine extent of
solid waste problems.
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17. demonstrate an understanding of the relationship
between solid waste and odors, basic water
pollution from leaching, fly breeding, and rodent
infestation.

18. determine present methods which households use
for garbage and refuse disposal (collection, hog
or goat feeding, burial, etc.)

19. demonstrate knowledge of food-borne diseases and
how the cycle of infection and food poisoning
works.

20. demonstrate knowledge of control of food-borne
diseases with emphasis on simple methods.

21. demonstrate an understanding of the relationship
between milk, health and disease.

22. make routine inspections of food (all types),
wherever sold, including how they are prepared
and served.

23. survey the extent and nature of rodents and
insect pest problems in the community.

24. organize programs for control of vectors such as
mosquitoes, flies, rodents, and their ectopara-
sites.

25. guide and supervise the community control of
breeding areas, water-drainage, spraying, screen-
ing or other methods of control, appropriate to a
given region, against vectors of disease .

26. demonstrate an understanding of the natural
habitat and control of insects of public health
and economic significance as they affect a

particular rural area.

27. be familiar with the operation and maintenance of
spray guns and other pest control devices.

28. recognize the positive and negative aspects of
pesticides in terms of health and ecology.
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Category C: Socio-cultural

The rural public health sanitarian should be able to:

1. demonstrate knowledge of the community tradition,
customs, and beliefs, as they relate to sanita-
tion and health behavior.

2. possess the ability to identify community
leadership structure.

3. project a good image as a helper/educator, rather
than only an enforcer of sanitation laws.

4. locate and determine the sanitary conditions of
the places where villagers get water for drinking
and for washing themselves.

5. educate the community on the need for boiling
water before drinking it (depending on
availability of fuel).

6. organize and promote the development of adequate
water supplies for rural schools and homes.

7. educate the community on the health dangers of
defecating in open places.

8. give advice and guidance on how to build the best
and most acceptable excreta disposal facilities.

9 determine whether or not an excreta disposal
facility is properly maintained.

10. encourage the community to wash hands with clean
water after defecating.

11. educate the community on the relationship between
disease and improperly protected food.

12. demonstrate simple ways to protect food from
contamination.

13. demonstrate an understanding of the role of the
family as an agent in the etiology of disease,
i.e., as a system of interacting individuals who
harbor disease and can transfer it to others,
e.g., refusing a tuberculosis vaccine could
affect others in the family.
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Category D: Human Relations

The rural public health sanitarian should be able to:

1. express willingness to work in a rural area.

2. demonstrate ability to explain simple ideas to
people.

3. perceive social situations that require sympa-
thetic perception and tactful handling, e.g.,
illiteracy, ignorance, and poverty.

4. demonstrate skill in providing information and
education to community leaders.

5. project a respectful attitude toward the
community and village leaders.

6. project a positive attitude toward the community
and show honesty when dealing with them.

7. motivate and encourage the community to work for
needed changes in environmental health.
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V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The study, essentially, was aimed at identifying

competencies necessary for effective performance as a

sanitarian in rural areas of developing countries. Eighty-

eight competency statements obtained from the literature

and interviews of environmental health practitioners were

divided into four categories and put into a questionnaire

form. The categories were (A) Administrative, (B) Tech-

nical, (C) Socio-cultural, and (D) Human Relations.

In order to validate the questionnaire and the

categorical placement of the eighty-eight competency

statements, the questionnaire was sent to a pre-test panel

consisting of practicing environmental health sanitarians

and environmental health practitioners who have performed

environmental health work in developing countries. A rating

scale with weighted values of strongly agree (SA) to

strongly disagree (SD) was utilized to evaluate the

questionnaire.

As a result of the pre-test, a few changes were made

to improve the content and clarity of the statements. Out

of the original eighty-eight competency statements, the

pre-test panel recommended eighty-five of the competency

statements. These eighty-five competency statements,

therefore, became the instrument for the study.

The next step was the selection of two groups of

expert Delphi panels. The selection of the experts was
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based on one of the following criteria: (a) environmental

health professionals identified by Richard Swenson, the

director of the Environmental health Unit, Benton County

Health Department in Corvallis, Oregon. The director has

had considerable experience in Third World health problems

and, therefore, knew many people who were knowledgeable and

willing to participate in the study; (b) Persons who have

demonstrated interest in Third World health problems

through authorship of books and journal publications; (0)

names supplied by public health and environmental health

organizations. A total of seventy people were identified.

These people were contacted and forty-two agreed to take

part in the study. Twenty-five of them represented experts

from USA/Canada, while seventeen represented experts from

different countries in the Third World.

The study used a modified Delphi technique. The Delphi

technique, originally developed by the Rand Corporation,

allows the elicitation of a reliable opinion without a

face-to-face interaction of the expert members. The

questionnaires were administered twice to the expert panel

members and controlled feedback was used to provide expert

panel members' opinions between the first and the second

rounds of questionnaire administration to all participants.

Using a likert-type rating scale with weighted values

of (6) for strongly agree and (1) for strongly disagree,

the expert panel members were requested to evaluate the

eighty-five competency statements in terms of their
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appropriateness to Third World rural health sanitation.

After the return of Questionnaire #1, descriptive

statistics were computed on all the competency statements

and for each category in the instrument. The results of the

analysis of Questionnaire #1, including write-in comments

from the expert panel members were enclosed in

Questionnaire #2 which was forwarded to the experts for the

second time. The panel members were requested to react to

the instrument the second time, based on the controlled

feedback.

In the Delphi technique, the interquartile range (IQR)

is usually used to determine consensus i.e., the interval

that contains the middle fifty percent of all the

responses. However, the IQR does not determine the point

at which to accept or reject a competency statement. A

minimum mean level of 5.00 or above was, therefore,

established as the point for accepting or rejecting a

competency statement. The mean value of 5.00 was the point

on the scale representing agreement.

A t-test was used to determine if significant

differences existed between (a) the means of the first and

second questionnaires for the two groups (b) the means of

the USA/Canadian panelists and the Third World panelists.

Finally, an analysis of covariance was used to determine if

there was a significant interaction effect between the

USA/Canadian panelists and the Third World panelists.
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The major findings of this study indicated the

following:

1. The USA/Canadian and Third World panelists reached

consensus on all the original eighty-five competency

statements, in addition to the six competencies

generated by panelists in the course of the study.

2. Based on the minimum mean level of 5.00, established

for the acceptance of competency statements, three

lists of competency statements were generated. The

USA/Canadian panelists accepted these competency

statements as being appropriate for a rural public

health sanitarian in developing countries: nine

competency statements in Category A (Administrative);

twenty-nine in Category B (Technical); thirteen

competency statements in Category C (Socio-cultural)

and seven competency statements in Category D (human

Relations). Many of the rejected competencies by the

USA/Canadian panelists were from the Administrative

and Technical categories. The Third World panelists

accepted nineteen competency statements in Category A

(Administrative); forty competency statements in

Category B (Technical); sixteen competency statements

in Category C (Socio-cultural); and eleven competency

statements in Category D (human Relations). In

general, the Third World panelists accepted more

competencies within each category in comparison to the
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USA/Canadian panelists. Both USA/Canadian and Third

World panelists accepted nine competency statements in

Category A (Administrative); twenty-seven competency

statements in Category B (Technical); thirteen

competency statements in Category C (Socio-cultural);

and seven competency statements in Category D (human

Relations). For the USA/Canadian panelists, Category D

(Human Relations) had the highest collective mean

score (5.234), while Category A (Administrative)

received the least level of agreement with a

collective mean score of 4.980. For the Third World

panelists, Category C (Socio-cultural) had the highest

level of agreement with a cumulative mean of 5.615,

while Category B (Technical) had the least level of

agreement with a cumulative mean of 5.410.

3. There were a few opinion changes between Questionnaire

#1 and Questionnaire #2 for both groups, especially in

Category B (Technical); but Third World panelists

showed more consistency in their ratings.

4. There were significant differences between the USA/

Canadian panelists and Third World panelists in their

perception of the competencies deemed necessary for

effective performance as a rural public health

sanitarian. Because of these differences, it was

necessary to have three final lists of competencies.

The first list represented competencies agreed upon by

USA/Canadian panelists; the second list represented
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competencies agreed upon by Third World panelists and

the last list is a composite list of competencies

agreed upon by both USA/Canadian and Third World

panelists.

Conclusions

Based on the above overview of the study results, the

following conclusions are offered.

1. The Delphi technique was not only useful in describing

existing consensus among experts, but was also

successful in changing panelists' opinions about their

perception of competency statements. Therefore, by

virtue of its being economical, and, at the same time

productive, the Delphi technique is an effective

research tool which can be used in a wide variety of

settings to solve a problem.

2. Overall, the hypothesis that there was no significant

difference between the USA/Canadian panelists and

Third World panelists in their perception of

competencies deemed necessary for rural public health

sanitarians was not supported. The USA/Canadian

panelists were more reserved in their ratings and

perception of the competencies. A majority of them

repeatedly rejected or assigned moderate ratings to

administrative and technical competencies, which

ultimately resulted in the rejection of many of the

competencies in these two categories. The panelists

justified their mediocre rating of these two categor-
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ies by noting that administrative competencies dealing

with planning, organizing, directing, and motivating

are responsibilities which need to be carried out at a

higher hierarchy. The technical competencies pertained

to communicable diseases, water supplies, excreta

disposal, waste disposal, insect vector diseases,

rodent control, food sanitation and enforcement of

ordinances. The reasons for the low ratings or total

rejection of the technical competencies were not fully

understood, even though the panelists' responses

appeared to be affected by the interaction feedback.

While some of them deemed the competencies as being

too elaborate for the RPHS, others were more concerned

with the availability of funds to (a) develop the

necessary educational programs to obtain the skills

and (b) provide the necessary tools and equipment to

carry out these functions. While the judgments of the

experts were highly respected, the rejection of some

of the competency statements seemed to contradict the

recommendations of the World health Organization

(Technical Report Series, No 47) and some

environmental health specialists who have worked in

the Third World (Swenson, 1985). For instance,

"Demonstrate basic technical skills in mixing

concrete, threading steel pipe, installing handpumps,

working with mortar, and casting latrine slabs" was

rejected but based on my experiences working in a
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refugee camp in Sudan, during the summer of 1985, the

above competency statement appears to be a basic

requirement for a rural sanitarian. There is,

therefore, a need to explain that the perception of an

individual who has not had any exposure to the

practical aspects of a problem is bound to be

different from one who has been exposed to the

practical aspects of a problem.

Third world panelists considered administrative

and technical competencies very essential for

effective performance as a rural public health

sanitarian. Although some of the Third World panelists

acknowledged the supervisory nature of the

competencies in Category A (Administrative) and

Category B (Technical), the importance attached to

these two categories was demonstrated by the

consistent high rating of the competencies from the

beginning to the end of the study. From the narrative

responses of the panelists, it did appear that Third

World panelists assigned considerable importance to

these areas because of the perennial neglect of water

supply and sanitation problems in developing

countries. Therefore, it stands to reason to

conjecture that the high rating had a lot to do with

what the panelists felt should be "ideal" as against

what is "practical", especially from a financial

standpoint.
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3. Even though there was a divergence of opinion,

especially for Category C (Socio-cultural), both

USA/Canadian and Third World experts believed that

rural public health sanitarians should be proficient

in socio-cultural and human relations competencies.

However, Third World panelists assigned more

importance to these two categories and also accepted

more competency statements from the two categories.

The two categories dealt with recognizing and

respecting existing customs, traditions, beliefs and

attitudes, in addition to projecting a positive

attitude toward the community. The general agreement

by both expert panels reflects a growing awareness of

the importance of understanding the "mundane" factors

which affect water supply and sanitation programs in

the Third World .

Implications of the Study

The implications of this study relate to environmental

health practitioners, national authorities, and health

agencies in the Third World entrusted with the odious task

of improving rural environment. While the identified

competencies may not entirely suit each Third World country

because of differences in social and cultural patterns, at

least, the study has pointed out experts' views and

expectations of a rural public health sanitarian. Even
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though there were some theoretical inferences and logical

conclusions, the importance and usefulness of the three

lists of identified competencies, therefore, lie in using

them by environmental health practitioners, as parameters

within which an effective rural environmental health

education should be based. A salient feature of the results

of this study points to the fact that if Third World

countries will achieve the World Health Organization's goal

of "Health for all by the year 2000" and continue to live

in a healthy environment, action needs to be taken in some

key areas.

There is a critical need to (a) recognize and consider

the roles rural sanitarians should play in improving rural

communities which constitute eighty percent (80%) of the

entire population; (b) restructure the training methodology

and curricula used in the training of RPHS; (c) expand the

educational model or approach to include "in-service

training" and "continuing education" and (d) orient the

educational model or approach to "Education" in general.

One of the secondary goals of this study was to use

the results to develop a hypothetical environmental health

education program for use in developing countries. Based on

the list of identified competencies (see page 170) by USA/

Canadian panelists and Third World panelists, it is

strongly recommended that educational authorities in the

Third World and other parts of the world use the identified

competencies and incorporate them into the Competency-based
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Education Model for the training of rural public health

sanitarians.

The competency-based approach to training is a model

which the author believes will be efficacious in the

development of a curriculum for use in the training of RPHS

for developing countries because of its emphasis on

instruction based on identified competencies. However, in

recommending this educational approach, it is important to

recognize the socio-economic differences existing among

Third World countries.

Competency-based Education (CBE)

McAshan (1979) describes a competency-based education

as "one in which the desired learning outcomes, usually

referred to as assessment modes or evaluation indicators,

are specified in advance in written form. Furthermore, each

of these components is visibly associated with an

instructional delivery system that incorporates an

instructional module as its basic component." Like any

other educational approach, Goldhammer and Weitzel (1981)

have pointed out the difficulty in arriving at an

operational definition for competency-based education

because of the "variety of concepts that have been

incorporated into the movement", (p. 45.) and, also,

because of what Grant and associates (1979) saw as "its

tendency to be eclectic", p. 94. In any case, Nickse (1981)

stated that the most important characteristics of the
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competency-based education lie in (a) its emphasis on

instruction based on goals rather than time; (b) its

response to issues of standards and accountability and (c)

its effort to restructure the roles of teachers and

students in the interests of shared responsibilities for

more effective learning, p. 42.

The CBE model was developed in the USA in response to

societal demands that changes be made in the educational

process because of deficiencies in methodology. In

developing the CBE model, it was generally believed that it

would be exigent, among other factors, to base a student's

fitness for employment, in a given capacity, upon his or

her demonstrated ability to perform in field situations,

those functions that are deemed necessary in the position.

According to Corcoran (1965), the competency-based approach

begins with the "definition of the knowledge, skills, and

attitudes required for successful performance in a

particular role. Demonstrated competence under realistic

conditions becomes the basis for awarding credentials,"

p. 4. Pottinger and Goldsmith (1979) stated that even

though a total agreement on the meaning of competence may

never be attained, they believed that there is a general

consensus that "competence as a concept is desirable, can

be taught, can be measured and that it is rarely the true

basis of teaching, learning, assessment, accreditation,

certification, or job access", p. viii.
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Burns and Klingstedt (1972) stated that competency-

based education originated from a philosophy of education

known as "Experimentalism." Three fundamental ideas are

associated with "Experimentalism." Burns and Klingstedt

(1972) list these ideas as (a) the world is in a constant

change (b) educational practice should be based on evidence

provided by psychological data, and (c) man's psychological

and sociological behavior is based on an economic and well-

being motive, p. 9.

Need for Competency-Based Education in Developing Countries

In the review of literature section (page 36), it was

pointed out that there is a critical need to adopt

appropriate methods for the training of rural public health

sanitarians so that they can make useful contribution to

their communities. In Water Supply and Sanitation, many

people have pointed out the inappropriateness of the

training methodology used in the training of the RIMS.

What seems to be more serious, however, is the unequivocal

fact that the health workers in the developing countries do

not have the competencies necessary for effective

performance as rural sanitarians.

Smith (1982) noted that the traditional approach to

the training of health workers in the Third World has often

"concerned itself more with transferring theoretical

knowledge than with developing adequate skills and problem-
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solving response patterns," p. 32. The International

Development Research Centre (IDRC) supports Smith's

observation. Based on extensive experience gained from

various water and sanitation projects in Third World

countries, the IDRC (1982) pointed out that one of the

bottlenecks in the water and sanitation projects deals with

the use of outdated, inflexible curricula and training

methods which fail to effectively prepare personnel for the

rural setting. The World Health Organization Expert

Committee on National Environmental health Programs in its

report (1970) recommended that in building up a national

body of environmental health workers, efforts should be

made to "establish a structure in which functions are

clearly defined, job descriptions are in no way derogatory,

and promotion prospects can be seen to exist. Furthermore,

the WHO (1954) stated that "the fundamental principle in

the utilization of sanitation workers is that each shall be

employed to the full extent of his/her ability and

training." The expert committee recommendation agrees with

Good (1973) who defined education "as the aggregate of all

the processes by means of which a person develops

abilities, attitudes and other forms of behavior of

positive value in the society in which he lives," p. 202.

In the definition of Environmental Sanitation, WHO

(1952) included the following areas:

(a) disposal of excreta, sewage and community wastes to
ensure that they are adequate and safe;
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(b) water supplies, to ensure that they are pure and
wholesome;

(c) housing, to ensure that it is of a character likely to
(i) provide as few opportunities as possible for the
direct transmission of disease, especially respiratory
infections, and (ii) encourage healthful habits in the
occupants;

(d) milk and other food supplies, to ensure that they are
safe (the questions of their nutritive quality being
excluded from consideration);

(e) personal and public habits of cleanliness, especially
in relation to disease;

(f) arthropod, rodent, mollusca, or other alternative;

(g) atmospheric conditions, to ensure that the external
atmosphere is free from deleterious elements and that
the internal conditions of workshops, houses, etc.,
are suitable for the occupations undertaken in them
(WHO, 1952) pp. 4-5.

In order to effectively carry out functions

within the umbrella of WHO's definition, the RPHS must

learn how to solve problems in the field. Because the

competency-based education is focused on (a) selection

of appropriate competencies; (b) the specification of

appropriate evaluation indicators to determine success

in competency achievement and (c) the development of a

functional instructional delivery system, it is

strongly recommended as a viable approach for the

training of rural public health sanitarians.

Adrounie and Chelikowsky (1984) have reported the

successful application of the CBE model in the

training of environmental health workers in a Third

World country (Indonesia). According to the authors,
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the "CBE approach offered a unique opportunity to

devise a training program specific to the needs of

health workers in Indonesia," p. 265. The adoption of

the CBE model was simply based on the philosophy that

it primarily allows an individual to be trained to a

level where he/she should be able to perform identi-

fied tasks, especially in the field. For the

Indonesian project, in addition to field experience

which was strongly recommended by the authors, the CBE

model also covered all the areas recommended as

important components of environmental sanitation by

WHO. Furthermore, individual modules were developed

for each topic and only necessary materials were

included. This approach, therefore, eliminates what

Pickford (1984) called wasteful effort in water supply

and sanitation projects which have marred training

programs in developing countries.

Adrounie and Chelikowsky (1984) explained that:

"The modular approach (CBE) to training is
not new, but it is different. It requires
that each instructor incorporate his/her
specific subject matter within the
module.... Since this deviated from the
traditional teaching methods, it was
necessary to retrain the existing teaching
staff to utilize this approach." p. 266.

The obvious lesson from the Indonesian experience

remains that the adoption of the CBE model requires (a) a

revamping of the old curricula; (b) a re-teaching of old
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teachers in order that they will fit into the new model and

(c) a solid financial backing from the government.

The adoption of the competency-based education model

for training of rural sanitarians in developing countries

will fail like other educational and training methods if

appropriate steps are not taken to select and train

potential environmental health workers in an environment

similar to where they will work. Smith (1982) noted that

the traditional pattern of training environmental health

workers in urban areas reinforces emigration from rural

areas to urban areas after training. Falkenmark (1982)

postulates that the tendency to locate training facilities

in urban areas takes away from the fact that the public

health sanitarian is being trained for the rural areas.

Also, Pineo et al. (1981), based on extensive environmental

field work in developing countries, have recommended the

recruitment of environmental health workers from rural

areas in which they will serve. In this way, the environ-

mental health workers can act as liaison between the health

agencies and the local community. In addition to the above

recommendations, there is a critical need to provide (a)

opportunities for in-service training in order to update

the knowledge of the RPHS and (b) promotion prospects. The

issue of promotion is of significant importance because

"the opportunity for promotion is a stimulus for better

work" (WHO Expert Committee) p. 25.
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In summary, the competency-based education model has

been recommended for use in the training of rural public

health sanitarians in Third World countries. However, it

stands to reason to carefully evaluate the competency-based

education model before its adoption by each country in the

Third World, because of cultural, socio-economic and

political differences. Evaluation, which is a process

whereby the usefulness, the value, the efficiency, or the

effectiveness of a program is determined, should be given

sufficient consideration and needs to be carried out on an

on-going basis.

Recommendations for Further Study

The following recommendations for additional study are

made:

1. In view of the fact that the study was carried out in

an environment unrelated to the problems being

explored, and, also, because of the inherent limita-

tions of research carried out by the use of

questionnaires,

conducted

an additional study should be

using only environmental health

professionals working in the Third World.

2. The developed instrument should be tested in the

field. Such field testing should be carried out in a

Third World country and should involve students

undergoing training in environmental health.
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3. The variance between the USA/Canadian panelists and

the Third World panelists in their judgment of

competencies should be taken into consideration when

designing a rural environmental health education

program.

4. The recognition by the expert panel members of the

role socio-cultural factors play in water and

sanitation programs in developing countries reflects,

among other things, that curriculum development for

RPHS should include socio-cultural competencies and

training programs should be tailored to fit into

existing cultural and socio-economic conditions in

each country.

5. In designing an environmental health curriculum, the

four categories used for this study should be given

adequate regard so as to permit the acquisition of

skills, ideas, and beliefs in these areas.

6. In-service training programs for RPHS should be based

on the competencies contained in the four categories.

Because of the dynamic nature of environmental health,

there is need for continuous refinement of the

instrument based on existing needs in each country.
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APPENDIX Al

LETTER FROM DR, PHELPS TO DELPHI PANEL
REQUESTING PARTICIPATION

20 January 1984

Dear Sir:

Attached is a letter from Peter Okoye seeking your
help in completing, what I consider, a most worthwhile
endeavor. As Mr. Okoye indicates, the information from his
study should be of crucial value in future selection and
training of sanitarians in developing countries.

We, as professionals, are often asked to participate
in a variety of questionnaires; often taking valuable time
away from other endeavors. I would hope you could find
time to participate in Mr. Okoye's study because I strongly
feel the results may well have tremendous implications for
future environmental programs in a variety of settings.

Many thanks for your consideration.

Dr. David W. Phelps
Professor of health
& Major Adviser

Oregon State University
Corvallis, OR 97331
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APPENDIX 12

LETTER FROM RESEARCHER TO DELPHI PANEL
REQUESTING PARTICIPATION

20 January 1984

Dear Sir:

As the goal of "Health for all by the year 2000" draws
nearer with each new day, there is an urgent need for
health professionals to increase their search for better
and more effective ways to improve the health conditions of
people in developing countries.

I am a doctoral candidate from Nigeria, studying at
Oregon State University. Research is being conducted under
the auspices of the Department of Health to identify
competencies which are deemed necessary for Public Health
Sanitarians to perform effectively in rural areas of
developing countries.

Through an extensive review of literature and
interviews of professionals in the Public Health field,
your name has been identified as someone whose expertise
qualifies to be part of this research. Through this letter,
I am asking if you would be willing to serve on a Delphi
panel to assist in the research. If selected, you will be
one of about forty individuals, in the United States,
Canada, and developing countries actively involved in the
field of Environmental Health and Sanitation, invited to
participate in this study.

The research will employ the Delphi technique. This
technique is a research procedure that allows the
collection of opinions from experts in a specific field
without any face-to-face encounter. An original list of
eighty-five competency statements is about to be developed
from the literature, experience obtained from my field
training in a local health department, and interviews with
participating sanitarians within and outside Oregon.

As a panel member, your duty would be to review the
list of competency statements on two occasions. You are
specifically being requested to react, using a six-point
scale, to the relevance or appropriateness of each state-
ment; to expatiate, to suggest additions and/or deletions,
and to return the materials to me.
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Data from the first set of materials will be analyzed
and, from there, a second set of competency statements will
be formulated which will include the recommendations and
suggestions of all panel members. The revised statements
and comments will then be sent to you for your final
reaction. Each review should not require an excessive
amount of your time (30-60 minutes). The final competency
statements of panelists from USA/Canada will then be
compared with the final competency statements of panelists
from developing countries. A hypothetical Environmental
Sanitation program will then be developed based on the
final competency statements from the experts.

We would be most pleased if you would be able to
participate in this study. Enclosed is a self-addressed
envelope in which I'm asking you to return the attached
response sheet.

I am looking forward to hearing from you. Thank you.

Sincerely,

Mr. Peter Okoye
Doctoral Candidate
Dept. of Health
Oregon State University
Corvallis, Oregon 97331

Enclosures
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APPENDIX A3

LETTER TO PRETEST PANEL REQUESTING PARTICIPATION

2 March 1984

Dear

I am a doctoral candidate from Africa, Nigeria,
studying at Oregon State University, and I am conducting
research under the auspices of the Department of Health.
The purpose of the research is to identify competencies
which are deemed necessary for effective performance as a

Rural Public Health Sanitarian in Third World countries.

The research will employ the Delphi technique. This
technique is a research procedure that allows the
collection of opinions from experts in a specific field
without any face-to-face encounter. I have conducted the
first part of the research which involved a compilation of
a list of competency statements based on a thorough review
of the literature and suggestions from academicians,
practitioners and people versed in Third World health
problems.

The next step in this research will be to pretest the
instrument by sending it to a carefully selected pretest
panel of ten-to-twenty experts from the USA and Canada for
their reactions. The competency statement list will be

revised using the pretest panel's input.

The next step will be to send the refined set of
competencies to two expert panel groups: 1) USA and
Canadian environmental health specialists who are
knowledgeable in Third World countries' environmental
health problems; 2) environmental health professionals in
the Third World countries. From the analysis of the
likeness and differences of the results of the two reaction
panels, a model set of competencies will be developed which
could be useful in the following ways:

a) Curriculum development for Public Health
Sanitarians, particularly in rural areas of
developing countries.

b) Development of continuing education programs for
Rural Public Health Sanitarians in developing
countries.
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c) Development of a model environmental health
program for a developing country.

d) Provide the much-needed information vital to the
success of environmental health programs carried
out by International Agencies in Third World
countries.

Your name was selected because of your authorship of
journal articles in the field of environmental health.
Through this letter, I am asking if you would be willing to
serve as a pre-test panel member for instrument validation.
You are specifically being requested to evaluate the
procedure and refine the competency statements, based on
their relevance or appropriateness to Third World environ-
mental health situations. I would appreciate your comments
and suggestions for additions, deletions, or changes for
any of the procedures or statements. In order to maintain
the validity of this study, none of the pre-test panel
members will be participating as an expert panel member.

Obviously, you a very busy person, but I am convinced
that this research will be useful to both first and third
world environmental health practitioners when it is
completed. Enclosed is a self-addressed, stamped envelope
in which I am asking you to return the attached response
sheet by March 15, 1984. Your response will be completely
confidential.

I am looking forward to hearing from you. Thank you.

Sincerely,

Mr. Peter Okoye
Doctoral Candidate
Department of Health
Oregon State University
Corvallis, Oregon 97331

Enclosure
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RESPONSE SHEET

RE: Delphi Panel member participation "Identi-
fication of competencies for Public Health
Sanitarians in Developing countries."

You are being requested to check one of the following
statements below and return to me in the attached, stamped,
self-addressed envelope.

_____ I will be able to take part as a Delphi panel
member.

____ I will not be able to take part as a Delphi
panel member.

Signature

Mailing Address

Thank you,

Mr. Peter Okoye
Doctoral Candidate
Department of Health
Oregon State University
Corvallis, Oregon 97331
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LETTER TO DELPHI PANEL EXPLAINING
DELPHI PROCEDURE

March 20, 1984

Dear Sir:
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Thank you for your willingness to participate in this
research to identify competencies deemed necessary to

perform effectively as rural sanitarians in developing
countries. Your input will contribute greatly in the
generation of a valid list of competency statements. As was
stated earlier, the procedure that will be used in this
research is termed the "Delphi technique" and it comprises
the following steps:

1. Each Delphi panel member is sent a questionnaire
upon which he/she will provide "feedback" through
a rating scale which will serve as the basis for
retaining or rejecting each competency statement.
Opportunities will be provided for adding or
rejecting competency statements.

2. From the results of the statistical analysis of
the first questionnaire and suggestions from each
panel member, a new questionnaire will be
formulated.

3 The second questionnaire will then be sent to each
panel member with individual panel member's
comments from the first questionnaire. Panel
members will be asked to respond to the question-
naire in the same manner as the first.

4. A final list of competency statements will be
developed from the analysis of the questionnaire
and suggestions put forward by panel members. The
final list will be comprised of statements upon
which panel members have reached consensus. If
for any reason/s a consensus is not reached after
the analysis of the second questionnaire, a third
questionnaire will be sent out for further
reaction. You will receive the first questionnaire
around mid-April, 1984.
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Your interest and willingness to serve as a Delphi
panel member is deeply appreciated. Your responses in this
research will be treated confidentially. In any case, you
will be cited as having participated in this research,
unless you state otherwise.

Feel free to call me if you have any questions or
observations concerning this research. Thank you.

Sincerely,

Mr. Peter Okoye
Department of Health
Oregon State University
Corvallis, Oregon 97331
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APPENDIX A6

LETTER PRESENTING QUESTIONNAIRE #1 AND
INSTRUCITONS FOR COMPLETING THE QUESTIONNAIRE

June 4, 1984

Dear

With reference to my letter of March 20, 1984, enclosed
is the validated research instrument. The eighty-five
competency statements were developed after interviews of
Environmental health experts in the field, and an extensive
review of literature using the National Environmental health
Association Handbook as a guide. A total of eighty-eight
competency statements were originally developed and put in a
questionnaire format. The question-naires were then sent out
to a Pre-test Panel consisting of United States and Canadian
environmental health experts.

The Pre-test Panel made changes in the wording of the
competency statements, deleted competencies which were not
applicable and stated reasons for doing so.

The competencies have been grouped into four
categories:

A. Administrative B. Technical

C. Socio-cultural D. human Relations

The competencies apply only to a rural Public health
Sanitarian. The Public Health Sanitarian as defined by this
research is one who has completed a formal training
organized by his/her home country. For ease of under-
standing, these definitions apply to the present research
and it is hoped that panel members keep this in mind as they
complete the questionnaire.

Developing Country (Third World): Countries in Africa, Asia,
Central America, South America which are in the process of
development as compared to U.S., France, U.S.S.R., or Great
Britian.

Public health Sanitarian: A person with formal education in
the Environmental Health Sciences, who applies those
knowledges, skills and attributes to management of the
surrounding area so as to protect both human health and the
environment.

Rural Area: Pertaining to villages, towns and people living
in such places. Some of these villages depend on ponds or
streams for water. Some have pipe-borne water, but,
generally, rural areas lack an organized health care system.
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INSTRUCTIONS: For completing the questionnaire.

This is the first of two questionnaires. You are asked to:

A. On the likert scale provided, indicate the extent
to which you agree or disagree that a Rural Public
health Sanitarian should be able to perform a

given competency. Feel free to make changes in

the wording of each competency statement.

B. If for any reason you find a competency not
applicable, please use space provided to state
your reason for disagreeing.

C. At the end of each category, space is provided so
that you can add any competency statement which
you believe should be useful for a rural sanita-
rian in a developing country.

After receiving the first questionnaire from all panel
members, I will tabulate the data, add, delete, or make
changes in the statements and formulate a second question-
naire. The second questionnaire will also include statements
or reasons for disagreeing made by panel members. The
competency statements gaining consensus of the international
panel will be the final product of this study.

The following numbers apply to the agree - disagree
scale.

1 = strongly disagree (SD) 2 = disagree (D)

3 = disagree with reservation (DR) 4 = agree with
reservation (AR)

5 = agree (A) 6 ... strongly agree
(SA)

Your reactions to the instrument will be treated
confidentially. Please complete the Questionnaire and return
it by June 29, 1984, in the stamped, self-addressed envelope
provided. Thank you.

Sincerely,

Mr. Peter Okoye
Doctoral Candidate
Department of Health
Oregon State University
Corvallis, Oregon 97331
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APPENDIX Al

IDENTIFICATION OF PUBLIC HEALTH SANITARIAN COMPETENCIES
FOR RURAL AREAS OF DEVELOPING COUNTRIES

QUESTIONNAIRE 91

Catetor/_A: ADMINISTRATIVE

KEY: 1 Strongly Disagree 4 Agree with reservation
2 Disagree 5 Agree
3 Disagree with reservation 6 Strongly agree

A rural public hc.A.th sanitarian should be able to:

1. Demonstrate knowledge of the country's Environmental 1 2 3 4 5 6Health Organization: Define program areas, chain of command
and available resources.

*

2. Demonstrate knowledge of goals and objectives of the 1 4 5 6organization.

*

3. Participate in Planning Environmental Health programs 1_2 3 4 5 6at the local level.

4 Participate in development of Environmental health 1 2 3 4 5 6programs at the local level.

5. Define and quantify Environmental Health problems 1 2 3 4 5 6within a community utilizing nationally developed protocol.

*4

6. Rank Environmental Health problems within a community. 1 2 345 6

7. Submit for approval to surpervisor program proposal 1 2 3 4 5 6for implementation.

8. Review and evaluate documents and planning
specifications for completeness and accuracy.

1 2_3 4 5 6
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9. Conduct liaison activities and facilitate
communication with other agencies or groups
involved with Environmental health Programs.

I

1 2 3 4 5 6

10. Demonstrate skill in conducting meetings with village 1 2 3 4 5 6
heads.

11. Demonstrate leadership abilities in working with others.12 34 5 6

12. Accept constructive criticism as a means of self- 1_2 3 4 5 6
improvement.

II

13. Demonstrate skill in utilizing epidemiology to define 1 2 3 4 5 6
environmental health programs and identify program needs.

*

14. Demonstrate willingness to work effectively as a 1 2 3 4 5 6health worker.

15. Demonstrate ability to work with others in a health 1 2 3 4 5 6
team.

16. Demonstrate ability to record information, use data 1 2_3 4 5 6
and make written reports.

*

17. Demonstrate ability to prioritize problems and organize 1 2 3 4 5 6
plans to solve such problems.

If you have any alditional competencies which you think have been omitted,
please add below.
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CateEori_B: TECHNICAL
TInsects and Rodents, Food, Solid Waste and Water)

KEY: 1 = Strongly Disagree 4 = Agree with reservation
2 = Disagree 5 = Agree
3 = Disagree with reservation 6 = Strongly agree

A rural public health sanitarian should be able to:

1. Conduct Environmental Health field investigations, 1 2 3 4 5 6
surveys, and inspections by utilizing nationally developed methodology.

2. Demonstrate knowledge of national and local codes, 1 2 3 4 5 6
regulations, ordinances as they apply to Environmental Health in each
country.

*

3. Demonstrate knowledge of communicable and non- 1 2 3 4 5 6
communicable diseases, their causative agents and control techniques.

*

4. Demonstrate knowledge of tropical diseases, their 1 2 3 4 5 6
causative agents and control techniques.

5. Demonstrate knowledge of major types of reservoirs 1 2_3 4_5 6
of diseases communicable to people.
a) Humans b) Animals
c) inanimate (free-living in soil or water) d) Plants

6. Demonstrate knowledge of biological, physical, and
chemical factors involved in disease causation.

I

1 2 3 4 5 6

7. Demonstrate knowledge of all major kinds of micro- 1 2 3 4 5 6
organisms, such as viruses, bacteria, pathogenic fungi, rickettsia,
algae, protozoa, and helminthic parasites that are of importance in the
Sanitarian's country/region.

*
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8. Demonstrate knowledge of major known water-borne
1 2 3 4 5 6diseases and how the cycle of infection works.

V IV

9. Demonstrate an understanding of the relationship
1 2 3 4 5 6between water-borne, water-washed, and water-related vectors.a

10 Demonstrate knowledge of all relevant water-
1 2 3 4 5 6connected diseases and the prevention strategy for each, e.g.,Typhoid and Onchocereiasis.

11. Collect water samples and effectively interpret
report of analysis made by the laboratory.

II

1 2 3 4 5 6

12. Run water samples using a portable kit.
1 2 3 4 5 6It

13. Inspect and evaluate sources of local piped water. 1 2 3 4 5 6
o f

14. Understand basic principles of water treatment using 1 2 3 4 5 6appropriate technology: 1) water chlorination 2) slow sand filter

15. Understand the threats of sewage on water quality.
II

16. Make routine inspections of excreta disposal sites 1 2 3 4 5 6(composting sites, privies) and recommend improvements to local officials.il
17. Demonstrate an understanding of the epidemiology

of excreta associated diseases.
1 2 3 4 5 6
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13. Advise on better methods for privy operation and 1 2 3 4 5 6composting nethods, depending on available technology and local soilconditions.

4*

19. Demonstrate ability to perform percolation tests or 1 2 3 4 5 6soil absorption tests.

20. Evaluate water sources and their physical conditions. 1 2 3 4 5 6

*4

21. Determine sources of contamination of groundwater
and stream water with other professional help.

If

22. Prepare reports covering stream and groundwater
pollution investigation.

It

23. Inspect pond:, streams, and rivers where people do
laundry.

*4

24. Demonstrate Knowledge of the types of solid waste
generated by a locality.

* *

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

1 2 3 4 5 6

25. Inspect and advise households on garbage and refuse
1 2 3 4 5 6disposal methods.

* *

26. Demonstrate an understanding of the relationship 1_2 3_4_5 6between disease and solid waste.

* *

27. Perform a cotmunity survey to determine extent of 1 2 3 4 5 6solid waste problems.

ax

28. Demonstrate knowledge of food-borne diseases and how 1 2 3 4 5 6the cycle of infection works.

4*



29. Demonstrate knowledge of control of food-borne
diseases.

*4

1 23 45 6

30. Demonstrate knowledge of characteristics and 1_2 3 4 5 6
properties of milk.

4*

31. Make routing inspections of food sold in open markets 1 2 3_4 5 6
and local '-otels.

w

32. Survey the extent and nature of rodent and insect 1 2 3 4_5 6
problems in the community.

N

33 Organize programs for control of vectors, such as
Mosquitoes, Tse-Tse flies and fleas.

* *

1 2 3 4 _5 6
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34. Direct and supervise the community on water-drainage,
1 2 3 4 5 6

insect spraying, screening, or other methods of control against vectors
of disease appropriate to a given region.

35 Demonstrate an understanding of the natural habitat
1 2 3 4 5 6

and control of insects of public health and economic significance as
they affect a particular rural area.

11

36. Operate sprayers and other pest control equipment
available in that country.

4*

37. Recognize the positive and negative aspects of
pesticides in terms of health and ecology.

*

1 234 5 6

1 2 3 4 5 6

38. Demonstrate an understanding of biological control of 1 2 3 4 5 6
insects and rodents such as use of Gambusia affinis to
control mosquito larvae.
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39. Direct the community in ratproofing, roach control, 1 2 3 4 5 6
dusting and other methods which have been proven effective
in a given country/region.

40. Participate in rural research or surveys in order to 1 2 3 4 5 6
identify problems and solve them.

I

If you have any additional competencies, which you think have been omitted,
please add below.

Category C: SOCIO-CULTURAL

reservation

agree

BST: 1 = Strongly Disagree 4 = Agree with
2 = Disagree 5 = Agree
3 = Disagree with reservation 6 = Strongly

A rural public health sanitarian should be able to:

1 . Demonstrate an understanding o f human needs as they
relate to physical, mental, and social health.

1 2 3 4 5 6

2. Demonstrate knowledge of the community tradition,
customs, and beliefs, as they relate to sanitation and

1 2 3 4
health

5 6
behavior.

II I

3 . Possess the ability to identify community leadership
structure.

1 2 3 4 5 6

4. Project a good image as a helper/educator, rather
than an enforcer of sanitation laws.

1 2_3 4_5 6

5. Locate and determine the sanitary conditions of the 1 2 3 4 5 6
places where tillagers get water for drinking and for washing themselves.
I 41

6. Educate the community on the need for boiling water
before drinking it.

1 2 3 4 5 6
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7. Explain to the community how to build and use a simple 1 2 3_4 5 6sand filter to purify drinking water.
*

8. Organize and promote the development of adequate water 1 2_3 4 5_6supplies for rural schools and homes.
#

9. Educate the community on the health dangers ofdefecating in open places.

*

1 2 3 4 5 6

10. Give advice on why and how to build simple privies for 1 2 3 4 5 6those without privies.

*
11. Determine whether or not a privy is properlymaintained.

**

1 2 3 4 5 6

12. Encourage the community to wash hands with clean water 1 2 3 4 5 6after defecating.

*0

13. Educate the community on the relationship betweendisease and improperly protected food.
*0

14. Demonstrate simple ways to protect food fromcontamination.
*

*.

1 2 3 4 5 6

1 2 3 4 5 6

15. Demonstrate an understanding of the role of the family
1 2 3 4 5 6as an agent in the etiology of disease, i.e., as a system of interactingindividuals who harbor disease and can transfer it to others, e.g.,refusing a tuberculosis

vaccine could affect others in the family.*
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16. Demonstrate an understanding of the role of the family 1 2 3 4 5 6as an intervening variable that passes on a culture conduciveeither to good or to poor living circumstances.

*

If you have any additional competencies which you think have been omitted,please add below.

Category D: HUMAN RELATIONS

KEY: 1 = Strongly Disagree 4 = Agree with reservation2 = Disagree 5 = Agree3 = Disagree with reservation 6 = Strongly agree
A rural public health sanitarian should be able to:

1. Express willingness to work in a rural area.
1 2_3 4 5 6

2. Demonstrate ability to explain simple ideas to people. 1 2_3 4 5 6
**

3. Perceive social situations that require sympathetic
1 2 3 4 5 6perception and tactful handling, e.g., illiteracy, ignorance,and poverty.

4. Prepare and distribute bulletins and pamphlets on
1 2 3 4 5 6proper personal hygiene and sanitation.

fI

5. Demonstrate skill in providing information and
education to community leaders.

*0

1 2 3 4 5 6

6. Demonstrate knowledge of group dynamics in the
1 2 3 4 5 6decision-making process, as it relates to Environmental Health.

*
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7. Project a respectful attitude toward the community. 1 2 3 4 5 6
II

8. Demonstrate knowledge and skill in the use of 1 2 3 4 5 6audiovisuals, radios, pamphlets, posters, and newspapers to educate andinform the public.

4

9. Demonstrate skill in motivating the community to 1 2 3_4 5 6achieve.

10. Project a positive attitude toward the community.
1 2 3 4 5 6

*

11. Demonstrate ability to perform a community survey by 1 2 3 4 5 6using the interview, questionnaires or public opinion polls.
4

12. Motivate and encourage the community to work for needed 1 2 3_4 5 6changes.

If you have any additional competencies which you think have been omitted,in this category, please add below.

Use space provided for any comments in reference to the listed competencies.

Please state reasons for disagreeing.
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APPENDIX A8

DUNNING LETTER TO DELPHI PANELISTS-QUESTIONNAIRE #1

RE: Identification of Public Health Sanitarian
Competencies for Rural Areas of Developing
Countries

231

I wish to inform you that I have not received the
questionnaire which I sent you around the middle of June,
1984. The questionnaire deals with the identification of
Public Health Sanitarian competencies for rural areas of

developing countries.

If for any reason the first questionnaire did not reach
you, or was mislaid, I have enclosed a copy of the

questionnaire with a stamped, self-addressed envelope for

your convenience. Because the Delphi technique is being
utilized for this research, it is important that all
questionnaires be returned before the next step is

initiated.

Obviously, you are a very busy person, but it would be
appreciated if you can donate a little time to this study.

I am hoping to hear from you soon.

Sincerely,

Mr. Peter Okoye
Dept. of Health
Oregon State University
Corvallis, Oregon 97331

Enclosures: 2

P. S. If you have already mailed the questionnaire to me,
please ignore this letter. Thank you.
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SUMIART REPORT: DELPHI QUESTIONNAIRE /1 - USA/CANADIAN EXPERTS
Identification of Rural Public Health Sanitarian Competencies

Catesort ADMINISTRATIVE
The Rural Public health
Sanitarian should be able to:

1 = Strongly Disagree
2 = Disagree
3 = Disagree with Reservation

4 = Agree with Reservation
5 = Agree
6 = Strongly Agree

2 4 10 7 Mean IQRA1. Demonstrate knowledge of the T li 3 r --c -b 47957 ri: (AR-SA)country's Environmental health
Organization: Define program areas, chain of command and available resources.

Reasons for disagreeing:
a. The rural sanitarian will have limited links with national objectives.
Other comments: None

-
1 2--q 11 5 Mean TOR

-
A2. Demonstrate knowledge of goals and objectives of the 1 TT Ti 5 4.739 4-5 (AR-A)organization.

Reasons for disagreeing:
a. May direct sanitarian from goals of local program and immerse him in non-productive work.
b. Low priority for rural sanitarian.
Other comments:
a. Needs very general knowledge only. b. Perhaps not at the entry level.

1 2 12 8 Mean TORA3. Participate in Planning Environmental health programs 1 2 3 V -6 -6 5.174 5- 6(A -SA)at the local level.

Reasons for disagreeing: None
Other comments: a. Question needs rewording There was an error in typing. The word"problem" should have read "program". Majority of the panel members noticed this.

1 1 13 8 Mean IQRA4. Participate in development of environmental health
1 2 3 4 5 6 5.217 5-0-(i-SA)programs at the local level.

Reasons for disagreeing: None
Other comments: a. Sanitarian deserves to be included early in the planning stage by the
administrators, especially if he will be expected to carry out those program plans.



4 7 9 3 Mean IQRA5. Define and quantify environmental health problems
1 2 3 17 5 6 4.478 4-5 (AR-A)within a community, utilizing

nationally developed protocol.

Reasons for disagreeing:
a. Nationally developed protocol will discourage independent creativity in attackingproblems.
Other comments: a. Sanitarians could participate but should not be solely responsible forsurveys or studies. A planner or public health advisor should spearhead such studies.b. Few countries have such protocols. Thailand just initiated "Minimum sanitation needs"surveys. c. Depends on educational level of sanitarian. d. If there is any such nationallydeveloped protocol.

2 .g 11 T----MeanA6. Rank environmental health problems within a community.
1 2 3 4 5 6 4.739

TOR
4-5 (AR-A)

Reasons for disagreeing: None
Other comments: a. Jointly with epidemiologist. b. Will depend on individual knowledgeand training received by the sanitarian. c. Depends on educational level of sanitarian.d. This should be community's responsibility, with guidance from sanitarian.

1 1 1 13 7 Mean IQRA7. Submit for approval to surpervisor, program proposal 1 2 3 11 5 6 3.043 5-6 (A-SA)for implementation.

Reasons for disagreeing: a. Wording is questioned. Other comments: None

2 2 313 Mean IQRAB. Review and evaluate documents and planning specifi- 1 2 3 7i r T7 -4.304 4-5 (AR-A)cations for completeness and accuracy.

Reasons for disagreeing: a. Only if the field assigned PhS is in an administrarive position.b. If involved in their development, the documents should be reviewed and evaluated at ahigher organizational level.
Other comments: a. A rural sanitarian needs to rely on other expertise for this task, butshould participate where applicable. b. Review of documents should not deter field work.

1 2 5 13 2 Mean IQRA9. Conduct liaison activities and facilitate communication
1 2 3 4 5 6 4.565 4 -5 (AR-A)with other agencies or groups involved with environmental health programs.

Reasons for disagreeing: a. Only if the field-assigned public health sanitarian is inan administrative position (so as to avoid using wrong signals). b. how?Other comments: a. Include local officials.



A10. Demonstrate skill in conducting meetings with village
heads.

1_ 1 11 10_ _Mean IQR
1 2 3 4 5 6 5.304 5-6 TA-SA)

Reasons for disagreeing: None
Other comments: a. If sanitarian is from that area or belongs to that tribe.
b. Communication skills important.

All. Demonstrate leadership abilities in working with
others.

1 14 8 Mean IQR
1 2 3 4 5 6 5.261 5-6 (A -SA)

Reasons for disagreeing: None
Other comments: a. Very obvious b. Particularly with women in villages.

Al2. Accept constructive criticism as a means of
self-improvement.

1 _2 _10 10 Mean IQR
1 2 3 4 5 6 5.261 (A-SA)

Reasons for disagreeing: None Other comments: a. Strongly culturally defined.

2 _3_ 14 3 Mean
A13. Demonstrate skill in utilizing epidemiology to define

1 2 3 4 5 6 4.818
environmental health programs and identify program needs.

Reasons for disagreeing: a. Depends on meaning of "utilizing." Don't expect too much.
b. A simple public health sanitarian hardly knows enough epidemiology to do this.
Other comments: a. he or she should understand the application of
epidemiology and recognize the limitations in the evaluation of environmental
health problems.

ICH
5(A)

A14. Demonstrate willingness to work effectively
and responsibly as a health worker.

Reasons for disagreeing: None Other comments: None

1 1 8 13 Mean TOR
1 2 3 4 5 6 5.425 5-6 (A-SA)

1 1 8 13 Mean IQR
A15. Demonstrate ability to work with others in

1 2 3 IF 5 6J 5.565 5 -6 (A-SA)a health team.

Reasons for disagreeing: None Other comments: None



A16. Demonstrate ability to record information, use
data and make written reports.

Reasons for disagreeing: None Other comments: None

1 1 15 6 Mean IQR
T 3 7- -5-6 5.130 5-67A-SA)

A17. Demonstrate ability to prioritize problems and
organize plans to solve such problems.

1 7 11 4 Mean IQR
F 3 1-1- -5- T 4.763 4-ITAR-A)

Reasons for disagreeing: None
Other comments: a. Same as 46 b. See #6 o. Depends on scope of program and professionalcompetencies. d. "Prioritize" - horrible word. e. how much training has the public healthsanitarian had? How much schooling?

If you have any additional competencies which you think have been omitted, please add below.

Additional competencies generated by_exgert panel for Category A.

A18. Demonstrate knowledge in estimation of manpower required for carrying out local sanitation projects.

A19. Demonstrate an elementary knowledge of financial procedures used by his/her organization at thelocal level.

A20. Demonstrate knowledge of procedures for ordering supplies (procurement) adopted by his/her departmentat the local level.

A21. Demonstrate knowledge of how to obtain data on public preferences, priorities and goals so thatprogram satisfies local desires.



CATEGORY B: TECHNICAL

The Rural Public Health Sanitarian should be able to:

4 11 8 Mean IQR81. Conduct environmental health field investigations, 1 2 3 V 5 6 5.114 5-6TA-SA)surveys, and inspections by utilizing nationally developed methodology.

Reasons for disagreeing: None
Other comments: a. Only if a nationally developed methodology is available.
b. Nationally developed methodology is not necessarily superior to local methods.
c. Yes, as long as sanitarian is well-trained in technical and organizational skills.
d. Yes, but sanitarian should not be discouraged from being creative and developing

individual new techniques which produce desired results and, at the same time meet
the intent and goals set forth.

2 VTT 5 Mean IQRB2. Demonstrate knowledge of national and local codes, 1 2 TI 5 -6 476-64 4-3TAR-A)regulations, ordinances as they apply to environmental health in each country.

Reasons for disagreeing: a. Substitute the word "awareness" for "knowledge".
There may be many departments, organizations, agencies, etc., each with their ownbureaucracy.
Other comments: a. Local code should have priority. b. An understanding of generally
accepted practices would be beneficial, but it would be unnecessary to "demonstrate
knowledge....in each country." c. Nice to know; but necessary?
d. Good knowledge of local codes. e. Knowledge and implementation of those in hiscountry is critical. f. Rarely applies to rural areas in L.D.C.s. Can lead to
excessive emphasis on inspection, enforcement, bribes, etc., instead of education.

1 2 13 7B3. Demonstrate knowledge of communicable and non- T F 3 1F 6 -6
communicable diseases, their causative agents and control techniques.

Mean IQR
5- 611 -SA)

Reasons for disagreeing: a. Diseases related to water sanitation and hygiene.
Other comments: a. At least a limited knowledge on entry level. b. Now can a simplepublic health sanitarian know all this?



B4. Demonstrate knowledge of tropical diseases, their
causative agents and control techniques.

1 6 13 3 Mean IQR
I 2 3 4.783 4-5(1R-A)

Reasons for disagreeing: a. Diseases related to water sanitation and hygiene.
Other comments: a. A sanitarian is trained more for prevention techniques
rather than actions necessary following disease outbreaks. The sanitarian
must rely on his director/epidemiologist for follow-up. b. If applicable to
local area. c. Knowledge needs to be confined to information within area of work.
d. Only if problem exists in his country. e. A smattering knowledge. f. How can a public
health sanitarian know all this. g. Competency redundant given B3.

1. 5 14 3 _Mean IQRB5. Demonstrate knowledge of major types of reservoirs 2 3 -171 5 6 5.130 5-6 (A7SA)
of diseases communicable to people. a) humans b) animals
c) inanimate (free-living in soil or water) d) plants

Reasons for disagreeing: a. Diseases related to water sanitation and hygiene.
Other comments: None

1 5 143 Mean IQRB6. Demonstrate knowledge of biological, physical, and 1 2 3 IF 5 7 4.826 4-5 (AR-SA)
chemical factors involved in disease causation.

Reasons for disagreeing: None
Other comments: a. But not in depth. b. Within limitation of applicability to
normal assigned duties. c. Needs general knowledge only.

2 7 10 V Mean IQRB7. Demonstrate knowledge of all major kinds of 1 2 3 i- 1E7 1.696 4-!(AR-A)
micro-organisms, such as viruses, bacteria, pathogenic fungi, rickettsia, algea, protozoa, and
helminthic parasites that are of importance in the sanitarians country/region.

Reasons for disagreeing: a. List is too inclusive. b. Not all, only major organisms but not in depth.
Other comments: a. Where are you going to find this super rural public health sanitarian?

1 12 10 Mean IQRB8. Demonstrate knowledge of major known water-borne 1 7 T 11-3 T- 5.391 5:6 (A-SA)
diseases and how the cycle of infection works.

Reasons for disagreeing: None Other comments: None



- - 4 10 MeanB9. Demonstrate an understanding of the relationship
1 2 3 4 5 6 5.220

between water-borne, water-washed and water-related vectors.

Reasons for disagreeing: None Other comments: None

IQR
(1-§A)

1_ _3 12 7 Mean IQR810. Demonstrate knowledge of all relevant water-connected I 7 3 4 5 6 5.067 5-T (A-SA)diseases and the prevention strategy for each vector.

Reasons for disagreeing: a. More appropriate to refer to physicians
and other professionals.
Other comments: a. Yes, relevant and significant or important causes of
disease. b. Depends on educational level of sanitarian if interpretation of analysis is
fully understood. e. Not all. d. It is more important for the sanitarian to thoroughly
understand principles of a safe water supply rather than being an expert in all water-connected
diseases, although I do agree they should be aware. e. Example of Onchocerciasis may be limited
in some areas, other examples like malaria might be better.

4 7 11 Mean IQR811. Demonstrate skill in interpreting report
1 2 T 4 5 6 5.n8 5-T- (A-SA)of analysis made by the laboratory.

Reasons for disagreeing: None.
Other comments: a. Lab should report findings in easy-to-understand ways without expecting too muchfrom sanitarian. b. Sanitarians simply don't have the knowledge.

1 3 11 a Mean IQRB12. In the field, collect and analyze water 1 2 3 r 'ET- -5:5173 5- 6- (A -SA)samples using a portable kit.

Reasons for disagreeing: a. Should be portable or field kit where applicable,
or where water characteristics might change between time of collection and time of analysis.
Other comments: a. Probably only in those places where such kits are available to PhS inrural areas. b. Rarely available - therefore, don't take too much training time.

2 11 10 Mean RIRB13. Inspect and evaluate sources of local
1 2 3 4 5 6 5.348 5-6 (A-SA)piped water, including the making of a complete sanitary survey of supply system from source to consumer.

Reasons for disagreeing: None Other comments: a. Jointly with other professionals.



1.. 11 11 Mean IQR
B14. Understand basic principles of water treatment 1 2 3 4 5 6 5.435 5 -6 TA -SA)

using appropriate technology:
Reasons for disagreeing: None
Other comments: a. Include small pressure filters and rapid sand filters.

B15. Understand the threats of human excreta on water
quality.

Reasons for disagreeing: None Other comments: None

11 12 Mean IQR
1 2 3 4 5 6 5.522 5-67A-SA)

13 10 Mean IQR
818. Make routine inspections of excreta disposal 1 2 3 4 5 6 5.435 5-6 (A-SA)

practices - water-sealed latrines, septic tank systems, sewer discharges, and other methods of excreta
disposal.

Reasons for disagreeing: None Other comments: None

4 11 8 Mean IQR
B17. Demonstrate an understanding of the epidemiology of 1 2 T 4 5 6 5.174 5-6Ti-SA)

excreta associated diseases.

Reasons for disagreeing: None
Other comments: a. Basic, not in depth. b. Needs very broad understanding.

2 9 12 Mean IQR
B18. Advise on better and safer methods for excreta 1 2 3 71 5 6 5.435 5-6 (A-SA)

disposal (e.g. privies, composting) depending on available technology and local soil conditions.

Reasons for disagreeing: None Other comments: a. And cultural conditions.

1 2 13 6 Mean IQR
B19. Demonstrate ability to perform percolation tests or 2 3 1T 5 6 5.091 5-6T1-SA)

soil absorption tests.

Reasons for disagreeing: a. How extensive is the use of subsurface disposal systems?
Other comments: a. Depending on local needs. Train only if skill is really useful.
b. Important where land spreading of liquid sewage is practiced, but even more
importantly for design of septic tank drainage fields or sepage pits.



1 3 10 9 Mean IQRB20. Evaluate water sources and their physical conditions. 1 7 3 4 5 6 5.174 5-6 (A-SA)

Reasons for disagreeing:
a. Some skills desirable but better in the hands of the public health engineers.
Other comments: a. This competency should be included and 113 dropped.

_ - - 2 13 8 Mean IQRB21. Determine sources of contamination of groundwater and 1 2 3 4 5 6 5.261 5-6 (A-SA)stream water with other professional help.

Reasons for disagreeing: None
Other comments: a. If professional help is available.

7 11 5 .Mean IQRB22. Prepare reports covering stream and ground water 1 3 4 5 r 4.913 4-5 TAR-A)pollution investigation.

Reasons for disagreeing: None
Other comments: a. Jointly with other professional specialist. b. With recommendations of
other professionals, particularly in the case of ground water. Relates to item #22.c. Low-level d. Sanitarian should assist in compiling
information, but such reports should be responsibility of engineers, geologists, andhydrologists. e. Very difficult problem.

B23. Inspect ponds, streams, and rivers where people do
laundry.

1 2 1 13 6 Mean IQRT T 4 7 6 11:8r7o 5-6-7A-SA)

Reasons for disagreeing: a. Why? Unless used as a source of water supply.b. More important to understand cultural context of such activities.
Other comments: a. Inspect for what?

4 1TT Mean IQR824. Demonstrate knowledge of the types of solid waste IT T 5 .()7 5-6 TI-sA)generated by the community which are of environmental concern.

Reasons for disagreeing: None Other comments: None

1 13 r- Mean IQRB25. Inspect and advise households on garbage and refuse T 5 -6 TA -SA)disposal methods.

Reasons for disagreeing: None Other comments: None

O



2 14 6 Mean IQR
B26. Demonstrate an understanding of the relationship 1 2 3 T 5 lr -57043 5-6 (A-SA)

between disease and solid waste.

Reasons for disagreeing: a. Should not stress disease aspect.
Other comments: a. Relationships are more indirect than direct.

4 13 6 Mean IQR
827. Perform a community survey to determine extent of 1 2 3 4 5 6 5.587 5-6 (A -SA)

solid waste problems.

Reasons for disagreeing: None
Other comments: a. Knowledge to help community perform survey.

14 9
B2B. Demonstrate knowledge of food-borne diseases and how 7 7 7 5 7

the cycle of infection works.

Reasons for disagreeing: None Other comments: None

Mean IQR
5.391 5-6 TI-SA)

15 8 Mean IQR
829. Demonstrate knowledge of control of foodborne T 2 T1 5 r .348

diseases.

Reasons for disagreeing: None
Other comments: a. With emphasis on simple methods in developing countries.

830. Demonstrate knowledge of characteristics and
properties of milk.

1 4 12 5 Mean IQR
T T 5 1 4.-935 5-67A-SA)

Reasons for disagreeing: None Other comments: a. Question is too broad.
b. Depends on cultural practices, milk may be limited to breast milk.

2 1.2-1-- Mean IQR
B31. Make routine inspections of food sold in open markets 1 2 3 4 5 1 5.273 5-67I-SA)

and local hotels.

Reasons for disagreeing: None
Other comments: a. Would broaden - visual inspections are usually meaningless.

pa



832. Survey the extent and nature of
problems in the community.

Reasons for disagreeing: None

rodent and insect

Other comments:

1

None

2

833. Organize programs for control of vectors, such as 1

1

2
Mosquitoes, Tse-Tse flies and fleas.

1 14 8 Mean IQR
3 T 5 b 5j04 5-6 (A-SA)

2 7 Mean IQR
3 T" '3- 1 11.739 4 -6 TAR -SA)

Reasons for disagreeing:
a. Too large a job for rural sanitarian. b. Organizing and promoting should be done by others. PhS
should assist. c. Programs are usually organized more centrally.
Other comments: a. Need assistance of vector control specialists. b. Would broaden - rodents and others.
c. Also snails and other intermediate host of parasite organisms.
d. Jointly with other professionals, such as epidemiologist. e. A difficult task for RPhS.
f. Sanitarian should request assistance. g. Depends on existence of other vector control
specialists. Often better not to take sanitarian too far from concern - potable water,
privies & hygiene.

1

B34. Direct and supervise the community on water-drainage, i I 3
insect spraying, screening, or other methods of control against
to a given region.

5 7 10

11 5 3'

vectors

Mean TOR
5.130 4-6 (AR -SA)

of disease appropriate

Reasons for disagreeing: a. PhS should participate. Others should do the organizing and promotion.
Other comments: a. Jointly with engineer. b. Should be concerned more with potable water,
privies and hygiene. c. As long as PhS has been fully armed with the necessary information
from other team members, e.g., the entomologist, etc.

2 15 5--- Mean IQR
835. Demonstrate an understanding of the natural habitat 1 2 3 IF 5 b 5.174 5-6 TA--SA)

and control of insects of public health and economic significance as they affect a particular
rural area.

Reasons for disagreeing: None
Other comments: a. Use trained agricultural agents when available.



1 5 7_ 10 Mean IQR
836. Operate sprayers and other pest control equipment 1- 2 3 4 5 6 5.130 4-6 (AR-SA)

available in that country.

Reasons for disagreeing: a. May only instruct others in their use. b. Others should be trained
to perform this task.
Other comments: a. "Be faimiliar with" b. Be able to demonstrate the operation of.
c. Actually operate or understand operation? d. To know how to operate in order to teach others.
e. Needs to know about most widely used types only. f. A difficult problem.

B37. Recognize the positive and negative aspects of
pesticides in terms of health and ecology.

Reasons for disagreeing: None
Other comments: a. Basic understanding.

2 15 6 Mean IQR
"1- 2 5 4 5 1 5.174 5-6 (I-Ss)

1 7 11 4 Mean IQR
B38. Demonstrate an understanding of biological control 1 2 3 4 5 T 4.783 4-5(IR-A)

of insects and rodents such as use of Gambusia affinis to control mosquito larvae.

Reasons for disagreeing: a. Mosquito control major issue and needs proven approach.
b. Believe this is over-rated at present.
Other comments: a. There may be other control measures more appropriate than Gambusia.
b. Should consult closely with epidemiologist. c. Very specialized. d. has limitations.
e. Other competencies are more important.

1 2 16 Mean IQR
B39. Direct the community in rat proofing, cockroach 1 2 3 4 5 1 4.955 5 (I)

control, dusting and other methods which have been proven effective in a given country/region.

Reasons for disagreeing: a. Question priority per rural sanitation in
developing countries.
Other comments: a. Extent of involvement is debatable as ENS needs time elsewhere.

1 _2 17 Mean IQR
140. Participate in rural research or surveys in order to 1 2 3 4 5 6 4.957 5(I)

identify problems and solve them.

Reasons for disagreeing: None
Other comments: a. Particularly, how to formulate unbiased questionnaire.
b. Requires special skill. c. Assist in.



CATEGORY C: SOCIO-COLTORAL

The Public Health Sanitarian should be able to:

3 17 2 Mean IQR
C1. Demonstrate an understanding of human needs as they 1 2 3 '4 5 1 -67335 5C)

relate to physical, mental, and social health.

Reasons for disagreeing: None
Other comments: a. Not a clear statement.

1 12 9 Mean IQR
C2. Demonstrate knowledge of the community tradition, 1 2 3 11 5 6 5.364 5-6Ti-SA)

customs, and beliefs, as they relate to sanitation and health behavior.

Reasons for disagreeing: None Other comments: None

2 12 8_ Mean IQR
C3. Possess the skill to recognize leadership 1 2 4 5.213 5-6 (A-sA)

structure.

Reasons for disagreeing: None
Other comments: a. Public health inspectors are not trained to do this. Some anthropologists are.

4 7 11 Mean IQR
C4. Project a good image as a helper/educator, rather 1 2 T -3 3 T.315 5- 6XA -sA)

than an enforcer of sanitation laws.

Reasons for disagreeing: None
Other comments: a. Depends on local custom sometimes help/educate works, other times people
respond best to enforcement. b. Enforcement just as important in some jurisdictions.

2 .7 13 Mean IQR
C5. Locate and determine the sanitary conditions of 1 2 3 4 5 ; 5.500 5-6Ti-5A/

the places where villagers get water for drinking and for washing themselves.

Reasons for disagreeing: None
Other comments: a. Should work closely with engineers, microbiologists, and others in such
problems.



1 1D 7 Mean IQRC6. Educate the community on the need for boiling water 1 I 4 5 T 4.957 4-6 (AR-SA)before drinking it.

Reasons for disagreeing: a. Rarely economically feasible, effective or successful.Better to protect source.
Other comments: a. When necessary. b. Only if needed and practical.
c. Before this can be considered, question is availability of fuel for boiling water.Also for sanitary storage of the boiling. d. Assuming contamination.e. Depends on whether sources can be made safe. Boiling a last resort.

5---T1 8 Mean IQRC7. Explain to the community how to build and use 1 2 3 5 7- -:174 5-6(71-SA)a simple sand filter to purify drinking water.

Reasons for disagreeing: None
Other comments: a. All the data is not as yet in on the effectiveness of sand filters--s. mansonicercarie will pass through a simple sand filter. b. Sanitarian may not have engineering skills.c. Only if needed.

5 8_9 Mean IQRCB. Organize and promote the development of adequate 1 2 3 4 5 a 5.182 5-6 (A-SA)water supplies for rural schools and homes.

Reasons for disagreeing: None
Other comments: a. Depends on education and abilities of the sanitarian.b. If needed. c. More a function of engineers. d. This is the duty of the promoter.Sanitarian should assist in this.

1 _13 9 Mean IQRC9. Educate the community on the health dangers of 1 2 3 4 5 T 5.348 5-6(1-SA)defecating in open places.

Reasons for disagreeing: None Other comments: None

1 1 7 14 Mean IQRC10. Give advice on why and how to build simple
1 2 3 T 5 3 5.1178 5-6(5-SA)privies for those without sanitation facilities.

Reasons for disagreeing: a. Not in all communities.
Other comments: a. Will need assistance.

In



1 1 11 9 Mean TORC11. Determine whether or not a privy is properly
1 2 3 4 5 6 5.273 5-6 (A -SA)maintained.

Reasons for disagreeing: a. First criterion is whether built properly. If not may not befeasible to maintain. b. Excreta facility not privy.
Other comments: a. No special skill needed.

1 10.12 Mean IQRC12. Encourage the community to wash hands with clean 1 2 3 4 5 6 5.435 5-6 (A-SA)water after defecating.

Reasons for disagreeing: None
Other comments: a. With this, however, must consider having clean water available for usewhere defecating is practiced, b. Emphasis is on washing hands not clean water.c. Where will the water come from?

11 12 Mean. IQRC13. Educate the community on the relationship between
1 2 7 4 5 5.522 5-6 ((A -SA)disease and improperly protected food.

Reasons for disagreeing: None Other comments: None

10 13 Mean IQRC14. Demonstrate simple ways to protebt food from
1 2 Y G 5 57555 5-67A-SA)contamination.

Reasons for disagreeing: None Other comments: None

1 1 2 15 '4 Mean IQRC15. Demonstrate an understanding of the role of the 1 2 3 1 5 -6 4.870 571)family as an agent in the etiology of disease, i.e., as a system of interacting individualswho harbor disease and can transfer it to others, e.g., refusing a tuberculosis vaccine couldaffect others in the family.

Reasons for disagreeing: a. May be too sophisticated or disruptive to be worthwhile.Other comments: a. Example is controversial.

0.



1 2 17 3 Mean IQR
C16. Demonstrate an understanding of the role of the 1 2 3 ii 5 6 5 (A)

family as an intervening variable that passes on a culture conducive either to good or to poor
living circumstances.

Reasons for disagreeing: a. Nice idea, but not important. b. Really?
Other comments: a. Respect the family as a unit--question is complex.

General comments:

a. Many of the duties listed in this category are the responsibility of the health educator,
supported by the sanitarian.

CATEGORY D: HOMAN RELATIONS

The Public Health Sanitarian shoud be able to:

2 7 13 Mean IQ?D1. Express willingness to work in a rural area. 1 2 3 4 5 6 5.500 5-6 (A-SA)

Reasons for disagreeing: None
Other comments: a. "Express willingness" is quite different from "Being willing."
b. Providing remuneration is same as in an urban assignment. And if back-up
and technical support will be provided equivalent to urban sanitarian.

1 11 11 Mean IQR
D2. Demonstrate ability to explain simple ideas to people 1 2 3 4 5 Z 5.478 5-6717A)served.

Reasons for disagreeing: None
Other comments: a. Requires a knowledge of peoples' beliefs, habits, culture, fears, concerns.
b. Many learned professional cannot do this.

1 10 12 Mean IQR
D3. Perceive social situations that require sympathetic 1 2 3 4 5 Z 5.478 5-6TA-SA)

perception and tactful handling, e.g., illiteracy and ignorance, unemployment and low income.

Reasons for disagreeing: None
Other comments: a. Only if sanitarian is from that area or that community.



1 7_ 10 5 Mean IQRD4. Prepare and distribute bulletins and pamphlets on 1 2 3 4 5Z 11T36 5-6 (AR-A)proper personal hygiene and sanitation.

Reasons for disagreeing: None
Other comments: a. But at a level and type suitable for those who may be illiterate, but notignorant. There is no relationship between illiteracy and ignorance.b. You are expecting miracles from your PhS. c. Not commonly done. Might be useful forother village worker, change agents. d. "Personal hygiene" more in field of midwife and nurse.e. Should be prepared by health agency. f. For preparation, may need assistance from healtheducator or other experts. g. Preparation of literature requires cosiderable thought andmust not be carelessly or recklessly released.

05. Demonstrate skill in providing information and
education to community leaders.

1 13 9 Mean IQR
3 3 5

_Mean
5-6 (A-SA)

Reasons for disagreeing: None
Other comments: a. Communication skill may take a lifetime to acquire. Don't expect too muchfrom a new PHS.

1 5 14 2 Mean IQRD6. Demonstrate knowledge of group dynamics in the 1 2 3 4 5 3 4.773 4-5 (AR-A)decision-making process, as it relates to environmental health.

Reasons for disagreeing: None
Other comments: a. Too fancy. b. Depends on educational level of audience.

5 17 Mean IQRD7. Project a respectful attitude toward the community, 1 2 3 4 5 3 5.773 6-311)its leaders and the people.

Reasons for disagreeing: None Other comments: None

4 133 Mean IQRDR. Demonstrate knowledge and skill in the use of
1 2 5 4 5 3 4.957 5U)audiovisuals, radios, pamphlets, posters, and newspapers to educate and inform the public.

Reasons for disagreeing: None
Other comments: a. Will all this equipment be available? b. Statement implies that all ofthese materials, devices and enough budget will be available.

CO
CO



D9.
1 2 13

Demonstrate skill in motivating the community to T f 3 -IF 5b
achieve desired goals.

Reasons for disagreeing: None
Other comments: a. This can perhaps be done better through community
b. highly important. c. how? d. Not needed in all communities.
e. May be unreasonable to expect this much from a rural sanitarian or
Community motivation is very complex.

5 Mean
37t146

leaders

any other

IQR
5-TA)

individual.

6 15 Mean IQR
D10. Project a positive attitude toward the community. 1 2 3 4 5 6 5.714 5-6 (A-SA)

Reasons for disagreeing: None
Other comments: a. Combine with D7.

6 16 1 Mean IQR
D11. Demonstrate ability to perform a community 1 2 3 Ti 5 6 4.783 4-5 (AR-A)

survey by using the interview, questionnaires or public opinion polls.

Reasons for disagreeing: None
Other comments: a. With assistance/direction. b. Yes, important.
c. This has to be done with care, and following discussion and approval of community leaders.

2 1EI Mean IQR
D12. Motivate and encourage the community to work for 1 2 3 4 5 6 5.130 5 (A)

needed changes.

Reasons for disagreeing: None
Other comments: a. Will require help.

General Comments for Category D
a. Stick to basics of environmental concerns - water, food, sewage--modern concepts
10-20-30 years in the future.



APPENDIX A10

SUMMARY REPORT: DELPHI QUESTIONNAIRE it - THIRD WORLD EXPERTS
Identification of Rural Public health Sanitarian Competencies

Category A: ADMINISTRATIVE 1 = Strongly Disagree
2 = Disagree

The Rural Public Health Sanitarian 3 = Disagree with Reservation
should be able to:

4 = Agree with Reservation
5 = Agree
6 = Strongly Agree

Al. Demonstrate knowledge of the 1 2
country's Environmental Health Organization! Define program
resources.

Reasons for disagreeing: None Other comments, None

10 3 Mean
II 5 T. 5.231

areas, chain of command

IQR
5-TA)

and available

5 8 Mean IQR

A2. Demonstrate knowledge of goals and objectives of the
organization.

1 2 3 4 5 6 57616 5 -6 (A -SA)

Reasons for disagreeing: None Other comments: None

2 5 6 Mean IQR

A3. Participate in Planning Environmental Health programs
at the local level.

1 2 3 4 5 6 5.308 5-6 (A-SA)

Reasons for disagreeing: None
Other comments: a. Assist in, rather than, participate.

1 4 8 Mean IQR

A4. Participate in development of environmental health
programs at the local level.

1 2 3 4 5 6 5.538 5 -6 (A -SA)

Reasons for disagreeing: None
Other comments: a. By participating in both theory and practical aspects, the sanitarian

will gain the local population's support.

Ui
O



2 8 3 Mean IQR
A5. Define and quantify environmental health problems 1 2 3 4 5 6 5.077 5 (A)

within a community, utilizing nationally developed protocol.

Reasons for disagreeing: None
Other comments: a. Should act "under guidance". b. It is far better to gain support
and agreement with local community leaders which is acceptable protocol as they will then support
any projects envisaged that have been used as part of the national health program.

1 1 3-5 Mean IQR
A6. Rank environmental health problems within a community. 1 2 3 4 5 '6 5.077 5-6 (A-SA)

Reasons for disagreeing: None
Other comments: a. Sanitarian should assist in ranking environmental health problems.

A7. Submit for approval to supervisor, program proposal
for implementation.

1 8 4 Mean IQR
1 2 3 4 5 T 5.077 5-6(A-SA)

Reasons for disagreeing: a. Effective planning, which should be done with the people, need not
be approved by supervisors. Other comments: None

A8. Review and evaluate documents and planning
specifications for completeness and accuracy.

3 4 4 2 Mean IQR
1 2 3 4 5 T 4.154 4-5 (AR-A)

Reasons for disagreeing: a. Should have come before #5.
Other comments: a. Sanitarian should participate in the review along with others to ensure
objectivity and input from relevant non-public health specializations.
b. One can't define environmental problems without reviewing previous documents unless one plans to

depend solely on observation. c. This would depend on which ring of the ladder he/she is at in
his/her organization. d. This should have already been done by the supervisor.

e. Use where such reviews relate to environmental health.

1 2 -T 4 Mean IQR
A9. Conduct liaison activities and facilitate communication 1 2 3 4 5 6 5.000 5-6 (A-SA)

with other agencies or groups involved with environmental health programs.

Reasons for disagreeing: None
Other comments: a. May be better handled by public health sanitarian in
conjunction with his superiors because of heirarchial red tape.



6 7 Mean IQRA10. Demonstrate skill in conducting meetings with village 1 2 3 4 5 Z. 5.538 5-6TA-SA)heads.
Reasons for disagreeing: None
Other comments: a. Does not need to demonstrate skill in conducting meetings but should be competentto conduct a meeting.

All. Demonstrate leadership abilities in working with
others.

Reasons for disagreeing: None Other comments: None

1 6 E Mean IQR
T 2 3 V 5 6 5.385 5-6TA-SA)

Al2. Accept constructive criticism as a means of self-
improvement.

3 10 Mean
2 3 .G 5 I- 5.7-69

IQR
6 (sA)

Reasons for disagreeing: None
Other comments: a. Especially if the local people can teach local methods that have already beenproved and tried.

3 7 3 Mean ICH?A13. Demonstrate skill in utilizing epidemiology to define 1 2 3 V 5 6 5.0.170 5 TA)environmental health problems and identify program needs.

Reasons for disagreeing: None
Other comments: a. Useful, but not absolutely essential at basic village communication level.

114 Demonstrate willingness to work effectively
and responsibly as a health worker.

4 9 Mean IQR
1 2 3 4 5 Z. 5.6192 5-ZTA-SA)

Reasons for disagreeing: None
Other comments: a. If health workers = public health sanitarians.

115. Demonstrate ability to work with others in
a health team.

5 8 Mean IQR
T f 3. V 5 6 57515 5-6-(i-sA)

Reasons for disagreeing: None
Other comments: a. This is a basic item. b. Often a PhS works alone for considerable periods,but, must of course, adapt to team approach as needed.

IN)



A16. Demonstrate ability to record information, use
data and make written reports.

1 T 5 Mean IQR
1 2 3 4 5 T 5.308 5-6 (A-SA)

Reasons for disagreeing: None
Other comments: a. Agree, but sometimes illiterate people can do just as good a job. They may need

assistance with data/written reports. Team approach best.

A17. Demonstrate ability to prioritize problems and
organize plans to solve such problems.

5 4 4 Mean IQR
1 2 3 4 5 t- 47423 4-6 TAR-SA)

Reasons for disagreeing: None
Other comments: a. Priority setting would gain more support if it was done with the community leaders.
b. Priority setting is actually done by the target group, after the PBS has demonstrated his
ability to prioritize the problems. c. Agree, but should consult with superior's
reprioritization before actioned. d. Priority setting should be done in consultation
with supervisor. e. This ranges from 4 to 6 depending on the planning and problem levels.

Additional competencies_generated by_exgert_ganel members for Category A.

See Category 1. Rural health sanitarian should have good communication
A16 with his head office and submit regular reports on his program.

See Category 2. Competency related to implementation of approved environmental health problems:A2-AB organization, supervision, monitoring, financial management, evaluation.

CATRGORT B: TEChNICAL

The Rural Public health Sanitarian should be able to:
d 5 Mean IQR

B1. Conduct environmental health field investigations, 1 V 5 T 5.385 5-6 (A-SA)
surveys, and inspections by utilizing nationally developed methodology.

Reasons for disagreeing: None
Other comments: a. Or internationally-developed methodology. e.g., WHO

NJ



2 6 5 Mean IQR82. Demonstrate an awareness of national and local codes, 1 2 3 4 5 T 5.231 5-6 (A-SA)regulations, ordinances as they apply to environmental health in each country.

Reasons for disagreeing: None
Other comments: a. Local codes, regulations and ordinances primarily.

8 5 Mean IQRB3. Demonstrate knowledge of communicable and non- 1 2 3 4 5 b 5.385 5 -6 TA -SA)communicable diseases, their causative agents and control techniques.

Reasons for disagreeing: None Other comments: None

1 7 6 Mean IQRB6. Demonstrate knowledge of tropical diseases, their 1 2 3 4 5 8 5.250 5-6 (A-SA)causative agents and control techniques.

Reasons for disagreeing: None
Other comments: a. As they relate to environmental health. b. Prevalent diseases in his/herarea of operation or country. c. Not all the rural areas in developing countries are tropical.

1 6 6 Mean IQRB5. Demonstrate knowledge of major types of reservoirs 1 2 3 4 5 6 5.385 5-6 (A-SA)of diseases communicable to people.

Reasons for disagreeing: None Other comments: None

2--Z 5 Mean IQRB6. Demonstrate knowledge of biological, physical, and 1 2 3 4 5 8 5.231 5-6 (A-SA)
chemical factors involved in disease causation.

Reasons for disagreeing: None
Other comments: a. Demonstrate general knowledge. b. Demonstrate knowledge to a certain degreeas be/she will be demonstrating to mainly unsophistinated rural people.



1 2 4 6 Mean IQR
B7. Demonstrate knowledge of all major kinds of 1 2 3 4 5 6 5.077 5-5-7A-SA)

micro-organisms, such as viruses, bacteria, pathogenic fungi, rickettsia, algea,
protozoa, and helminthic parasites that are of importance in the sanitarian's country/region.

Reasons for disagreeing: a. It will be beyond the comprehension of the local population, but I think
the Rh sanitarian should have a workable knowledge of micro-organisms.
Other comments: a. Can be a very wide field. b. Not knowledge, but elementary knowledge.

88. Demonstrate knowledge of major known water-borne
diseases and how the cycle of infection works.

Reasons for disagreeing: None Other comments: None

1 4 7 Mean IQR
1 2 3 4 5 6 5.000 5 -6 (A-SA)

1 8 4 Mean IQR
89. Demonstrate an understanding of the relationship 1 2 3 V ; T 5.231 5-6(A-SA)

between water-borne, water-washed, and water-related vectors.

Reasons for disagreeing: None Other comments: None

3 4 Mean IQR
810. Demonstrate knowledge of all relevant water-connected 1 2 3 4 5 Z. 5.231 5-6 TA-SA)

diseases and the prevention strategy for each vector.

Reasons for disagreeing: None
Other comments: a. Relevant to that particular country/region.
b. Only where necessary since not all water-connected diseases are prevalent in each country.
c. Demonstrate knowledge on the effects of all major relevant water-connected diseases.

6 7
811. Collect water samples and effectively inter- T 2 3 4 5 T

pret report of analysis made by the laboratory.

Reasons for disagreeing: None Other comments: None

Mean IQR
5.538 5-T-TA-sto

9 4 Mean IQR
B12. Run water samples using a portable kit. 1 2 3 4 5 6 5.368 5-6 (A-SA)

Reasons for disagreeing: a. he could also just know how to take and preserve sample(s) for
latter analysis. Other comments: None

N
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1 7 4 Mean IQR
B13. Inspect and evaluate sources of local 1 2 -5 4 5 6 5.167 5-6 TA-SA)

piped water.
Reasons for disagreeing: None
Other comments: a. At an unsophisticated level, e.g., wells, boreholes, springs.

5 8 Mean IQR
B14. Understand basic principles of water treatment 1 2 3 4 5 6 5.615 5-6 TA-SA)

using appropriate technology: 1) water chlorination 2) slow sand filter
Reasons for disagreeing: None
Other comments: a. May need team effort, advice from other experts who could be specialized in these
technologies at same level as Rural Sanitarian.

6 7 Mean IQH
815. Understand the threats of sewage on water quality. 1 2 3 4 5 6 5.556 5-6TA-sA)

Reasons for disagreeing: None Other comments: None

5 8 Mean IQR
816. Make routine inspections of excreta disposal sites 1 2 3 4 5 6 5.515 5-6 TA-SA)

(composting sites, privies), and recommend improvements to local officials.

Reasons for disagreeing: None Other comments: None

2--3 5
B17. Demonstrate an understanding of the epidemiology of 1 2 3 V 5 6

excreta associated diseases.

Mean
5.231

IQR
5-VTA-SA)

Reasons for disagreeing: None Other comments: a. Demonstrate basic understanding
b. Demonstrate general understanding

1 7 5 Mean IQR
818. Advise on better and safer methods for excreta disposal 1 2 3 4 5 6 5.308 5-;TA-SA)

(privies,composts) depending on available technology and local soil conditions.

Reasons for disagreeing: None
Other comments: a. Sanitarian may need additional expertise here.

N.)
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3 9 1 Mean IQRB19. Demonstrate ability to perform percolation tests or 1 2 3 4 5 6 4.8116 5-TA)soil absorption tests and site evaluations for soil types, ground water levels, depth ofrock and effectiveness in removal of pathogens.

Reasons for disagreeing: Hone
Other comments: a. May require additional expertise. b. Only for local usage.

1 2 4 6 Mean IQR820. Evaluate water sources and their hydrological, sanitary, 1 2 3 V 5 E 5.077 5-6 TA-SA)chemical and physical condition and dependability.

Reasons for disagreeing: a. This should be done by superiors.Other comments: a. Depends on evaluation criteria and conditions referred to. May exceed scope of PUS.

1 7 5 Mean IQR821. Determine sources of contamination of groundwater and 1 2 3 4 5 6 57308 5-6(A =SA)stream water with other professional help.

Reasons for disagreeing: None Other comments: None

B22. Prepare reports covering stream and ground water
pollution investigation.

1 2 Z Ir Mean IQR
1 2 3 V 5 6 4.923 5-6 (A-sA)

Reasons for disagreeing: a. Sanitarian does not have sufficient knowledge to do this.Other comments: a. Depends on level of communication skills, since for purelyrural contacts, one can be a very effective urban communicator and have limited literacy.

2 10 1 Mean IQRB23. Inspect ponds, streams, and rivers where people do 1 2 3 4 5 6 4.923 gTA)laundry for potential contaminants, e.g. snails.

f,:asons for disagreeing: None
Other comments: a. This aspect is related to diseases which have so far been absent in Malaysia.

7 g-- Mean IQRB24. Demonstrate knowledge of how to determine the types of 1 2 3 4 5 Z. 5.462 5-4TA-sA)solid waste generated by the community which are of environmental concern.
Reasons for disagreeing: None Other comments: None

5



1 4 8 Mean IQR
B25. Determine present methods which households use for garbage 1 2 3 4 7538 5 -6 TA -SA)

and refuse disposal. (collection, hog or goat feeding, burial, etc.)

Reasons for disagreeing: None Other comments: None

1 7 5 Mean IQR
B26. Demonstrate an understanding of the relationship 1 2 3 I 5 Z. 5.306 5-671-5A)

between disease and solid waste and odors, basic water pollution from leaching, fly breeding and rodent
infestation.

Reasons for disagreeing: None Other comments: None

3--6 4 Mean IQR
B27. Perform a community survey to determine extent of 1 2 3 4 5 6 5.077 5-6 (A-SA)

solid waste problems.

Reasons for disagreeing: None Other comments: None

1 5 7 Mean IQR
828. Demonstrate knowledge of food-borne diseases and how 1 2 3 4 5 Z. 5.462 5-671-SA)

the cycle of infection and food poisoning (pre-formed toxins, etc.) works.

Reasons for disagreeing: None Other comments: a. Basic or elementary knowledge.

5 8
B29. Demonstrate knowledge of control of foodborne diseases 1 2 3 4 5

with emphasis on simple methods.

Reasons for diagreeing: None
Other comments: Elementary knowledge.

Mean IQR
5.1715 5-6TA-SA)

1 8 4 Mean Ica
B30. Demonstrate an understanding of the relationship between 1 2 3 4 5 6 5.231 5-Z CA-SA)

milk, health and disease.

Reasons for disagree: None Other comments: None

\ 51
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7 6 Mean TORB31. Make routine inspections of food (all types) wherever sold 1 2 3 4 5 6 5.462 5-6 (A-SA)including how they are prepared and served.

Reasons for disagreeing: None Othe comments: None

B32. Survey the extent and nature of rodent and
insect problems in the community.

Reasons for disagreeing: None Other comments: None

1 7 5 Mean IQR
E 5.3T11.13 5-6 (A-SA)

1 1 5-6-- Mean IQR833. Organize programs for control of vectors, such as 1 2 3 4 5 6 5.154 5-6 (A-SA)Mosquitoes, flies, rodents and their ectoparasites.

Reasons for disagreeing:
a. Would be beyond the scope of sanitarian as it would have to cover a large area and should be done oncountry wide scale.
Other comments: a. Sanitarian should assist or participate in organizing programs.

1 7 5 Mean IQR1334. Guide and supervise the community control of breeding 1 2 3 4 5 b- 5.231 5-6 (A-SA)areas, water-drainage, spraying, screening or other methods of control against vectors of diseaseappropriate to a given region.

Reasons for disagreeing: None
Other comments: a. Better to do it in conjunction with village council or governing body or communityorganizations (e.g., women's groups)

1 9 3 Mean IQRB35. Demonstrate an understanding of the natural habitat 1 2 3 4 5 6 5.154 5 (A)and control of insects of public health and economic significance as they affect a particular rural area.
Raa.ions for disagreeing: None Other comments: None

1 1 7 4 Mean IQRB36. Be familiar with the operation and maintenance of 1 'f 3 4 5 6 4.923 5-T -(A-SA)spray guns and other pest control equipment available in that country.

Reasons for disagreeing: a. May be done by others. b.Can be handled by other trained specialists also.



2 9 2 MeanB37. Recognize the positive and negative aspects of pesticides 1 2 3 4 5 g 5.000in terms of health and ecology.

Reasons for disagreeing: None Other comments: None

IQR
5 TA)

1 1 7 4 Mean IQR838. Demonstrate an understanding of biological control 1 2 3 4 5 6 5.000 5-i (A-SA)of insects and rodents such as use of Gambusia affinis to control mosquito larvae especially inirrigation projects.

Reasons for disagreeing: None
Other comments: a. It is worthwhile to mention in particular the environmental vector control practicesagainst chemical and biological controls. b. Roof catchments should also be mentioned.

2 3 8 Mean IQRB39. Direct the community in ratproofing, roach control, 1 2 3 4 5 g 5.462 5-6 TA-SA)dusting and other methods which have been proven effective in a given country/region.

Reasons for disagreeing: None
Other comments: a. Yes, but in conjunction with village organization/council.

2 6 5 Mean IQR840. Participate in rural research or surveys in order to 1 2 3 V 5 6 5.231 5-6 (A-SA)assist in identification of environmental health problems and methods of resolving them.

Reasons for disagreeing: None
Other comments: a. Particularly surveys- may not have expertise for more basic research.(if it is indeed basic research)

Additional competeneies_Aenerated by expert panel members for Category B:

1. Roof catchments should be mentioned.

2. Demonstrate knowledge in meat inspection.

PJ
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CATEGORY C: SOCIO-CULTURAL

The Rural Public health Sanitarian should be able to:

1 3 4 5 Mean IQR
C1. Demonstrate an understanding of human needs as they 1 2 3 W 5 6 4.923 4-5 (AR-A)

relate to physical, mental, and social health.

Reasons for disagreeing: None
Other comments: a. This can be a very involved area for a rural PhS. b. Agree, but in a general sense.
c. The role of sanitarians in mental and social health has not been touched on in Malaysia yet.

5 8 Mean IQR
C2. Demonstrate knowledge of the community tradition, 1 2 3 4 3 3 5.615 5-6 (A-SA)

customs, and beliefs, as they relate to sanitation and health behavior.

Reasons for disagreeing: None Other comments: None

5 t---- Mean TOR
C3. Possess the skill to recognize community leadership 1 2 3 4 5 6 5.115 5-6 (A-SA)

structure.

Reasons for disagreeing: None Other comments: None

3 10 Mean IQR
C4. Project a good image as a helper/educator, rather 1 2 3 4 5 5.796 6 (SA)

than an enforcer of sanitation laws.

Reasons for disagreeing: None Other comments: None

1 5 7 Mean IQR
C5. Locate and determine the sanitary conditions of 1 2 3 4 5 6 5.462 5-6 (A-SA)

the places where villagers get water for drinking and for washing themselves.

Reasons for disagreeing: None
Other comments: a. Assess rather than determine. b. This could be a technical task.



6 7C6. Educate the community on the need for boiling water 1 2 3 4 5 6before drinking it (depending on availability of fuel).

Mean IQR
5.538 5-6(A-SA)

Reasons for disagreeing: None
Other comments: a. Where dealing with suspect quality water, yes. Water may have been treatedsatisfactorily and quality assured. e.g., chlorine residual. Stored water may be subject tofurther pollution; if so, boil. b. Boiling water is not always feasible in rural environments.A more broader approach to disinfection should be sought.

1 6 6 Mean IQRC7. Explain to the community how to build and use a simple 1 2 3 4 5 6 5.385 5-6 (A-SA)sand filter to purify drinking water.

Reasons for disagreeing: None
Other comments:a. Applicable only with certain conditions. b. Agree, but may need additional expertise.

4 4 5 Mean IQRC8. Organize and promote the development of safe and 1 2 3 4 5 6 5.077 4-6 (AR-AS)adequate water supplies for rural schools and homes.

Reasons for disagreeing: None
Other comments: a. Not organize, just promote first homes, then schools.
b. This could involve other agencies. c. Only for simple water sources but when largervolumes are needed which require funds, chlorination, this should be carried out by superiors withsanitarians assistance.

__ --_
Mean IQRC9. Educate the community on the health dangers of defecating 1 2 3 4 5 6 5.332 5:6(A-SA)in open places.

Reasons for disagreeing: None Other comments: None

1 5 7 Mean IQRC1D. Give advice and guidance on how to build the best 1 2 3 4 5 3.162 5-6 (A-SA)and most acceptable excreta disposal facilities.

Reasons for disagreeing: None Other comments: None

Cn



1 6 6 Mean IQRC11. Determine whether or not an excreta disposal
1 2 3 k 5 6 5.385 5-6 (A-SA)facility is properly maintained.

Reasons for disagreeing: None Other comments: None

2 3 8 Mean IORC12. Encourage the community to wash hands with clean water 1 2 3 4 5 E 57171132 5-6 (A-SA)after defecating.

Reasons for disagreeing: None
Other comments: a. Educate rather than encourage.
b. This is probably better done by local leaders after health information.
c. May require additional expertise, e.g., in health education.

5 8C13. Educate the community on the relationship between disease 1 2 3 4 5 6and improperly protected food.

Reasons for disagreeing: None Other comments: None

C14. Demonstrate simple ways to protect food from
contamination.

Reasons for disagreeing: None
Other comments: a. A technical task.

Mean
5.615

IQR
5-6 (A-SA)

4 9 Mean IQR
1 2 3 4 5 E 5.692 5-E (A-SA)

1 3 9 Mean IQRC15. Demonstrate an understanding of the role of the family 1 2 3 4 5 6 5.538 5-6 (A-SA)as an agent in the etiology of disease, i.e., as a system of interacting individuals who harbordisease and can transfer it to others, e.g., refusing a tuberculosis vaccine could affectothers in the family.

Reasons for disagreeing: a. May be role of clinical medical personnel. Other comments: None

1 4--6 Mean IQRC16. Demonstrate an understanding of the role of the family 1 2 3 4 5 E 5.385 5-6 (A-SA)as an intervening variable that passes on a culture conducive either to good or to poor livingcircumstances. Reasons for disagreeing: None Other comments: a.May need the expertise of a healtheducation officer.

Cr
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CATEGORY D: HUMAN RELATIONS

The Rural Public Health Sanitarian should be able to:

DI. Express willingness to work in a rural area.
6 7 Mean IQR

1 2 3 4 5 b 5.538 5-6 (A-SA)

Reason for disagreeing: None
Other comments: a. As long as remuneration is same as in urban assignment.
b. As long as back up and technical support will be provided.
c. Sanitarian should have affinity and be dedicated to the culture served.

4 9 Mean IQR
D2. Demonstrate ability to explain simple ideas to people 1 2 3 4 5 6 5.982 5-6 TA-SA)

using local language.

Reasons for disagreeing: None Other comments: None

7--8-- Mean IQR
D3. Perceive social situations that require sympathetic 1 2 3 4 5 Z. 5.17E2 5= (A-SA)

perception and tactful handling, e.g., illiteracy, ignorance and poverty.

Reasons for disagreeing: None Other comments: None

4 4 5 Mean IQR
D4. Prepare and distribute bulletins, and pamphlets on proper 1 2 3 i 5 g 5.077 4-6 TAR-SA)

personal hygiene and sanitation.

Reasons for disagreeing: None
Other comments: a. This may require a health team approach. Better to review with other health members.
b. Sanitarian should only assist.

8--7 Mean IQR
5.533 5 -5 TA -SA)

D5. Demonstrate skill in providing information and education 1 2 3 4 5
to co:omunity leaders.

Reasons for disagreeing: None Other comments: None



1 2 5 5 Mean IQR
06. Demonstrate knowledge of group dynamics in the 1 2 3 V 5 6 5.077 5-6 (A-SA)

decision-making process, as it relates to environmental health.

Reasons for disagreeing: None
Other comments: a. Should be at a local community level.

D7. Project a respectful attitude toward the community
and village leaders.

Reasons for disagreeing: None Other comments: None

Mean IQR
1 2 3 4 3 T 5.392 5=T-(A-SA)

2 6 5 Mean IQR
08. Demonstrate knowledge and skill in the use of 1 2 3 4 5 6 5.231 5-6 (A-SA)

audiovisuals, radios, pamphlets, posters, and newspapers to educate and inform the public.

Reasons for disagreeing: None Other comments: None

1 I a Mean IQR
D9. Demonstrate skill in motivating the community to 1 2 3 V 5 6 5.385 5- 5(A -SA)

achieve desired goals.

Reasons for disagreeing: None Other comments: None

D10. Project a positive attitude toward the community
and show honesty when dealing with them.

Reasons for disagreeing: None Other comments: None

9 Mean IQR
1 2 3 4 5 T 5.692 5-3riA-SA)

1 1 W--5 Mean IQR
D11. Demonstrate ability to perform a community survey by using 1 2 3 V 5 3 37759 5Z-7A-SA)

the interview, questionnaires or public opinion polls.

Reasons for disagreeing: a. Seems to be out of the area of the APRS.
Other comments: None



5 8
D12. Motivate and encourage the community to work for needed 1 2 3 4 5 6

in environmental health.

Reasons for disagreeing: None Other comments: None

Mean
5.615

IOR

Additional competencies for Category D

Organizational
Concerns: 1. Conferences, seminar and refresher courses should be encouraged.

2. Professional connection with other states or countries for gathering experience and new
knowledge.

See Category
D1 & D2: 3. Rural health sanitarian should be a fluent speaker of local language.

4. RHS should adopt local ways of dressing and live within the community served.



APPENDIX B1

LETTER PRESENTING QUESTIONNAIRE #2 AND
INSTRUCTIONS FOR COMPLETING THE QUESTIONNAIRE

01 October 1984

Dear

RE: Identification of Rural Public Health
Sanitarian Competencies

267

Thank you for the marvelous job you did in completing
Questionnaire #1.

Enclosed is the summary result of Questionnaire #1,

which will provide helpful feedback in completing Question-
naire #2 which is also enclosed. The summary result contains
the mean for each competency, the interquartile range (IQR -
represents the middle fifty percent of the responses and is
used to determine consensus in the Delphi Technique),
reasons for disagreeing and comments in relation to the

competencies.

Questionnaire #2 contains all the original eighty-five
competencies and an additional six new items generated by
the expert panel.

Please note that these competencies apply only to a

rural public health sanitarian. It is assumed that
appropriate educational methods will be developed which will
help produce the competencies, knowledges, and skills. The
primary concern of this study is to first of all identify
what these competencies should be.

Please complete Questionnaire #2 and return to me by

the 30th of October, a self-addressed envelope is provided.
Your answers and comments will be kept confidential and only
summary results of this study will be used where needed.
However, the final product will mention the names of the

expert panel members who took part in the study.

Going through Questionnaire #1 and the comments made by
expert panel members, I feel deeply honored and grateful to
be working with experts who are "aware" of Third World
health problems. Your continued willingness to be part of
this study is highly appreciated.
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INSTRUCTIONS FOR COMPLETING QUESTIONNAIRE #2

Please do not be concerned about your responses to
Questionnaire #1. In Questionnaire #2, you are asked to:

I Read the summary result of Questionnaire #1.

II Read each competency statement in Questionnaire
#2. On the agree - disagree scale provided,
indicate the extent to which you agree or
disagree. The following numbers apply to the
agree - disagree scale.

1 = strongly disagree (SD)
2 = disagree (D)
3 r disagree with reservation (DR)
4 = agree with reservation (DR)
5 = agree (A)
6 = strongly agree (SA)

III Use space provided to state your reasons for
disagreeing and any comment which you deem
necessary.

IV Return Questionnaire #2 and Expert Panelist
Information Sheet in the self-addressed envelope.

Hope to hear from you soon.

Sincerely,

Mr. Peter Okoye
Doctoral Candidate
Department of health
Oregon State University
Corvallis, Oregon 97331

Enclosures
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SUMMARY REPORT: ITEMS INCLUDED

A The number of responses for each value on all
statements: For example:

B37 - Recognize the positive and negative aspects
of pesticides in terms of health and ecology.

2 9 2 = Responses of Expert Panel

1 2 3 4 5 6 = Agree - Disagree scale

There are some missing cases, i.e., no response for a
particular item by an expert panel.

B The mean for each competency statement:

1 = SD 4 = AR
2 = D 5 = A

3 = DR 6 = SA

C The interquartile range (IQR)

IQR represents the interval containing the middle
50 percent of the responses and is used to

determine consensus. For example, in the case
above, the IQR falls within the interval 4-5
(AR-A).

The mean and IQR will also be computed in Questionnaire #2
and will be used to determine consensus and if a statement
will be accepted or rejected from the final list.
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APPENDIX B2

IDENTIFICATION OF PUBLIC HEALTH SANITARIAN COMPETENCIES
FOR RURAL AREAS OF DEVELOPING COUNTRIES

QUESTIONNAIRE i2

Catelory_A: ADMINISTRATIVE

KEY: 1 Strongly Disagree 4 Agree with reservation
2 Disagree 5 Agree
3 Disagree with reservation 6 Strongly agree

A rural public health sanitarian should be able to:

1. Demonstrate knowledge of the country's Environmental 1 2 3 4 5 6

Health Organization: Define program areas, chain of command
and available resources.

it

2. Demonstrate knowledge of goals and objectives of the 1 2 3 4 5 6

organization.

3. Participate in planning environmental health programs 1_2_3 4_5 6
at the local level.

4. Participate in development of environmental health 1 2 3 _4 _5 6
programs at the local level.

5 . Define and quantify environmental health problems 12 3 4 5 6

within a community utilizing nationally developed protocol.

6. Rank environmental health problems within a community. 1 2 3 4 5 6

t

7 . Submit for approval to supervisor program proposal 1 2 3 _4 _5 6

for implementation.

*

8. Review and evaluate documents and planning 1 2 3_4_5----5 6-----
specifications for completeness and accuracy.

if
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9. Conduct liaison activities and facilitate
communication with other agencies or groups
involved with environmental health programs.

I

1 2 3 4 5 6

10. Demonstrate skill in conducting meetings with village 1_2_3 4 5 6
heads.

11. Demonstrate leadership abilities in working with others.1 2 3 4_5_6

re

12. Accept constructive criticism as a means of self-
improvement.

*

1 2 3 14 5 6

13. Demonstrate skill in utilizing epidemiology to define 1 2_3 4 5 6

environmental health programs and identify program needs.

I *

14. Demonstrate willingness to work effectively as a 1 _2 _3 * 5 6
health worker.

15. Demonstrate ability to work with others in a health 1 2 3 4 5 6
team.

16. Demonstrate ability to record information, use data 1 2 3 4 5 6
and make written reports.

*

17. Demonstrate ability to prioritize problems and organize 1 2 3_4 5 6
plans to solve such problems.

*

18. Demonstrate knowledge in estimation of manpower requiredl 2 3 4 5 6

for carrying out local sanitation projects.
A

*

19. Demonstrate an elementary knowledge of financial 1 2 3 4 5 6

procedures used by his/her organization at the local level.
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20. Demonstrate knowledge of procedures for ordering 1 2 3 4 5 6- _supplies (procurement) adopted by his/her department at the local
level.

**

Catejory B: TECHNICAL

KEY: 1 = Strongly Disagree 4 = Agree with reservation
2 = Disagree 5 e Agree
3 = Disagree with reservation 6 e Strongly agree

A rural public health sanitarian should be able to:

1. Conduct environmental health field investigations,
1 2 3 4 5 6

surveys, and it:spections by utilizing nationally developed methodology.

2. Demonstrate an awareness of national and local codes, 1 2 3 4 5 6
regulations, ordinances as they apply to environmental health in each
country.

*

3. Demonstrate knowledge of communicable and non- 1 2 3 4 5 6
communicable diseases, their causative agents and control techniques.

*

4. Demonstrate knowledge of tropical diseases, their
causative agents and control techniques.

5. Demonstrate knowledge of major types of reservoirs
of diseases communicable to people.
ft

6. Demonstrate knowledge of biological, physical, and
chemical factc.s involved in disease causation.
4

*

12 3 u_5 6

1 2 3 4 5 6

1 2 3 4 5 6

7. Demonstrate knowledge of all major kinds of micro- 1 2 3 4 5 6
organisms, such as viruses, bacteria, pathogenic fungi, rickettsia,
algae, protozoa, and helminthic parasites that are of importance in the
sanitarian's country/region.
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8. Demonstrate knowledge of major known water-borne
1 2 3 4 5 6diseases and how the cycle of infection works.

9. Demonstrate an understanding of the relationship
1 2 3 4 5 6between water-borne, water-washed, and water-related vectors.

10. Demonstrate knowledge of all relevant water-
1 2 3 4 5 6connected diseases and the prevention strategy for each.

11. Collect water samples and effectively interpretreport of analysis made by the laboratory.
1 2 -3 4 5 6---

12. Run water samples using a portable kit.
1 2 3 45 6

13. Inspect and evaluate sources of local piped water. 1 2 3 4 5 6I

14. Understand basic principles of water treatment using 1 2_3_4 5 6appropriate technology: 1) water chlorination 2) slow sand filter
*

15. Understand the threats of sewage on water quality. 1 2 3 4 5 6I
16. Make routine inspections of excreta disposal sites 1_2 3 4 5 6(composting sites, privies) and recommend improvements to local officials.

17 Demonstrate an understanding of the epidemiology
of excreta associated diseases.
m

1 2 3 4 5 6

18. Advise on better methods for privy operation and 1 2 3 4 5 6composting methods, depending on available technology and local soilconditions.
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19. Demonstrate ability to perform percolation tests or 1 2 3 4 5 6
soil absorption tests and site evaluations for soil types, ground
water levels, depth of rock and effectiveness in removal of
pathogens.

20. Evaluate water sources and their hydrological, 1 2 3 4 5 6
sanitary, chemical and physical condition and dependability.
-11

*

21. Determine sources of contamination of groundwater 1 2_3_4 5 6and stream water with other professional help.

22. Prepare reports covering stream and groundwater 1 2 3 4 5 6
pollution investigation.

*

23. Inspect ponds, streams, and rivers where people do 1 2 3 4 5 6
laundry for potential contaminants.
RR

24. Demonstrate knowledge of how to determine the types of 123 4 5 6
solid waste generated by the community which are of environmental
concern.

25. Determine present methods which households use for 1 2 3 4 5 6
garbage and refuse disposal (collection, hog or goat feeding,
burial, etc.).

26. Demonstrate an understanding of the relationship 1 2 3 4 5 6_between solid waste and odors, basic water pollution from
leaching, fly breeding and rodent infestation.

27. Perform a community survey to determine extent of
solid waste problems.

1 2 3 4 5 6

28. Demonstrate knowledge of food-borne diseases and how 1 2 3 4 5 6
the cycle of infection and food poisoning (pre-formed toxins,
etc.) works.



29. Demonstrate knowledge of control of food-borne
diseases with emphasis on simple methods.
*

itx

30. Demonstrate an understanding of the relationship
between milk, health, and disease.

0*

1 2 3 4 5 6

1 2 3 4 5 6

31. Make routine inspections of food (all types)
1 2 3 4 5 6- _-wherever sole' including how they are prepared and served.*

*

32. Survey the extent and nature of rodent and insect
pest problems in the community.

* *

1 2 3 4 5 6

33. Organize programs for control of vectors, such as 1 2 3 4 5 6Mosquitoes, flies and fleas, rodents and their ectoparasites.*

*

34. Guide and supervise the community control of 1 2 3 4 5 6breeding areas, water-drainage, spraying, screening or other methodsof control against vectors of disease appropriate to a given region.

35. Demonstrate an understanding of the natural habitat
1 2 3 4 5 6and control of insects of public health and economic significance asthey affect a particular rural area.

* *

36. Be familiar with the operation and maintenance of
spray guns and other pest control devices.*

*0

37. Recognize the positive and negative aspects of
pesticides in terms of health and ecology.

If

1 23 4 5 6

1 2 3 4 5 6
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38. Demonstrate an understanding of biological control of 1 2 3 4 5 6insects and rodents such as use of Gambusia to control mosquitolarvae especially in irrigation projects.
*

*0
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39. Direct the community in rat proofing, roach control, 1 2 3 4dusting and other methods which have been proven effective in
country/regioi.

*

5 6

a given

40 Participate in rural research or surveys in order to 1 2 3 4 5 6assist in identification of environmental health
methods of resolving them. problems and

*

41. Inspect and evaluate roof catchments used by the
villagers for water collection.

1 2 3 4 5 6

*

42. Demonstrate an elementary knowledge in meat
inspection.

1 2 3 4 5 6

* *

43. Demonstrate basic technical skills in mixing 1 2 3 4 5 6concrete, threading steel pipe, installing hand pumps, working
with mortar, and casting latrine slabs.I

Catepri C: SOCIO-CULTURAL

KEY: 1 a Strongly Disagree 4 = Agree with reservation2 = Disagree 5 = Agree
3 = Disagree with reservation 6 = Strongly agree

A rural public health sanitarian should be able to:

1. Demonstrate an understanding of human needs as they 1_2_3 4 5 6relate to physical, mental, and social health.

2. Demonstrate knowledge of the community tradition, 1 2 3 4 5 6customs, and beliefs, as they relate to sanitation and health behavior.I
3. Possess the skill to recognize community leadership 1_2_3 4_5 6structure.t
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4. Project a good image as a helper/educator, rather 1_2_3 4 5 6
than an enforcer of sanitation laws.

*

5. Locate and determine the sanitary conditions of the 1 2 3 4 5 6
places where villagers get water for drinking and for washing themselves.

6. Educate the community on the need for boiling water 1 2 3 4 5 6
before drinktng it depending on availability of fuel).

14

7. Explain to the community how to build and use a simple 1 2 3_4 5 6
sand filter to purify drinking water.

*

8. Organize and promote the development of safe and 1 2 3 4 5 6-----adequate water supplies for rural schools and homes.
*

9. Educate the community on the health dangers of 1 2_3 4 5 6
defecating in open places.

ea

10. Give advice and guidance on how to build the best and 1 2 3 4 5 6
most acceptable excreta disposal facilities.

I It

11. Determine whether or not an excreta disposal facility 1_2 3 4 5 6
is properly maintained.

12. Encourage the community to wash hands with clean water 1 2 3 4 5 6
after defecating.

II

13. Educate the Lommunity on the relationship between
disease and improperly protected food.

e

14. Demonstrate simple ways to protect food from
contamination.

1 2 3 4 5 6

1 23 4_5 6
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15. Demonstrate an understanding of the role of the family 1 2 3 4 5 6as an agent in the etiology of disease, i.e., as a system of interacting
individuals who harbor disease and can transfer it to others, e.g.,refusing a tberculosis vaccine could affect others in the family.
I*

16. Demonstrate an understanding of the role of the family 1_2 3_4_5 6
as an intervening variable that passes on a culture conducive
either to good or to poor living circumstances.
*

*

Category D: DUMAN RELATIONS

KEY: 1 = Strongly Disagree 4 = Agree with reservation
2 = Disagree 5 = Agree
3 = Disagree with reservation 6 r. Strongly agree

A rural public health sanitarian should be able to:

1. Express willingness to work in a rural area. 1 2 3 4 5 6*

2. Demonstrate ability to explain simple ideas to people 1 2 3 4 5 6using local language.

I*

3. Perceive social situations that require sympathetic 1 2 3 4 5 6
perception and tactful handling, e.g., illiteracy, ignorance,
and poverty.

4. Prepare and distribute bulletins and pamphlets on 1 2 3 4 5 6
proper personal hygiene and sanitation.

*

5. Demonstrate skill in providing information and
education to community leaders.

in

1 2 3 4 5 6

6. Demonstrate knowledge of group dynamics in the 1 2 3 4 5 6
decision-making process, as it relates to environmental health.

V*

7. Project a respectful attitude toward the community
and village leaders.

* *

1 2 _3 4 5 6
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8. Demonstrate knowledge and skill in the use of 1 2 3 4 5 6

audiovisuals, radios, pamphlets, posters, and newspapers to educate and
inform the public.

'f
9. Demonstrate skill in motivating the community to

achieve desired goals.
ft

**

10. Project a positive attitude toward the community
and show honesty when dealing with them.
I

1 2 3 4 5 6

1_2 3 4 5 6----

11. Demonstrate ability to perform a community survey by 1_2 3 4 5 6

using the interview, questionnaires or public opinion polls.

'I
12. Motivate and encourage the community to work for needed 1_2_3 4 5 6

changes in environmental health.

**

IF YOU HARE ADDITIONAL COMPETENCIES OR COMMENTS WHICH YOU THINK
ARE APPLICABLE PLEASE ADD BELOW ACCORDING TO CATEGORY.

CATEGORY A: ADMINISTRATIVE

CATEGORY B: TECHNICAL

CATEGORY C: SOCIG- CULTURAL

CATEGORY D: HUMAN RELATIONS
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Dear

APPENDIX B3

DUNNING LETTER TO DELPHI PANELISTSQUESTIONNAIRE 12

RE: Identification of Public Health Sanitarian
Competencies for Rural Areas of Developing
Coutries

280

I wish to inform you that I have not received the
second questionnaire which I sent you around the middle of
October, 1984, together with a summary result of the first
questionnaire. The questionnaire deals with the identi-
fication of rural Public Health Sanitarian competencies.

The procedure for this study (Delphi technique)
requires that all questionnaires be returned for the study
to be statistically valid. In the event that the first
questionnaire did not reach you, or was mislaid, I have
enclosed a copy of the questionnaire and a summary result
of the first questionnaire.

It will be appreciated if you could expedite action in
completing this second and final questionnaire. I hope to
hear from you soon.

Sincerely,

Mr. Peter Okoye
Department of health
Oregon State University
Corvallis, Oregon 97331

Enclosures: 3
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APPENDIX

EXPERT DELPHI PANELIST - INFORMATION SHEET

Your name and title will be cited at the end of the
dissertation, as having participated in this study. For the
sake of accuracy, would you please furnish me with your name
and title as you would like them to appear in the
dissertation.

Please return this sheet with Questionnaire #2.



APPENDIX B5

SUMARY REPORT: DELPHI QUESTIONNAIRE 12 - USA/CANADIAN EXPERTS
Identification of Rural Public Health Sanitarian Competencies

Category A: ADMINISTRATIVE 1 = Strongly Disagree
2 = Disagree

The Rural Public Health Sanitarian 3 = Disagree with Reservation
should be able to:

4 = Agree with Reservation
5 = Agree
6 = Strongly Agree

1 3 3 13 1 Mean IQR
Al. Demonstrate knowledge of the 1 2 3 4 5 6 4.1176 4-5 (DR-A)

country's Environmental Health Organization: Define program areas, chain of command and available
resources.

Reasons for disagreeing: a. Emphasis of objective could divert attention from practical consideration
to philosophical discussion. b. Should be able to coordinate where possible with community programs.
Other comments: None

1 6 12 2 Mean IQR
A2. Demonstrate knowledge of goals and objectives of the 1 2 3 4 5 6 4,71E 4-5(A-SA)

organization.

Reasons for disagreeing: None Other comments: a. Even if just limited knowledge.

1 1 13 6 Mean IQR
A3. Participate in Planning Environmental Health programs 1 3 4 5 T 5 .1143 5-6 (A-SA)

at the local level.

Reasons for disagreeing: a. Requires support from organization. Emphasis should be on implementation
rather than planning.

Other comments: a. Often the only one capable of articulating non-medical preventive health activities.

A4. Participate in development of environmental health
programs at the local level.

3 8 10 Mean IQR
1 2 3 4 5 -T 5.33 5-6 TA-SA)

Reasons for disagreeing: None Other comments: a. Why else is he there.



3 11 6 1 Mean IQR
A5. Define and quantify environmental health problems 1 2 3 4 5 I1.238 4-5Up-A)

within a community, utilizing nationally developed protocol.

Reasons for disagreeing: a. With support from epidemiologist. b. Too elaborate
c. RPHS cannot handle such a big task.
Other comments: a. Should act "under guidance" b. This assumes a protocol exists and the sanitarian
has the training and experience to carry it out. c. Certainly not all Environmental Health problems.

3 4 10 4 Mean IQR
A6. Rank environmental health problems within a community. 1 2 3 T 5 T 4.314 4-55AR-A)

Reasons for disagreeing: a. More support from epidemiologist.
Other comments: a. Superiors should handle this task.

15 6 Mean IQR
A7. Submit for approval to supervisor, program proposal 1 2 3 4 5 -6 5.216 5-6-71R-A)

for implementation.

Reasons for disagreeing: None
Other comments: a. Why else is he there? b. Emphasis on "how to" rather on "what to"

A8. Review and evaluate documents and planning
specifications for completeness and accuracy.

Reasons for disagreeing: a. Question is not clear. b. Not his primary responsibility, but that of
others to whom he reports.
Other comments: a. Can it not be assumed that "program plan" has been evaluated and decision made by
superiors to implement plan. Sanitarian complies with implementation.
b. Rather vague as to "documents". c. There can be far too many documents. d. Too elaborate for RPHS

1 2 9 9 Mean IQR
I 2 3 g 5 b 47fl8 4 -5 TAR -A)

7 13
A9. Conduct liaison activities and facilitate communication 1 2 3 4 5 T

with other agencies or groups involved with environmental health programs.

Mean IQR
17714 4 -5- TAR -A)

Reasons for disagreeing: None Other comments: a. Is the RPHS an administrator.

2 8 11 Mean
A10. Demonstrate skill in conducting meetings with village 1 2 3 4 5 6-- 5.429

heads.
Reasons for disagreeing: None
Other comments: a. Must be capable of developing local institutional support.

IQR
5-6 TA-SA)



All. Demonstrate leadership abilities in working with
others.

Reasons for disagreeing: None Other comments: None

1 13 7 Mean I0A
I 2 3 T 5 6 5.286 5 -6 (A-SA)

Al2. Accept constructive criticism as a means of self-
improvement.

2 11 R Mean IQR
T F 3 V -g -T 5.186 5-6 (A-SA)

Reasons for disagreeing: None
Other comments: a. From the right sources. b. Assuming it is given in accordancewith good personnel management practices.

1 6 12 2A13. Demonstrate skill in utilizing epidemiology to define 1 2 3 11 5 6environmental health problems and identify program needs.

Mean IQR
4.714 4-6TAR-A)

Reasons for disagreeing: a. Generally not without support from an epidemiologist.Other comments: a. Don't expect too much from the ERNS.

A14. Demonstrate willingness to work effectively
and responsibly as a health worker.

Reasons for disagreeing: None Other comments: None

1 3 17 Mean IQR
T 2 3 V 5 --6 5.762 6 (14)

A15. Demonstrate ability to work with others in
a health team.

Reasons for disagreeing: None Other comments: None

A16. Demonstrate ability to record information, use
data and make written reports.

Reasons for disagreeing: None Other comments: None

7 14 Mean SW
1 2 3 4 5 5 5.667 5-6(A-SA)

3 a4 Mean IQR
T T j- T -3 T 5.048 5 (A)



1 6 13 1 Mean IQR
A17. Demonstrate ability to prioritize problems and T 3 V 5 6 4:619 4-5 (AR-SA)organize plans to solve such problems.

Reasons for disagreeing: None
Other comments: a. In other words "management skills." b. How much training has the fellow?

1 1 5 14 Mean IQR
A18. Demonstrate knowledge in estimation

1 2 3 4 r 6 4:34 4-5 (AR-A)
of manpower required for carrying out local sanitation projects.

Reasons for disagreeing: a. This would require some central support.
Other comments: a. May need management skills of supervisor to assist in this task.
b. For superiors to determine.

2 7 11 1 Mean IQRA19. Demonstrate an elementary knowledge of
1 2 3 V 5 3 4.524 4-5(AR-A)

financial procedures used by his/her organization at the local level.

Reasons for disagreeing: a. For superiors to determine.
Other comments: None

3 3 12 3 Mean IQR
A20. Demonstrate knowledge of procedures for 1 2 3 I 5 6 4.714 4-5(AR-A)

ordering supplies (procurement) adopted by his/her department at the local level.

Reasons for disagreeing: a. For superiors to determine. b. Depends upon level of position.
Other comments: None

CATEGORT B: TECBRICAL

The Rural Public Health Sanitarian should be able to:

1 5 11I Mean IQRB1. Conduct environmental health field investigations, T 2 3 T 5 T 4T837 5-6TAR-A)
surveys, and inspections utilizing nationally developed methodology.

Reasons for disagreeing: None
Other comments: a. Provided sanitarian has been given the benefit of adequate
training and continuing education opportunities. b. Only if nationally developed protocol exists
and if it makes sense.

CO
C.11



1 2 1 21 8 5 Mean IQRB2. Demonstrate an awareness of national and local codes, T 3 4 5 b 4.476 4-5TAR-A)
regulations, ordinances as they apply to environmental health in each country.

Reasons for disagreeing: a. An awareness is not enough. The agency must do its part in providing
current copies for study and use by the RPHS.
Other comments: a. As they apply to the rural area. b. Too much of a task for RPHS.
c. Knowledge of codes in other countries not necessary.

8 9 4 Mean IQRB3. Demonstrate knowledge of communicable and non- 1 "5" .5 478-io 4-6 7,713-6)
communicable diseases, their causative agents and control techniques.

Reasons for disagreeing: a. Needs only general knowledge.
Other comments: a. This is a big mouthful for a RPHS.

4 10 7 Mean IQRB4. Demonstrate knowledge of tropical diseases, their 1 2 8 11 5 T 5.1113 5- CTA -SA)
causative agents and control techniques.

Reasons for disagreeing: a. Only if RPHS is working in the tropics.
Other comments: a. Needs only general knowledge.

85. Demonstrate knowledge of major, Aypes of reservoirs
of diseases communicable to people.

Reasons for disagreeing: None Other comments: None

r3--6
T 7 T 4 -Er 1

Mean IQR
5.286 6-T(A-sA)

"6 12 3 Mean IQRB6. Demonstrate knowledge of biological, physical, and T 7 T V 5 T T17857 4 -5 TAR -A)
chemical factors involved in disease causation.

seasons for -isagreeing: a. Too much for a RPHS.
Other comments: a. Necessary for program planning. b. With emphasis on those which are
important locally.



2 7 7 5 Mean IQRB7. Demonstrate knowledge of all major kinds of 1 2 3 4 5 b 9.T14 4-5 TIP-A)micro-organisms, such as viruses, bacteria, pathogenic fungi, rickettsia, algea, protozoa, andhelminthic parasites that are of importance in the sanitarians country/region.

Reasons for disagreeing: a. Detailed knowledge not required.
Other comments: a. Only general knowledge needeb. b. Too elaborate.

B8. Demonstrate knowledge of major known water-borne
diseases and how the cycle of infection works.

Reasons for disagreeing: None
Other comments: a. Most important to Third World.

1 10 10 Mean IQRT 2 7- 4 5 7 5.429 5-8T1-SA)

2 12 7 Mean IQRB9. Demonstrate an understanding of the relationship 1 2 7 V 5 b 5.238 5-b- (I-SA)between water-borne, water-washed, and water-related vectors.

Reasons for disagreeing: None Other comments: None

2 3 13 3 Mean IQRB10. Demonstrate knowledge of all relevant water-connected 1 2 3 4 5 11 4781O TbYdiseases and the prevention strategy for each vector.

Reasons for disagreeing: a. Training not usually comprehensive or broad enoughto cover all. Other comments: None

Bil. Collect water samples and effectively inter-
pret report of analysis made by the laboratory.

1 1 10 9 Mean IQR
T 1 4 5 b 5.286 5-b-TA-sA)

Reasons for disagreeing: a. Implies trust in the other member of the health team - the lab.Lab should interpret result. Other comments: None

1 2 9 9 Mean IQR812. Run water samples using a portable kit. T 2 3 -V 5 b 57190 5- 6- (A -SA)

Reasons for disagreeing: None Other comments: None



1 10 10 Mean IQR813. Inspect and evaluate sources of local
1 2 3 V 5 T- 5.429 5-6 TI-SA)piped water.

Reasons for disagreeing: None Other comments: None

1 14 b Mean IQR814. Understand basic principles of water treatment 1 7 3 4 5 a 5.235 5-6 (A-SA)using appropriate technology:
a) water chlorination b) slow sand filter c) boiling of water

Reasons for disagreeing: None Other comments: None

3 18 Mean IQRB15. Understand the threats of sewage on water quality.
1 2 3 4 5 5.857 (6)(n)

Reasons for disagreeing: None Other comments: None

13 Mean IQRB16. Make routine inspections of excreta disposal sites 7 2 3 4 5 6 5.619 5-6 (A-SA)(composting sites, privies), and recommend improvements to local officials.

Reasons for disagreeing: None Other comments: None

14 7 Mean IQRB17. Demonstrate an understanding of the epidemiology of T 7 3 -V V 3 5.333 5-6(X-SA)excreta associated diseases.

Reasons for disagreeing: None Other comments: None

2 12 7 Mean IQRBIB. Advise on better and safer methods for excreta
1 2 3 i M b 5.238 5-6 (A -SA)disposal (e.g. privies, composting) depending on available technology andlocal soil conditions.

Reasons for disagreeing: None Other comments: None



3 10 8 Mean IQR
B19. Demonstrate ability to perform percolation tests or 7 2 7 4 5 T 5.238 5-6 (8-26)

soil absorption tests and site evaluations for soil types, ground water levels, depth of
rock and effectiveness in removal of pathogens.

Reasons for disagreeing: None Other comments: None

1 5 11 4 Mean IQR
820. Evaluate water sources and their hydrological, 1 2 3 4 5 T 4T857 5 -TA)

sanitary, chemical and physical conditon and dependability.

Reasons for disagreeing: None Other comments: a. With appropriate support.
b. A rural sanitarian should deal with the basics of environmental health.

1 2 12 r Mean ION
821. Determine sources of contamination of groundwater and T 2 3 4 5 T 5.095 5-6TI-SA)

stream water with other professional help.

Reasons for disagreeing: None
Other comments: This can be very difficult. It should be left to trained professionals.

822. Prepare reports covering stream and ground water
pollution investigation.

2 2 13 4 Mean IQR
T 2 3 4 5 T 4.905 5-6 (A-SA)

Reasons for disagreeing: a. Only if sources of pollutants are obvious.
Other comments: a. Too elaborate for RPHS.

1 3 12 5 Mean IQR
B23. Inspect ponds, streams, and rivers where people do 1 2 3 4 5 T 5.000 5TI)

laundry for potential contaminants, e.g. snails.

Reasons for disagreeing: None
Other comments: a. Ability to inspect should not be followed by power to

prevent if alternatives are not readily available. b. Inspect for what?

1 15 5 Mean ION
824. Demonstrate knowledge of how to determine the types T 2 7 L 5 5.190 5 TAT

of waste generated by the community which are of environmental concern.

Reasons for disagreeing: None Other comments: None



11 10 Mean IQR
B25. Determine present methods which households use for T 7 7 4 -5 6 5.476 5-6(A-SA)garbage and refuse disposal. (collection, hog or goat feeding, burial, etc.)

Reasons for disagreeing: None Other comments: None

13 t Mean IQR
B26. Demonstrate an understanding of the relationship 1 2 1 7 5 3 5.81 5-8 (A-SA)

between disease and solid waste and odors, basic water pollution from leaching, fly breeding
and rodent infestation.

Reasons for disagreeing: None
Other comments: a. May need some outside professional help to accomplish such task.

2 10 9 Mean IQR
B27. Perform a community survey to determine extent of

1 2 3 7 5 5-6-TA-SA)solid waste problems.

Reasons for disagreeing: None Other comments: None

2 10 9 Mean IQR
B28. Demonstrate knowledge of food-borne diseases and how 1 2 3 4 5 T 5.333 5-8-TA-SA)

the cycle of infection and food poisoning (pre-formed toxins, etc.) works.

Reasons for disagreeing: None
Other comments: a. Degree of expertise required subject to socio-economic status of area.

11 10
1329. Demonstrate knowledge of control of foodborne diseases

1 2 3 T1 5 ;-
with emphasis on simple methods.

Reasons for disagreeing: None Other comments: None

830. Demonstrate an understanding of the relationship
between milk, health and disease.

Reasons for disagree: None Other comments: None

3 11 7T7 I

Mean IQR
5.476 5-8-T1-SA)

Mean IQR
5. 190 5-6TA-SA)

O



6 8 7 Mean IQRB31. Make routine inspections of food (all types) wherever T 2 3 4 5 6 5.048 5-6 (A-SA)sold including how they are prepared and served.

Reasons for disagreeing: None
Other comments: a. Priority first to major producers, distributors.
b. Question needs concern mainly with fruits, vegeetables, etc.

B32. Survey the extent and nature of rodent and insect
pest problems in the community.

2 11 8 Mean IQR
T 2 3 -11 5 6; 5- .286 5-6-Ti-SA)

Reasons for disagreeing: None Other comments: None

B33. Organize programs for control of vectors, such as
Mosquitoes, flies, rodents and their ectoparasites.

1 2 12 Mean IQR
T 2 3 4 5 6 5.095 5-6 (A-SA)

Reasons for disagreeing: a. Organizing is asking too much.
Other comments: a. Need help of vector control specialist. b. With assistance from otherprofessionals.

4 12 5 Mean IQR834. Guide and supervise the community control of breeding 1 2 3 I 5 -6 5- .048 5TA)areas, water-drainage, spraying, screening or other methods of control against vectors of diseaseappropriate to a given region.

Reasons for disagreeing: None Other comments: None

2 1f-4 M- ean IQRB35. Demonstrate an understanding of the natural habitat 1 5.238 5-6(A-SA)and control of insects of public health and economic significance as they affect a particular rural area

Reasons for disagreeing: None
Other comments: a. With recognized professional in-put, e.g. entomologists
and public health agencies.

N>
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1 3 12 7 Mean IQRB36. Be familiar with the operation and maintenance of 1 2 3 4 5 6 4.90 5-6 (A-SA)spray guns and other pest control devices.

Reasons for disagreeing: a. May be done by others. b. Can be handled by other trainedspecialists also.
Other comments: None

837. Recognize the positive and negative aspects of
pesticides in terms of health and ecology.

Reasons for disagreeing: None Other comments: None

1 14 r- Mean IQR
1 :I 1 4 5 T 5.258 5-5TA -SA )

i--Ti Mean IQRB3B. Demonstrate an understanding of biological control 1 2 5 W ETC'S 5 TA)of insects and rodents such as use of Gambusia affinis to control mosquito larvaeespecially in irrigation projects.

Reasons for disagreeing: a. Not a priority for rural sanitation.Other comments: a. The practical potential of biological control with Gambusiais highly variable. b. Needs help of other professionals.

4 16 1 Mean IQR839. Direct the community in ratproofing, roach control, 1 2 3 W 5 6 4.837 5 Ti)dusting and other methods which have been proven effective in a given country/region.

Reasons for disagreeing: None
Other comments: a. Only if it can be done - depends on nature of housingcustoms, etc.

5 12 4 Mean UPIR40. Participate in rural research or surveys in order to 1 2 3 Y 5 6 c.9952 5 (A)assist in identification of environmental health problems and methods of resolving them.

Reasons for disagreeing: None
Other comments: a. Important to avoid exploitation by research /academic groups.

B41. Inspect and evaluate roof catchments used by
the villagers for water collection.

1 20 Mean /OR
1 2" 3 1 T 5 -4:§T2 5 (I)

Reasons for disagreeing: None Other comments: None

Ni0
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B42. Demonstrate an elementary knowledge in meat
inspection.

3 16 2 Mean IQR
T 7 7 W 5 6 4.952 57i)

Reasons for disagreeing: None
Other comments: a. Slaughtering practices, ritual custom, distribution
of product and by-products (hides, etc.).

3 15 3 Mean IQR
11143. Demonstrate basic technical skills in mixing T 2 3 A 5 6 4.352 5 (A)

concrete, threading steel A plastic pipe, installing hand .pumps, working with mortar,
and casting latrine slabs.

Reasons for disagreeing: None
Other comments: a. This individual should not be tearful of soiling his/her hands and working hard.

CATEGORY C: SOCIO-COLTORAL

The Rural Public Health Sanitarian should be able to:

-T--W a Mean IQRC1. Demonstrate an understanding of human needs as they 1 2 3 W 5 6 1T714 6-TAR-A)
relate to physical, mental, and social health.

Reasons for disagreeing: a. Sounds very theoretical-how do you evaluate this?
b. This is more a function of other professionals rather than the sanitarian.
Other comments: a. Simply not an easy task for the RPHS.

11 10
C2. Demonstrate knowledge of the community tradition,

1 2 3 Ii 5 V
customs, and beliefs, as they relate to sanitation and health behavior.

Reasons for disagreeing: None Other comments: None

Mean IQR
5.1176 5-6TA-SA)

2 14 T- Mean IQRC3. Possess the skill to recognize community leadership 1 2 3 "4 5 6 5.143 5 -Ti)structure.

Reasons for disagreeing: None Other comments: None

N)
%.0



1 6 14 Mean IQR
C4. Project a good image as a helper/educator, rather 1 2 3 4 5 6 5.619 5-6 (A-SA)

than an enforcer of sanitation laws.

Reasons for disagreeing: None Other comments: None

12 9 Mean IQR
C5. Locate and determine the sanitary conditions of 1 2 3 4 5 Z. 5.429 5-61A -SA)

the places where villagers get water for drinking and for washing themselves.

Reasons for disagreeing: None
Other comments: None

5 9 7 Mean IQR
C6. Educate the community on the need for boiling water 1 2 3 4 5 .6 5.095 5-6(A-SA)

before drinking it (depending on availability of fuel).

Reasons for disagreeing: None
Other comments: a. As necessary. b. Only if need be, if desirable, feasible.
c. Wherever applicable/appropriate. d. Only as a last resort - fuel requirements must be recognized.

1 W 10 2 Mean IQR
C7. Explain to the community how to build and use a simple T 7 3 T r 5 71 T6T9 4- STAR -A)

sand filter to purify drinking water.

Reasons for disagreeing: a. Assuming this method is efficacious. b. Best to stick to simple sources
like a well, spring, etc.
Other comments: a. Change "purify" to treat.

C8. Organize and promote the development of safe and
adequate water supplies for rural schools and homes.

leasons for disagreeing: None Other comments: None

C9. Educate the community on the health dangers of
defecating in open places.

Reasons for disagreeing: None Other comments: None

3 10 8 Mean IQR
1 T 7 T -7 6 5.238 5-6 (A-SA)

14 7 Mean IQR
T 2 3 T 3 5.333 5-6TA-SA)

0



C10. Give advice and guidance on how to build the best
and most acceptable excreta disposal facilities.

Reasons for disagreeing: None Other comments: None

15 6 Mean IQRT 2 T 1 T b 5.286 5-6(1-sA)

C11. Determine whether or not an excreta disposal
facility is properly maintained.

Reasons for disagreeing: None Other comments: None

13 8 Mean IQRI T I T- T 5.381 5-6 (A-SA)

C12. Encourage the community to wash hands with
clean water after defecating.

3 10 't Mean IQRT 2 3 4 5 6 5.238 5-6 (A-SA)

Reasons for disagreeing: None
Other comments: a. Is clean water always available. b. Emphasis to be placed on children and mothersto wash hands with water--de-emphasize "clean" c. May require water.
d. Who carries the water? The men?

C13. Educate the community on the relationship between
disease and improperly protected food.

Reasons for disagreeing: None Other comments: None

1 12 I-- Mean IQR/ T Y T 6 5.33 5-6(A-SA)

C14. Demonstrate simple ways to protect food from
contamination.

Reasons for disagreeing: None Other comments: None

1 11 9 Mean IQRT 2 T I 5 -6 5.381 5-6 (A-SA)

1 lb IQHC15. Demonstrate an understanding of the role of the family 1 2 3 4 5 11- 5.095 5 (A)as an agent in the etiology of disease, i.e., as a system of interacting individuals who
harbor disease and can transfer it to others, e.g., refusing a tuberculosis vaccinecould affect others in the family.

Reasons for disagreeing: None
Other comments: a. A function of other people.

Ui



1 3 15 Mean IQR
C16. Demonstrate an understanding of the role of the 1 2 3 ri 5 r CMS 5-5)

family as an intervening variable that passes on a culture conducive either to good or
to poor living circumstances.

Reasons for disagreeing: a. This is partially included in the customs and culture
of the people.
Other comments: None

CATEGORY D: HOMAN RELATIONS

The Rural Public Health Sanitarian should be able to:

7 14 Mean IQR
DI. Express willingness to work in a rural area. 1 2 3 4 5 1 5.667 5-6 (A-SA)

Reason for disagreeing: None Other comments: None

4 17 Mean IQR
D2. Demonstrate ability to explain simple ideas to people 1 5 C 5.10 6 !IA)

using local language.

Reasons for disagreeing: None Other comments: None

10 11 Mean IQR
D3. Perceive social situations that require sympathetic T I 3 a 5 6 5.524 5-6 (A-SA)

perception and tactful handling, e.g., illiteracy, ignorance and poverty.

Reasons for disagreeing: None Other comments: None

D4. Prepare and distribute bulletins and pamphlets on
proper personal hygiene and sanitation.

1 7 10 3 Mean IQR
T 2 3 1:714 11-5 (AR-A)

Reasons for disagreeing: a. "Preparation" is not to be taken lightly.
Other comments: a. Should be well-equipped by central agency (e.g. health educator)
b. Degree of expertise required subject to socio-economic status of area.
c. Target group - Can they read? d. Should be more involved with distribution rather than
preparation.



1 16 4 Mean IQRD5. Demonstrate skill in providing information and T 7 S -4" 3- t 3:n3 5 16-SA)education to community leaders.

Reasons for disagreeing: None Other comments: None

1 6 12 2 Mean IQRD6. Demonstrate knowledge of group dynamics in the 1 2 3 11 5 6 4.774 4-3 (AR-A)decision-making process, as it relates to environmental health.

Reasons for disagreeing: a. Desirable but not a necessity.
Other comments: a. Depends on which decisions are referred to. b. You expect too much, I think.

7 1b Mean IQRD7. Project a respectful attitude toward the community 1 2 3 4 5 6 5.667 5-6 (A-SA)and village leaders.

Reasons for disagreeing: None Other comments: None

1 5 10 5 Mean IQR08. Demonstrate knowledge and skill in the use of 1 2 3 T 5 3 4.966 4-6TAR-A)audiovisuals, radios, pamphlets, posters, and newspapers to educate and inform the public.

Reasons for disagreeing: a. Desirable maybe, but not a necessity. b. Too modern for PHIS.Other comments: a. All the gadgets may not be available.

D9. Demonstrate skill in motivating the community to
achieve desired goals.

2 11-T Mean IQRTTTi 5 6 4.952 5irt)

Reasons for disagreeing: None
Other comments: a. As long as goals are basic/elementary in scope. b. Community motivationis a complex task. c. Use other social scientists.

15 Mean IQRD10. Project a positive attitude toward the community I2 T11 3 V- -5TYT4 5-67A-SA)and show honesty when dealing with them.

Reasons for disagreeing: None Other comments: None

k0



1 4 15 1 Mean IQR
D11. Demonstrate ability to perform a community survey 7 7 3 4 5 IT7T2 5 (A-SA)

by using the interview, questionnaires or public opinion polls.

Reasons for disagreeing: a. By what scientific or professional method?
Needs epidemiological support here.
Other comments: a. Should assist.

D12. Motivate and encourage the community to work for
needed changes in environmental health.

2 12 7 Mean IQR
2 3 4 5 3. 5.234 5-5Ti-SA)

Reasons for disagreeing: None
Other comments: a. Sanitarian may "encourage" but less able to motivate. b. Needs assistance.



APPENDIX B6

STUMM REPORT: DELPHI QUESTIONNAIRE /2 - THIRD WORLD EXPERTS
Identification of Rural Public Health Sanitarian Competencies

Category A: ADMINISTRATIVE 1 = Strongly Disagree 4 = Agree with Reservation
2 = Disagree 5 = Agree

The Rural Public Health Sanitarian 3 = Disagree with Reservation 6 = Strongly Agree
should be able to:

1 8 3 Mean IQR
A1. Demonstrate knowledge of the 1 2 3 4 5-T 5.1T7 5 TA)

country's Environmental Health
Organization: Define program areas, chain of command and available resources.

Reasons for disagreeing: None Other comments: None

3 9 Mean IQR
A2. Demonstrate knowledge of goals and objectives of the 1 2 3 4 5 b 5.750 5-6TA-SA)

organization.

Reasons for disagreeing: None Other comments: None

1 2 9
A3. Participate in Planning Environmental Health programs 'I

at the local level.

Reasons for disagreeing: None Other comments: a. With supervision.

Mean IQR
57a7 5-6-T1-84)

Ak. Participate in development of environmental health
programs at the local level.

Reasons for disagreeing: None Other comments: None

4 8 Mean IQR
I T T 57-6-67 5-6TA-84)
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2 7 3 Mean IQR
A5. Define and quantify environmental health problems 1 5 V 63 5-TA)

within a community, utilizing nationally developed
protocol.

Reasons for disagreeing: None
Other comments: a. Protocol must be adapted to needs of different localities to be most

effective.

1 6 5 Mean IQR
A6. Rank environmental health problems within a community. 1 2 3 4 5 t. 5.333 5-6 (A-SA)

Reasons for disagreeing: None Other comments: None

6--6 Mean IQR
A7. Submit for approval to supervisor, program proposal 1 2 3 4 5 5 5.500 5-6 (A-§A)

for implementation.

Reasons for disagreeing: None Other comments: None

1 3 2 Mean IQR
A8. Review and evaluate documents an0 planning 1 2 5 V 5 f 4.667 4-3TAR-A)

specifications for completeness and accuracy.

Reasons for disagreeing: a. Depends on the level at which he/she is in the organization.
This is usually done by superiors.

Other comments:
a. May have to use other expertise. b. Responsibility of superiors.

1_ _6 5 Mean IQR
A9. Conduct liaison activities and facilitate communication 1 2 3 -11- 5 5 5:333 5-CTA-5A)

with other agencies or groups involved with environmental health programs.

Reasons for disagreeing: None
Other comments: None

4.100



A10. Demonstrate skill in conducting meetings with village
heads.

Reasons for disagreeing: None Other comments: None

1 2 3 4
5
5

7

Z.

Mean
5.583

IQR
5-6 (A-SA)

1 3 8 Mean IQR
All. Demonstrate leadership abilities in working with

others.
1 2 3 4 5 6 5.583 5-6 (A-SA)

Reasons for disagreeing: None
Other comments: a. Emphasis should be put into "facilitator

than "leadership" abilities.
abilities and skills", rather

4 8 Mean IQR
Al2. Accept constructive criticism as a means of self-

improvement.
1 2 3 4 5 6 5.667 5-6 (A-SA)

Reasons for disagreeing: None Other comments: None

2 6 4 Mean IOR
A13. Demonstrate skill in utilizing epidemiology to define 1 2 3 4 5 Z. 5.167 5-6 (A-SA)

environmental health problems and identify program needs.

Reasons for disagreeing: None .

Other comments: a. May need to work with specialist at times.

2 10 Mean IOR
A14. Demonstrate willingness to work effectively

and responsibly as a health worker.
1 2 3 4 5 r 5.833 6 (SA)

Reasons for disagreeing: None Other comments: None

3 9 Mean IQR
A15. Demonstrate ability to work with others in 1 2 3 4 5 T 5.736 5-6 (A-SA)

a health team.

Reasons for disagreeing: None Other comments: None



A16. Demonstrate ability to record information, use
data and make written reports.

Reasons for disagreeing: None Other comments: None

1 6 5 Mean IQR
I 2 J q 3 b 5.333 5-6TA-SA)

A17. Demonstrate ability to prioritize problems and
organize plans to solve such problems.

4 4 4 Mean IQR
1 2 3 4 5 6' 5.000 5-6 TAR-SA)

Reasons for disagreeing: a. Priority setting should be done by the community. PBS should onlyonly be a facilitator.
Other comments: a. Should not do it all alone. Should work with the people. b. In consultationwith superiors.

1-11. Demonstrate knowledge in estimation of manpower
1 1 6 4 Mean IQRrequired for carrying out local sanitation projects. 1 2 3 4 5 6 5.083 5-6 (AR-SA)

Reasons for disagreeing: None Other comments:
a. Familiarity with local situation is very important. Varies considerably insome regions. b. More of a supervisory activity.

1 7 4 Mean IQRAlg. Demonstrate an elementary knowledge of financial 1 2 3 4 5 '6 5.1.67 5-6 (Al-SA)procedures used by his/her organization at the local level.

Reasons for disagreeing: a. Supervisory activity.
b. Other comments: None

9 3 Mean IQRA20. Demonstrate knowledge of procedures for ordering 1 2 3 4 5 b 5.250 5 TAR-SA)Supplies procurement adopted by his/her department at the local level.

Reasons for disagreeing: None Other comments: None

lAl0
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CATEGORY B: TECBMICAL

The Rural Public health Sanitarian
should be able to:

1 5 8 Mean IQR
81. Conduct environmental health field investigations, 1 2 3 4 5 6 5.417 5-6 (A-SA)

surveys, and inspections by utilizing nationally developed methodology.

Reasons for disagreeing: None Other comments: a. May need to be adapted to different localities.

1 5 6 Mean IQR
B2. Demonstrate an awareness of national and local codes, 1 2 3 4 5 a 5.417 5-6(A-SA)

regulations, ordinances as they apply to environmental health in each country.

Reasons for disagreeing: None Other comments: None

7 5 Mean IQR
B3. Demonstrate knowledge of communicable and non- 1 2 3 4 5 3 5.417 5-6 (A-SA)

communicable diseases, their causative agents and control techniques.

Reasons for disagreeing: None Other comments: None

84. Demonstrate knowledge of tropical diseases, their
causative agents and control techniques.

6 6 Mean IQR
1 2 3 4 5 6 5.500 5-6 (A-SA)

Reasons for disagreeing: None Other comments: None

8 4 Mean IQR
B5. Demonstrate knowledge of major types of reservoirs 1 2 3 4 5 5.333 5-3TA-SA)

of diseases communicable to people.

Reasons for disagreeing: None Other comments: None

1 5 6 Mean IQR
B6. Demonstrate knowledge of biological, physical, and 1 I" 3 71 5 -6 5.417 5- FTA -SA)

chemical factors involved in disease causation.

Reasons for disagreeing: None Other comments: None

0
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87 Demonstrate knowledge of all major kinds of
micro-organisms, such as viruses, bacteria,

1 2

1

3 TI

5

5

6

T
Mean
5.T67

IQR
5-T -TA-SA)

pathogenic fungi, rickettsia, algea, protozoa, and
importance in the sanitarian's country/region.

helminthic parasites that are of

Reasons for disagreeing: None Other comments: None

4--A Mean IQR
B8. Demonstrate knowledge of major known water-borne

diseases and how the cycle of infection works.
1 2 3 4 5 6 5.667 5-6 (I-SA)

Reasons for disagreeing: None Other comments: None

1 6 5 Mean IQR
B9. Demonstrate an understanding of the relationship 1 2 3 ri 5 6 5J33 5-6 (X-SA)

between water-borne, water-washed, and water-related
vectors.

Reasons for disagreeing: None Other comments: None

6 6 Mean IQR
B10. Demonstrate knowledge of all relevant water-connected 1

diseases and the prevention strategy for each.
2 3 4 5 6 5.500 5-6 (A-SA)

Reasons for disagreeing: None Other comments: None

6-- Mean IQR
811. Collect water samples and effectively inter-

pret report of analysis made by the laboratory.
1 2 3 4 5 T 5.300 5-6(i-SA)

Reasons for disagreeing: None Other comments: None

9 3 Mean IQR
B12. Run water samples using a portable kit. 1 2 3 4 5 3 5.250 5 (A)

Reasons for disagreeing: None Other comments: None

0



7 5 Mean IQR
B13. Inspect and evaluate sources of local

piped water.
1 2 3 4 5 5 5.417 5-6 (A-SA)

Reasons for disagreeing: None Other comments: None

3 9 Mean IQR
Blq. Understand basic principles of water treatment

using appropriate technology:
1 2 3 4 5 T 5.750 5-6 (A-SA)

a. water chlorination
b. slow sand filter
c. boiling of water

Reasons for disagreeing: None Other comments: None

2 10 Mean IQR
B15. Understand the threats of sewage on water quality. 1 2 3 4 5 Z 533 6 (SA)

Reasons for disagreeing: None Other comments: None

1 11 Mean IQR
B16. Make routine inspections of excreta disposal sites 1 2 3 4 5 T- 5.917 6 TI:SA)

(composting sites, privies), and, recommend improvements
to local officials.

Reasons for disagreeing: None Other comments: None

1 5 Mean IQR
B17. Demonstrate an understanding of the epidemiology of

excreta associated diseases.
1 2 3 -8 5 E 5.4T7 5-671-SA)

Reasons for disagreeing: None Other comments: None

1 5 6 Mean IQR
B18. Advise on better and safer methods for excreta 1 2 3 4 5 a 5.500 5-6 Ti-SA)

disposal methods (e.g.privies,composts) depending on available technology and local soil conditions.

Reasons for disagreeing: None Other comments: None

0
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4 8 Mean IQRB19. Demonstrate ability to perform percolation tests or 1 2 3 V 5 6 4.667 4-5 (AR-A)soil absorption tests and site evaluations for soil
types, ground water levels, depth of rock and effectiveness in removal of pathogens.

Reasons for disagreeing: a. May need to have other experts involved.Other comments: a. Aware of the need to refer matters for expert guidance if necessary.

1 4 5 2 Mean IQR820. Evaluate water sources and their hydrological, 1 2 3 V 5 Z. 4.667 4-3TAR-A)sanitary, chemical and physical condition and dependability.

Reasons for disagreeing: a. May need to have other experts involved.Other comments: a. Conduct preliminary evaluation, refer to experts for guidance.

1 5 6 Mean IQflB21. Determine sources of contamination of groundwater and 1 2 3 V 5 8 3.417 5-3TII-SA)stream water with other professional help.

Reasons for disagreeing: None Other comments: None

1 2--8--4 Mean IQRB22. Prepare reports covering stream and ground water 1 2 3 V 5 6 4.633 4-5 TIR-A)pollution investigation.

Reasons for disagreeing: a. Should be done by experts.
Other comments: None

1 8 3 Mean IQRB23. Inspect ponds, streams, and rivers where people do 1 2 3 4 5 T 5.T T7 3TA)laundry for potential contaminants.

Reasons for disagreeing: None Other comments: None

9 3 Mean IQR824. Demonstrate knowledge of how to determine the
1 2 3 4 5 T 5.250 5 TITtypes of solid waste generated by the community which

are of environmental concern.

Reasons for disagreeing: None Other comments: None

0
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6 6 Mean IQR
B25. Determine present methods which households use for 1 2 3 4 5 6 5.500 5-6 (A-SA)

garbage and refuse disposal. (collection, hog or goat feeding,
burial, burning, etc.)

Reasons for disagreeing: None Other comments: None

5 7 Mean IQR
1126. Demonstrate an understanding of the relationship 1 2 3 4 5 Z. 5.583 5-6TT-SA)

between disease and solid waste and odors, basic water
pollution from leaching, fly breeding and rodent infestation.

Reasons for disagreeing: None Other comments: None

1 5 6 Mean IQR
827. Perform a community survey to determine extent of 1 2 3 4 5 Z 5.417 5-8-(A-sA)

solid waste problems.

Reasons for disagreeing: None Other comments: None

Z 6 Mean IQR
B28. Demonstrate knowledge of food-borne diseases and how 1 2 3 4 5 Z 5.560 5- 6 (A -SA)

the cycle of infection and food poisoning (pre-formed toxins, etc.) works.

Reasons for disagreeing: None Other comments: None

1 2 9 Mean IQR
B29. Demonstrate knowledge of control of foodborne diseases 1 2 3 t. 5 Z. 5T8Z7 5-6 (A-SA)

with emphasis on simple methods.

Reasons for diagreeing: None Other comments: None

B80. Demonstrate an understanding of the relationship
betweem milk, health, and disease.

Reasons for disagree: None Other comments: None

5 7 Mean IQR
1 2 3 4 5 Z 5.583 5-6(T-SA)
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4 8 Mean IQH
831. Make routine inspections of food (all types) 1 2 3 4 6 -L6T7 5-6 (A-SA)wherever sold, including how they are prepared and served.

Reasons for disagreeing: a. Necessary, but will one person have time for all this in
addition to other duties.

Other comments: None

B32. Survey the extent and nature of rodent and insect
problems in the community.

Reasons for disagreeing: None Other comments: None

6 6 Mean IQB
1 2 3 4 5 T. 5.5b0 5-671 -SA)

1 4 7 Mean IQRB33. Organize programs for control of vectors, such as 1 2 3 4 5 T 5.417 5-6-71-SA)
mosquitoes, flies, rodents and their ectoparasites.

Reasons for disagreeing: a. Should be done by experts.
Other comments: a. Should be done by supervisors since this covers a large area.

1 6 5 Mean IQRB34. Guide and supervise the community control of 1 2 3 4 5 6 5.333 5-T -(A-SA)breeding areas, water-drainage, spraying, screening or other methods of
control against vectors of disease appropriate to a given region.

Reasons for disagreeing: None
Other comments: a. Better to do it in conjunction with village council

or governing body or community organizations (e.g., women's groups)

7 5835. Demonstrate an understanding of the natural habitat 1 2 3 4 5 Z'
and control of insects of public health and economic
significance as they affect a particular rural area.

Reasons for disagreeing: None Other comments: None

Mean TQR
5.417 r-T (A-SA)



1 5 6 Mean IQRB36 Be familiar with the operation and maintenance of 1 2 3 V 5 g 5.417 5-6 (A-SA)sprayers and other pest control devices.

Reasons for disagreeing: None Other comments: None

837. Recognize the positive and negative aspects of
pesticides in terms of health and ecology.

6 6 Mean IQR
1 2 3 Li 5 5 5.500 5-E (A-SA)

Reasons for disagreeing: None Other comments: None

1 9 2 Mean IQRB38. Demonstrate an understanding of biological control
1 2 3 TI 5 6 5.083 5 (A)of insects and rodents such as use of Gambusia affinis to control mosquito larvae especially inirrigation projects.

Reasons for disagreeing: None Other comments: None

IQRB39. Direct the community in ratproofing, roach control, 1 2 3 4 5 b 5.452 5-E (A-SA)dusting and other methods which have been proven effective in a given country/region.

Reasons for disagreeing: None Other comments: None

7 5 Mean IQRB40. Participate in rural research or surveys in order to 1 2 3 A 5 E 5.417 5-6TA-SA)assist in identification of environmental health problems and methods of resolving them.
Reasons for disagreeing: None Other comments: None

841. Inspect and evaluate roof catchments used by the
1 4 7 Mean IQRvillagers for water collection.

Reasons for disagreeing: None Other comments: None

1 2 3 4 5 0 5.500 5-6 TI-SA)

(-0
0
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842. Demonstrate an elementary knowledge in meat 1 5 6 Mean IQR
inspection. 1 2 3 4 5 6 5.417 5-6 (A-SA)

Reasons for disagreeing: More than an elementary knowledge is needed in Jamaica because
sanitarians inspect meat.
Other comments: None

B43. Demonstrate basic technical skills in mixing concrete, 1 8-3
threading steel pipe, installing hand pumps, working 1 2 3 4 5 7
with motar, and casting latrine slabs.

Mean
5.083

Reasons for disagreeing: a. Good to be generally familiar with these techniques
but this function should be referred to an expert.

Other comments: None

IQR
5 (A)

CATEGORY C: SOCIO-COLTORIL

The Rural Public Health Sanitarian should be able to:
1 9 2 Mean IQR

Cl. Demonstrate an understanding of human needs as they t W 5 .6 5.083 5 (i)
relate to physical, mental, and social health.

Reasons for disagreeing: None Other comments: None

2 10

C2. Demonstrate knowledge of the community tradition, 7 3 11 3 7
customs, and beliefs, as they relate to sanitation and
health behavior.

Reasons for disagreeing: None Other comments: None

Mean IQR
5.833 5-6 (A-SA)

2 10 Mean IQR
C3. Possess the skill to recognize community leadership 1 2 3 W3 V 5.833 5-6 TI-SA)

structure.

Reasons for disagreeing: None Other comments: None



1 2 9 Mean IQR
C4. Project a good image as a helper/educator, rather I 2 T W S "6 37300 5-6TSA)

than an enforcer of sanitation laws.

Reasons for disagreeing: None Other comments: None

7 5 Mean IQR
C5. Locate and determine the sanitary conditions of TIT T3 5 5.417 5-6 (A-SA)

the places where villagers get water for drinking and for washing themselves.

Reasons for disagreeing: None Other comments: None

5 7 Mean IQR
C6. Educate the community on the need for boiling water 1 2 3 4 5 b 5.583 5- 6(A -SA)

before drinking it.

Reasons for disagreeing: None
Other comments: a. Where justified and technically feasible. b. If boiling
water is the preferred method of treatment in area. c. If necessary.

C7. Explain to the community how to build and use a
simple sand filter to purify drinking water.

7 5 Mean IQRT Tr r3 b 5.117 5-6TA-sA)

Reasons for disagreeing: None Other comments: None

08. Organize and promote the development of safe and
adequate water supplies for rural schools and homes.

2 3 7 Mean IQR
1 F 3 i 5 b 5.1717 s-bTA-As)

Reasons for disagreeing: None
Other comments: a. Only promote - organization should be carried out by others.
b. If within scope of delegated duties. c. Should only assist.

C9. Educate the community on the health dangers of
defecating in open places.

Reasons for disagreeing: None Other comments: None

1 11 Mean IQR
T F 3 T 3 6 5.917 rTA)



3 9 Mean IQRC10. Give advice and guidance on how to build the best 1 2 3
and most acceptable excreta disposal facilities.

4 5 K 5.750 5-6 (A-SA)

Reasons for disagreeing: None Other comments: None

1--8 Mean IQRCll. Determine whether or not an excreta disposal
5 2 3facility is properly maintained.

4 5E 5.667 5-6 (A-SA)

Reasons for disagreeing: None Other comments: None

1 1 10 Mean IQRC12. Encourage the community to wash hands with clean water 1 2 3
after defecating.

4 5 6 5.750 E (SA)

Reasons for disagreeing: None
Other comments: a. Utilizing the best educational approach.

4 8 Mean IQRC13. Educate the community on the relationship between r r 3 4
disease and improperly protected food.

5 6 5.68-7 5-6 11 -SA)

Reasons for disagreeing: None Other comments: None

2 10 Mean IQRC14. Demonstrate simple ways to protect food from 3contamination.
4 5 6 5.833 6 TSA)

Reasons for disagreeing: None Other comments: None

4 8 Mean IQR015. Demonstrate an understanding of the role of the family T
as an agent in the etiology of disease, i.e., as a system
of interacting individuals who harbor disease and can

I 5 5 5.667 5-6 (A-SA)

transfer it to others, e.g., refusing a tuberculosis vaccine
could affect others in the family.

Reasons for disagreeing: None Other comments: None



6 6 Mean IQR
C16. Demonstrate an understanding of the role of the i I3"" IF 5 3 5.500 5-6 (A-SA)

family as an intervening variable that passes on a culture conducive either
to good or to poor living circumstances.

Reasons for disagreeing: None Other comments: None

CATEGORY U; HUMAN RELATIONS

The Rural Public Health Sanitarian should
be able to:

01. Express willingness to work in a rural area.

Reason for disagreeing: None Other comments: None

1 4 7 Mean IQR
4 5 T 5.533 5-6 (A -SA)

1 3 8 Mean IQR
D2. Demonstrate ability to explain simple ideas to peoplerrr4 5 T 5.583 5-6 (A-SA)

using local language.

Reasons for disagreeing: None Other comments: None

Mean IQR
D3 Perceive social situations that require sympathetic 5.5t3 5- 6 TA -SA)

perception and tactful handling, e.g., illiteracy,
poverty and ignorance.

Reasons for disagreeing: None Other comments: None

3 7 2 Mean IQR
D4. Prepare and distribute bulletins and pamphlets on proper 1 2 3 4 5 6 4.917 4-5 (AR-SA)

personal hygiene and sanitation.

Reasons for disagreeing: a. Preparation can be done by experts.
Other comments: a. Should participate in preparation depending on writing ability.
b. Utilize input from other health workers.

w



D5. Demonstrate skill in providing information and
education to community leaders.

4 8 Mean IQR
T r 7 V 3 T 5.667 5-6 (A-SA)

Reasons for disagreeing: None Other comments: None

D6. Demonstrate knowledge of group dynamics in the 1 2
decision-making process, as it relates to Environmental
Health.

Reasons for disagreeing: Nona Other comments: None

3

2 4 i Mean IQR
4 5 6 5.33 5-6 (A-SA)

4 8 Mean IQR
D7. Project a respectful attitude toward the community 1 F y 4 3 T 5.667 5-6 (A-SA)

and village leaders.

Reasons for disagreeing: None Other comments: None

D8. Demonstrate knowledge and skill in the use of
audiovisuals, radios, pamphlets, posters, and
newspapers to educate and inform the public.

Reasons for disagreeing: None Other comments: None

Z--I Mean IQR
1 7 3 V 5 6 5.500 5-6 TA-SA)

D9. Demonstrate skill in motivating the community to
achieve desired goals.

4 8 Mean IQR
1 2 3 4 5 T 5.667 5-6 TA-SA)

Reasons for disagreeing: None Other comments: None

D10. Project a positive attitude toward the community
and show honesty when dealing with them.

1 2 9 Hern IQR
1 2 3 4 5 6 5.667 5-6 TA-SA)

Reasons for disagreeing: None Other comments: None



2 6 4 Mean IQRD11. Demonstrate ability to perform a community survey by TrYVT T 5:1E7 5-6 Ti-s6)using the interview, questionnaires or public opinion polls.

Reasons for disagreeing: None Other comments: None

5 B Mean IQRD12. Motivate and encourage the community to work for Y f T V 3 T 5.750 5-6-7A-SA)needed changes in environmental health.

Reasons for disagreeing: None Other comments: None
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APPENDIX Cl

PRE-TEST PARTICIPANTS

Mr. Richard Swenson, R.S.
Director
Environmental Health Division,
Benton County Health Dept.
530 N.W. 27th St.
Corvallis, OR 97330

Mr. Charles Treser, Professor
Dept. of Environmental Health, SC-34
School of Public Health & Community Medicine
University of Washington
Seattle, WA 98195

Mr. Richard L. Roberts, R. S.

385 North Arrowhead
San Bernardino, CA 92415

Amer El Ahraf, Dr. P.N.
Professor and Chairman
Dept of Health Science and human Ecology
California State University at San Bernardino

550 State College Pky.
San Bernardino, CA 92407

Larry J. Gordon
Director
Albuquerque Environmental Health
and Energy Dept.
Box 1293
Albuquerque, N.M. 887103

Jack B. Hatlen, Dr. P.N.
Associate Professor
Department of Environmental Health
School of Public Health SC-34
University of Washington
Seattle, Washington 98195

Mr. Bob Wilson, R.S.
Director
Environmental Health Division,
Linn-Benton County Health Dept.
P.O. Box 100
Albany, OR 97321
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PRE-TEST PARTICIPANTS
(continued)

Monroe T. Morgan, Dr. P.H.
Chairman
Dept. of Environmental health
East Tennessee University
Johnson City, Tn. 37614

Mr. Terrance M. Rahe, R. S.

Environmental health Specialist
3425 Spencer Drive
Albany, Oregon 97321

Thomas, Hogg, Ph.D. (Late)
Professor
Department of Anthropology
Oregon State University
Corvallis, OR 97330
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APPENDIX C2

EXPERT COMMITTEE MEMBERS - USA/CANADA

Jean B. Cropper, M.P.H.
Deputy Commissioner
New York City Department of Health
New York, N. Y.

Charles S. Pineo
Environmental Health Consultant
5936 Avon Drive
Bethesda, Maryland 20814

James R. Cumminskey, M.P.H.
Public Health Advisor
Office of Regional Affairs
Bureau for Africa
Agency for International Development
Washington, D. C. 20523

Joseph W. Walsh, Jr., R. S., C.H.O.
Director of Public Health
City Hall, 191 Cabot St.
Beverly, Massachusetts 01915

Seymour Barfield, R. S.
University Sanitarian
California State University, Long Beach
Longbeach, California 90840

Dr. Charles C. Johnson, Jr.
Assistant Surgeon General
U. S. Public Health Service (Retired)
11510 Georgia Ave, Suite 200
Silver Spring, Maryland 20902

Dr. Trenton G. Davis, Dr. P.N.
Professor and Chair
Department of Environmental Health
East Carolina University
Greenville, N.C. 27834

David Jacobs
City of Garland
Garland, TX 75047

Kenneth W. Holt, R. S., M.S.E.H.
Environmental Health Consultant
Center for Environmental Health
Center for Disease Control
Atlanta, Georgia 30333
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EXPERT COMMITTEE MEMBERS - USA/CANADA
(continued)

Dr. John G. Bourgeois, Sc. M., Sc. D.
Assistant Professor (Medical Ret.)
Department of Immunology & Infectious Diseases
School of hygiene & Public Health
John Hopkins University
Baltimore, Maryland 21205

Ralph C. Palange, P. E.
Engineering Consultant
15301 Wallbrook Court
Silver Spring, Maryland 20906

Donal J. Schliesmann
Consulting Engineer
707 Baycliffs Rd.
Gulf Breeze, Florida 32561

Dr. T. Kue Young
Assistant Professor
Department of Social and Preventive Medicine
Faculty of Medicine
University of Manitoba
Winnipeg, Manitoba, Canada

Raymond Ruff
Assistant Office Chief
Office of Environmental health Services
Oregon State Health Division
Portland, Oregon

Kazuyoshi Kawata Dr. P. H.
Professor of Environmental Health Engineering
The Johns Hopkins University
Baltimore, Maryland 21205

Conrad P. Straub, Ph.D.
Professor Emeritus - Environmental Health
School of Public health
University of Minnesota
Minneapolis, Minnesota 551155

Franklin White, MD
Professor and Head
Department of Community Health & Epidemiology
Dalhousie University
Halifax, Nova Scotia Canada



320

EXPERT COMMITTEE MEMBERS - USA/CANADA
(continued)

Dr. W. H. LeRiche
Professor of Epidemiology
Faculty of Medicine
University of Toronto
Toronto, M5S 1A8
Canada

Professor Charles L. Senn, P.E. R.S.
Environmental Consultant Engineer
522 Atlas St.
Los Angeles, CA 90032

Charles H. Witten, M.P.H., MSPH
Health Officer/Environmental.
Agency for International Development
Washington, D.C. 20523

John M. Pelton
Department Head
Environmental and Occupational Health Services
B. C. Institute of Technology
3700 Willingdon Ave.
Burnaby, B. C.
Canada V5G 3H2

**Bary Karlin
4501 Clearbrook Lane
Keningston, Maryland 20895

**Richard K. Rowe (R.S.)
2600 Bull St.
Columbia, S. C. 29201

**Did not complete Questionnaire #2
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APPENDIX C3

EXPERT COMMITTEE MEMBERS - THIRD WORLD COUNTRIES

William H. Zucker, Ph.D., R.S.
Acting Coordinator
South Pacific Regional Environment Programme
South Pacific Commission,
P. O. Box D.5
Noumea cedex, New Caledonia

Weng-Kee Lum
Acting Director of Engineering Services
Ministry of Helath
Malaysia

Guillermo H. Davila
Pan American Health Organization
Pan American Sanitary Bureau
Regional Office of the
World Health Organization
525 23rd St., N.W.
Washington, D.C. 20037 USA

*Horst Offerstetter
Regional Advisor
Pan American Health Organization
525 23rd St., N.W.
Washington, D.C. 20037 USA

Ademola Omishakin, M.P.H., Ph.D.; R.P.E.
Department of Preventive and Social Medicine
College of Medicine
University of Ibadan
Ibadan, Nigeria

Saidi H. D. Chizenga
Health Education Specialist
Health Education Unit
P.O. Box 65219
Dares Salaam, Tanzania

Eric Hardman
Chief hygiene Officer
P.O. Box 1946
Bulawayo, Zimbabwe

Milton A. Pinnock, Dip. Con. h; MESH.

Lecturer
Department of Social and Preventive Medicine
University of West Indies
Mona, Kingston 7, Jamaica. West Indies
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EXPERT COMMITTEE MEMBERS - THIRD WORLD COUNTRIES
(continued)

Dr. Leticia E. Casillas
Direccion General De Servicios Medicos
National University of Mexico
Mexico

Wayne F. Clarke, R. S. M.S.
Manager, Public Health Services
Arabian Bechtel Co., LTD.
Jubail Industrial City
Saudi Arabia

Patrick J. Mayers MSC, FIPHE
Chief Environmental Health Officer
Department of Health
Bermuda

B. F. Diamant, FICE, FIPHE, FIWES
Professor of Environmental Health Engineering
World health Organization
Ahmada Bello University
Zaria, Nigeria

Mahmoud Alf Abdullah
Field Sanitation Officer
Unrwa, Amman, Jordan

**Mr. Mujibur Rahaman
Senior Scientist
International Centre for Diarrhoeal Disease Research
A. P. 0. Box 128
Ahaka -Z, Bangladesh

* Completed Questionnaire #2
for Guillermo Davila, who was away on a
special assignment.

** Completed only the first round of the
questionnaire.
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APPENDIX C4

LIST OF ORGANIZATIONS THAT CONTRIBUTED
NAMES TO THE POOL OF EXPERT PANEL MEMBERS

American Public Health Association
1015 15th Stree, N. W.
Washington, D. C. 20005

Pan American Health Organization
525 23rd Street, N. W.
Washington, D. C. 20037

United States International Cooperation Agency
Agency for International Development
Washington, D. C. 20523

Journal of Environmental Health
1200 Lincoln Street
Suite 704
Denver, Colorado 80203

International Development Research Centre

P. O. Box/CP 8500
Ottawa, Canada K1G3H9


