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Chapter 1

Introduction

With the rapid onset of globalization, there are a large number of political,
economic and social factors which are constantly changing. These all have profound
effects on the demographics of individual populations. This shift in social demography is
accompanied by an epidemiologic transition as well.

In order to gain an understanding of epidemiologic transition, it is necessary to
understand the study of epidemiology. Epidemiology is defined as, “the study of the
distribution and determinants of health-related states or events in specified populations,
and the application of this study to the prevention and control of health problems.” ' By
observing past data from epidemiologic studies and comparing it with data from current
studies, one can begin to obtain a picture of the changing causes and manifestations of
disease and death in a population. It is also useful to take changing environmental factors
into account (such as tobacco/alcohol use, dietary standards, working conditions and
water quality) when determining which stage of epidemiologic transition a certain
population is in.

Customarily, epidemiologic transition follows a predictable pattern. Omran
points out that “during the transition, a long-term shift occurs in mortality and disease
patterns whereby pandemics of infection are gradually displaced by degenerative and
man-made diseases as the chief form of morbidity and primary cause of death”™. When
developing countries undergo industrialization and modernization, they are better able to

deal with infectious diseases due to increased resources, access to medical care, and
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education. The “degenerative and man-made” diseases which follow are also thought of
as “chronic”, or “non-communicable diseases”.  They include things such as
cardiovascular disease, diabetes, lung disease and various forms of cancer.

There is great importance in discovering the state of epidemiologic transition
which a country is in. Once one finds out the relative prevalence of chronic diseases as
compared to that of infectious diseases, one can modify the health system in order to
better accommodate the health needs of the population. Since the health status of a
nation is constantly in transition, it is necessary to change the delivery method of care in
order to most effectively combat the health problems present. More funds can be
allocated for prevention of certain types of disease and death over other types. Policies
may be enacted which could benefit the health status of a larger percentage of people
with less money spent.

It is evident that Tunisia is experiencing epidemiological transition. Within the
last 15 years, we have seen total mortality is decreasing, life expectancy is increasing,
and lifestyles associated with chronic disease, particularly diabetes and CVD, are being
adopted.” The purpose of this thesis is to answer the question, “What is the current stage

of epidemiologic transition is Tunis, Tunisia?”
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Chapter 2

Literature Review

There is a considerable lack of health data concerning Tunisia available from
before the 1990s. Due to this lack of data, the population of the country of Mauritius in
the Indian Ocean is used as a reference point for determining the stage of transition in
Tunis. It has a relatively well-documented transition due to the completeness of health
records in the country.

To determine what stage Tunisia is at in its transition, it is necessary to see the

theoretical progression of the epidemiological transition through its three main stages® :

1. The Age of Pestilence and Famine when mortality is high and fluctuating, thus
precluding sustained population growth. In this stage the average life expectancy at birth
is low and variable, vacillating between 20 and 40 years.

2. The Age of Receding Pandemics when mortality declines progressively; and the rate of
decline accelerates as epidemic peaks become less frequent or disappear. The average life
expectancy at birth increases steadily from about 30 to about 50 years. Population growth
is sustained and begins to describe an exponential curve.

3. The Age of Degenerative and Man-Made Diseases when mortality continues to decline
and eventually approaches stability at a relatively low level. The average life expectancy

at birth rises gradually until it exceeds 50 years. It is during this stage that fertility
becomes the crucial factor in population growth.

It can be seen through the following research that Tunisia is most likely in the
third category: “the age of degenerative and man-made diseases”. The degenerative and
man-made diseases are thought of most commonly as cardiovascular disease, cancer,

Diabetes Mellitus and other chronic diseases. There have been a number of different
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studies done in Tunisia to support this claim, backed up with data from the epidemiologic
transition in Mauritius.

In the past few years (starting around 2000), there has been an increase in the
number of health studies conducted in Tunisia. The majority of these have been focused
on basic indicators and cardiovascular disease prevalence. Since increasing prevalence of
cardiovascular disease is a good indicator of the stage at which a certain country is at in
epidemiologic transition, data arising from said studies can be very useful.

The TAHINA Project (Epidemiological Transition and Health Impact in North
Africa) focused on epidemiologic transition from the standpoint of cardiovascular disease
and nutrition trends. It contained many different articles concerning chronic and
cardiovascular disease risk factors and prevalence. Some of the risk factors for
cardiovascular disease include elevated cholesterol levels, hypertension, obesity,
Diabetes Mellitus, drinking and cigarette smoking.

There have been studies done by the Institut National de la Statistique (Tunisian
National Institute of Statistics) on a number of different areas that may aid in the
identification of the health status of the nation. Some of these are basic demographic
indicators such as birth rates, death rates and life expectancy at birth, fertility rates and
infant mortality rates.

The Tunisian National Institute of Statistics has also done a study on the evolution
of the prevalence of contraceptive usage starting in 1988 and performing a study once
every 5-6 years until the present. They started an annual study on the different types of

family planning methods used since 1991. Some of these include: condom usage,
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contraceptive intrauterine devices, birth control pills, and they have included prenatal and
postnatal consultations in this section as well.

An interesting phenomenon occurs in high-income countries which have
undergone epidemiologic transition where birth intervals are lengthened and there is a
decrease in overall reproductive performance. > Therefore, one can get a better idea of
the state of the transition by looking at indicators such as the infant mortality rate, the
under 5 mortality rate and the population annual growth rate (%). These statistics are
also available from the Tunisian National Public Health Institute (INSP), and
organizations such as WHO and Unicef. WHO was also used as a source for these types
of data from Mauritius.

There has been other data compiled by Unicef that included a number of data
categories regarding Tunisia that were useful: Immunization, basic indicators and
demographic data. Data compiled from Tunisian studies regarding chronic disease
compiled by WHO Global InfoBase was also used extensively. The statistics from
Tunisian studies on Diabetes Mellitus, cholesterol, high blood pressure, Body Mass Index

and tobacco/alcohol use were found here.

Secondary data was obtained from the Oregon State University and Portland State
University Libraries as well as several health organization databases, websites of
governmental agencies, health organizations and published surveys. Information from

scholarly journal articles was also utilized.
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Chapter 3

Research Method

Epidemiologic transition occurs when a population overcomes the position of
infectious and communicable diseases constituting the majority of their mortality causes,
and begins to experience the problems of modern or non-communicable diseases. There
are no clear-cut, established criteria for when a country is at a certain stage of
epidemiologic transition. However, one can get a good idea as to how far along a country
is in its transition by looking at the history of the leading causes of death within a
country. To supplement mortality cause data, the prevalence of non-communicable
diseases versus that of communicable diseases, as well as the level of demographic
transition which has occurred is also useful to gain a clearer picture of the state of
transition.

A common approach is to gather health data that have been gathered at least
within the last 30 to 50 years, and observe the changes that have occurred in the causes of
mortality and morbidity. In Tunisia’s case, this data is not available. So, one option to
pursue is to find another country which has documented its transition and has undergone
it relatively recently and use it as a reference point for the literature and Tunisia. In this
study, Mauritius is that country.  Mauritius has a relatively well-documented
epidemiologic transition due to health studies that were undertaken much earlier on.

By looking at figure 1, one can see that there is distinct, long-term shift in the
disease prevalence in Mauritius. During the 50 year period, the prevalence of

communicable (infectious and parasitic) diseases decreases markedly, while the
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prevalence of non-communicable diseases (circulatory diseases and neoplasms) increases

greatly.

Figure 1: Morbidity Trends in Mauritius (1942-1989)
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Source: Kalla, A.C. (1994) “Health Transition in Mauritius: characteristics and Trends” Mauritius Institute

of Education.

Another phenomenon occurs in high-income countries which have undergone

epidemiologic transition where birth intervals are lengthened and there is a decrease in

overall reproductive performance, that is, the population growth rate decreases. One of

the reasons for this decrease in reproductive performance is that there is a decrease in

mortality rates accompanied by an increase in infant and childhood survival rates. These

both occur as socioeconomic and other areas in the population’s environment ameliorate.

% Tt seems counterintuitive, but as mortality rates decrease, population growth rates begin

to decline.
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This is thought to be due to several factors. One of these is recognition of
improved survival of offspring. Another is that changes in the social and economic
system can turn a child into an economic liability instead of an asset. ’ Therefore, one
can get better idea of the stage of the transition a country is in by looking at demographic
indicators such as the infant mortality rate, the under 5 mortality rate and the population
annual growth rate.

To provide a frame of reference for evaluating Tunisia’s state of transition,
all available pertinent mortality, morbidity and demographic data was gathered
concerning Tunis’s transition. Then, it was compared with the same data from Mauritius.
These data were used as a reference point for Tunis to get a better picture of the
epidemiologic transition occurring there. Mauritius has clearly undergone epidemiologic
transition. Therefore, one can use its trend and prevalence data as the criteria to evaluate

whether Tunis has undergone epidemiologic transition.
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Chapter 4

Research findings

The epidemiologic transition currently occurring in Tunisia is accompanied by a
variety of different factors. Data concerning mortality, morbidity and risk factors
obtained from Tunisian governmental sources as well as health organizations and special
focused studies are presented in this chapter. Certain mortality and morbidity data from
Mauritius is compared in order to act as a reference population that has a more complete
documented history of transition.

When determining the state of epidemiologic transition it is necessary to assess
the prevalence and incidence of existing cardiovascular disease in a population. Yet,
there is a lack of systematic monitoring of cardiovascular disease morbidity and mortality
in Tunisia and in most of the developing world. The only truly systematic studies that
have been done to date in Tunisia have involved risk factors of cardiovascular disease. °
However, there has been some data on different types of cardiovascular disease
prevalence obtained by cardiologists and epidemiologists working on the TAHINA
project, in 1992 and 2002.

The main cause of death in Tunisia lies in the ‘circulatory disease’ category (see
figure 1). 22.7% of deaths in Tunisia in 2001 were considered diseases of the circulatory
system. Circulatory disease was also the primary cause of death in Mauritius in 1990 (at

41.2%) Circulatory disease mortality rose further and not surprisingly, still made up the

highest percentage of the total deaths in 2000 (49.6%).”
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Figure 1: Leading Causes of Death in Mauritius (2000) and Tunisia (2001)
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The increase in mortality rate due to circulatory disease has been documented in
Mauritius, as well. In 1972, the death rate due to diseases of the circulatory system was
214 per 100,000. It progressively increased throughout the next 20 years to 280 in
1992."° The age-standardized mortality rate in Mauritius due to all cardiovascular
disease (the main contributor to circulatory diseases) was 434 per 100,000 in 2002."" We
can see that there was a marked increase in the mortality rate due to circulatory system
diseases. We do not have data regarding the progression of mortality rate increase of
circulatory disease in Tunis during the last 30 years. However, we do know that in 2002,
the age-standardized mortality rate due to cardiovascular diseases was 417 per 100,000
(compared to 434, in Mauritius).

Circulatory disease morbidity has been climbing since 1942 in Mauritius. There

were 3.9 admissions per 1000 due to cardiovascular disease in 1942, and in following
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years it has increased substantially: In 1952: 10.3 admissions/1000, 1962: 18.2, 1972:
23.6, 1979: 33.7, 1989: 43.6. 2

In 1992, ischemic cardiovascular diseases represented 39.2% of all men admitted
to the Tunisian cardiology wards and 15.6% of all women admitted. The rheumatic
cardiovascular diseases represented 11.8% and 25.3% of men’s and women’s admissions,
respectively. > In 2002, ischemic cardiovascular disease was the primary cause of
hospitalizations in Tunisian cardiology wards. 45% of all patients were admitted for
ischemic heart diseases, 54% for men and 30.9% for women. Rheumatic cardiovascular
diseases only made up 7.4% of hospitalizations, being more frequent in women,

respectively 4.9% and 11.7%."* (See table 2 and figure 2)

Table 2: Reasons for Hospitalization in Tunisian Cardiology Wards (%) 1992-2002

Men Women

1992 2002 1992 2002
Ischemic Cardiovascular | 39,2 58,6 15,6 38,2
Diseases
Rheumatic Cardiovascular|11,8 4.4 253 11,8
diseases
Blood pressure diseases 6.4 6.7 10 14,7
Cardiopulmonary diseases | 1,1 0,8 1,2 2,1
Other cardiovascular | 34,9 28,4 40,4 35,8
diseases

Source: Ben Romdhane, H. “La Transition epidemiologique ses determinants et son impact sur les
systemes de sante a travers 1’analyse de la tendance des maladies cardiovasculaire en Tunisie.” Institut
National de Sante Publique. 2002. (graph originally in French)
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Figure 2: Incidence of Rheumatic Cardiovascular cases in Tunisia, 1985-
2001

Figure 2: Tendence de l'incidence du RAA en Tunisie, 1985-2001
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Source: Ben Romdhane, H. “La Transition epidemiologique ses determinants et son impact sur les
systemes de sante a travers 1’analyse de la tendance des maladies cardiovasculaire en Tunisie.” Institut
National de Sante Publique. 2002. (graph originally in French)

Some major risk factors for cardiovascular disease include: Tobacco smoke, high
blood cholesterol, high blood pressure, physical inactivity, obesity and being overweight,

5" The risk factors to be

Diabetes Mellitus, hereditary factors and increasing age.
presented in this paper are high blood pressure, diabetes, blood cholesterol levels and
obesity and pre-obesity.

One of the earlier studies concerning cardiovascular disease focused on Diabetes

Mellitus prevalence in Tunisia in 1988. Diabetes prevalence in men and women in the

urban population studies was 4.3% and 5.2%, respectively. '® (see figure 3)
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Figure 3: Diabetes Prevalence (%) in 1988
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Source; Papoz L et al. Diabetes mellitus in Tunisia; description in urban and rural

populations, 1988 (http:/f'www . who.intinfobase IBRef, 100537

A study performed in 2001 on both urban and rural populations showed a marked
increase in the prevalence of diabetes in both Tunisian urban and rural populations
around Tunis. (see Figure 4 and Table 3) Males showed a prevalence of 15.7% compared
to the earlier prevalence of 4.3%. Females displayed a prevalence of 14.9 compared to
the 1988 prevalence of 5.2%. One can see that the prevalence of Diabetes Mellitus from
1988 to 2001 almost tripled.

Diabetes prevalence in Mauritius is incredibly prevalent, although it is on

the decline. "’

The percentage of deaths due to diabetes mellitus and hypertensive
diseases decreased during the last decade, from 5.1% to 4.6%. This trend could be partly
due to the aggressive campaigns made by the Ministry of Health & Quality of Life

against these diseases.
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Figure 4: Diabetes Prevalence (2001-2001, 2003)
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Table 3 : Diabetes Prevalence in 2000-2001

. Males
Age Groupﬂ Sample Size (n)ﬂ Prevalence (%)ﬂ 95 o c1él
40-49 280 9.2 -
50-59 205 14.1 -
60-69 259 20.8 -
. Females
Age Groupﬂ Sample Size (n)ﬂ Prevalence (%)ﬂ 95 o c1él
40-49 493 7.2 -
50-59 329 24.1 -
60-69 270 16.8 -

Source: Ben Romdhane H, Achour N. Prevalence des cardiopathies ischemiques dans la population generale: resultats d'une étude

populationnelle EPCI, 2000-2001
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Raised cholesterol is another major risk factor in cardiovascular disease. The only
data available before 2001 concerning elevated cholesterol levels in Tunisia was a study
done among residents of Kalaa Kebira, a semi-urban community near Sousse between
1990 and 1991. The study resulted in the elevated cholesterol prevalence data shown in

table 4. The criteria of elevated cholesterol: total cholesterol > 6.2 mmol/L.

Table 4: Prevalence of Elevated Cholesterol in Kalaa Kebira, (1992)

. Males

Age Groupﬂ Sample Size (n)ﬂ Prevalence (%)ﬂ

20+ 221 7.0

. Females

Age Groupﬂ Sample Size (n)ﬂ Prevalence (%)ﬂ

20+ 334 14.0

Source: Ghannem H, Limam K, Abdelaziz AB, Mtiraoui A, Fredj AH, Marzouki M. Facteurs de risque des maladies cardiovasculaires

dans une communaute semi-urbaine du Sahel Tunisien Revue d'Epidemiologie et de Sante Publique, 1992, 40:108-112

Another study on elevated cholesterol levels performed in 2001 in Tunis and
surrounding areas (including both urban and rural populations) showed an increase in the

elevated level of cholesterol in both sexes. (See table 5 and figure 5)



Table 5: Prevalence of Elevated Cholesterol (%) in 2001

. Males

Age Groupﬂ

40-49

50-59

40-69

60-69

. Females

Age G roupﬂ
40-49
50-59
40-69
60-69
Source:

Sample Size (n)ﬂ
280
205
744

259

Sample Size (n)ﬂ

493

Prevalence (D/O)ﬂ
9.4
4.3
7.4

15.1

Prevalence (D/O)ﬂ

Sanders,

95 o c1El

5.5-9.3

95 o c1El

17.5-22.3

resultats d'une étude populationnelle EPCI, 2000-2001. L'Institut National de Santé Publique, 2003.
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Ben Romdhane H, Achour N. Prevalence des cardiopathies ischemiques dans la population generale:

Another major risk factor for cardiovascular disease is tobacco use. There are

currently no data available for the prevalence of smoking and its effects on health in the

greater Tunis area, however, there is national data available. Mortality due to tobacco in

Tunisia was estimated to be 6430 deaths in 1997, much higher in men than in women,

(5580 males and 850 females). These numbers of smoking-attributable deaths represent,

respectively, 22% of all male deaths and 4% of female deaths. In men, tobacco would be

responsible for 3050 deaths by cardiovascular diseases and 1500 deaths by cancer.

19
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Figure 5: Prevalence of Elevated Cholesterol (2000-2001, 2003)
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Source: Ben Romdhane H, Achour N. Prevalence des cardiopathies ischemiques dans la
population generale: resultats d'une étude populationnelle EPCI, 2000-2001, 2003
(http:/lwww.who.int/infobase IBRef: 101055)

Mortality attributed to tobacco use in Tunisia in 1990 was similar to those of
some high-income countries, such as France, where the tobacco caused around 21% of
deaths in men and 1% in women. *° However there are also some developing countries,
such as China, who had similar estimated mortality rates (close to 20%) in 1997, due to
tobacco use. '

Drinking has also been causally linked to cardiovascular disease, and its abuse is
considered a major risk factor. The majority of the population in Tunisia claims Islam as
their religion. In the religion of Islam, drinking alcohol is discouraged. Therefore, the

prevalence of heavy drinkers (or the perceived prevalence) is lower than that of some
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high-income countries,” such as western European countries. However, alcohol
consumption should not be discounted as a possible factor for cardiovascular disease.

A survey was done by the World Health Organization in 2003 determining
prevalence of drinking in Tunis. The criteria for a heavy drinker was >=20g/day for
females, >=40g/day for males, within a one week period. The data for the study are
found in Figure 6, and Figure 7.

It can be seen that there is a relatively low prevalence of females who consume
alcohol in Tunis compared to those of modernized countries, such as the United States **
and England. ** According to this study there is a 1.9% prevalence of urban male heavy
drinkers and 9.8% of the male population who partake in low consumption. This is
compared to zero percent (0%) of the female population in all age groups who partake in
low or heavy consumption of alcohol. This data should clearly be evaluated with caution
however, due to the cultural stigma surrounding alcohol consumption and the resulting
bias possibly present in the study (See chapter 5).

Figure 6: Prevalence of Heavy Drinkers in Tunisia (2003)

Alcohol, Consumer - heavy drinker
Tunisia by Age Group
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Source: World Health Organization, World Health Survey, Tunisia (hitpfwww who.int/infobase

IERef: 101737)
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Figure 7: Prevalence of Low Consumption Drinkers in Tunisia (2003)
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Obesity prevalence in the greater Tunis area (BMI> 30 kg/m2) rose from 5.9% in
1980 to 11.2% in 1995. Obesity rose in women the fastest. It increased from 8.7% in
1980 to 17.4% in 1995 among women and 2.8% to 4.8% among men. The proportion of
people with a BMI between 25.0 and 29.9 (pre-obesity status) increased from 22.4% to
37.4% in the population. Pre-obesity in men rose from 18.7% to 39.3%, and in women,
25.6% up t0 35.5%. *

There was another study performed during 2000-2001 which focused on
determining the prevalence of (BMI> 30 kg/m2). The population consisted of middle-
aged individuals (n=1837), 40-69 years old. The study was based in and around Tunis
with both urban and rural populations participating. See Figure 8 and Table 6 for study

results.



Figure 8: Prevalence of BMI > 30 kg/m2 (2000-2001, 2003)
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Table 6: Prevalence of Tunisians with BMI > 30 kg/m2 (2000-2001, 2003)

. Males

Age Groupﬂ Sample Size (n)ﬂ Prevalence (%)ﬂ 95 o c1él
40-49 280 13.5 -

50-59 205 10.2 -

60-69 259 14.8 -

40-69 744 13.1 10.7-15.5
. Females

Age Groupﬂ Sample Size (n)ﬂ Prevalence (%)ﬂ 95 o c1él
40-49 493 39.7 -

50-59 329 46.0 -

60-69 270 40.9 -

40-69 1,092 41.9 39-44.8

Ben Romdhane H, Achour N.

étude populationnelle EPCI, 2000-2001

Prevalence des cardiopathies ischemiques dans la population generale: resultats d'une
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High blood pressure is also a major risk factor for cardiovascular disease. In
1976, a study was performed in the greater Tunis area concerning high blood pressure. In
the 40-50 age bracket, high blood pressure prevalence was between 19 and 22%, and for
the 50-60 age bracket, it was between 25 and 39.4%.%° These percentages of prevalence
have increased dramatically.

There was a study done on elevated blood pressure prevalence in 2000-2001, and
2003 based out of Tunis that included individuals 40-69 years old, from both urban and
rural areas (n=1837). The 40-50 year old group of women showed a prevalence of high
blood pressure of 25.4% and the 50-59 year old bracket showed a prevalence of 49.8%.
(See figure 9 and table 7 for results)

Table 7: Elevated Blood Pressure Prevalence (%) (2000-2001, 2003)

. Males

Age Groupﬂ Sample Size (n)ﬂ Prevalence (%)ﬂ
40-49 280 17.5
50-59 205 35.1
60-69 259 52.1

. Females

Age Groupﬂ Sample Size (n)ﬂ Prevalence (%)ﬂ
40-49 493 25.4
50-59 329 49.8
60-69 270 70.7

Ben Romdhane H, Achour N.

étude populationnelle EPCI, 2000-2001

Prevalence des cardiopathies ischemiques dans la population generale: resultats d'une
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Figure 9: Elevated Blood Pressure Prevalence (%) (2000-2001, 2003)
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Sourca: Ben Romdharne H, Achour M. Pravalence des cardiopathies ischamiguas dans la
population genarala: rasullats d'une aluda populationnalle EPCI, 2000-2001, 2003
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Figure 10: Blood Pressure Related Disease

Blood Pressure-Related disease in Tunisian Cardiology
Wards in 1992 and 2002
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Source: Ben Romdhane, H. “La Transition epidemiologique ses determinants et son impact sur les
systemes de sante a travers 1’analyse de la tendance des maladies cardiovasculaire en Tunisie.” Institut
National de Sante Publique. 2002
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Cancer, another chronic, non-communicable disease is responsible for the second
highest percentage of deaths in Tunisia. It also shares many of the same risk factors as
heart disease. However, Tunisia still has one of the lowest cancer prevalence percentages
compared to the rest of the world, especially in developing countries. (see figure 11)

Female cancer incidence rates are highest in the USA, Israel and New Zealand and lowest

. .. . 2
are in Tunisia, Gambia and Oman. >’

Figure 11: International Cancer Incidence by Region

Narthem America | 1330.5
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Caribbean | 171.8
Eastem Asia |IIEN 165.0
Eastem Africa | 1151.7
Central Armerica __ 143.9
Westem Asia ] 1302
Middle Africa | 1 125.3
South-Eastem Asia | 1 118.1
South Central Asia | 104
Westem Africa | 92.9
Northem Africa | 872

. 0 100 200 300 400
* age standardised to the world population

Source: International Agency for Research on Cancer

The top three cancers for men in high-income countries are lung, prostate and
colorectal cancers. In lower income countries, the top three cancers for men are lung,
stomach and liver cancers.”® Tunisia’s top three cancers are lung, stomach and bladder. *°
By looking at cancer incidence rates, we can see that Tunisia has not experienced as high
a level as most high-income countries have, the United States, and Western Europe, as

30
examples.
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Mautitius has a well-documented increase in cancer morbidity over the past 65
years. In 1942, there were 0.6 admissions per 1,000. In 1952, 62 and 72, it rose to 1.7,

31
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3.7, and 5.8, respectively. By 1989, it had risen to 8.0 admissions per 1,000.
1989 to 1996, there was another study done, and it was discovered that there were 7,442 new
cases of cancer, that is an annual average of 930. About 41.6% were males. For the period
1997 to 1998, 2,484 new cases were diagnosed, that is an annual average of 1,242. Tunisia’s

current age standardized mortality rate for cancer is at 78.0 (per 100,000 population),

incredibly close to Mauritius, with 79.0 (both rates observed in 2002). **

Tunisia’s basic indicators have ameliorated greatly within the last 30 years. One
of the indicators, the under 5 mortality rate has dropped drastically. The under 5
mortality rate is defined as the probability of dying between birth and exactly five years
of age expressed per 1,000 live births. In 1960, the under 5 mortality rate was 255. In
1970: 201, 1980:100 and by 1990, the Under 5 mortality rate was 52. In 2005, it had shot
all the way down to 24. ** It is clear that there is an ongoing pattern of reduction in the
rate.

This is also evident in Mauritius. (see figure 12) In 1960, the under 5 mortality
rate was 112 (less than half that of Tunisia at the time). In 1970, it had decreased to 75,
in 1980: 41, 1990: 23, in 2000: 18, and by 2005, it had decreased to 15. We can see that
Mauritius is slightly ahead of Tunisia in the decrease of the under 5 mortality rate. The

U.S., further yet on its development had a under 5 mortality rate of 8 in 2005.*
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Figure 12: Under 5 Mortality Rate Trends

Under 5 Mortality Rate Trends: Tunisia and Mauritius
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Similarly, the infant mortality rate in Tunisia has halved in number. The infant
mortality rate is reported as the number of live newborns dying under a year of age per
1,000 live births. The IMR in Tunisia in 1990 was 41, and by 2005 it had dropped to 20.
> The Infant mortality rate decrease has been well documented in Mauritius. It went
from 60.1 (per 1,000 live births) in 1962, to 32.9 in 1979, to 26.3 in 1986, to 18.4 in 1992
and in 2005 it was recorded to be 13.5. Tunisia seems to be trailing somewhat behind
Mauritius, as in some other categories.

We can see that both Tunisia and Mauritius have not reached the endpoint in this
area of epidemiologic transition when we compare them to high-income countries, such
as the United States with infant mortality rate of 7.0 (2005).*® Yet, similarly to the under

5 mortality rate, both are clearly making impressive progress.
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Medical advances and public health initiatives in Tunisia have also greatly
affected the rate and level of transition occurring. An example of this has been the push
for immunization in Tunisia. Immunization against polio, diphtheria and hepatitis are
occurring for 96% of Tunisian children. Immunization efforts lead to a decrease in
communicable disease prevalence and corresponding decrease in under 5 mortality rate
and infant mortality rate.

One may assume that as infants and toddlers experienced increased survivorship,
and that there is a higher fertility rate, there would be a surge in the population. This
does occur and is occurring in many developing countries around the world.

However, after this initial spike in the population growth rate, it often falls, as
Tunisia’s has. (see table 8) This drop can be explained by several different types of
factors: Biophysiologic, Socioeconomic, Psychologic. A major biophysiologic factor
contributing to the decrease in fertility is the fact that “prolonged lactation associated
with reduced mortality among infants and toddlers and parental recognition of improved
childhood survival tend to lengthen birth intervals and depress overall reproductive
performance.” *’

Socioeconomic factors that lead to a decrease in fertility are things such as
improved nutrition and sanitation. Contraceptive prevalence increases may also play a
role. All of these factors may indirectly lead to a decrease in population growth rate by
changing the economic factors that make children and economic liability rather than a

benefit. *®
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Table 8: Demographic Statistics in Tunisia throughout the last 35 years

Population annual growth rate (%), 1970-1990 2.4
Population annual growth rate (%)1990-2005 1.4
Crude death rate, 1970 14
Crude death rate, 1990 6

Crude death rate, 2005 5

Crude birth rate, 1970 39
Crude birth rate, 1990 27
Crude birth rate, 2005 16
Life expectancy, 1970 54
Life expectancy, 1990 69
Life expectancy, 2005 74
Total fertility rate, 2005 1.9

Source: Unicef and WHO

Psychological or emotional factors that can contribute to a decline in fertility and
population growth are the knowledge that children will survive past the parents and
efforts to “make up” for lost children will decrease in number ** We can see that Tunisia
may have well been affected by these factors, due to the fact that its “life expectancy at
birth” has increased dramatically within the last 35 years. In 1970, the “life expectancy
at birth” was 54 years old. In 2000, it had risen to 74 years old. (see table 8) The life
expectancy has also increased markedly in Mauritius. In 1960, life expectancy was only
59 years old. However, by 2000 it had increased to 69.

The demographic statistics show that the total fertility rate in Tunisia has
decreased significantly; from 7.04 in 1960 to 2.32 in 2000.*° Unicef noted that Tunisia

had a fertility rate of 1.9 in 2005. Mauritius has showed a similar trend. It claimed a
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fertility rate of 5.97 in 1960 and it had decreased to 2.05 by the year 2000. *' Nearly all
of the high income countries have fertility rates of 2.1 or fewer children per woman,
roughly the level of fertility needed for population replacement through natural increase
> In terms of fertility rate, Tunisia, along with Mauritius, has reached that of many high-

income countries.
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Discussion

Chapter 5

There were large constraints on the data required for this undertaking. The fact
that there was an extreme lack of mortality and morbidity data before 1990 in Tunisia
made the project much less concrete, and more reliant on data from other countries, ie
Mauritius.

One factor that should be considered when evaluating the majority of the data
concerning populations in Tunis is that most populations studied were receiving public
healthcare. However, there are increasing numbers of private practices in the Tunisian
health system. ** These may definitely skew the data due to the fact people of lower
socioeconomic status make up the majority of people who receive public healthcare.

There is a possibility that the disease prevalence statistics could also be skewed due
to this fact. The majority of people who go to private practice probably are eating more
nutrient rich diets and have lifestyles and consequently diseases, more closely related to those
people in high-income countries, ie chronic diseases. Another weakness of morbidity
statistics is the comparability over time as diagnostic means improve.** Therefore, the data
from Mauritius should be handled with caution as the technology and diagnostic capabilities
have made major changes within the longer periods of time in which mortality and morbidity
were studied.

Another possible bias in the data, particularly in the alcohol consumption surveys
should be considered. The official religion of Tunisia is Islam, with 98% of the population
claiming to be Muslim.* This can be compared to 16% of the Mauritius population claiming

Islam as their religion.*® Islam strongly discourages alcohol consumption and consequently,
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this may have an effect on survey participant responses. In the WHO survey performed in
2003 referred to in Chapter 4, zero percent of the female population (of all ages) interviewed
had consumed alcohol within the specified time frame of the study. While alcoholic
consumption by women is especially frowned upon, it does exist, as I have seen it occur
various times in Tunis. Therefore, the validity of this study, (and others) should be further
analyzed with a critical eye.

Large socioeconomic development and medical advancements have been made
within Tunisia in the past 30 years. Primary medical care has been advanced greatly, and
many infectious diseases have been curbed by major public health initiatives, such as the
national vaccination program, the fight against diarrhea, the program against respiratory
infections, as well as the advances in perinatal care. ¥’ It is now necessary to shift the
energy and resources used to alleviate those communicable diseases to non-
communicable diseases which are becoming more detrimental to the overall health of
Tunisians.

The largest contributor to the communicable disease burden in Tunisia is
cardiovascular disease. A huge surge in mortality due to cardiovascular disease occurred
in the 1950s and 1960s in modernized countries, such as the United States and several
western European countries.*® These high-income countries have implemented programs
to decrease the prevalence of heart disease. While cardiovascular diseases are still the
main cause of death in high-income countries, their rates are decreasing.

Tunisia can be compared with the aforementioned western countries which are
late in the transition or have already undergone it, and should consider a national strategy
with increased emphasis on primary prevention (rather than secondary or tertiary

prevention) in order to curb the increasing mortality rates due to communicable disease,
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especially those associated with cardiovascular disease. According to the World Health
Organization, the most cost-effective methods of reducing risk among an entire
population are population-wide interventions, combining effective policies and broad
health promotion policies. There should be Tunisian government support for allocation
of a larger percent of resources to strengthen the involvement of families and
communities, and perhaps the private sector with the aims of combating the current surge

in chronic diseases.



Sanders, 33

Works Cited

Last, IM. A Dictionary of Epidemiology, 4t ed. Oxford, Oxford University Press, 2001.

? Omran, AR. “The Epidemiologic Transition: A Theory of the Epidemiology of Population Change.” The
Milbank Quarterly 2005. Vol 83 no. 4 pp732)

3 Ghannem, H. “The Challenge of Preventing Cardiovascular Disease in Tunisia.” Prev Chronic Dis [Serial
Online] 2006 Jan [2007-10-02]. Available from: URL: http:/www.cdc.gov/ped/issues/2006/
jan/05_0069.htm.

* Omran AR The Epidemiologic Transition: A Theory of the Epidemiology of Population Change. The
Milbank Quarterly 2005. Vol 83 no. 4 pp 737-38

* Omran AR The Epidemiologic Transition: A Theory of the Epidemiology of Population Change. The
Milbank Quarterly 2005. Vol 83 no. 4 p 747

® Omran AR The Epidemiologic Transition: A Theory of the Epidemiology of Population Change. The
Milbank Quarterly 2005. Vol 83 no. 4 p747

" Omran AR The Epidemiologic Transition: A Theory of the Epidemiology of Population Change. The
Milbank Quarterly 2005. Vol 83 no. 4 p749

¥ Ghannem H. The challenge of preventing cardiovascular disease in Tunisia. Prev Chronic Dis [Serial
Online] 2006 Jan [2007-10-02]. http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1500951.

? Central Statistics Office, Ministry of Finance and Economic Development: Republic or Mauritius.
“Housing and Population Census 2000: Health and Quality of Life, Morbidity and Mortality” June 2004.
http://www.gov.mu/portal/sites/ncb/cso/report/hpcen00/census6/index.htm Accessed November 12, 2007

"9 Kalla, A.C. (1994) “Health Transition in Mauritius: characteristics and Trends” Mauritius Institute of
Education. Found in: Phillips, DR. “Epidemiological Transition: Implications For Health and Health Care
Education” Geografiska Annaler. Series B, Human Geography, Vol. 76, No.2, Swedish Society for
Anthropology and Geography. (1994), pp 71-89

"' WHO Statistical Information Service (WHOsis database)
http://www.who.int/whosis/database/core/core _select process.cfm

12 Kalla, A.C. (1994) “Health Transition in Mauritius: characteristics and Trends” Mauritius Institute of
Education. Found in: Phillips, DR. “Epidemiological Transition: Implications For Health and Health Care
Education” Geografiska Annaler. Series B, Human Geography, Vol. 76, No.2, Swedish Society for
Anthropology and Geography. (1994), pp 71-89

3 Ben Romdhane, H. Belhani, A. Drissa, H. Haouala, H. Kafsi, N. Boujnah, R. Mechmeche, R. Slimane,
M. Achour, N. Nacef, T. Gueddiche, M. “La Transition epidemiologique ses determinants et son impact
sur les systemes de sante a travers I’analyse de la tendance des maladies cardiovasculaire en Tunisie.”
Institut National de Sante Publique. 2002.

14 Ben Romdhane, H. Belhani, A. Drissa, H. Haouala, H. Kafsi, N. Boujnah, R. Mechmeche, R. Slimane,
M. Achour, N. Nacef, T. Gueddiche, M. “La Transition epidemiologique ses determinants et son impact
sur les systemes de sante a travers I’analyse de la tendance des maladies cardiovasculaire en Tunisie.”
Institut National de Sante Publique. 2002.

!> American Heart Association. “Risk Factors and Coronary Heart disease”.
http://www.americanheart.org/presenter.jhtml?identifier=500




Sanders, 34

' Papoz L, Ben Khalifa F, Eschwege E, Ben Ayed H. Diabetes mellitus in Tunisia: description in urban
and rural populations. Int J Epidemiol. 1988 Jun;17(2):419-22.

7 Central Statistics Office, Ministry of Finance and Economic Development: Republic or Mauritius.
“Housing and Population Census 2000: Health and Quality of Life, Morbidity and Mortality” June 2004.
http:// www.gov.mu/portal/sites/ncb/cso/report/hpcen00/census6/index.htm Accessed November 12, 2007

'8 Central Statistics Office, Ministry of Finance and Economic Development: Republic or Mauritius.
“Housing and Population Census 2000: Health and Quality of Life, Morbidity and Mortality” June 2004.
http://www.gov.mu/portal/sites/ncb/cso/report/hpcen00/census6/index.htm Accessed November 12, 2007

19 R. Fakhfakh, H. Ben Romdhane, M. Hsairi, N. Achour and T. Nacef, “Mortality due to smoking in
Tunisia in 19977, Tunis Med. 79 (2001), pp. 408—412.

2 Hill, C. Trends in tobacco smoking and consequences on health in France, Prev. Med. 27 (1998), pp.
514-519

21 Z M. Chen, Z. Xu, R. Collins, W.X. Li and R. Peto, “Early health effects of the emerging tobacco
epidemic in China,” JAMA 278 (1997), pp. 1500-1504

*> WHO Statistical Information Service (WHOsis database)
http://www.who.int/whosis/database/core/core_select process.cfm

3 Centers for Disease Control and Prevention. National Health Interview Survey (NHIS), Personal
communication: Sandra Ham, Centers for Disease Control and Prevention (CDC).

** Department of Health. Health Survey for England, 2002, other: Additional information from Health
Survey for England 2003 edited by Kerry Spronston and Paola Primatesta

2 Ben Romdhane, H. Belhani, A. Drissa, H. Haouala, H. Kafsi, N. Boujnah, R. Mechmeche, R. Slimane,
M. Achour, N. Nacef, T. Gueddiche, M. “La Transition epidemiologique ses determinants et son impact
sur les systemes de sante a travers I’analyse de la tendance des maladies cardiovasculaire en Tunisie.”
Institut National de Sante Publique. 2002.

% Ben Romdhane, H. Belhani, A. Drissa, H. Haouala, H. Kafsi, N. Boujnah, R. Mechmeche, R. Slimane,
M. Achour, N. Nacef, T. Gueddiche, M. “La Transition epidemiologique ses determinants et son impact
sur les systemes de sante a travers 1’analyse de la tendance des maladies cardiovasculaire en Tunisie.”
Institut National de Sante Publique. 2002.

7 Ferlay J, et al., GLOBOCAN 2002. “Cancer Incidence, Mortality and Prevalence Worldwide.” IARC
CancerBase No.5, Version 2.0. [ARCPress, Lyon, 2004.

2 Ann M. Flores, Nasar U. Ahmed. “International Trends of Cancer: A Descriptive and Comparative
Study”. Meharry Medical College, Nashville, TN. http://www.annieappleseedproject.org/intrenincan.html
** International Agency for Research on Cancer. Tunisia: Statistics. http:/www.iarc.fr/

% International Agency for research on Cancer. CANCERMondial. http://www iarc.fr/

31 Kalla, A.C. (1994) “Health Transition in Mauritius: characteristics and Trends” Mauritius Institute of
Education. Found in: Phillips, DR. “Epidemiological Transition: Implications For Health and Health Care
Education” Geografiska Annaler. Series B, Human Geography, Vol. 76, No.2, Swedish Society for
Anthropology and Geography. (1994), pp 71-89

32 WHO Statistical Information Service (WHOsis database)
http://www.who.int/whosis/database/core/core _select process.cfm

33 World Health Organization. Core Health Indicators: Tunisia.
http://www.who.int/whosis/database/core/core_select process.cfm




Sanders, 35

** World Health Organization. Core Health Indicators: Tunisia.
http://www.who.int/whosis/database/core/core_select process.cfin

33 UNICEF, United Nations Population Division and United Nations Statistics Division. Tunisia: Rate of
Progress. http://www.unicef.org/infobycountry/Tunisia_statistics.html

3¢ WHO Statistical Information Service (WHOsis database)
http://www.who.int/whosis/database/core/core_select process.cfm

37 Omran AR The Epidemiologic Transition: “A Theory of the Epidemiology of Population Change.” The
Milbank Quarterly 2005. Vol 83 no. 4 p749

¥ Omran AR The Epidemiologic Transition: “A Theory of the Epidemiology of Population Change.” The
Milbank Quarterly 2005. Vol 83 no. 4 p749

* Omran AR The Epidemiologic Transition: “A Theory of the Epidemiology of Population Change.” The
Milbank Quarterly 2005. Vol 83 no. 4 p749

* Norwegian UN Association, UNEP/GRID-Arendal, UNU/Global Virtual University, the University
College of Hedmark and the INTIS schools. “Globalis Interactive World Atlas.”
http://globalis.gvu.unu.edu/

*I Norwegian UN Association, UNEP/GRID-Arendal, UNU/Global Virtual University, the University
College of Hedmark and the INTIS schools. “Globalis Interactive World Atlas.”
http://globalis.gvu.unu.edu/

*2U.S. Census Bureau. Fertility. http://www.census.gov/ipc/prod/wp96/wp96033.pdf

3 Ben Romdhane, H. Belhani, A. Drissa, H. Haouala, H. Kafsi, N. Boujnah, R. Mechmeche, R. Slimane,
M. Achour, N. Nacef, T. Gueddiche, M. “La Transition epidemiologique ses determinants et son impact
sur les systemes de sante a travers 1’analyse de la tendance des maladies cardiovasculaire en Tunisie.”
Institut National de Sante Publique. 2002.

* Phillips, DR. “Epidemiological Transition: Implications For Health and Health Care Education”
Geografiska Annaler. Series B, Human Geography, Vol. 76, No.2, Swedish Society for Anthropology and
Geography. (1994), pp 71-89

* Library of Congress. General Resources: Tunisia.
http://www.loc.gov/rr/international/amed/tunisia/resources/tunisia-general.html

* World Religions. http://www.worldreligionday.org/ Accessed Nov 27" 2007

47 Ben Romdhane, H. Belhani, A. Drissa, H. Haouala, H. Kafsi, N. Boujnah, R. Mechmeche, R. Slimane,
M. Achour, N. Nacef, T. Gueddiche, M. “La Transition epidemiologique ses determinants et son impact
sur les systemes de sante a travers 1’analyse de la tendance des maladies cardiovasculaire en Tunisie.”
Institut National de Sante Publique. 2002.

* Yarnell, J. Epidemiology and Prevention. New York: Oxford University Press. (2007) p 74




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


