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General Introduction 

Over half of the U.S. adult population use dietary supplements, according to findings 

from the United States National Health and Nutrition Examination Survey (NHANES)(1). Dietary 

supplement use has been consistently linked to health-supporting habits and more positive self-

perceptions of health(1–13). However, few studies describe self-perceived health among 

representative samples of U.S. adults who use specific sub-types of supplements, like herbs and 

botanicals(14–17). Individuals with chronic conditions are frequent botanical supplement users(15–

34) and because of the complex and poorly understood biological mechanisms, the use of

botanical supplements may carry health risks (35–37).  Little is also known about how self-

perceived health relates to the use of botanical supplements among this group of users(14,16,38,39). 

The most common reasons for dietary supplement use are to improve or maintain general 

health(22,40–43), reasons which are veritably intertwined with one’s perception of their health 

according to health behavior theory(44–46). But these reasons describe overall dietary supplement 

use and most studies on botanical supplements do not specify how reasons for use differ by sub-

populations of users(41,43,47–56) and by the type of supplement used(38,39,57). While there is an 

existing body of research on reasons for botanical supplement use among adults with chronic 

conditions, these studies focus on older adults or small samples of botanical users with specific 

conditions(15,16,18,20–26,28–34,50,55,58). Little is known about reasons for botanical use among 

representative samples of U.S. adults with any chronic condition. Botanical supplements present 

potential risks, whether taken alone or in combination with other supplements or medications due 

to limited regulatory oversight and a distinct lack of rigorous, clinical evidence and quality 

assurance testing supporting their efficacy and safety. Using botanical supplements as a health 

management strategy, alone or in combination with pharmaceuticals, carry potential risks that 

must be considered, particularly for supplement users with chronic conditions, groups who 

typically do not report use to health providers, disproportionately increasing the risk for adverse 

side effects(2,15,59–65). 

Much of the existing research on botanical supplements, self-perceived health, and 

reasons for use combines herbal and botanical supplements into a broad and diverse category of 

treatments described as complementary and integrative therapies (CIT)(24,28,31,59,62,66–82). CIT 

refers to a wide array of therapies separate from mainstream medical approaches(83). Previous 
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research describing self-perceived health and botanical supplement use among U.S. adults 

frequently combines botanical supplements with other complementary and integrative 

modalities, linking poorer self-perceived health to a range of CIT(28,34,70,72,77,84–87). However, a 

comparatively smaller body of research examining botanical supplement use separate from other 

complementary and integrative modalities describes more positive perceptions of health among 

those using botanical supplements(14,16,38,39,57). But among these studies, only one included 

nationally representative results on both self-perceived health and reasons for use(14). By 

focusing on botanical supplement use and self-perceived health in a nationally representative 

population of non-institutionalized adults, plus examining the reasons for using these 

supplements, the present research may contribute valuable information to support future public 

health education by characterizing vulnerable groups of users. 

Previous research on botanical supplement use among nationally representative 

populations of U.S. adults classify botanical users as those who report using any supplement that 

contains a botanical ingredient, whether that product is a single-ingredient botanical supplement, 

or a dietary supplement blend containing multiple dietary ingredients such as vitamins, minerals, 

amino acids, and herbs or other botanicals(88). Similarly, our research classifies botanical 

supplement users as users of supplements containing botanicals (SCB), including any single 

ingredient botanicals, or any dietary supplement containing one or more botanical ingredients(89).  

While dietary supplement blends that contain botanicals are not technically botanical 

supplements as defined by the Dietary Supplement Health and Education Act of 1994 (DSHEA), 

our criteria for botanical supplement use are consistent with previous studies. The goal of this 

research is to determine the association between SCB use and self-perceptions of health, as well 

as reasons for use, using the 2009-2014 NHANES, which offers a unique opportunity to evaluate 

this association at the national level. Past literature reports frequent use of botanical supplements 

among adults with chronic conditions(15–18,20–26,28–34,90,91) but existing research does not 

distinguish between the reasons for use among botanical users with and without chronic 

conditions. Defining and differentiating reasons for use among people with chronic conditions, 

compared to people without chronic conditions, may contribute useful information for 

characterizing user groups who may be more susceptible to risks associated with botanical use.  
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Specific Aims & Hypotheses 

The present research will evaluate the following aims: 

1. Summarize the existing knowledge in the area of botanical supplement use among U.S. 

adults as well as previously reported relationships to perceived health status and chronic 

conditions.  

2. Characterize adults who use supplements containing botanicals (SCB) compared to 

supplements without botanicals (SWB). 

3. Determine the association between SCB and perceived health status among US adults 

participating in three NHANES cycles spanning 2009-2014. 

3.1. The hypothesis is that the odds of SCB use will be higher among adults who perceive 

their health to be poor compared to adults who perceive their health as good. 

4. Determine and compare the reasons for using supplements among adults who report SCB 

use compared to the reasons for using supplements among adults who use SWB. 

4.1. The hypothesis is that adults who use SCB will be more likely to report using 

supplements for specific health conditions, for preventive care, or general health 

maintenance compared to people who use SWB. 

5. Determine and compare the reasons for using SCB among adults who have one or more 

doctor-informed chronic conditions compared to the reasons for using SCB among adults 

who do not have any doctor-informed chronic conditions. 

5.1. The hypothesis is that adults with one or more chronic conditions will be more likely to 

report using SCB for a specific health condition and or for preventive care than adults 

without a chronic condition. 

Our literature review informed the development of our hypotheses, drawing from 

previous research on dietary supplements, botanical supplements, and CIT. Hypothesis 3.1 

predicts greater odds of SCB use among adults with poor health perceptions, compared to those 

who perceive their health as good. This hypothesis was informed by reports of positive 

associations between SCB use and poorer perceptions of health among younger adults(14) and 

individuals with chronic conditions(28). Previous studies that found greater self-perceptions of 

health among botanical supplement users included primarily older adults(16,38,39) therefore, we 
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believed the diverse age range in our dataset could yield different results, given the greater 

proportion of younger compared to older adults in our sample. Previous postulations describing 

CIT users also informed our hypothesis. Adults with chronic conditions may experience 

prolonged suffering and low self-perceived health while seeking effective therapies which may 

lead to experimentation with numerous therapeutic approaches, with little improvement in health 

perceptions until an effective therapy is found(84,92). Also, among adults with chronic conditions, 

a subset may be “somatizers,” people who perceive pain or illness without any 

pathophysiological evidence(84) and may be more likely to perceive poor health and use CIT to 

address their conditions. Both somatizers and those in search of effective therapies influenced 

our expectation of lower self-perceived health among adults with chronic conditions using SCB. 

Past research acknowledges specific health conditions as a common reason for botanical 

supplement use(15,22,43,47,52,93). With hypothesis 4.1, we anticipated that some individuals may use 

SCB to address specific health conditions, as well as prevent health conditions and maintain their 

general health, in line with research describing the commonality of supplement use for health 

maintenance(22,40–43,53,94). Among SCB users with one or more chronic conditions, we 

hypothesized finding a greater frequency of reasons related to treating specific health conditions 

or for preventative care, compared to SCB users without chronic conditions, a hypothesis 

informed by several studies describing reasons for botanical supplement use among populations 

of adults with chronic conditions(21,50,55). 

Characterizing the relationship between self-perceived health and botanical supplement 

use as well as reasons for use among adults with chronic conditions may help inform future 

public health education interventions targeted towards users who may be vulnerable to 

unexplored consequences, namely those with chronic conditions. Interventions encouraging safe 

botanical supplement use and open communication about use between patient and provider can 

contribute to an eventual shift towards open communication, supporting quality care, and 

preventing potential adverse interactions associated with botanical supplement use. By clarifying 

connections between perceptions of health and reasons for botanical supplement use, the results 

of this research may help to define health-related characteristics associated with vulnerable 

populations of supplement users, including those with chronic conditions. 
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Literature Review 

Dietary supplements are rising in popularity and comprise a large fraction of the 

unregulated 36.7 billion dollar nutrition and health product industry(1,95). Over half of the United 

States adult population uses dietary supplements, according to data from the U.S. National 

Health and Nutrition Examination Survey (NHANES)(1,89). These products are intended to 

supplement the diet and may contain one or more ingredients including vitamins and minerals, 

herbs and botanicals, amino acids, and other ingredients(89). Dietary supplements are easily 

accessible, minimally regulated products that fall under the purview of the Food and Drug 

Administration (FDA). Dietary supplements containing “natural” products are categorized as 

part of a wide variety of complementary and alternative medicines, defined by the National 

Institute of Health as “those treatments and healthcare practices not taught widely in medical 

schools, not generally used in hospitals and not usually reimbursed by medical insurance 

companies”(83). Reflective of the growing popularity of integrative therapies, complementary and 

alternative medicine are no longer considered alternative, and have been recently renamed 

complementary and integrative care, referred to here as complementary and integrative 

therapies(96). Excluding prayer, the use of nonvitamin and nonmineral supplement use, including 

herbals and botanicals, is the most popular form of CIT among U.S. adults(79,80,97). A botanical is 

defined by the Office of Dietary Supplements as a whole plant or any of its parts used for its 

medicinal or therapeutic properties. Herbs are defined as a subset of botanicals and are therefore 

included under the umbrella of the label “botanical.” Products made with botanicals used to 

maintain or improve health may be defined as herbal or botanical products. To be classified as a 

dietary supplement, an herb or botanical must meet this definition(89). 

Self-Perceived Health and Botanical Supplements 

Theoretical models of health behavior link self-perceptions of health to health-supporting 

behaviors(44,45), and a number of previous studies have shown a positive association between 

dietary supplement use and health-supporting habits(3–5,9–13). Better self-perceptions of health are 

described among those using CIT, a category of health behaviors including dietary 

supplements(6,39,74,98,99). These previous findings suggest a potential correlation between self-

perceived health, healthy habits, and botanical supplement use, a popular health management 

strategy. Previous research establishes a consistent association between botanical use and 

positive self-perceptions of health among U.S. adults(14,16,38,39,57,100). although each study samples 
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distinctly different user populations, with only one recent study among a nationally 

representative sample of non-institutionalized U.S. adults ages 20 and older(14). These findings 

support a persistent pattern, but the evidence is not enough to make generalizations to the overall 

population of U.S. adults given that the studies using nationally representative data rely on self-

report(14,100). The present research utilizes a nationally representative sample of 

noninstitutionalized U.S. adults participating in the NHANES, characterizing the association 

between self-perceived health and botanical supplement use as well as reasons for use among 

adults with chronic conditions. By expanding the body of research on characteristics of botanical 

supplement users and their reasons for use, our findings may support future public health 

education interventions promoting safe supplement use, especially among at-risk groups such as 

those with chronic conditions.  

Botanical Supplement Use in the U.S. 

The prevalence of dietary supplement use has increased consistently since the 1970s and 

encompasses a popular area of CIT, with over half of adults in the U.S. using dietary 

supplements(1,5,101,102). The estimated prevalence of botanical supplement use in the early 2000s 

ranges from 15-19%(15,70,102). comparable to recent prevalence estimates of botanical use among 

U.S. adults in the 1999-2014 NHANES cycles ranging from 12-18%, with an average prevalence 

of about 16%(88). Much of the previous research examining botanical supplements does not 

specify or delineate between those using single botanicals or any dietary supplement containing 

botanicals, therefore estimates may reflect botanical supplements alone, supplements blended 

with botanical ingredients, or a combination of the two. 

Existing research on botanical supplement use in the U.S. consistently classifies the 

majority of users as non-Hispanic white females, and those with high income and educational 

attainment(11,15,51,57,99,103). However, compared to users of dietary supplements in general, 

frequent botanical users often include ethnic minority groups(15,16,28–33,103,104), specifically 

American Indians, Alaskan Natives, immigrants, and U.S. Hispanic and Latinx 

populations(11,61,67,104–113). Botanical use may also be more common among people who have 

chronic conditions and among people who do not have access to affordable, culturally 

appropriate care(14,15,28,114–116). In the 2002 NHIS, individuals using prescription medications and 

non-vitamin dietary supplements—a  category which included primarily botanicals—were more 

likely to be female, Hispanic, or non-white, non-Hispanic other, well-educated, a current or 
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former smoker, and lacking medical insurance(99). In a separate analysis of the same NHIS cycle 

year, 25% of adults fraught with financial and cultural barriers, eschewed conventional 

healthcare in favor of alternative medicine(117). Distrust in medical professionals and institutions 

resulting from a lack of adequate care, frustration with judgment, and otherwise negative, 

interactions with care providers have been described as potential reasons why patients seek 

alternative therapies(14–16,34,70,80,114,117–121). 

The popularity of dietary supplements among U.S. adults is well documented and user 

characteristics are clearly defined. According to previous studies among sub-populations of 

botanical users, including children, college athletes, older adults, and ethnic minorities, there are 

notable differences compared to characteristics associated with the general populations of 

botanical supplement users(33,122,123). Yet few studies describe reasons for botanical use among 

representative samples of adults with chronic conditions, a population with greater risk for 

adverse side effects. To our knowledge, existing research does not describe reasons for botanical 

supplement use specifically, among representative populations of U.S. adults with chronic 

conditions, but for smaller populations of patients with specific chronic conditions around the 

country(21,50,55). Given the relative popularity of dietary supplements, identifying user 

characteristics based on the type of supplements used may be an important step in defining at-

risk groups. 

General Benefits and Risks of Botanical Supplement Use 

Humans have long allied themselves with botanicals as powerful tools for healing. Herbs, 

botanicals, and other forms of plant medicine are fundamental components of indigenous health 

practices, documented among many cultures(108,124–130). Much of our current pharmacology is 

informed by ethnopharmacology, utilizing potent compounds sourced from plants with a variety 

of actions, often specific to particular parts of the plant(131). Botanicals are commonly used to 

address a vast range of conditions including acid reflux, gastrointestinal upset, skin infections, 

sore throat, mental disorders, muscle cramping, and many other maladies(67,125,127,132–136). Most 

botanical remedies are well-established and relatively safe to use, without significant 

contraindications or interactions on their own. However, due to poor product monitoring and 

labeling practices for dietary supplements sold in the U.S., product safety, quality, and dosage 

are inconsistent(137). The methods of extraction, processing, and dose are revealed at the 

discretion of the manufacturer, which presents further concern for supplements comprised of 
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numerous botanical ingredients(35). The inability to predict safety and quality of botanical 

supplements presents a risk to consumers for drug-supplement interactions and adverse side 

effects related to botanical supplement use, particularly for understudied populations and those 

using multiple over-the-counter or prescription medications.  

Limited supplement regulation by the Food and Drug Administration (FDA) presents a 

challenge for consumers and health professionals in ensuring safety and supporting patient 

autonomy in health decisions(36). Dietary supplements are classified as neither a food, nor a drug 

and are defined as a broad set of products designed to “supplement the diet,” affecting “structure 

and function,” processes in the body, or to support “general well-being,”(89). Dietary supplements 

posing substantial risk are prohibited under the Dietary Supplement Health and Education Act of 

1994 (DSHEA). The FDA's only control over a dietary supplement product is to prove it unsafe, 

rather than to prove its efficacy. And yet, manufacturers have no responsibility to prove their 

products as safe or effective. In fact, supplements are not required to be evaluated for efficacy 

and require submission of minimal data to the FDA regarding safety to support new supplement 

ingredients(36). Pre-marketing supplement safety studies are not currently required by the 

FDA(36). Furthermore, the law allows companies to sell supplements with new ingredients, even 

if they are deemed unsafe, until courts rule in favor of the FDA(36). 

While dietary supplement marketing cannot claim to “treat, prevent, diagnose, mitigate, 

or cure a specific disease,” general health claims, nutrient content claims, and structure-function 

claims are permitted(36). Only products advertising general health claims and structure-function 

claims require a submission of scientific evidence to the FDA(36). The semantic gymnastics of 

structure-function claims have evolved into a coded means of communicating treatment and 

disease prevention claims(138). Supplement marketing claims are typically phrased with 

intentional ambiguity such that the statement implies efficacy for treating or preventing a disease 

state, without explicitly stating so. Ironically, the restrictions DSHEA places on statements for 

disease treatment and prevention have counteractively resulted in user interpretation of 

supplement use for disease treatment and prevention from intentionally ambiguous and leading 

verbiage from supplement manufacturers. 

Whether alone or combined with prescription medications, herbs, and botanicals can be 

harmful, especially if health care providers are not aware of use(139). Botanicals can change 
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absorption, metabolism, or excretion of a medication and ultimately, the potency of a drug, 

namely by inducing or inhibiting cytochrome P450 enzymes, responsible for metabolizing drugs 

and other xenobiotics(35,137,140,141). Given that many prescription drugs target these enzymes, 

individuals who use one or more prescriptions concurrently with botanicals are at a greater risk 

of adverse side effects(37,142,143). Serious clinical complications can also occur from taking 

botanicals by themselves, due to potent, biologically active compounds, which can tax internal 

organs and metabolic processes leading to liver damage, mitochondrial dysfunction, and 

alterations in lipid metabolism(139). 

Each year in the U.S., an estimated 23,000 emergency department visits are attributed to 

adverse interactions between botanical supplements and drugs(144). Analysis of details from U.S. 

poison control calls in 1998 showed a greater percentage of severe adverse reactions to 

supplements among U.S. adults compared to incidents involving other substances(145). The rates 

of serious adverse reactions were particularly high among those with a history of long-term 

supplement use(145). Adverse reactions can also occur when herbs and botanicals are taken in 

excess, when contaminated with toxic substances, when the wrong botanical species is taken by 

mistake, or when used for the wrong purposes(137). Many cultures refer to herbs and botanicals as 

plant medicines, a label which demands respect and honor for the potency of the plant, an 

attitude notably absent from Western health care systems where rates of botanical use disclosure 

among patients, beliefs about relative safety, and inquiry about use by health care providers are 

alarmingly low(146–152). 

Non-Disclosure of Botanical Supplement Use 

In 2007, 18% of U.S. adults participating in the NHIS reported using botanical 

supplements, 45% of whom did not disclose use to their health care provider(153). Similar rates of 

non-disclosure reported in the literature range from 25-74%, with limited chart documentation by 

health care professionals(154,155). Given the widespread prevalence of chronic disease in the 

United States(156) and the associated use of pharmacotherapy as a primary treatment modality, 

this trend is concerning and indicates an increased risk for potential supplement-drug 

interactions.  

Previous studies consistently describe patterns of botanical use non-disclosure among 

ethnic minority populations, uninsured and low-income adults, and individuals with chronic 



10 
 

 

conditions(2,30,43,70,99,108,121,132,146,150,154,157–162). The use of CIT has been linked to an individual’s 

sense of agency and control over managing their health(57,163,164), which may influence non-

disclosure among those who feel strongly about making their own healthcare decisions without 

advice from medical professionals. Non-disclosure rates are likely complicated by a significant 

lack of chart documentation, therefore whether or not a discussion about supplement use took 

place may not be accurately reflected in the medical chart(154). 

Some users and their families may be well-informed of the characteristics and risks of 

plant-based products, especially those with cultural traditions of herbalism, while many others 

may not have inherited the knowledge, a potential effect of acculturation(128,165,166). Several 

studies describe misconceptions among consumers about the relative safety of herbal 

products(43,167–170). Users are often unaware of the risk for side effects and drug interactions 

associated with natural remedies like herbs and botanicals, beliefs which may influence their 

likelihood of disclosing use(169). The monetization of traditional practices has translated to 

botanical supplements sold as capsules, in bottles, and in stores, rather than plants foraged in 

natural environments. These colonialized versions of traditional medicines also carry different 

risks. A lack of product standardization and poor regulatory oversight by individuals without 

formal training in herbalism can ultimately contribute to contamination, toxicity, or completely 

ineffective products(36). The unpredictable quality of botanical supplements can contribute to 

harmful side effects which populations of marginalized people may be particularly vulnerable to 

because of limited health care access, themes of botanical supplement use non-disclosure, limited 

English proficiency, and concomitant supplement-prescription medication use(2,108,121,150). 

Among marginalized groups, pervasive discrimination, combined with historical exploitation for 

research and medical advancement, contributes to attitudes of distrust towards health care 

providers and beliefs that botanical supplement use will not be understood or encouraged by 

providers(159,171). Such attitudes understandably lead to an unwillingness to discuss 

complementary approaches, like botanical use, for fear of judgment, discrimination, or even 

ridicule from health providers(30,32,39,159,171). Another facet of non-disclosure may be due to non-

inclusive definitions for botanical use, which can result in false-negative responses from patients 

upon inquiry about botanical supplement use(30). Health professionals who are unfamiliar with 

socio-culturally specific botanical definitions may be unable to elicit accurate information from 

patients on botanical use(108). Failure of health professionals to initiate discussions about 
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botanical use also compounds the problem(147,172). The challenges with non-disclosure are two-

fold: patients may not feel safe discussing botanical use and fear that their provider will oppose 

it, and providers may lack the ability to establish rapport and initiate open conversations about 

botanical supplement use in a socio-culturally sensitive manner.  

This lapse in communication can be harmful to patients with limited resources, using 

botanicals in conjunction with other supplements, or with prescription medications. Health 

education efforts are necessary to empower patients to collaborate with their health care provider 

and make safe choices related to botanical supplement use when combined with conventional 

medical treatments. Identifying correlates associated with at-risk users, such as self-perceived 

health and reasons for botanical supplement use, may help predict utilization of health care 

services and precisely identify the target population, a necessary step for developing tailored 

educational interventions aimed at increasing supplement use disclosure. 

Herbs and botanicals have long been used by humans to address health and 

wellness(125,126,133,135). However, with the supplement industry’s commodification on these 

ancient plant medicines, botanical products are now easily accessible and woefully 

underregulated. While some botanical users may research product safety on their own or learn 

about side-effects during their own experience with the product(167), many users may not be able 

to access information about product safety or potential risks. Scientific knowledge is a privilege 

typically reserved for those with access to formal education and training. Public health 

professionals have an important duty to share knowledge related to safe use and potentially 

adverse side effects associated with concomitant pharmaceutical and botanical use. Patterns of 

non-disclosure suggest self-treatment with supplements to complement conventional medical 

treatments and a clear disconnect between patient and provider on collaborative care plans(15,17).  

Botanicals and Perceived Health Status 

While past research has identified distinguishable demographic characteristics of adult 

supplement users, characteristics associated with botanical users specifically are not well-

defined, including self-perceived health(16,28,38,39,57,70,98,100,163,173). The connection between self-

perceived health and botanical supplement use is often obscured by broad categorization of 

supplements as part of all CIT(14,16,17,28,74,99,118,163,174). Among studies including botanical 

supplements within the overall category of CIT, some show a positive association between self-
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perceived health and use of CIT(6,39,74,98,99), while others report the opposite(28,34,70,72,84–87). Few 

studies examine the association between self-perceived health and botanical use as separate from 

other forms of CIT. We found seven studies which describe associations between self-perceived 

health and botanical use specifically, each with a unique sample(14–17,38,39,57), Adusumilli and 

colleagues surveyed patients undergoing elective surgeries about their use of herbal medicines, 

reasons for use, self-perceived health, and supplement-use disclosure to surgical staff(57). Yoon 

and colleagues assessed botanical use, health status, and reasons for use first among a small 

sample of older non-Hispanic white women(38) and later among a small sample of older African 

American women(39), while Bruno and colleagues and Arcury and colleagues focused on 

characterizing herbal use among a representative sample of elderly adults participating in the 

2002 NHIS(16,17). Kennedy evaluated herbal and natural supplement use among 5,787 adults aged 

18 and older using the 2002 NHIS(15). Gardiner and colleagues analyzed 2007 NHIS data of 

23,393 U.S. adults 20 years and older(14). Although each study focused on a different user group, 

all seven found a positive association between botanical use and better self-perceived health. 

Studies that include botanicals in the overall category of CIT show conflicting relationships 

between self-perceived health and CIT use. However, the seven studies examining botanical use 

specifically show consistent positive associations between botanical use and better self-perceived 

health, suggesting a different relationship between self-perceived health and the type of CIT 

examined. However, given that only two of the seven studies used a nationally representative 

sample of U.S. adults of all ages, and the others targeted older adults or individuals undergoing 

elective surgeries, there is not enough evidence to suggest that this association is generalizable to 

the U.S. population of adults. 

The Behavioral Model of Health Services Use, initially developed by Dr. Ronald 

Anderson in the 1960s, establishes personal health practices and self-perceptions of health as 

individual characteristics influencing the utilization of health services(44). Previous research 

describes a link between dietary supplement use and health-supporting practices related to diet, 

exercise, smoking, and alcohol consumption among U.S. adults(3–5,11–13). Numerous studies 

describe greater self-perceived health among people using CIT, an umbrella term for health-

supporting strategies that includes supplement use(6,39,74,98,99). Another theory supporting the 

relationship between supplement use and self-perceived health is the Health Belief Model, 

initially developed by social psychologists(45). The theory explains how an individual’s 



13 
 

 

perceptions of health-related costs, benefits, susceptibility to, and severity of potential health-

related outcomes influence motivation to pursue health-promoting behaviors(46). Assuming one 

has dispensable income, barriers to obtaining botanical supplements are low, as botanicals do not 

require a prescription to purchase and are sold at a variety of retail locations. While easy access 

to botanicals may empower individuals to use them as a health management strategy(57), it also 

presents an important public health issue because of the inconsistent quality and regulation of 

these products. External influences, represented by the cues to action construct of the model, 

include health professionals, media messages, friends, and family members who can all influence 

individuals to pursue health management strategies, like botanical supplement use, to mitigate 

susceptibility to disease or manage current health conditions.  

Health behavior theories include self-perceptions of health as predictors of health care 

utilization. Self-perceived health may influence the decision to pursue health-supporting 

behaviors or health management strategies like botanical supplement use. Armstrong and 

colleagues describe poorer perceptions of health among adults who expressed distrust in 

conventional medical systems, even after controlling for sociodemographic characteristics(175). 

Individuals who show distrust in the conventional biomedical paradigm may be more likely to 

turn to alternative approaches like CIT. Among botanical users and non-botanical supplement 

users, patterns of self-perceived health have not been consistently established among 

representative populations of U.S. adults. Characterizing U.S. adults who use botanical 

supplements, including how they perceive their health, could support health professionals in 

tailoring educational interventions promoting safe supplement use.  

Botanicals and Chronic Conditions 

Compared to botanical supplement users in general, previous studies describe botanical 

supplement users with one or more chronic conditions as older adults, typically with more wealth 

and education, as well as notable patterns of concomitant prescription drug and supplement 

use(28,99,103,116,176,177). Previous research shows a higher prevalence of supplement use among 

prescription medication users, including those with chronic conditions and 

comorbidities(99,108,116,148,150,178,179). High-dose vitamins and botanical supplements carry 

potentially harmful side effects due to complex pharmacokinetic actions and interactions with 

other supplements, dietary components, and pharmaceutical drugs(35,137,139,140,142,179,180). making 

adverse side effects a pertinent concern for this population(2,15,59–65).   
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Previous studies describe the commonality of dietary supplement use among adults with 

chronic conditions(13,15–18,20–26,28–34,86,90,91,100,115,116,181,182).  Three state-specific health surveys note 

a greater prevalence of supplement use among adults with chronic conditions, compared to adults 

without chronic conditions(86,181,182). Using nationally representative data from the 2005-2008 

NHANES cycles, Farina and colleagues listed multivitamins containing botanicals as the third 

most prevalent type of dietary supplement used by adults with any doctor-informed medical 

condition(116). Notably, a third of the sample population in this study reported using prescription 

medications concomitantly with multivitamins containing botanicals(116), supporting previous 

evidence describing concurrent drug and supplement use among adults with chronic 

conditions(2,116,150,183). Recent literature on botanical supplement use among U.S. adults with 

chronic conditions remains limited in the number of representative comparisons: only three 

studies over the past two decades use nationally representative samples to assess the prevalence 

of any botanical use between adults with and without chronic conditions(17,28,115). Yu and 

colleagues analyzed herbal supplement use among female 2000 NHIS participants and found a 

significantly greater likelihood of herbal supplement use among women with chronic conditions 

compared to those without(115). Using the 2002 NHIS, Arcury and colleagues reported a 

significantly higher percentage of elderly herbal supplement users with five or more chronic 

conditions compared to those without chronic conditions(17). Falci and colleagues focused 

specifically on adults with chronic conditions in the 2012 NHIS, noting greater nonvitamin or 

herbal therapy use among adults with multiple chronic conditions, compared to adults with one 

or no chronic conditions (22% vs 14%)(28). Results from these studies, combined with previous 

findings using NHANES data(116) indicate a notable frequency of botanical-containing 

supplement use among adults in the U.S. with chronic conditions, more so than among adults 

without chronic conditions. 

Commonly cited reasons for dietary supplement use in the U.S. are related to improving 

or maintaining overall health(40,41,49,53,54,184). But studies describing reasons for botanical 

supplement use among U.S. adults with chronic conditions are not well defined due to a lack of 

distinction between botanicals and other forms of CIT, as well as non-differentiated responses 

between users with and without chronic conditions(14–17,57,70,80,117,120,121). Previous research 

describes dissatisfaction with conventional medicine, high costs associated with allopathic 

treatments, autonomy, and personal beliefs as reasons for using CIT, reasons that differ from 



15 
 

 

those reported by U.S. dietary supplement users overall. Among populations of adult botanical 

users, two studies report the popularity of botanical supplement use to treat acute and chronic 

health conditions(14,15), and four cite the unaffordability of conventional treatments and the belief 

that botanicals complement conventional treatments as common reasons for use(14–17). Among 

adults awaiting elective surgery, Adusumilli and colleagues, found that respondents used 

botanicals for treating chronic medical problems, exerting personal autonomy and spiritual 

beliefs(57). Additionally, patients reported dissatisfaction with conventional care and easy 

accessibility as reasons for using botanical products(57). The commonality of using botanicals to 

treat chronic and acute conditions and to support or replace conventional treatments may also be 

common among users with chronic conditions. However, there is a need for further 

representative research defining and delineating the reasons for botanical use among adults with 

chronic conditions. 

As more people embrace complementary and integrative approaches to care, including 

the use of herbal and botanical supplements, the issue of botanical supplement safety remains a 

concern for those who do not involve their health care provider in their decisions to use 

supplements. The potential for adverse outcomes is particularly pronounced for individuals with 

chronic conditions, especially those with concurrent pharmaceutical use and patterns of 

supplement use non-disclosure. Regardless of personal or professional views on botanical 

supplement efficacy, health care professionals must prioritize accurate assessments of 

supplement use for patients with chronic conditions to provide effective diagnoses and support 

patient compliance to treatment plans. Information regarding patient reasons for botanical use 

may help establish patient-provider connections, but few studies have examined reasons for 

botanical use among U.S. adults with chronic conditions. The present research will address this 

gap in knowledge, contributing insight into reasons for botanical supplement use among those 

with chronic conditions, and expanding existing knowledge of user characteristics.  

Summary 

As one of the most popular CIT used by U.S. adults(79,80,97), botanical supplements are a 

common health-management strategy, frequently used to treat acute and chronic conditions, 

complement conventional treatments, or used in place of more expensive conventional 

treatments(14–17,57). Despite the relative popularity of these products and reported use for acute 

and chronic conditions, many users do not disclose supplement use to health care 
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providers(153,154). Non-disclosure by patients or failure to document supplement use by health 

professionals has potentially harmful effects, especially among populations with chronic 

conditions or those using pharmaceuticals in conjunction with botanical 

supplements(99,108,116,146,148,150,178,179). Current studies do not differentiate reasons for use by 

chronic disease status among botanical supplement users(14–16,57).  

The breadth of published literature on supplement use in the U.S. focuses on the broader, 

general category of dietary supplements, with limited research defining characteristics of 

botanical users, reasons for botanical use, and how botanical usage patterns differ from overall 

dietary supplement use, particularly among users with chronic conditions(14,16,28,39). This 

information could provide useful insight into reasons for use among at-risk populations, 

informing future public health education interventions targeting at-risk groups of botanical 

supplement users. Previous research calls for the “unbundling” of supplement usage by 

supplement type to gain further understanding of how determinants of supplement use differ 

based on categorical classifications(102). Previous research on botanical supplement use has 

targeted specific subpopulations or has been limited due to small sample sizes(16,39). Currently, 

little is known about the prevalence of botanical supplement use and reasons for use among U.S. 

adults with chronic conditions. While some studies include adult users with chronic conditions, 

findings do not focus exclusively on adults with chronic conditions or distinguish differences in 

reasons for use between those with and without chronic conditions(14–16,38,39). The present 

research will contribute to gaps in knowledge regarding associations between self-perceived 

health and botanical use among a representative sample of U.S. noninstitutionalized adults who 

participated in NHANES. This research will also contribute to the current understanding of 

reasons for botanical supplement use by differentiating reasons for use between individuals with 

and without chronic conditions. By characterizing botanical users and their reasons for use, these 

findings may inform future public health education interventions targeting at-risk user groups, 

namely those with chronic conditions. Interventions encouraging safe botanical supplement use 

and discussions about use between patient and provider can contribute to an eventual shift 

towards open communication, supporting quality care, and preventing potential adverse 

interactions associated with botanical supplement use.  
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Self-perceived health and chronic conditions among users of supplements with and without botanical 

ingredients: findings from the 2009-2014 National Health and Nutrition Examination Survey 

  

Abstract  

Objective: To investigate associations between self-reported general health status, chronic conditions, 

and use of supplements containing botanicals (SCB) and describe reasons for use among U.S. adult 

supplement users. 

Design: Cross-sectional analysis using data from the 2009-2014 National Health and Nutrition 

Examination Survey (NHANES). Information on self-reported use of SCB and supplements without 

botanicals (SWB) and reasons for use were collected with a 30-day recall interview. Self-reported 

general health status and doctor informed diagnoses of chronic conditions were assessed using a health 

status questionnaire. We used weighted multivariate logistic regressions to assess associations between 

dietary supplement use and perceived health and number of chronic conditions.  

Setting: The National Health and Nutrition Examination Survey (2009-2014). 

Participants: 16,958 non-institutionalized U.S. adults, 20 years of age and older. 

Results: Adults who reported excellent or very good self-perceived health were more likely to use SCB 

than adults with good perceptions of their health. Adults with three or more chronic conditions were 

more likely to report using SCB than adults with no chronic conditions. The most frequently reported 

reasons for SWB and SCB use were “personal choice or influenced by advertisements or word of 

mouth,” to “improve health,” and “specific health conditions.”  

Conclusions: While perceptions of health are more positive among adults using SCB, these individuals 

are also more likely to have a chronic condition and to report taking SCB for reasons related to 

exercising personal choice, improving health, or addressing specific health conditions. Differentiating 

SCB from other forms of complementary and integrative therapies may be useful for facilitating a 

deeper understanding of the reasons for supplement use among distinct user groups. 

 

Keywords: dietary supplements, botanicals, self-perceived health, NHANES 
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Introduction 

According to data from the U.S. National Health and Nutrition Examination Survey 

(NHANES), over half of the U.S. adult population use dietary supplements, an umbrella term covering 

a vast range of products including vitamin, mineral, herbal, and botanical supplements and supplements 

like amino acids or other isolated compounds(1,2). A large body of research on dietary supplement use 

in the U.S. characterizes frequent users as older, white, female, those with higher income, those with 

higher educational attainment, and those who exhibit health-supporting behaviors(2,3,12–14,4–11). 

Additional research shows that ethnic minorities and individuals with chronic conditions in the U.S. are 

also frequent botanical supplement users(15–23). Further, botanical supplement use is associated with 

non-disclosure to health professionals(3,24–28), presenting a potential risk for those with concomitant 

prescription medication use, an alarmingly common trend among U.S. adults(24,28–32).  

Self-perceived health has been previously identified as a correlate of complementary and 

alternative medicine use(33), now referred to as complementary and integrative care, which 

encompasses interventions not taught in medical school and not generally available in U.S. 

hospitals(34). Alternative health practices that are complementary to allopathic care include dietary 

supplements and products containing herbs and botanicals. Some studies have investigated the 

relationship between self-perceived health and an array of complementary therapies including botanical 

supplements, describing a positive association between poor or fair self-perceived health status and 

complementary and integrative therapy use among U.S. adults(15,24,35–40). Notably, past research also 

describes an increased likelihood of complementary and integrative therapy use among individuals 

with chronic conditions(35,41–47). Yet, studies examining characteristics of supplement use such as 

perceived health, particularly among those with chronic conditions, are not well defined, with varied 

results by population and supplement type(15,35,48,49). To date, the few studies that examine botanical 

supplement use exclusively all report positive associations between greater self-perceptions of health 

and botanical supplement use among U.S. adults(18,21,23,50–53).  

Reasons for supplement use among U.S. adults are described by numerous studies dating back 

to the late 1980s with reasons related to improving or maintaining general health status commonly 

reported(54,55,64–69,56–63). Comparatively fewer studies examine reasons for botanical supplement use 

separate from other supplement types or other complementary and integrative therapies(18,70–77). Among 

research describing reasons for botanical supplement use among U.S. adult users with chronic 

conditions, treating specific conditions(9,18,77–79) and complementing conventional care(21,43,60) are 

common reasons for use. To our knowledge, no study to date has used nationally representative data to 
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compare reasons for supplement use between adults with and without chronic conditions or between 

those using botanical supplements and those using non-botanical supplements. This aspect of our 

research may contribute useful information for further characterizing supplement users in the U.S.  

These distinct differences and gaps in the literature led us to build on what is currently known by 

determining the associations between using supplements containing botanicals (SCB) and perceived 

health and chronic conditions, as well as characterizing reasons for using SCB and supplements 

without botanicals (SWB) in a representative sample of U.S. adults. This study expands the published 

findings beyond general dietary supplement users to include the characteristics associated with the use 

of SCB compared to SWB. 

Methods 

Study design and participants 

NHANES is a nationally representative survey using extensive interviews, examinations, and 

specimens to assess health and nutrition across a representative sample of the non-institutionalized U.S. 

population. About 5,000 participants are selected to participate each year, with oversampling of 

minority groups. Institutionalized people including incarcerated, homeless, or hospitalized individuals 

are excluded. All data used in the present study were derived from the NHANES 2009-2010, 2011-

2012, and 2013-2014 cycles and include data on respondent supplements use, reasons for use, and 

perceptions of general health status. After excluding 578 participants with non-positive sample weights 

and 11 with missing information for dietary supplement use, the total sample consisted of 16,958 adults 

aged 20 years and older.  

Dependent variable 

The use of SCB and SWB was assessed using the 30-day dietary supplement and antacid use 

questionnaire and during the Mobile Examination Center (MEC) interview, both conducted by a 

trained NHANES interviewer. For the dietary supplement and antacid use questionnaire, participants 

reported the names of any supplements they used, and interviewers recorded information about dietary 

supplement product containers observed during interviews conducted at the participants home and in 

the MEC to cross-check self-reported data. Information obtained from the labels is stored in the 

NHANES Dietary Supplement Database. Our research focused on any dietary supplements with an 

emphasis on supplements containing one or more botanical ingredients, defined by the NIH Office of 

Dietary Supplements as a whole plant or herb or any of its parts used for its medicinal or therapeutic 

properties”(1). Using the NHANES Dietary Supplement Database: Product Information dataset, the 

variable quantifying the number of botanicals in each supplement was used to identify any dietary 
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supplement containing at least one botanical ingredient, categorized as SCB, and all others were 

categorized as SWB.  

Independent variables 

Self-perceived health was assessed using the Current Health Status questionnaire conducted in 

the MEC. Trained interviewers asked participants, “Would you say [your] health in general is…” with 

response options of “Poor,” “Fair,” “Good,” “Very Good,” or “Excellent,” which we consolidated into 

three categories: “Fair or poor,” “Good,” and “Excellent or very good,” as implemented in previous 

studies(4,63). Our analyses also evaluated chronic disease using self-reports collected during the 

household interview, describing physician-diagnosed conditions including asthma, psoriasis, celiac 

disease, gout, congestive heart failure, coronary heart disease, angina, heart attack, stroke, emphysema, 

thyroid issues, bronchitis, liver issues, cancer, diabetes, hypertension, and high cholesterol. We created 

a chronic disease index(80), summing affirmative responses for each condition and categorizing the sum 

into none, 1-2, or 3 or more chronic conditions.   

A total of 1,787 participants (9.2%) had missing data on the perceived general health variable, 

and 2,191 (12.5%) had missing data on one or more of the chronic conditions. We compared the 

characteristics of participants with missing data on either the perceived general health variable or 

chronic conditions (n=4,262) to adults with complete data. Adults with missing data were less likely to 

be non-Hispanic White (55.9% vs. 69.2%), less likely to use supplements (59.9% vs. 45.4%), more 

likely to have low income (33.7% vs. 22.0%), and more likely to have less than a high school education 

(24.7% vs. 15.2%). Among those with missing data for perceived general health, non-respondents were 

more likely to be female (61.2% vs. 51.0%), while those with missing data for at least one chronic 

condition were more likely to be male (51.6% vs. 47.6%). 

Reasons for using supplements 

Self-reported reasons for supplement use were only reported by supplement users and exclude 

participants who did not report supplement use (n=8,696). The NHANES dietary supplement and 

prescription medication section of the household interview includes numerous reasons for supplement 

use, therefore we condensed reasons for use into eight distinct categories: (i) addressing specific health 

conditions; (ii) preventing health conditions; (iii) improving general health; (iv) maintaining general 

health; (v) influencing weight change; (vi) exercising personal choice or influence by advertisements or 

word of mouth; (vii) using at the advice of a doctor; or (viii) other.  

Covariates 
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During the NHANES household interview, demographic and socioeconomic characteristics 

were collected using a computer-assisted self-interview. NHANES combines self-reported race and 

ethnicity into categories defined as non-Hispanic White, non-Hispanic Black, Hispanic, Mexican 

American, and other race/multi-racial. Age at the time of the interview was recoded into seven 

categories (20-24, 25-34, 35-44, 45-54, 55-64, and 65+), as implemented in previous studies(3,81–83). 

Educational attainment was categorized as less than high school, high school graduate/GED or 

equivalent, some college or associate’s degree, and college graduate and higher. Our estimation of 

income used the poverty to income ratio (PIR), calculated as a ratio of family income to poverty 

guidelines(84). We reported PIR as a range of values between 0 and 5, with 0-1.30 representing low 

income, 1.31-3.5 representing middle income, and greater than 3.5 indicating high income. These 

ranges have been implemented in similar studies and outlined by the federal Supplemental Nutrition 

Assistance Program (SNAP) as a program eligibility criterion(4,85). Survey cycles were distinguished by 

the data collection period (2009-2010, 2011-2012, 2013-2014). Sampling weights were combined to 

create a new weight variable, adjusted for the number of survey cycle years, as outlined in the 

NHANES analytic guidelines. We used the SURVEYFREQ procedure with the Rao-Scott modified 

chi-squared test to assess weighted prevalence estimates of dietary supplement use across survey cycle 

years. No significant differences were found, and the survey cycle variable was excluded from the final 

model.  

Statistical approach 

Descriptive statistics were reported as weighted percentages and unweighted frequencies for all 

categorical variables. Differences between groups for categorical variables were evaluated by Rao-

Scott modified chi-square p-values. We assessed the frequency of responses for each of the eight 

supplement use reason categories to determine patterns of reasons for supplement use. Multivariate 

logistic regression was used to model the associations between the type of supplement used (dependent 

variable) and perceived health status and chronic disease index (independent variables), unadjusted and 

adjusted for covariates, using forward selection models. Multicollinearity of the independent variables 

was assessed by examining tolerance and variance inflation factor characteristics in the full model, 

which included the main outcome, exposures, and covariates. Unadjusted and adjusted odds ratios 

along with 95% confidence intervals are reported with statistical significance set at the p<0.05 level. 

All analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC, USA) incorporating 

sample weights, primary sampling unit, and strata according to the NHANES Analytical Guidelines, 
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accounting for differential non-responses and planned oversampling, producing nationally 

representative estimates of the non-institutionalized U.S. adult population.  

Results 

We found that 51.9% of the sample reported using dietary supplements over a 30-day period. A 

total of 14.3% of adults reported using any SCB, and 37.6% reported using only SWB. Table 1 shows 

the unweighted sample sizes and weighted percentages for the demographic characteristics for non-

supplement users, users of SCB, and users of SWB. SCB and SWB users were more likely to be older, 

White, female, and more educated; have higher income; report excellent or very good general health 

status; and report a chronic condition than non-supplement users. Adults using SCB were more likely 

to be younger than 65, identify as non-Hispanic White, and report higher educational attainment and 

household income compared to adults using SWB. 

Our analyses revealed positive associations between perceived general health status and chronic 

conditions and supplement use (Table 2). Adults who reported excellent or very good health were more 

likely to report use of SCB (adjusted odds ratio (aOR) 1.48, 95% confidence interval (CI) 1.28-1.74) 

and SWB (aOR 1.25, 95% CI 1.11-1.41) than adults who reported good health, after adjusting for 

covariates. Adults who reported any chronic condition were also more likely to report using any 

supplement. Specifically, the odds of using SCB among adults with 1 to 2 chronic conditions was 1.38 

times (95% CI: 1.13-1.69), and among adults with three or more chronic conditions, 1.49 times (95% 

CI: 1.11-1.99) the odds of using SCB among adults without any chronic conditions. Similarly, the odds 

of using SWB among adults with 1 to 2 chronic conditions was 1.33 times (95% CI: 1.14-1.55) and 

among adults with three or more chronic conditions 1.62 times (95% CI: 1.32-2.00) the odds of using 

SWB among adults without chronic conditions. 

The reasons for supplement use are shown in Figures 1 and 2. Reasons related to exercising 

personal choice, improving general health, and treating specific health conditions were most frequently 

reported between all supplement users. The most frequently reported reason for those using SCB, 

regardless of the presence or absence of chronic conditions, was using supplements for “personal 

choice or influenced by advertisements or word of mouth” (93.3%), followed by “improve general 

health” (84.2%), and “specific health conditions” (64.7%). SWB users reported doctors’ advice as a 

reason for supplement use more frequently than SCB users (39.0% vs. 30.4%). Compared to SCB users 

without chronic conditions, more SCB users with chronic conditions reported using supplements at the 

advice of a doctor (37.0% vs. 16.1%). Using supplements for “preventative care,” was more frequently 

cited as a reason among users of SCB compared to those using SWB (64.7% vs. 48.4%).  
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We subsequently compared reasons for supplement use among adults with and without chronic 

conditions. Among those using SWB, the most frequently reported reason was to “improve general 

health” (73.9%), followed by “personal choice or influenced by advertisements of word of mouth” 

(69.6%), and “specific health conditions” (48.4%). While 69.8% of adults with chronic conditions used 

SCB for a specific health condition, this reason was reported less frequently (54.9%) among adults who 

did not have chronic conditions. Further, we found that 37.0% of adults with chronic conditions used 

SCB at the advice of a doctor, and the frequency of this response was also lower for adults without 

chronic conditions (16.1%).  

Discussion 

The prevalence of SCB use was approximately 14.3%, and adults using SCB were more likely 

to have better self-reported health status. Our findings that supplement users were more likely to be 

older, white, female, more educated, and wealthy than non-supplement users mirror results described in 

previous studies(4,30,63,86,87). Complementary and integrative resources, including SCB, are typically 

out-of-pocket expenses and are likely more economically accessible for populations with more 

disposable income, which may account for the higher prevalence of SCB use among higher-income 

adults in our sample(88). Our findings also showed a greater likelihood of any supplement use among 

adults with chronic conditions, with the strongest association between SWB use and adults who 

reported three or more chronic conditions. This result is consistent with previous research describing 

supplement use among adults with chronic conditions(23,30,89) and studies showing a positive association 

between chronic disease and the use of complementary therapies(15,18–20,87,90,91). 

To our knowledge, this study is the first to compare reasons for supplement use between SCB 

and SWB users and those with and without chronic conditions, using a nationally representative sample 

of U.S. non-institutionalized adults. The most frequently reported reasons in our study also ranked high 

in previous research investigating reasons for any type of dietary supplement use(60,85,92–96).  In the 

current study, those using SWB frequently cited a desire to improve health as a reason to use 

supplements, a reason commonly identified in other studies(63,70,74,97–99). Although a popular reason 

among both SCB and SWB users, SCB users reported using supplements for “personal choice or 

influenced by advertisements and word of mouth,” with the greatest frequency, a finding consistent 

with a frequently cited desire for autonomy in caring for oneself(38,96,100). This desire for autonomy is 

also described in previous studies examining reasons for complementary and integrative therapy 

utilization, including supplement use(35,101).  
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Adults who perceived their health as excellent or very good were more likely to report using 

either SWB or SCB. These results were consistent with those reported by previous studies investigating 

dietary supplement use, including botanical supplement use specifically, among diverse populations of 

U.S. adults(21,23,50–53,102,103). While a significant body of literature examines relationships between self-

perceived health and a broad array of complementary and integrative therapies, these studies aggregate 

supplement use with many other dissimilar approaches and modalities and show poorer perceptions of 

health among users(15,37,38,40,43,91,104,105). Perceived health status could potentially motivate the use of 

complementary and integrative therapies overall, as individuals with poor self-perceived health may 

struggle to treat their health conditions, reject conventional therapies, or may be unable to afford 

conventional medical care, continuously searching for alternative therapies to provide them with the 

relief they seek.  

While there may be some merit in the comparisons between the existing body of literature 

describing self-perceived health and complementary and integrative, it must be noted that these bodies 

of literature are not exactly comparable due to lack of distinction between SCB and other forms of 

complementary and integrative therapies. Many studies include all supplements as part of 

complementary and integrative therapies, finding lower self-perceived health among users(37–40,106), 

while few others examine botanical supplement use exclusively and show higher perceptions of 

health(21,23,50–53). Despite a larger body of work associating complementary and integrative care 

approaches with poorer self-perceptions of health, the small number of studies examining botanical 

supplements specifically show the opposite association, with greater self-perceptions of health among 

those using botanicals(21,23,50–53). Poorer self-perceptions of health may be associated with other forms 

of complementary and integrative therapies besides SCB, given the existing evidence and popularity of 

supplement use among adults with chronic conditions, demonstrated by our study and several others, 

associations which may be influenced by disease state(15,23,107). Our findings further distinguish the 

association between self-perceived health and use of SCB, separate from other complementary and 

integrative therapy use, show positive self-perceptions of health among U.S. adult supplement users, 

and suggest the potential value of differentiating between SCB and other forms of complementary and 

integrative therapies.  

Due to the challenges of comparing the two similar yet disparate bodies of literature, further 

research should examine the relationship between self-perceived health and botanical supplements 

distinct from other complementary therapies. Differentiating how self-perceived health differs 
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depending on the type of complementary and integrative therapy used may be useful for characterizing 

user groups and valuable for informing public health education efforts.  

Limitations & Strengths  

Due to the cross-sectional nature of the data, we cannot identify causal relationships between 

supplement use and general health self-perceptions or chronic conditions, a common limitation cited 

among previous studies on this topic(4,85,95,104,106,108). While missingness for our independent variables 

was 9-12%, participants with missing data for self-perceived health or chronic conditions were less 

likely to use supplements and more likely to have a lower income and less education and thus were 

similar to our non-supplement user group. Supplement use is only assessed over a 30-day period in the 

NHANES interview and may also be subject to reporting bias. Even so, the interview presents a 

veritable strength, as it is conducted in the participant’s home where the interviewer can verify the 

supplement information. In recent years, the NHANES response rate has declined, potentially resulting 

in individuals with more interest more likely to participate. A notable strength of our research is the 

utilization of a large, nationally representative sample of the U.S. population with the incorporating 

sampling design factors to account for nonresponse and selection bias. These characteristics allow our 

findings to be generalizable to the general non-institutionalized U.S. population of adults 20 years of 

age and older.  

Conclusion  

Our research found a positive association between self-perceived health and the use of 

supplements, with a stronger association for users of SCB. Given the challenges of isolating the 

relationship between various specific complementary and integrative therapies and outcomes of 

interest, future research that examines differences in self-perceived health by therapy type is needed. 

Our research also adds new information about reasons for supplement use among adults with chronic 

conditions, which improves the understanding of users’ motivations and may be leveraged in both 

clinical and public health efforts targeted to distinct groups of supplement users. 
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Table 1. Demographics and characteristics: weighted frequencies and percentages for variables under 

consideration stratified by dietary supplement use among U.S. adults from the National Health and Nutrition 

Examination Survey cycles 2009-2014 (n=16,958) 

  
Non-supplement users 

Users of 

supplements 

that contains 

botanicals  

Users of 

supplements 

that do not 

contain 

botanicals 

X2 

(n=8,696) (n=2,092) (n=6,170) p-valuec 

Characteristicsa n  (%)b n  (%)b n   (%)b   

Sex   <0.0001 

Male  4710 54.5 931 44.2 2569 41.3   

Female  3986 45.5 1161 55.8 3601 58.7   

Age (years) <0.0001 

20-24  1068 13.5 124 6.4 356 6.3   

25-34  1782 22.3 281 14.3 749 13.6   

35-44  1723 21.5 325 15.8 915 15.7   

45-54 1555 19.0 391 21.4 955 18   

55-64 1252 13.0 428 20.9 1166 20.3   

65+ 1316 10.8 543 21.2 2029 26.1   

Race-Ethnicity <0.0001 

Mexican American  1495 11.8 229 5.3 646 5.5   

Other Hispanic  925 7.1 204 4.8 517 4.3   

Non-Hispanic White  3202 59.2 1082 76.2 2969 72.7   

Non-Hispanic Black  2098 14.2 319 6.6 1229 9.7   

Other race/multi-

racial  
976 7.7 258 7.1 809 7.8   

Educational Attainmentd <0.0001 

Less than high school  2625 22.2 284 8.5 1282 13.5   

High school graduate 

/ GED or equivalent  
2086 23.8 383 17.6 1290 20.3   

Greater than high 

school 
3972 54.0 1424 73.9 3588 66.2   

Income§ <0.0001 

Low-income 3314 31.2 447 13.7 1654 19.1   

Middle-income 2776 36.8 670 31.8 2013 34   

High-income 1796 32.0 856 54.5 1962 46.9   

Perceived health status <0.0001 

Excellent or vVery 

gGood  
2484 38.4 868 52.5 2069 44.9   

Good  3142 41.6 755 35 2198 37.7   

Fair or pPoor  2021 20.0 328 12.4 1306 17.4   

Chronic Disease Index‡ <0.0001 

No chronic conditions 2629 38.5 458 25.2 1205 23.2   

1-2 chronic conditions 2858 40.2 870 46 2223 41.9   

3+ chronic conditions 1747 21.3 586 28.8 2191 34.9   
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Table 1 (continued) 

 
aN missing for characteristics (not included in calculations): perceived health status (n=1,787), income 

(n=1,470), education (n=23), chronic disease index (n=2,191) 
bColumn percentages for variables will not add to 100 due to rounding. Percentages are weighted, sample 

sizes are unweighted. 
cP-value for chi-square test of independence between supplement use/non-use and each exposure and 

covariate. 
§Poverty Income Ratio recoded as low (0-1.30), middle (1.31-3.5), and high (>3.5) income 
‡Self report of chronic diseases coded into an index of three categories including asthma, psoriasis, celiac 

disease, arthritis, gout, coronary heart disease, congestive heart failure, stroke, heart attack, angina, 

emphysema, thyroid problems, bronchitis, liver conditions, cancer, diabetes, hypertension or high cholesterol.  
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Table 2: Odds of supplement use among SCB users and SWB users (versus non-supplement users) by self-reported perceived health status and 

chronic disease status among U.S. adults from the NHANES cycles 2009-2014 (n=12,272) 

Characteristic 

SCB Users SWB Users 

Crude Adjusteda Crude Adjusteda 

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)  
Perceived Health       

Excellent or Very Good 1.63 (1.41-1.88) 1.48 (1.25-1.74)*** 1.29 (1.15-1.46) 1.25 (1.11-1.41)***  
Good† 1 1 1 1 

Fair or Poor 0.74 (0.61-0.90) 0.88 (0.69-1.14) 0.96 (0.84-1.10) 0.97 (0.80-1.16)  
Chronic Disease       

3+ 2.06 (1.64-2.59) 1.49 (1.11-1.99)** 2.71 (2.28-3.23) 1.62 (1.32-2.00)***  
1-2 1.74 (1.44-2.12) 1.38 (1.13-1.69)** 1.72 (1.47-2.02) 1.33 (1.14-1.55)*** 

None† 1 1 1 1  
Abbreviations: SCB, supplements containing botanicals; SWB, supplements without botanicals; NHANES, National Health and Nutrition 

Examination Survey; CI, confidence interval; OR, odds ratio. 

*p<0.05. **p<0.01. ***p<0.001 
aResults from logistic regression adjusted for sex, age, education, race/ethnicity, household income, perceived health and diagnosis of chronic 

diseases 
† Reference group  
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Table 3. Demographics and characteristics: frequencies and percentages for variables under 

consideration stratified by perceived general health respondents and perceived general 

health non-respondents among U.S. adults from the National Health and Nutrition 

Examination Survey cycles 2009-2014 

  

All  

Perceived 

General Health 

Non-

respondents 

Perceived 

General Health 

Respondents 
X2 

(n=16958) (n=1787)a (n=15171)a 

n  (%)b n  (%)b n   (%)b p-valuec 

Dietary Supplement Use <0.0001 

No supplement use 6170 37.6 1049 56.4 7647 47.3   

Botanical supplement use 2092 14.3 141 9.8 1951 14.8   

Non-botanical 

supplement use 
8696 48.1 597 33.8 5573 38.0   

Sex   <0.0001 

Male  8210 48.1 719 38.8 7491 49.0   

Female  8748 51.9 1068 61.2 7680 50.1   

Age            <0.0001 

20-24  1548 9.7 145 8.4 1403 9.9   

25-34  2812 17.9 347 21.7 2465 17.5   

35-44  2963 18.5 451 27.7 2512 17.6   

45-54 2901 19.0 307 17.2 2594 19.2   

55-64 2846 16.8 238 12.8 2608 17.2   

65+ 3888 18.0 299 12.2 3589 18.6   

Race <0.0001 

Mexican American  2370 8.5 267 10.5 2103 8.3   

Other Hispanic  1646 5.7 168 7.0 1478 5.6   

Non-Hispanic White  7253 66.7 589 54.3 6664 68.0   

Non-Hispanic Black  3646 11.4 429 15.6 3217 11.0   

Other race/multi-racial  2043 7.6 334 12.7 1709 7.1   

PIR (n=15488) (n=1529) (n=13959) <0.0001 

0-1.3 5415 24.1 676 33.8 4739 23.2   

1.31-3.5 5459 35.0 481 32.1 4978 35.3   

>3.5 4614 40.9 372 34.0 4242 41.6   

Chronic Disease Index‡ (n=14767) (n=1493) (n=13274) <0.0001 

No chronic conditions 4292 30.6 567 40.1 3725 29.7   

1-2 chronic conditions 5951 41.7 604 41.2 5347 41.8   

3+ chronic conditions 4524 27.7 322 18.7 4202 28.6   

Household Education 

Level 
(n=16935) (n=1782) (n=15153) <0.0001 

Less than high school  4191 17.0 557 23.2 3634 16.4   

High school graduate / 

GED or equivalent  
3759 21.6 374 20.5 3385 21.7   

Greater than high school 8985 61.4 851 56.3 8134 61.9   

 



37 
 

 

Table 3 (continued) 

 
a Sample sizes with missing observations will be listed above the counts for each respective 

group 
b Column percentages for variables will not add to 100 due to rounding  
cP-value for chi-square test of independence between respondents and non-respondents for 

each exposure and covariate.  
ǂSelf report of chronic diseases coded into an index of three categories 
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Table 4. Demographics and characteristics: frequencies and percentages stratified by 

chronic disease respondents and chronic disease non-respondents among U.S. adults from 

the National Health and Nutrition Examination Survey cycles 2009-2014 (n=16,958) 

  
All  

Chronic Diseasea 

Non-respondents 

Chronic Diseasea 

Respondents X2 

(n=16958) (n=2,191)b (n=14,767)b 

n  (%)c  n  (%)c   n   (%)c   p-valued 

Dietary Supplement Use <0.0001 

No supplement use 8696 48.1 1462 64.0 7234 46.2   

Botanical supplement use 2092 14.3 178 9.5 1914 14.9   

Non-botanical 

supplement use 
6170 37.6 551 26.5 5619 38.9   

Perceived General Health Status   

Excellent or  Very Good 5421 43.0 594 39.0 4827 43.4   

Good 6095 39.1 757 40.0 5338 39.0   

Fair or Poor 3655 17.9 546 21.1 3109 17.5   

Sex   

Male  8210 48.1 1149 51.6 7061 47.6   

Female  8748 51.9 1042 48.4 7706 46.6   

Age <0.0001 

20-24  1548 9.7 392 19.8 1156 8.5   

25-34  2812 17.9 552 29.5 2260 16.5   

35-44  2963 18.5 412 18.9 2551 18.5   

45-54 2901 19.0 308 13.9 2593 19.6   

55-64 2846 16.8 231 8.2 2615 17.9   

65+ 3888 18.0 296 9.7 3592 19.0   

Race 0.0002 

Mexican American  2370 8.5 551 14.8 1819 7.7   

Other Hispanic  1646 5.7 264 7.7 1382 5.5   

Non-Hispanic White  7253 66.7 843 56.6 6410 68.0   

Non-Hispanic Black  3646 11.4 379 12.8 3267 11.3   

Other race/multi-racial  2043 7.6 154 8.1 1889 7.6   

PIR (n=15488) (n=1920) (n=13568)   

0-1.3 5415 24.1 913 34.5 4502 22.8   

1.31-3.5 5459 35.0 704 39.8 4755 34.4   

>3.5 4614 40.9 303 25.7 4311 38.2   

Household Education 

Level 
(n=16935) (n=2182) (n=14753) <0.0001 

Less than high school  4191 17.0 818 27.3 3373 15.7   

High school graduate / 

GED or equivalent  
3759 21.6 565 26.6 3194 21.0   

Greater than high school 8985 61.4 799 46.1 8186 63.3   
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Table 4 (continued) 

 

PIR = Poverty Income Ratio 
a Self-report of chronic diseases coded into an index of three categories 
b Sample sizes with missing observations will be listed above the counts for each respective 

group 
c Column percentages for variables will not add to 100 due to rounding   
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Table 5: Original variables for supplement use reasons as described in NHANES cycles 2009-2014, recategorized into 

seven distinct reasons categories.    

Specific Health 

Conditions 

For good bowel/colon health, for prostate health, for mental health, for teeth/prevent cavities, for heart 

health/cholesterol, for eye health, for healthy joints/arthritis, for skin health/dry skin/hair and nails, for 

bone health, for pregnancy/breastfeeding, for anemia/low iron, to maintain blood sugar/diabetes, for 

kidney and bladder health, for respiratory health/asthma, for allergies, for menopause/hot flashes, for 

muscle related uses, for relaxation/stress/sleep, for nervous system health, for liver health/detoxification, 

for thyroid health/gout, for support after surgery, headaches and dizziness. 

Preventative Care To prevent health problems, to prevent colds, boost the immune system. 

Improve General 

Health 

To improve my overall health, to get more energy, improve digestion, low levels in blood, to supplement 

my diet/food not enough. 

Maintain General 

Health 
To maintain health (to stay healthy). 

Weight Loss/Gain For weight loss, to build muscle, weight gain. 
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Figure 1 – Reasons for supplement use among supplement containing botanical (SCB) users and supplement without botanicals 

(SWB) users 

P-value for chi-square tests of independence between SCB and SWB user groups: **p<0.01, ***p<0.001 
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Figure 2 – Reasons for use of supplements containing botanicals (SCB) among users with and without chronic conditions 

P-value for chi-square test of independence between SCB users with and without chronic conditions. *p<0.05. **p<0.01. ***p<0.001 
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General Conclusion 

 

For people with chronic conditions, botanical supplement use presents potential risks due 

to largely unexplored metabolic interactions with other supplements, drugs, and foods(35). A 

significant body of research describes botanical supplement use among various subpopulations 

of users. However, we were unable to locate studies using nationally representative data to define 

self-perceived health and reasons for botanical supplement use among U.S. adults with chronic 

conditions. This includes research comparing reasons for botanical supplement use between 

users with and without chronic conditions. Herbal and botanical supplement use, when examined 

separately from other CIT, have been positively associated with self-perceived health among 

U.S. adults (14–17,38,39,57). Yet, when botanical supplement use and self-perceived health are 

examined along with other complementary and integrative modalities, associations linking self-

perceived health to the use of CIT become convoluted, with disparate results across study 

populations(6,28,34,39,70,72,74,84–87,98,99). Past research describing reasons for supplement use has 

included overall dietary supplement users and to a lesser extent, botanical supplement users with 

chronic conditions. Often, reasons for botanical use are not distinguished from reasons for any 

dietary supplement use. These gaps, along with the relative dearth of literature describing self-

perceived health among representative samples of botanical supplement users inspired our 

intentions behind this research. In addition to (1) summarizing existing knowledge in the area of 

botanical supplement use among U.S. adults, this research aimed to (2) characterize those who 

use SCB compared to SWB, and (3) determine the direction of the association between self-

perceived health status and use of SCB in our study population. The last two aims focused on (4) 

determining and comparing reasons for use among SCB and SWB users as well as (5) reasons 

among SCB users with and without chronic conditions.  

The resulting outcomes of this analysis identified more positive perceptions of health 

among adults using SCB. These individuals were also more likely to have a chronic condition 

and more likely to report taking SCB for exerting personal choice, treating specific health 

conditions, and improving health. Our findings for the association between self-perceived health 

and SCB use mirror previous research but conflict with our initial hypothesis, that those with 

poorer perceptions of health would be more likely to use SCB, informed by previous 
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characterizations of younger botanical users and users with chronic conditions, described by 

previous research(14,28). 

Additionally, we found a greater frequency of reasons related to exerting personal choice, 

improving health, and addressing specific health conditions among both SCB and SWB users. 

We predicted that SCB users would be more likely to report using supplements for specific 

health conditions, preventative care, or general health maintenance compared to people who use 

SWB, a hypothesis informed by the popularity of using botanical supplements for specific health 

conditions, preventing specific conditions(15,22,43,47,52,93) or maintaining health(22,40–43,53). Our 

hypothesis for reasons among SCB users with chronic disease drew from previous research 

among botanical users with chronic conditions (21,50,55). Although absent from our initial 

hypotheses, SCB users with chronic conditions reported using supplements for personal reasons, 

indicating a level of self-autonomy in health management, reflecting health management theories 

and previous research describing motivations for CIT use(84,94,163,164,185).  

Limitations 

Due to the cross-sectional design of the dataset, this research does not prove causality and 

limits our ability to assess relationships between self-perceived health and supplement use. 

Longitudinal parallel design studies are needed to tease apart the interplay between these 

variables and determine whether self-perceptions of health were already more positive prior to 

SCB use, or if self-perceived health increased after SCB use began. Our dataset exhibited 

significant missingness for our main exposures, self-perceived health, and chronic conditions, 

weakening the generalizability of our findings. We acknowledge that these findings must be 

interpreted with caution. We addressed missingness in our dataset by comparing those with 

missing data for self-perceived health and chronic conditions to those without missing data to 

identify differences between respondents and non-respondents as well as inform future 

methodology using multiple imputation. For future research, this challenge would be feasibly 

addressed using multiple imputation to replace missing values with values from respondents with 

similar characteristics, identified in our comparison of responders and non-responders for self-

perceived health and chronic conditions (see Tables 3 and 4).  
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Future Directions 

Results from this study’s literature review describe an overall lack of documentation and 

significant supplement use nondisclosure between U.S. adults with chronic conditions and their 

primary care providers. Although this topic extends beyond the scope of this research, the 

frequency of the reason “doctor advised,” reported among our sample of adults with chronic 

conditions reporting SCB use indicates the likelihood that conversations about supplement use 

are happening between doctors and their patients, and non-disclosure may be more closely 

related to lack of documentation rather than a lack of discussion. Future research on the nature of 

conversations occurring during primary care visits may be an insightful avenue for exploring the 

root of nondisclosure rates, a crucial aspect of safe supplement use for vulnerable groups. 

Furthermore, the notable popularity of using any botanical supplement for reasons related to 

personal choice, influence by advertisements or word of mouth among adults with chronic 

conditions supports deeper exploration into the connections between health-management 

behaviors and autonomy among adults with chronic conditions. 

Broader Impacts 

In conclusion, our findings may contribute to future public health education efforts by 

describing those who are more likely to use botanicals, especially those with chronic conditions. 

Also, our findings contribute new information to the body of literature describing reasons for 

botanical supplement use among representative samples of U.S. adults with chronic conditions. 

Since our study clearly differentiates reasons for supplement use between SCB and SWB users, 

and between SCB use among those with and without chronic conditions, our findings support 

future comparisons of SCB and SWB user groups, and further exploration of the motivations 

behind SCB use among users with and without chronic conditions. Because our study 

investigates reasons for use and characteristics associated with SCB use among adults with 

chronic conditions, our findings contribute to further differentiation between SCB use and other 

forms of CIT. While this research focuses specifically on self-perceived health and reasons for 

supplement use, our findings may inform the broader genre of public health research, from 

informing research investigating the impacts of health-beliefs and health behaviors on healthcare 

utilization to improving educational interventions promoting safe supplement use.  

 



46 
 

 

BIBLIOGRAPHY 

 

1.  Kantor ED, Rehm CD, Du M, et al. (2016) Trends in Dietary Supplement Use Among US 

Adults From 1999-2012. JAMA 316, 1464. 

2.  Mehta DH, Gardiner PM, Phillips RS, et al. (2008) Herbal and Dietary Supplement 

Disclosure to Health Care Providers by Individuals with Chronic Conditions. J. Altern. 

Complement. Med. 14, 1263–1269. 

3.  Millen AE, Dodd KW & Subar AF (2004) Use of vitamin, mineral, nonvitamin, and 

nonmineral supplements in the United States: The 1987, 1992, and 2000 National Health 

Interview Survey results. J. Am. Diet. Assoc. 104, 942–950. 

4.  Blumberg JB, Frei B, Fulgoni VL, et al. (2017) Contribution of dietary supplements to 

nutritional adequacy in race/ethnic population subgroups in the United States. Nutrients 9. 

5.  Dickinson A & Mackay D (2014) Health habits and other characteristics of dietary 

supplement users: A review. Nutr. J. 13, 1–8. 

6.  Cowan AE, Jun S, Gahche JJ, et al. (2018) Dietary supplement use differs by 

socioeconomic and health-related characteristics among U.S. adults, NHANES 2011–

2014. Nutrients 10, 1–12. 

7.  Bailey RL, Gahche JJ, Lentino C V., et al. (2010) Dietary Supplement Use in the United 

States, 2003–2006. J. Nutr. 141, 261–266. 

8.  Foote JA, Murphy SP, Wilkens LR, et al. (2003) Factors associated with dietary 

supplement use among healthy adults of five ethnicities: The multiethnic cohort study. 

Am. J. Epidemiol. 157, 888–897. 

9.  Kofoed CLF, Christensen J, Dragsted LO, et al. (2015) Determinants of dietary 

supplement use – healthy individuals use dietary supplements. Br. J. Nutr. 113, 1993–

2000. 

10.  Burnett AJ, Livingstone KM, Woods JL, et al. (2017) Dietary supplement use among 

Australian adults: Findings from the 2011–2012 national nutrition and physical activity 

survey. Nutrients 9, 1–12. 

11.  Gunther S, Patterson RE, Kristal AR, et al. (2004) Demographic and health-related 

correlates of herbal and specialty supplement use. J. Am. Diet. Assoc. 104, 27–34. 

12.  Shaikh U, Byrd RS & Auinger P (2009) Vitamin and Mineral Supplement Use by 



47 
 

 

Children and Adolescents in the 1999-2004 National Health and Nutrition Examination 

Survey. Arch. Pediatr. Adolesc. Med. 163, 150. 

13.  Lyle BJ, Mares-Perlman JA, Klein BEK, et al. (1998) Supplement Users Differ from 

Nonusers in Demographic, Lifestyle, Dietary and Health Characteristics. J. Nutr. 128, 

2355–2362. 

14.  Gardiner P, Graham R, Anna MPH, et al. (2007) Factors Associated with Herbal Therapy 

Use by Adults in the United States. Altern. Ther. 13, 22–28. 

15.  Kennedy J (2005) Herb and Supplement Use in the US Adult Population. Clin. Ther. 27, 

1848–1858. 

16.  Bruno JJ & Ellis JJ (2005) Herbal Use Among US Elderly: 2002 National Health 

Interview Survey. Geriatrics 39, 643–648. 

17.  Arcury TA, Grzywacz JG, Bell RA, et al. (2007) Herbal remedy use as health self-

management among older adults. Journals Gerontol. 62, S142. 

18.  Eschiti VS (2007) Lesson from comparison of CAM use by women with female-specific 

cancers to others: It’s time to focus on interaction risks with CAM therapies. Integr. 

Cancer Ther. 6, 313–344. 

19.  Wang DD, Leung CW, Li Y, et al. (2014) Trends in dietary quality among adults in the 

United States, 1999 through 2010. JAMA Intern. Med. 174, 1587–1595. 

20.  Anderson JG & Taylor AG (2012) Use of Complementary Therapies by Individuals With 

or at Risk for Cardiovascular Disease. J. Cardiovasc. Nurs. 27, 96–102. 

21.  Fan X, Lee KS, Frazier SK, et al. (2014) The use of, and perceptions about, dietary 

supplements among patients with heart failure. Eur. J. Cardiovasc. Nurs. 13, 311–319. 

22.  Than MC, Anam A, Nurfarahi K, et al. (2019) Knowledge, use of complementary 

alternative medicine and health-related quality of life among cardiovascular disease 

patients. Food Res. 3, 604–616. 

23.  Fuhrmann T, Smith N & Tausk F (2010) Use of complementary and alternative medicine 

among adults with skin disease: Updated results from a national survey. J. Am. Acad. 

Dermatol. 63, 1000–1005. Elsevier Inc. 

24.  Greenlee H, Molmenti C, Falci L, et al. (2016) High use of complementary and alternative 

medicine among a large cohort of women with a family history of breast cancer: The 

Sister Study. Breast Cancer Res Treat. 156, 527–538. 



48 
 

 

25.  Greenlee H, White E, Patterson RE, et al. (2004) Supplement Use among Cancer 

Survivors in the Vitamins and Lifestyle (VITAL) Study Cohort. J. Altern. Complement. 

Med. 10, 660–666. 

26.  Smith N, Shin DB, Brauer JA, et al. (2009) Use of complementary and alternative 

medicine among adults with skin disease: Results from a national survey. J. Am. Acad. 

Dermatol. 60, 419–425. American Academy of Dermatology, Inc. 

27.  Vardeny O & Bromberg MB (2005) The Use of Herbal Supplements and Alternative 

Therapies by Patients with Amyotrophic Lateral Sclerosis (ALS). J. Herb. Pharmacother. 

5, 23–31. Taylor & Francis. 

28.  Falci L, Shi Z & Greenlee H (2016) Multiple Chronic Conditions and Use of 

Complementary and Alternative Medicine Among US Adults: Results From the 2012 

National Health Interview Survey. Prev. Chronic Dis. 13, 1–13. 

29.  Goldstein LH, Elias M, Ron-Avraham G, et al. (2007) Consumption of herbal remedies 

and dietary supplements amongst patients hospitalized in medical wards. Br. J. Clin. 

Pharmacol. 64, 373–380. 

30.  Ben-Arye E, Halabi I, Attias S, et al. (2014) Asking patients the right questions about 

herbal and dietary supplements: Cross cultural perspectives. Complement. Ther. Med. 22, 

304–310. Elsevier Ltd. 

31.  Nguyen H, Sorkin D, Billimek J, et al. (2014) Complementary and Alternative Medicine 

(CAM) Use among Non-Hispanic White, Mexican American, and Vietnamese American 

Patients with Type 2 Diabetes. J Heal. Care Poor Underserved 25, 1941–1955. 

32.  Pellegrini N & Ruggeri M (2007) The diffusion and the reason for the use of 

complementary and alternative medicine among users of mental health services: a 

systematic review of the literature. Epidemiol. Psichiatr. Soc. 16, 35–49. 

33.  Dole EJ, Rhyne RL, Zeihnann CA, et al. (2000) The Influence of Ethnicity on Use of 

Herbal Remedies in Elderly Hispanics and Non-Hispanic Whites. J. Am. Pharm. Assoc. 

40, 359–365. 

34.  Yeh GY, Davis RB & Phillips RS (2006) Use of Complementary Therapies in Patients 

With Cardiovascular Disease. Am. J. Cardiol. 98, 673–680. 

35.  De Smet P (1995) Health Risks of Herbal Remedies. Drug Saf. 13, 81–93. 

36.  Starr RR (2015) Too little, too late: Ineffective regulation of dietary supplements in the 



49 
 

 

United States. Am. J. Public Health 105, 478–485. 

37.  Abebe W (2002) Herbal medication: Potential for adverse interactions with analgesic 

drugs. J. Clin. Pharm. Ther. 27, 391–401. 

38.  Yoon SJL & Home CH (2001) Herbal products and conventional medicines used by 

community-residing older women. J. Adv. Nurs. 33, 51–59. 

39.  Yoon SL, Horne CH & Adams C (2004) Herbal product use by African American older 

women. Clin. Nurs. Res. 13, 271–288. 

40.  Bailey RL, Gahche JJ, Miller PE, et al. (2013) Why US adults use dietary supplements. 

JAMA Intern. Med. 173, 355–361. 

41.  O’Dea JA (2003) Consumption of nutritional supplements among adolescents : usage and 

perceived benefits. Health Educ. Res. 18, 98–107. 

42.  Conner M, Kirk SFL, Cade JE, et al. (2001) Why do women use dietary supplements? The 

use of the theory of planned behaviour to explore beliefs about their use. Soc. Sci. Med. 

52, 621–633. 

43.  Wheaton AG, Blanck HM, Gizlice Z, et al. (2005) Medicinal Herb Use in a Population-

Based Survey of Adults : Prevalence and Frequency of Use , Reasons for Use , and Use 

aAmong tTheir Children. Ann Epidemiol 15, 678–685. 

44.  Anderson RM (2018) Revisiting the Behavioral Model and Access to Medical Care : Does 

it Matter? 36, 1–10. 

45.  Rosenstock IM (1974) Historical origins of the health belief model. Health Education 

Monographs. Health Educ. Monogr. 2, 328–335. 

46.  Rosenstock IM, Strecher VJ & Becker MH (1988) Social Learning Theory and the Health 

Belief Model. Heal. Educ. Behav. 15, 175–183.  

47.  Mahady GB, Parrot J, Lee C, et al. (2003) Botanical dietary supplement use in peri- and 

postmenopausal women. Menopause 10, 65–72. 

48.  Stussman BJ, Black LI, Barnes PM, et al. (2015) Wellness-related use of common 

complementary health approaches among adults: United States, 2012. Natl. Health Stat. 

Report. 2015. 

49.  Dundas ML & Keller JR (2003) Herbal , Vitamin , and Mineral of University Students. 

Top Clin. Nutr. 18, 49–53. 

50.  Powell CB, Dibble SL, Dall’Era JE, et al. (2002) Use of herbs in women diagnosed with 



50 
 

 

ovarian cancer. Int. J. Gynecol. Cancer 12, 214–217. 

51.  Kelly JP, Kaufman DW, Kelley K, et al. (2005) Recent trends in use of herbal and other 

natural products. Arch. Intern. Med. 165, 281–286. 

52.  Harnack LJ, Rydell SA & Stang J (2001) Prevalence of use of herbal products by adults in 

the Minneapolis/St Paul, Minn, metropolitan area. Mayo Clin. Proc. 76, 688–694. 

53.  Herbold NH, Visconti BK, Frates S, et al. (2004) Traditional and nontraditional 

supplement use by collegiate female varsity athletes. Int. J. Sport Nutr. Exerc. Metab. 14, 

586–593. 

54.  Tsang SN, Pycz LA & Herbold NH (2007) Dietary supplement use among physically 

active multiethnic adults. Top. Clin. Nutr. 22, 246–257. 

55.  Zick SM, Blume A & Aaronson KD (2005) The prevalence and pattern of complementary 

and alternative supplement use in individuals with chronic heart failure. J. Card. Fail. 11, 

586–589. 

56.  Newberry H, Beerman K, Duncan S, et al. (2001) Use of nonvitamin, nonmineral dietary 

supplements among college students. J. Am. Coll. Health Assoc. 50, 123–129. 

57.  Adusumilli PS, Ben-Porat L, Pereira M, et al. (2004) The prevalence and predictors of 

herbal medicine use in surgical patients. J. Am. Coll. Surg. 198, 583–590. 

58.  Stys T, Stys A, Kelly P, et al. (2004) Trends in Use of Herbal and Nutritional Supplements 

in Cardiovascular Patients. Clin. Cardiol. 27, 87–90. 

59.  Eisenberg DM, Davis RB, Ettner SL, et al. (1998) Trends in alternative medicine use in 

the United States, 1990-1997: Results of a follow-up national survey. J. Am. Med. Assoc. 

280, 1569–1575. 

60.  Poss JE, Jezewski MA & Stuart AG (2003) Home remedies for Type 2 diabetes used by 

Mexican Americans in El Paso, Texas. Clin. Nurs. Res. 12, 304–323. 

61.  Zeilmann CA, Dole EJ, Skipper BJ, et al. (2003) Use of herbal medicine by elderly 

Hispanic and non-Hispanic white patients. Pharmacotherapy 23, 526–532. 

62.  Tindle HA, Davis RB, Phillips RS, et al. (2005) Trends in use of complementary and 

alternative medicine by US adults: 1997-2002. Altern. Ther. Health Med. 11, 42. 

63.  Loera JA, Black SA, Markides KS, et al. (2001) The Use of Herbal Medicine by Older 

Mexican Americans. J. Gerontology Med. Sci. 56A, M714–M718. 

64.  Egede L, Ye X, Zheng D, et al. (2002) The prevalence and pattern of complementary and 



51 
 

 

alternative medicine use in individuals with diabetes. Diabetes Care 25, 324–329. 

Alexandria: . 

65.  Garrow D & Egede LE (2006) National patterns and correlates of complementary and 

alternative medicine use in adults with diabetes. J. Altern. Complement. Med. 12, 895. 

66.  Peregoy JA, Clarke TC, Jones LI, et al. (2015) Regional Variation in Use of 

Complementary Health Approaches by U.S. Adults. NCHS Data Brief April, 1–8. 

67.  Ortiz BI, Shields KM, Clauson KA, et al. (2007) Complementary and Alternative 

Medicine Complementary and Alternative Medicine Use Among Hispanics in the United 

States. Complement. Altern. Med. 41. 

68.  Fortier MA, Gillis S, Gomez SH, et al. (2014) Attitudes toward and use of complementary 

and alternative medicine among Hispanic and white mothers. Altern. Ther. Health Med. 

20, 13–19. 

69.  Hsiao A-F, Wong MD, Goldstein MS, et al. (2006) Variation in Complementary and 

Alternative Medicine ( CAM ). J. Altern. Complement. Med. 12, 281–290. 

70.  Graham RE, Ahn AC, Davis RB, et al. (2005) Use of Complementary and Alternative 

Medical Therapies among Racial and Ethnic Minority Adults : Results from the 2002 

National Health Interview Survey. J. Natl. Med. Assoc. 97, 535–545. 

71.  Fisher C, Sibbritt D, Hickman L, et al. (2016) A critical review of complementary and 

alternative medicine use by women with cyclic perimenstrual pain and discomfort: a focus 

upon prevalence, patterns, and applications of use and users’ motivations, information 

seeking and self-perceived efficacy. Acta Obstet. Gynecol. Scand. 95, 861–871. 

72.  Davis MA, West AN, Weeks WB, et al. (2011) Health behaviors and utilization among 

users of complementary and alternative medicine for treatment versus health promotion. 

Health Serv. Res. 46, 1402–1416. 

73.  Johnson PJ, Ward A & Knutson L (2012) Personal Use of Complementary and Alternative 

Medicine ( CAM ) by U. S. Health Care Workers. Health Serv. Res. 47, 211–227. 

74.  Nguyen LT, Davis RB, Kaptchuk TJ, et al. (2010) Use of Complementary and Alternative 

Medicine and Self-Rated Health Status : Results from a National Survey. J. Gen. Intern. 

Med. 26, 399–404. 

75.  McMahan S & Lutz R (2004) Alternative therapy use among the young-old (ages 65 to 

74): An evaluation of the MIDUS database. J Appl Gerontol. 23, 91–103. 



52 
 

 

76.  Bishop FL & Lewith GT (2010) Who uses CAM a narrative review of demographic 

characteristics and health factors associated with CAM use. Evidence-based Complement. 

Altern. Med. 7, 11–28. 

77.  Upchurch DM & Chyu L (2005) Use of complementary and alternative medicine among 

American women. Women’s Heal. Issues 15, 5–13. 

78.  Miller KL, Liebowitz RS & Newby LK (2004) Complementary and alternative medicine 

in cardiovascular disease: A review of biologically based approaches. Am. Heart J. 147, 

401–411. 

79.  Clarke TC, Black L, Stussman BJ, et al. (2015) Trends in the Use of Complementary 

Health Approaches among Adults: United States, 2002-2012. Natl. Health Stat. Report., 

vol. 79. 

80.  Barnes PM, Powell-Griner E, McFann K, et al. (2004) Complementary and alternative 

medicine use among adults: United States, 2002. Natl. Health Stat. Report. 

81.  Misra R, Balagopal P, Klatt M, et al. (2010) Complementary and alternative medicine use 

among Asian Indians in the United States: A national study. J. Altern. Complement. Med. 

16, 843–852. 

82.  Barnes PM, Bloom B & Nahin RL (2008) Complementary and Alternative Medicine Use 

Among Adults and Children: United States, 2007. Natl. Health Stat. Report. 

83.  (2017) Introduction. Natl. Cent. Complement. Integr. Heal. 

https://nccih.nih.gov/about/plans/2011/introduction.htm (accessed December 2019). 

84.  Astin JA (1998) Why patients use alternative medicine: Results of a national study. J. Am. 

Med. Assoc. 279, 1548–1553. 

85.  Druss BG & Rosenheck RA (1999) Association between use of unconventional therapies 

and conventional medical services. J. Am. Med. Assoc. 282, 651–656. 

86.  Miller MF, Bellizzi KM, Sufian M, et al. (2008) Dietary Supplement Use in Individuals 

Living with Cancer and Other Chronic Conditions: A Population-Based Study. J. Am. 

Diet. Assoc. 108, 483–494. 

87.  Rhee TG, Ng JY & Dusek JA (2017) Utilization and perceived benefits of homeopathy 

and herbal therapies in U.S. adults: Implications of patient-centered care. Complement. 

Ther. Clin. Pract. 29, 9–15. Elsevier Ltd. 

88.  Li C, Hansen RA, Chou C, et al. (2018) Trends in botanical dietary supplement use among 



53 
 

 

US adults by cancer status: The National Health and Nutrition Examination Survey, 1999 

to 2014. Cancer 124, 1207–1215. 

89.  Congress (1994) Dietary Supplement Health and Education Act of 1994. Washington, 

D.C.: The Office of Dietary Supplements. 

90.  Milan FB, Arnsten JH, Klein RS, et al. (2008) Use of complementary and alternative 

medicine in inner-city persons with or at risk for HIV infection. AIDS Patient Care STDS 

22, 811–816. 

91.  Leung VWY, Shalansky SJ, Lo MK, et al. (2009) Prevalence of use and the risk of 

adverse effects associated with complementary and alternative medicine in a cohort of 

patients receiving warfarin. Ann. Pharmacother. 43, 875–881. 

92.  McCaffrey AM, Pugh GF & O’Connor BB (2007) Understanding patient preference for 

integrative medical care: Results from patient focus groups. J. Gen. Intern. Med. 22, 

1500–1505. 

93.  Brienza RS, Stein MD & Fagan MJ (2002) Delay in Obtaining Conventional Healthcare 

by Female Internal Medicine Patients Who Use Herbal Therapies. J. Womens. Health 

Gend. Based. Med. 11, 79–87. 

94.  Marinac JS, Buchinger CL, Godfrey LA, et al. (2007) Herbal Products and Dietary 

Supplements: A Survey of Use, Attitudes, and Knowledge Among Older Adults. J. Am. 

Osteopath. Assoc. 107, 13–22. 

95.  (2015) Office of Dietary Supplements - Multivitamin/mineral Supplements. NIH Off. Diet. 

Suppl. https://ods.od.nih.gov/factsheets/MVMS-HealthProfessional/ (accessed April 

2019). 

96.  (2017) Frequently Asked Questions: Name Change. https://nccam.nih.gov/news/name-

change-faq (accessed March 2020). 

97.  Wu CH, Wang C-C, Tsai M-T, et al. (2014) Trend and pattern of herb and supplement use 

in the United States: Results from the 2002, 2007, and 2012 US National Health Interview 

Surveys. Evidence-Based Complement. Altern. Med. 216, 189–190. 

98.  Ervin B, Wright JD, Kennedy-Stephenson J, et al. (1999) Use of Dietary Supplements in 

the United States, 1988-94. Natl. Cent. Heal. Stat. Vital Heal. Stat 11, i–iii, 1–14. 

99.  Gardiner P, Graham RE, Legedza ATR, et al. (2006) Factors associated with dietary 

supplement use among prescription medication users. Arch. Intern. Med. 166, 1968–1974. 



54 
 

 

100.  Bender MM, Levy AS, Schucker RE, et al. (1992) Trends in prevalence and magnitude of 

vitamin and mineral supplement usage and correlation with health status. J. Am. Diet 92, 

1096–1101. 

101.  Gahche J, Bailey R, Burt V, et al. (2011) Dietary supplement use among U.S. adults has 

increased since NHANES III (1988-1994). NCHS Data Brief. 

102.  Fennell D (2004) Determinants of supplement usage. Prev. Med. 39, 932–939. 

103.  Rashrash M, Schommer JC & Brown LM (2017) Prevalence and Predictors of Herbal 

Medicine Use Among Adults in the United States. J. Patient Exp. 4, 108–113. 

104.  Gardiner P, Whelan J, White LF, et al. (2013) A systematic review of the prevalence of 

herb usage among racial/ethnic minorities in the united states. J. Immigr. Minor. Heal. 15, 

817–828. 

105.  Lohse B, Stotts JL & Priebe JR (2006) Survey of herbal use by Kansas and Wisconsin 

WIC participants reveals moderate, appropriate use and identifies herbal education needs. 

J. Am. Diet. Assoc. 106, 227–237. 

106.  Su D, Li L & Pagán JA (2008) Acculturation and the use of complementary and 

alternative medicine. Soc. Sci. Med. 66, 439–453. 

107.  Elewonibi BR & BeLue R (2016) Prevalence of Complementary and Alternative 

Medicine in Immigrants. J. Immigr. Minor. Heal. 18, 600–607. Springer US. 

108.  Faurot KR, Filipelli AC, Poole C, et al. (2015) Patterns of Variation in Botanical 

Supplement Use among Hispanics and Latinos in the United States. Epidemiology 5, 1–9. 

109.  Zapata J & Shippee-Rice R (1999) The Use of Folk Healing and Healers by Six Latinos 

Living in New England: A Preliminary Study. J. Transcult. Nurs. 10, 136–142. 

110.  Johnson L, Strich H, Taylor A, et al. (2006) Use of herbal remedies by diabetic Hispanic 

women in the Southwestern United States. Phyther. Res. 20, 250–255. 

111.  Gomez-Beloz A & Chavez N (2001) The Botanica as a Culturally Appropriate Health 

Care Option for Latinos. J. Altern. Complement. Med. 7, 537–546. 

112.  Balick MJ, Kronenberg F, Ososki AL, et al. (2013) Medicinal Plants Used by Latino 

Healers for Women’s Health Conditions in New York City MEDICINAL PLANTS 

USED BY LATINO HEALERS FOR WOMEN ’ S HEALTH CONDITIONS IN NEW 

YORK CITY1. 54, 344–357. 

113.  Rivera JO, Gonzalez-Stuart A, Ortiz M, et al. (2005) Herbal-product use in non-HIV and 



55 
 

 

HIV-positive Hispanic patients. J. Natl. Med. Assoc. 97, 1686–1691. 

114.  McIntosh CDD & Ogunbanjo GA (2008) Why do patients choose to consult homeopaths? 

An exploratory study. South African Fam. Pract. 50. 

115.  Yu SM, Ghandour RM & Huang ZJ (2004) Herbal Supplement Use among US women. J. 

Am. Med. Women's. Assoc. 59, 17–24. 

116.  Farina EK, Austin KG & Lieberman HR (2014) Concomitant Dietary Supplement and 

Prescription Medication Use Is Prevalent among US Adults with Doctor-Informed 

Medical Conditions. J. Acad. Nutr. Diet. 114, 1784-1790.e2. Elsevier Inc. 

117.  Nahin RL, Dahlhamer JM & Stussman BJ (2010) Health need and the use of alternative 

medicine among adults who do not use conventional medicine. BMC Health Serv. Res. 10. 

118.  Saydah SH & Eberhardt MS (2006) Use of Complementary and Alternative Medicine 

Among Adults with Chronic Diseases: United States 2002. J. Altern. Complement. Med. 

12, 805–812. 

119.  Winslow L & Kroll D (1998) Herbs as Medicines. Arch. Intern. Med. 158, 2192–2199. 

120.  Nahin RL, Byrd-Clark D, Stussman BJ, et al. (2012) Disease severity is associated with 

the use of complementary medicine to treat or manage type-2 diabetes: Data from the 

2002 and 2007 National Health Interview Survey. BMC Complement. Altern. Med. 12, 1–

17. 

121.  Wang C, Kennedy J & Wu C (2015) Alternative Therapies as a Substitute for Costly 

Prescription Medications : Results from the 2011 National Health Interview Survey. Clin. 

Ther. 37, 1022–1030. Elsevier. 

122.  Gahche JJ, Bailey RL, Potischman N, et al. (2017) Dietary Supplement Use Was Very 

High among Older Adults in the United States in 2011–2014. J. Nutr. 147, 1968–1976. 

123.  Wu CH, Wang CC & Kennedy J (2013) The prevalence of herb and dietary supplement 

use among children and adolescents in the United States: Results from the 2007 National 

Health Interview Survey. Complement. Ther. Med. 21, 358–363. Elsevier Ltd. 

124.  Montenegro RA & Stephens C (2006) Indigenous health in Latin America and the 

Caribbean. Lancet 367, 1859–1869. 

125.  Zizka A, Thiombiano A, Dressler S, et al. (2015) Traditional plant use in Burkina Faso 

(West Africa): A national-scale analysis with focus on traditional medicine. J. Ethnobiol. 

Ethnomed. 11, 1–10. 



56 
 

 

126.  Eisenbrand G & Tang W (Weici) (1992) Chinese drugs of plant origin : chemistry, 

pharmacology, and use in traditional and modern medicine. [Eisenbrand G, editor]. 

Berlin: Publisher. 

127.  Lulekal E, Kelbessa E, Bekele T, et al. (2008) An ethnobotanical study of medicinal plants 

in Mana Angetu District, southeastern Ethiopia. J. Ethnobiol. Ethnomed. 4, 1–10. 

128.  Cruz García GS (2006) The Mother-Child nexus. Knowledge and valuation of wild food 

plants in Wayanad, Western Ghats, India. J. Ethnobiol. Ethnomed. 2, 1–6. 

129.  Zarger R & Stepp J (2004) Persistence of Botanical Knowledge among Tzeltal Maya 

Children. Curr. Anthropol. 45, 413–418. 

130.  Setalaphruk C & Price LL (2007) Children’s traditional ecological knowledge of wild 

food resources: A case study in a rural village in Northeast Thailand. J. Ethnobiol. 

Ethnomed. 3, 1–11. 

131.  Farnsworth NR (1994) Ethnopharmacology and drug development. Ciba Found. Symp. 

185, 42. 

132.  Mikhail N, Wali S & Ziment I (2004) Use of Alternative Medicine Among Hispanics. J. 

Altern. Complement. Med. 10, 851–859. 

133.  Ssegawa P & Kasenene JM (2007) Medicinal plant diversity and uses in the Sango bay 

area, Southern Uganda. J. Ethnopharmacol. 113, 521–540. 

134.  Nisar MF, Jaleel F, Waseem M, et al. (2014) Ethno-medicinal Uses of Plants from District 

Bahawalpur, Pakistan. Curr. Res. J. Biol. Sci. 6, 183–190. 

135.  Cavender A (2006) Folk medical uses of plant foods in southern Appalachia, United 

States. J. Ethnopharmacol. 108, 74–84. 

136.  Dietz BM, Hajirahimkhan A, Dunlap TL, et al. (2016) Botanicals and their bioactive 

phytochemicals for women’s health. Pharmacol. Rev. 68, 1026–1073. 

137.  Ekor M (2014) The growing use of herbal medicines: Issues relating to adverse reactions 

and challenges in monitoring safety. Front. Pharmacol. 4, 1–10. 

138.  Nichter M & Thompson JJ (2006) For my wellness, not just my illness: North Americans’ 

use of dietary supplements. Cult. Med. Psychiatry 30, 175–222. 

139.  Ronis MJJ, Pedersen KB & Watt J (2018) Adverse Effects of Nutraceuticals and Dietary 

Supplements. Annu. Rev. Pharmacol. Toxicol. 58, 583–601. 

140.  Sparreboom A, Cox MC, Acharya MR, et al. (2004) Herbal remedies in the United States: 



57 
 

 

Potential adverse interactions with anticancer agents. J. Clin. Oncol. 22, 2489–2503. 

141.  Harris RZ, Jang GR & Tsunoda S (2003) Dietary effects on drug metabolism and 

transport. Clin. Pharmacokinet. 42, 1071. 

142.  Izzo A & Ernst E (2009) Interactions Between Herbal Medicines and Prescribed Drugs: 

An Updated Systematic Review. Drugs 69, 1777–1798. 

143.  Levy I, Attias S, Ben-Arye E, et al. (2017) Adverse events associated with interactions 

with dietary and herbal supplements among inpatients. Br. J. Clin. Pharmacol. 83, 836–

845. 

144.  Geller AI, Shehab N, Weidle NJ, et al. (2015) Emergency Department Visits for Adverse 

Events Related to Dietary Supplements. N. Engl. J. Med. 373, 1531–1540. 

145.  Palmer ME, Haller C, McKinney PE, et al. (2003) Adverse events associated with dietary 

supplements: An observational study. Lancet 361, 101–106. 

146.  Gardiner P, Sadikova E, Filippelli AC, et al. (2015) Medical reconciliation of dietary 

supplements: Don’t ask, don’t tell. Patient Educ. Couns. 98, 512–517. Elsevier Ireland 

Ltd. 

147.  Jou J & Johnson PJ (2016) Nondisclosure of complementary and alternative medicine use 

to primary care physicians: Findings from the 2012 national health interview survey. 

JAMA Intern. Med. 176, 545–546. 

148.  Tarn DM, Karlamangla A, Coulter ID, et al. (2015) A cross-sectional study of provider 

and patient characteristics associated with outpatient disclosures of dietary supplement 

use. Patient Educ. Couns. 98, 830–836. Elsevier Ireland Ltd. 

149.  Tarn DM, Paterniti DA, Good JS, et al. (2013) Physician-patient communication about 

dietary supplements. Patient Educ. Couns. 91, 287–294. Elsevier Ireland Ltd. 

150.  Kennedy J, Wang CC & Wu CH (2008) Patient disclosure about herb and supplement use 

among adults in the US. Evidence-based Complement. Altern. Med. 5, 451–456. 

151.  Cockayne NL, Duguid M & Shenfield GM (2005) Health professionals rarely record 

history of complementary and alternative medicines. Br. J. Clin. Pharmacol. 59, 254–258. 

152.  Ben-Arye E, Attias S, Levy I, et al. (2017) Mind the gap: Disclosure of dietary 

supplement use to hospital and family physicians. Patient Educ. Couns. 100, 98–103. 

Elsevier Ireland Ltd. 

153.  Wu CH, Wang CC & Kennedy J (2011) Changes in herb and dietary supplement use in 



58 
 

 

the US adult population: A comparison of the 2002 and 2007 national health interview 

surveys. Clin. Ther. 33, 1749–1758. 

154.  Levy I, Attias S, Ben-Arye E, et al. (2017) Use and safety of dietary and herbal 

supplements among hospitalized patients: What have we learned and what can be 

learned?—A narrative review. Eur. J. Integr. Med. 16, 39–45. 

155.  Cohen RJ, Ek K & Pan CX (2002) Complementary and Alternative Medicine (CAM) Use 

by Older Adults. Journals Gerontol. Ser. A Biol. Sci. Med. Sci. 57, M223–M227. 

156.  Raghupathi W & Raghupathi V (2018) An empirical study of chronic diseases in the 

united states: A visual analytics approach. Int. J. Environ. Res. Public Health 15, 10–12. 

157.  Shaw KM, Theis KA, Self-Brown S, et al. (2016) Chronic Disease Disparities by County 

Economic Status and Metropolitan Classification, Behavioral Risk Factor Surveillance 

System, 2013. Prev. Chronic Dis. 13, E119. 

158.  Quiñones AR, Botoseneanu A, Markwardt S, et al. (2019) Racial/ethnic differences in 

multimorbidity development and chronic disease accumulation for middle-aged adults. 

PLoS One 14, e0218462. Public Library of Science. 

159.  Howell L, Kochhar K, Saywell RM, et al. (2006) Use of herbal remedies by Hispanic 

patients: Do they inform their physician? J. Am. Board Fam. Med. 19, 566–578. 

160.  Gardiner P, Buettner C, Davis RB, et al. (2008) Factors and common conditions 

associated with adolescent dietary supplement use: An analysis of the National Health and 

Nutrition Examination Survey (NHANES). BMC Complement. Altern. Med. 8, 1–8. 

161.  Samuels N, Zisk-Rony RY, Zevin S, et al. (2012) Use of non-vitamin, non-mineral 

(NVNM) supplements by hospitalized internal medicine patients and doctor-patient 

communication. Patient Educ. Couns. 89, 392–398. Elsevier Ireland Ltd. 

162.  Pereira J, Arkinson J & Li K (2008) Use of nonvitamin dietary supplements with 

prescription medications: Examining the patterns. Can. Fam. Physician 54, 1142–1144. 

163.  Canaway R & Manderson L (2013) Quality of life, perceptions of health and illness, and 

complementary therapy use among people with type 2 diabetes and cardiovascular 

disease. J. Altern. Complement. Med. 19, 882–890. 

164.  Shahvisi A (2019) Medicine is Patriarchal, But Alternative Medicine is Not the Answer. J. 

Bioeth. Inq. 16, 99–112. Journal of Bioethical Inquiry. 

165.  Barreau A, Ibarra JT, Rojas A, et al. (2016) How Can We Teach Our Children if We 



59 
 

 

Cannot Access the Forest? Generational Change in Mapuche Knowledge of Wild Edible 

Plants in Andean Temperate Ecosystems of Chile. J. Ethnobiol. 36, 412–432. 

166.  Medeiros PM De, Soldati GT, Alencar NL, et al. (2012) The use of medicinal plants by 

migrant people: Adaptation, maintenance, and replacement. Evidence-Based Complement. 

Altern. Med. 2012. 

167.  Dodge T & Kaufman A (2007) What Makes Consumers Think Dietary Supplements Are 

Safe and Effective? The Role of Disclaimers and FDA Approval. Heal. Psychol. 26, 513–

517. 

168.  Miller CK & Russell T (2004) Knowledge of dietary supplement label information among 

female supplement users. Patient Educ. Couns. 52, 291–296. 

169.  Giveon SM, Liberman N, Klang S, et al. (2004) Are people who use ‘natural drugs’ aware 

of their potentially harmful side effects and reporting to family physician? Patient Educ. 

Couns. 53, 5–11. 

170.  Klepser TB, Doucette WR, Horton MR, et al. (2000) Assessment of patients’ perceptions 

and beliefs regarding herbal therapies. Pharmacotherapy 20, 83–87. 

171.  Adler SR & Fosket JR (1999) Disclosing complementary and alternative medicine use in 

the medical encounter: A qualitative study in women with breast cancer. J. Fam. Pract. 

48, 453–458. 

172.  Chung VCH, Ma PHX, Tang TSK, et al. (2011) Do patients tell their clinicians they are 

using both prescribed and over the counter allopathic and traditional medicines? Eur. J. 

Integr. Med. 3, e289–e298. 

173.  Knudsen VK, Rasmussen LB, Haraldsdóttir J, et al. (2002) Use of dietary supplements in 

Denmark is associated with health and former smoking. Public Health Nutr. 5, 463–468. 

174.  Giordano J, Boatwright D, Stapleton S, et al. (2002) Blending the boundaries: Steps 

toward an integration of complementary and alternative medicine into mainstream 

practice. J. Altern. Complement. Med. 8, 897–906. 

175.  Armstrong K, Rose A, Peters N, et al. (2006) Distrust of the health care system and self-

reported health in the United States. J. Gen. Intern. Med. 21, 292–297. 

176.  Nahin RL, Pecha ÃM, Welmerink DB, et al. (2009) Concomitant Use of Prescription 

Drugs and Dietary Supplements in Ambulatory Elderly People. J. Am. Geriatr. Soc. 57, 

1197–1205. 



60 
 

 

177.  Chagan L, Bernstein D, Cheng JWM, et al. (2005) Use of biological-based therapy in 

patients with cardiovascular diseases in a university hospital in New York City. BMC 

Complement. Altern. Med. 5, 1–10. 

178.  Gardiner P, Filippelli AC, Sadikova E, et al. (2015) Medication and dietary supplement 

interactions among a low-income, hospitalized patient population who take cardiac 

medications. Evidence-based Complement. Altern. Med. 2015. 

179.  Blalock SJ, Gregory PJ, Patel RA, et al. (2009) Factors associated with potential 

medication-herb/natural product interactions in a rural community. Altern. Ther. Health 

Med. 15, 26–34. 

180.  Fugh-Berman A (2000) Herb-drug Interactions. Lancet 355, 134–138. 

181.  Satia-abouta J, Kristal AR, Patterson RE, et al. (2003) Dietary Supplement Use and 

Medical Conditions: The VITAL Study. Am. J. Prev. Med. 24, 43–51. 

182.  Schaffer DM, Gordon NP, Jensen CD, et al. (2003) Nonvitamin, nonmineral supplement 

use over a 12-month period by adult members of a large health maintenance organization. 

J. Am. Diet. Assoc. 103, 1500–1505. 

183.  Kemper KJ, Gardiner P, Gobble J, et al. (2006) Expertise about herbs and dietary 

supplements among diverse health professionals. BMC Complement. Altern. Med. 6, 1–9. 

184.  Dickinson A, MacKay D & Wong A (2015) Consumer attitudes about the role of 

multivitamins and other dietary supplements: Report of a survey. Nutr. J. 14, 1–5. 

Nutrition Journal. 

185.  Ashar BH & Rowland-Seymour A (2008) Advising Patients Who Use Dietary 

Supplements. Am. J. Med. 121, 91–97. 

 


