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a b s t r a c t 

Introduction: The use of herbal medicine is common and is increasing globally but it is unknown whether this 
affects patients’ use of western medicine. The aim of this study was to investigate whether herbal medicine 
(HM) use may effect medication adherence in Turkish patients with chronic disease attending internal medicine 
outpatient clinics. 

Methods: Patients prescribed medication by a medical doctor for longer than one year for a chronic disease and 
with any symptoms were identified from the register of patients attending a general internal medicine outpa- 
tient clinic. Medication adherence was measured using the Morisky Medication Adherence Scale (MMAS) score. 
Patients were questioned about whether they had used any HMs. 

Results: Out of 912 patients examined, 516 patients (51.7% female patients, mean age 52.4) met the inclusion 
criteria. Use of the HMs was positively correlated with educational status and monthly income and negatively 
correlated with the MMAS score. Multivariate logistic regression analysis demonstrated that use of herbs and/or 
herbal products was significantly associated with the MMAS score (OR: 0.85, 95% CI 0.78-0.93, p < 0.001). 

Conclusion: Low medication adherence was found to be independently associated with the use of HMs in this study 
population. Medication non-adherence is an important public health problem for all departments of medicine. 
Hospitalizations, drug resistance and disease relapse in patients with chronic diseases could be prevented if 
medication adherence is achieved 
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. Introduction 

According to the World Health Organization (WHO), herbal
edicine is defined as material of plant origin that provides therapeutic

r other benefits for human health [1] . Plant derived herbal medicines
HMs) consist of special parts of plants, such as leaves, flowers, stems,
ood, bark, roots, rhizomes, seeds; herbal materials (fresh juice, gum,
xed oils, resins, essential oils); herbal preparations (powdered herbal
aterials, extracts) and finished herbal products [2] . Worldwide pa-

ients and doctors use many different types of HMs for treating chronic
iseases (1).Medication adherence is a critical part of chronic disease
anagement. For example poor adherence results in problems with con-

rol of hypertension and diabetes mellitus and is closely related to dis-
ase progression, development of complications and poor outcomes [3] .
he most common issues impacting on poor medication adherence are
he side effects of medications, complications related to the therapies,
uration of treatment and patient characteristics such as age, education
evel and marital status. Patients’ personal beliefs on life expectancy,
ealth and medicine also affect medication adherence [4] . 
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Although the use of HMs is common in Turkey, no studies have inves-
igated the prevalence, demographic and socioeconomic data of users,
ypes of HMs used, medical conditions, use of other prescribed medica-
ions, reasons for HMs use, the main source of recommendation about
he use of HMs and purchasing and possible adverse effects related to
Ms in internal medicine outpatient clinics. The user population and
atterns of use are changing every year, and ongoing surveillance of
his health behaviour is a public health priority [5] . The purpose of this
tudy was to investigate the effect of medication adherence on use of
Ms in internal medicine outpatient clinics. 

. Methods 

.1. Study design 

This was designed as a cross-sectional observational study. Partici-
ants’ gender, age, weight, height, marital status, education level (pri-
ary, secondary and university), education year, monthly income of

he participant and family, chronic diseases, smoking habits and used
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Table 1 

Socio-demographic and clinical features of the study groups. 

Low adherence(MMAS-8 < 6)(n = 153) Medium adherence(MMAS-8 = 6-7)(n = 117) Adherent patient(MMAS-8 = 8)(n = 246) p 

Age (years) 54.4 ± 14.1 51.2 ± 13.8 51.9 ± 14.5 0.213 

Gender (F/M) 76/77 54/63 112/134 0.154 

BMI (kg/m 

2 ) 28.1 ± 5.2 28.3 ± 5.9 27.9 ± 4.1 0.578 

Smoking 42 (27.5) 230 (25.6) 76 (30.9) 0.159 

Marital status 

Married 104 (68) 92 (78.6) 176 (71.5) 0.168 

Widowed 8 (5.2) 5 (4.2) 11 (4.4) 

Separated/divorced 7 (4.5) 2 (1.7) 2 (0.8) 

Single/never married 34 (22.2) 18 (15.4) 57 (23.2) 

Employment status 55 (35.9) 35 (29.9) 105 (42.7) 0.055 

Monthly income ($) 

Own 205 ± 258 273 ± 301 320 ± 413 0.006 

Family 477 ± 464 525 ± 545 634 ± 736 0.04 

Education 

Primary 47 (31.5) 45 (38.8) 58 (24) 0.005 

Secondary 62 (41.6) 46 (39.7) 91 (37.6) 

University 40 (26.8) 25 (21.6) 93 (38.4) 

Education (years) 9.2 ± 4.1 9.5 ± 4.2 10.6 ± 4.2 0.005 

Comorbidities 

Hypertension 61 (39.9) 52 (44.4) 105 (42.6) 0.612 

Diabetes mellitus 53 (34.6) 42 (35.9) 81 (32.9) 0.545 

Hyperlipidemia 31 (20.3) 28 (23.9) 58 (23.6) 0.708 

CAD 16 (10.5) 13 (11.1) 27 (10.9) 0.889 

COPD/Asthma 8 (5.2) 6 (5.1) 6 (2.4) 0.272 

Dyspepsia 10 (6.5) 5 (4.3) 12 (4.8) 0.238 

Hypothyroidism 11 (7.2) 8 (6.8) 15 (6.1) 0.432 

Osteoporosis 5 (3.3) 4 (3.4) 6 (2.4) 0.831 

Osteoarthritis 1 (0.7) 2 (1.7) 3 (1.2) 0.720 

Herbal use 90 (58.8) 58 (49.6) 96 (39) 0.001 

BMI, Body mass index; CAD, coronary artery disease; COPD, chronic obstructive pulmonary disease; F, female; M, male; MMAS, Morisky Medication 
Adherence Scale. 
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rugs for all known diseases were noted by the internal medicine physi-
ians. Education level is determined as primary, secondary and uni-
ersity, while education year is determined according to the year of
ducation All the chronic diseases, smoking habits and drugs used to
reat current diagnosed known diseases were recorded by the internal
edicine physicians. Education level was determined as either primary,

econdary or university, while education year was determined accord-
ng to the numbers of years receiving education. All the chronic diseases
ssociated with the related internal medicine consultation was recorded
long with any comorbidities and prescribed medication using the data
rom the medical records. Patients were questioned about whether they
ad used any HMs, for how long and which HMs were used. All par-
icipants who met the inclusion criteria and gave their consent after
heir examination in the outpatient clinic were subsequently referred to
ne doctor who evaluated whether they were able to participate in the
tudy. The same doctor then applied the MMAS-8 surveys by hand. Then
ll data were uploaded to the computer. 

.2. Inclusion and exclusion criteria 

The study group consisted of patients 18 years and older who were
dmitted to the General Internal Medicine Outpatient Clinics of the
edical Faculty, Biruni University, with any symptom between July

018 and December 2018. The patients with chronic diseases who had
reviously used at least one conventional drug prescribed by a doctor
onsultant for more than one year were selected from among the pa-
ients who applied to the general internal medicine outpatient clinic
ith any symptom. These patients were grouped according to their HM
se in addition to the treatments they received for their chronic health
roblem. 

Patients with dementia, a history of drug usage (antipsychotic, anti-
ementia medication) or psychiatric problems (Parkinson’s disease,
2 
elirium and bipolar disorder) that might influence cognition functions
ere excluded from the study. 

A total of 912 patients who were examined in the internal medicine
utpatient clinic by the same three internal medicine physicians were
valuated, and 516 were included according to the study’s inclusion and
xclusion criteria based on the decision of the one doctor. 

.3. Types of herbal medicines 

In this study, herbal medicines were defined as crude herb materials
uch as flowers, leaves, fruits or other parts of plants; herbal materials
ade into fresh juices, teas and oils; herbal preparations used to produce

atty oils and extracts; and herbal products which were compounds of
ne or more herbs. The herbal treatments used by all participants were
uestioned, especially the most common ones shown in Table 4 . 

.4. The measurement of Morisky medication adherence scales (MMAS)-8 

The Morisky Medication Adherence Scale is used to measure a pa-
ient’s adherence to medication. A Turkish validation study of MMAS-8
as carried out by Oguzulgen et al. in patients with asthma and chronic
bstructive pulmonary disease [6] . In this study, MMAS-8, which was
reviously translated into Turkish for accurately understanding ques-
ions and validated, was applied to all patients. The MMAS-8 includes
ight items based on a patient’s own declaration. The scale helps to bet-
er clarify the reasons that may lead to discordance of treatment [7] .
nswer categories are yes or no for each item with a dichotomous re-
ponse and a 5-point Likert response for the last 8th item. Each ‘‘no ”
esponse is rated as “1 ”, and each ‘‘yes ” is rated as “0 ” except for item
. In item 5, each “yes ” response is rated as “1 ”, and each “no ” is rated
s “0 ”. For item 8, if a patient chooses response “0 ”, the score is “1 ”,
nd if they choose response “4 ”, the score is ‘‘0 ”. Responses ‘‘1, 2, 3 ” are
espectively rated as ‘‘0.25, 0.75, and 0.75 ”. Patients were classified as
ow adherence ( < 6 points), moderate adherence (6 to < 8 points) and
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Table 2 

Most commonly used medications in the study. 

Medication Number(n = 516) 

Aspirin/Clopidogrel 51 

Beta blocker 26 

ACE Inhibitor/ARB 132 

Diuretic 43 

Calcium channel blocker 12 

Oral antidiabetic 171 

Insulin 38 

Statin 82 

Inhaler 20 

Iron 9 

Vitamin (B 12 , folic acid, others) 63 

Vitamin D/Calcium 53 

PPI/H 2 RA 88 

NSAID 21 

Bisphosphonates 15 

ACE, angiotensin converting enzyme; ARB, an- 
giotensin receptor blockers; H 2 RA, H 2 receptor antag- 
onist; NSAID, non-steroid anti inflammatory drug; PPI, 
proton pump inhibitor. 
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dherent (8 points equal and high) groups according to the scores that
ere calculated from the sum of all answers. 

.5. Ethical consideration 

The protocol for sample collection was approved by the Biruni Uni-
ersity, Medical Faculty Ethics Committee, and was carried out accord-
ng to the requirements of the Second Declaration of Helsinki. All pa-
ients were fully informed about the study procedures before providing
ritten consent (Year: 2018, Number: 40-42). 

.6. Statistical analysis 

The normal distribution of the data was tested using the one-
ample Kolmogorov–Smirnov test. Continuous variables are presented
s mean ± SD. Categorical variables are presented as counts. A two-sided
tudent’s t-test was used to compare the mean values between two
roups, and the analysis of variance was used to compare the mean
alues among multiple groups. Categorical variables were compared
sing the Chi-square test or Fisher exact test for small samples. Pear-
on’s correlation was used for numerical data. Spearman’s correlation
as used for ordinal data. A multivariate logistic regression model was
erformed to determine the effect of herbal medicine use. The p < 0.05
alues were considered statistically significant. The statistical analyses
Table 3 

Socio-demographic and clinical features for

Herbal non-user (n =

Age (years) 54.4 ± 14.5 

Gender (F/M) 103/169 

BMI (kg/m 

2 ) 27.2 ± 4.6 

Marital status 

Married 198 (72.8) 

Widowed 11 (4.1) 

Separated/divorced 7 (2.5) 

Single/never married 104 (68) 

Employment status 101 (37.1) 

Monthly income ($) 

Own 289 ± 304 

Family 537 ± 629 

Education 

Primary 87 (32) 

Secondary 98 (36) 

University 80 (29.4) 

Education (years) 9.6 ± 4.3 

BMI, Body mass index; F, female; M, male. 

3 
ere performed using SPSS 20.0 software (SPSS, Chicago, IL, USA) for
indows. 

. Results 

The study group consisted of 516 patients (249 male, 46.6 ± 15.1;
67 female, 43.1 ± 13.8). The general characteristics of the study groups
re shown in Table 1 . Age, gender distribution, body mass index, smok-
ng, marital and employment status and comorbidities did not differ
mong the groups. Monthly personal and family income were signifi-
antly lower in the low adherence group (p = 0.006 and p = 0.04, respec-
ively). Educational level was significantly higher in the adherent pa-
ient group (p = 0.005). In our study 47.3% of the patients with chronic
isease who presented to the internal medicine outpatient clinic had
sed HMs. HM use was significantly higher in the low adherence group
low adherence group, 58.8 %; medium adherence group, 49.6 %; ad-
erent patient group, 39 %; p = 0.001). The used drugs are shown in
able 2 . Antihypertensive drugs were the most used drugs by the study
opulation. 

The general characteristics for HM use of the study groups is shown
n Table 3 . Age, body mass index, marital and employment status and
onthly income of own and family did not differ among groups. Fe-
ale gender was significantly higher in the herbal user group (p = 0.007).
he education year was significantly higher in the herbal user group
p = 0.024) 

Responses showed that 244 (47.3 %) of the participants had con-
umed herbs. Mint was the most commonly used herb followed by lin-
en and garlic ( Table 4 ) . 126 patients used herbs for general health, 130
sed herbs for weight loss, 102 for hypertension, 121 for cancer preven-
ion, 145 for hyperlipidemia, 94 for diabetes mellitus, 26 for anti-aging
nd 11 for osteoporosis. Herbal medicines were used by some patients
or more than one disease and cause. After a recommendation from a
riend or relative, 107 patients used herbs, 36 from local herb stores, 18
rom pharmacies, 17 from doctors and 16 from health staff. Responses
howed that 55 patients had heard of the herbs they used from tele-
ision, internet and newspaper. Others, 109 patients, purchased herbs
rom local herb stores, 69 from supermarkets, 19 via television, 28
hrough the internet and 24 from pharmacy. Another 138 patients had
sed herbs because they believe that herbs are natural and harmless to
heir health. Responses indicted that 55 patients thought that herbs im-
rove the useful effects of the other drugs and 43 thought that herbs
ere more effective than conventional drugs, so they used herbs. An-
ther 19 patients had side effects related to herb use. These side effects
ere headache, dyspepsia, nausea and vomiting, palpitation, weakness,

hortness of breath and a high glucose level. In our study, 47.3% of all
articipants who required prescribed drugs were using herbs at the same
 herbal use by study group. 

 272) Herbal user (n = 244) p 

53.9 ± 12.4 0.293 

139/105 0.007 

27.5 ± 5.3 0.574 

174 (71.3) 0.932 

13 (5.3) 

4 (1.6) 

176 (71.5) 

94 (38.5) 0.785 

259 ± 398 0.336 

634 ± 736 0.321 

63 (25.8) 0.099 

101 (41.4) 

78 (31.9) 

10.4 ± 4.1 0.024 
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Table 4 

Most commonly used herbals in the study. 

Herbal Herbal Number of users(n = 244) Main uses 

Mint 56 Dyspepsia, stomachache 

Linden 49 Cough, sore throat, cold 

Garlic 45 Hypertension 

Black seed 36 General health, cancer prevention 

Olive seeds/leaf 35 Hyperlipidemia 

Thyme 33 General health, dysmenorrhea 

Vinegar 31 Weight loss 

Lemon juice 31 Hypertension, hyperlipidemia 

Wallnut (soaked) 30 Hyperlipidemia 

Green tea 28 Weight loss, antioxidant 

Cinnamon 28 Weight loss, diabetes 

Rose hip 26 Anti-aging, cancer prevention 

Parsley stalk 26 Hyperlipidemia, hypertension 

Ginger 24 Cough, sore throat 

Flaxseed 24 Weight loss, constipation 

Turmeric 24 Diabetes, cancer prevention 

Panax Ginseng 22 Sexual enhancement, general health 

Artichoke 22 Hepatic diseases 

Dill 19 Dyspepsia, hyperlipidemia 

Onion juice 19 Diabetes, constipation 

Gingko Biloba 17 Enhancement of intellect and memory 

Common Sage 15 Hepatic diseases, constipation 

Fennel 13 Swelling, dyspepsia 

Dead nettle 12 Anemia, dysmenorrhea 

Carob 12 Diabetes, expectoration 

Chamomile tea 11 Osteoporosis, diabetes 

Cherry stem 9 Weight loss 

Chia seeds 8 Weight loss, constipation 

St. John’s Wort Tea 5 Skin care, insomnia 

Hawthorn 4 Hyperlipidemia 

Beet leaf 3 Demans, anemia 

Quinolone 2 Weight loss 

Unknown herbal mixtures 35 General health, cancer prevention 

Table 5 

Relationship between MMAS and herbal use in the study 
population. 

MMAS Herbal use 

r p r p 

Age -0.009 0.831 -0.037 0.399 

Own income 0.149 0.001 0.105 0.017 

Family income 0.121 0.006 0.030 0.498 

Education year 0.088 0.045 0.092 0.036 

MMAS -0.157 < 0.001 

MMAS, Morisky Medication Adherence Scale. 
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Table 6 

Independent predictors of herbal medicine use. 

Variables 
Univariable Multivariable 

OR (95% CI) p OR (95% CI) P 

Age 1.00 (0.98-1.01) 0.965 

Gender 1.3 (0.88-1.93) 0.181 

MMAS 0.86 (0.79-0.94) 0.001 0.85 (0.78-0.93) < 0.001 

Income of own 1.00 (1.00-1.00) 0.296 

Income of family 1.00 (1.00-1.00) 0.213 

Education (year) 1.06 (1.01-1.10) 0.020 1.04 (1.00-1.11) 0.10 

MMAS, Morisky Medication Adherence Scale. 
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ime. Of the participants, 14.9% knew that there may be side effects re-
ated to herbs, and 22.1% knew that there may be interactions between
erbs and chronic drugs. Among the patients, 229 (91.9 %) with chronic
isease and who were using drugs did not consult with their physician
efore any herb use. Only 8.1% of the participants had begun to use
erbs after consulting with their doctors 

Correlations are shown in Table 5 . The MMAS-8 score was sig-
ificantly positively correlated with own income (r = 0.149, p = 0.001),
ncome of family (r = 0.121, p = 0.006) and education year (r = 0.088,
 = 0.045). Herbal use was significantly positively correlated with own
ncome (r = 0.105, p = 0.017) and education year (r = 0.092, p = 0.036).
erb use was significantly negatively correlated with the MMAS-8 score

r = -0.157, p < 0.001). 
The results of multivariate logistic regression analysis for age, gen-

er, MMAS score, education year and income of own and family are pre-
ented for herb use of the study population in Table 6 . The education
ear (p = 0.02, 95% confidence interval = 1.06 [1.01-1.10]) and MMAS
core (p = 0.001, 95% confidence interval = 0.86 [0.79-0.94]) were re-
ated to herbal use in the study group. 
4 
. Discussion 

According to the results of this study, the use of HMs is common
n internal medicine outpatient clinics. The use of herbs and/or herbal
roducts was more common in chronic patients with low medication
dherence defined by the MMAS-8 scoring. The factors related to herb
nd/or herbal product use were female gender, education years and ad-
erence to treatment. The most important parameter affecting the use
f HMs among patients with chronic diseases was found to be adherence
o treatment. 

Herbal medicine has often been used as a traditional approach to
reatment of disease in Turkey by both patients and physicians as well
s throughout the world. A study from the United States reported that
8.3% of all adults and children had used complementary and alterna-
ive medicine within the last 12 months, with the most common one
eing herbal medicine [8] . It was reported in studies conducted on the
requency of herbal use that 70% of persons in Germany aged over 16
ears use herbs for mild diseases, and 75% of the general population use
atural health products or herbs in Canada [ 9 , 10 ]. According to the data
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rom the United States, 100 billion dollars was spent on herbs in 2008
15] . It has been reported in the studies conducted in Turkey that 68.2%
f cancer patients, 46.7% of asthmatic patients and 51.3% of hyperten-
ive patients use herbal medicines [11-13] . In our study also, 47.3% of
he patients with chronic disease who presented to the internal medicine
utpatient clinic had used herbs. 

Results from the surveys and clinical trials that investigate the factors
ffecting herb use in adults are quite different. Female gender, marital
tatus, educational status and income levels have been shown to be key
actors influencing herb usage [14-16] . In a study by Soner et al. persons
ho have received education after high school and have a high family

ncome more commonly use HMs compared to divorced/widowed per-
ons [14] . In a study from the United States, women and persons with a
igh-income level were reported to use herbs more commonly [15] . In a
tudy of cardiology patients from Turkey, gender, educational level and
onthly income were not associated with the frequency of herb usage

16] . In our study, educational level, monthly income and marital status
ere not correlated with herb use, while increased years in education
nd female gender were found to be positively associated with the use
f HMs. 

As well as using herbs to treat disease, many healthy people use
Ms to lose weight, maintain health, and improve virility with the per-
eption that plants are natural and reliable. In our study, patients used
erbs commonly for dyspepsia, hypertension, diabetes, cancer preven-
ion, hyperlipidemia, weight loss, sexual enhancement, constipation and
eneral health care. Similarly, in other Turkish studies, the most used
erbal products were mint, linden, and garlic [ 14 , 20 ]. In a study by
u et al. in the United States, the most frequently used herbal prod-

cts were echinacea, ginseng, and ginkgo biloba [21] . The difference
etween countries in herb use is thought to be related to regional and
ultural differences. 

Most herbs have unproven efficacy and safety profiles. Side effects
nd drug interaction of plants are a matter of concern for physicians.
owever, most patients did not know that there may be side effects and
edication interactions related to herb use. In the study by Soner et al.,

imilar to the data in our study, 1.3% of the patients consulted with their
hysicians before using HMs [14] . Patients do not consult physicians
bout using herbs and/or herbal products when using their medicines
ecause they think of it as a chemical-free herb. This wrong perception
f patients causes them ignore the fact that there may be side effects
nd medication interactions due to the use of HMs. Some HMs cause
dverse side effects and potential herb-drug interactions. Although mild
ide effects are common in the form of nausea, fatigue and headache,
ome serious side effects have been reported such as liver damage in
hich mitochondrial dysfunction and oxidative stress play a role, pan-

reatitis, as well as transient ischemic attack, arrhythmia, hypertension
nd excessive bleeding [16-19] . 

Medication adherence is an important evaluation in the treat-
ent management of chronic diseases that are commonly encoun-

ered in internal medicine outpatient clinics. Decreased medication
dherence is an important factor that increases morbidity, mortal-
ty and healthcare costs [22] . In the USA, 33% to 69% of presen-
ations to hospitals are caused by low adherence to drugs, and cost
pproximately 100 billion dollars each year [ 5 , 23 ]. Controversial re-
ults have been reported in previous studies conducted on the use
f herbs and medication adherence. Krousel-Wood et al. reported
hat herb use was common in patients who receive anti-hypertensive
rugs, but have low medication adherence, while Tilburt et al. could
ot find any correlation between herb use and medication adher-
nce [ 24 , 25 ]. In our study, herb usage was also more common in
he group with low medication adherence which we evaluated with
he MMAS-8 scores. Disbelief of patients to conventional medications,
rust in HMs and being unaware of potential dangers with herbs, even
elieving that they are harmless, may cause them to prefer herbs
ver conventional medications and decrease their medication adher-
nce. 
5 
The current study has some limitations. First, the results cannot be
eneralized to the population, because the study was conducted in a
ingle centre and included only patients with chronic disease who have
een using at least one drug for at least one year and were over 18
ears old. Second, this study was designed as a cross-sectional study
nd as in other surveys, recall from participants may be erroneous due to
heir forgetfulness. Third, patients may be disinclined to report socially
ndesirable behaviours, such as medication non-adherence. 

. Conclusions 

Use of herbs and/or herbal products to improve health is widespread
orldwide. However, many may cause adverse side effects, have impor-

ant potential drug interactions and could potentially lead to a serious
edical outcome. The use of herbal medicine is common in internal
edicine outpatient clinics and is associated with low medication ad-
erence. Also, medication non-adherence is an important public health
roblem in all departments of medicine. Hospitalization, drug resistance
nd disease relapse in patients with chronic diseases could be prevented
f medication adherence is achieved. Further studies with a larger series
nd patients from different cultures are needed to clarify the effect of
M usage on medication adherence of patients in internal medicine out-
atient clinics. 
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