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ABS TRACT Objective: Although there is sufficient data on the use of 
complementary and alternative medicine (CAM) in adults, the data on 
children is relatively limited. The present study was designed to inves-
tigate the frequency and factors associated with CAM usage in chil-
dren with chronic liver and gastrointestinal diseases. Material and 
Methods: The study included patients aged 0-18 years who were fol-
lowed up for chronic liver disease or gastrointestinal diseases. A ques-
tionnaire was administered to their parents, which probed information 
on the demographic characteristics and CAM use in children and the so-
cioeconomic status and educational level of parents. Results: The study 
involved a total of 135 patients (60% girls, mean age of 10.45±5.05 
years). Of these, 20 patients (14.8%) were found to be using CAM. The 
duration of CAM users' follow-up period  was significantly higher than 
non-CAM user (5.84±3.71 years vs. 4.06±3.25 years, p=0.030). The 
frequency of CAM usage was significantly higher in patients with 
celiac disease (22.9%, p=0.049) and liver transplant recipients (44.4%, 
p=0.009). The frequency of CAM usage was significantly higher in pa-
tients who were not prescribed or were currently not using any con-
ventional medicine compared to patients using conventional medicine 
(65% vs. 38.3%, odds ratio: 2.997). Conclusion: Although the fre-
quency of CAM usage was low in our patient group, we consider that 
parents and physicians should be in full cooperation about the use of 
CAM and the effectiveness, side effects, toxicity, and potential drug in-
teractions of CAM therapies. 
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ÖZET Amaç: Erişkinlerde tamamlayıcı ve alternatif tıp (TAT) kulla-
nımına ilişkin yeterli veri olmasına rağmen çocuklara ilişkin veriler kı-
sıtlıdır. Bu çalışma, kronik karaciğer ve gastrointestinal hastalıkları olan 
çocuklarda TAT kullanımıyla ilişkili faktörleri ve sıklığını araştırmak 
için tasarlanmıştır. Gereç ve Yöntemler: Çalışmaya kronik karaciğer 
hastalığı veya gastrointestinal hastalık nedeniyle takip edilen 0-18 yaş 
arası hastalar alındı. Ebeveynlere, çocukların demografik özellikleri ve 
TAT kullanımı, ebeveynlerin sosyoekonomik durumu ve eğitim düzeyi 
hakkında bilgi veren bir anket uygulandı. Bulgular: Çalışmaya toplam 
135 hasta dâhil edildi (%60 kız, ortalama yaş 10,45±5,05 yıl). Bunla-
rın 20’sinin (%14,8) TAT kullandığı tespit edildi. TAT kullanan hasta-
ların takip süresi kullanmayan hastalara göre anlamlı olarak yüksekti 
(5,84±3,71 yıl vs. 4,06±3,25 yıl, p=0,030). TAT kullanım sıklığı çöl-
yak hastalarında (%22,9, p=0,049) ve karaciğer nakli alıcılarında 
(%44,4, p=0,009) anlamlı olarak daha yüksekti. TAT kullanım sıklığı, 
konvansiyonel ilaç reçete edilmemiş olan veya hâlen herhangi bir kon-
vansiyonel ilaç kullanmayan hastalarda, kullanan hastalara göre daha 
yüksekti (%65'e karşı %38,3; göreceli olasılıklar oranı: 2,997). Sonuç: 
Hasta grubumuzda TAT kullanım sıklığı düşük olmasına rağmen, TAT 
kullanımı ve TAT tedavilerinin etkinliği, yan etkileri, toksisitesi ve po-
tansiyel ilaç etkileşimleri konusunda ebeveynler ve hekimlerin tam iş 
birliği içinde olması gerektiğini düşünüyoruz. 
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Rapid advancements in the diagnosis and treat-
ment of diseases have brought a remarkable increase 
in the use of complementary and alternative medi-
cine (CAM) beginning from the mid-twentieth cen-
tury. Although there is sufficient data on the use of 

CAM in adults, the available data on children is rel-
atively limited. Researchers investigating the fre-
quency of the use of CAM in children have mostly 
focused on children with chronic diseases or insuf-
ficiency.1,2 
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Parents naturally want to make the best choices 
for their children. Therefore, parents of children with 
chronic diseases feel restricted by various factors 
such as the chronic nature of the disease, lack of treat-
ment, and the complexities and ambiguities of the 
treatment being administered. In such cases, the par-
ents search for new treatment options on which they 
could have a better control and about which they 
could make active decisions more easily.2 At that 
point, CAM may seem a viable option for such par-
ents. Moreover, parents mostly prefer CAM to 
strengthen the immune system and to promote the 
healing chances, physical stabilization, and relaxation 
of the patients.3 McCann and Newell showed that 
children with chronic illnesses are three times more 
likely to use CAM than a healthy population.4 The 
2007 and 2012 National Health Interview Surveys 
also indicated that 12% of children in the general 
population used CAM and revealed that this rate was 
even higher in children and adolescents with chronic 
diseases.5 

The present study was designed to investigate 
the frequency of CAM usage in children with chronic 
liver disease or gastrointestinal diseases. It is impor-
tant to be aware of CAM usage in these patients be-
cause they have increased risk for the side effects and 
drug interactions of CAM. 

 MATERIAL AND METHODS 

STuDY pOpuLATION 
The study included patients aged 0-18 years who 
were followed up at Karadeniz Technical University 
Faculty of Medicine, Pediatric Gastroenterology 
Clinic, which is a tertiary and referral health center, 
for chronic liver disease or gastrointestinal diseases 
between October 1, 2019 and December 31, 2019. 

STuDY pROTOCOL 
A questionnaire consisting of 14 questions that was 
previously used in Turkish children was administered 
to their parents by a physician who had no previous 
interaction with the patients. The questionnaire 
probed the demographic characteristics and CAM use 
in children and the socioeconomic status and educa-
tional level of parents.6 Additionally, the types of 

CAM therapies (acupuncture, vitamins, fish oil, yoga, 
quail egg, honey, prayer, amulet, massage, and cup-
ping) used for children were also recorded (Table 1). 
The parents filled out the questionnaire themselves. 

Data about the disease characteristics of the pa-
tients were retrieved from the clinical records of the 
patients. 

Economic statuses of the parents were classified 
into three groups according to their monthly income: 
<2,000 TL (low), 2,000-5,000 TL (moderate), and 
>5,000 TL (high).7 

The study was approved by the local ethics com-
mittee (Karadeniz Technical University Ethics Com-
mittee, Approval No: 2019/176). Both patients and 
parents were briefed about the study and each parent 
provided a signed informed consent form. The study 
was conducted per the principles of the Helsinki Dec-
laration. 

STATISTICAL ANALYSIS 
Data were analyzed using SPSS version 21.0 (IBM 
Statistics, Armonk, NY). Quantitative variables were 
expressed as mean, standard deviation, and mini-
mum-maximum values. Categorical variables were 
expressed as frequencies (n) and percentages (%). 
Differences between groups (CAM user vs. non-
CAM user) were calculated using independent-sam-
ples t-test for normally distributed data and using 
Mann-Whitney U test for non-normally distributed 
data. The chi-square test or Fisher’s exact test was 
used where applicable. Logistic regression analysis 
was used for determining the risk factors for CAM 
therapies and the odds ratios were presented with the 
confidence interval. A p value of <0.05 was consid-
ered significant.  

 RESuLTS 
The study involved a total of 135 patients (60% girls, 
mean age of 10.45±5.05 years). The questionnaire 
was filled out by the mother of 112 (82%) patients 
and by the father of 23 (17%) patients.  Primary di-
agnosis of the patients was celiac disease in 48 
(35.5%), chronic hepatitis in 29 (21.5%) (including 
autoimmune hepatitis in 27 and chronic hepatitis B 
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virus (HBV) infections in 2), inflammatory bowel 
disease in 20 (14.8%) (Crohn’s disease in 14 and ul-
cerative colitis in 6), liver transplant recipients in 9 

(6.7%), cystic fibrosis in 8 (5.9%), metabolic liver 
disease in 7 (5.2%) (Gaucher disease in 5 and glyco-
gen storage disease in 2) and functional gastroin-

TABLE 1:  Questionnaire administered to the patients’ parents.



testinal problems in 14 (10.4%) (gastroesophageal re-
flux in 9 and functional constipation in 5) patients. 

Of these, 20 patients (14.8%, 95% CI: 19.2-20.8) 
were found to be using CAM. The duration of CAM 
users’ follow-up period was significantly higher than 
non-CAM user (5.84±3.71 years vs. 4.06±3.25 years, 
p=0.030). The three most commonly used CAM ther-
apies included herbal medicine [linden (Tilia cor-
data), sage tea (Salvia officinalis), chamomile tea 
(Matricaria chamomilla), rosehip (Rosa Canina), 
parsley (Petroselinum Crispum), tumeric (Curcuma 
longa)] ,  (n=9; 45%, 95% CI: 6.81-11.19), honey 
(n=7; 35%, 95% CI: 4.81-9.19), and prayer (n=3; 
15%, 95% CI: 0.81-5.19). Four patients used herbal 
medicine and honey together. Moreover, bioenergy 
was used by 2 (10%) patients and quail eggs, amulet, 
and cupping were used by 1 (5%) patient each (Fig-
ure 1). During the use of CAM, only one patient with 
celiac disease discontinued treatment and the symp-
toms (abdominal pain and vomiting) worsened. This 
patient initiated gluten-free diet again. 

CAM usage was recommended by relatives 
(n=10; 50.0%), friends (n=4; 20.0%), media (n=6; 
30%) and physicians (n=2; 10%). For 2 patients, 
CAM was recommended by relatives and media. 
Most common indications for CAM usage, as re-
vealed by the parents, included celiac disease or con-
current with gluten-free diet (n=9; 45%), chronic 
hepatitis with chronic HBV infection (n=1; 5%), re-
current infections associated with chronic diseases 
(n=4; 20%), treatment of allergic asthma in liver 

transplant recipients (n=1; 5%), urinary tract infec-
tion with cystic fibrosis (n=1; 5%), and symptomatic 
treatment of diarrhea (n=1; 5%), anemia (n=1; 5%), 
abdominal distention (n=1; 5%), and abdominal pain 
(n=1, 5%) associated with chronic diseases. 

Of the 20 patients using CAM, 9 (45%) patients 
were found to have no change in their disease course, 
7 (35%) patients were found to improve slightly, 3 
(15%) patients were found to recover completely, and 
1 (5%) patient was found to have worsened symp-
toms after CAM use. Of all participants, 79% of them 
claimed that CAM could have a side effect and 80.7% 
of them did not want to try this method again if they 
experienced any side effect. No significant difference 
was found between the users and non-users of CAM 
in terms of “knowledge about CAM side effects” and 
“trying again after an experience of any side effect” 
(p=0.053, p=0.187). 

Frequency of CAM usage was significantly 
higher in patients with celiac disease (22.9% vs. 
10.3%, p=0.049) and in liver transplant recipients 
(44.4% vs. 12.7%, p=0.018) compared to patients with 
other diseases. The frequency of CAM usage was sig-
nificantly higher in patients who were not prescribed or 
were not using any conventional medicine (including 
celiac disease in 11, glycogen storage disease in 1 and 
functional abdominal pain in 1) compared to other pa-
tients (65% vs. 38.3%, p=0.030). On binary logistic 
regression analysis, celiac disease (OR 2.577, p=0.05, 
95% CI: 0.983-6.756), liver transplantation (OR 5.5, 
p=0.018, 95% CI: 1.335-22.652), and non-medication 
(OR 2.997, p=0.030, 95% CI: 1.110-8.088) were found 
to be significant risk factors for CAM usage. No sig-
nificant difference was established between the users 
and non-users of CAM with regard to the mother and 
father’s educational level and monthly income 
(p=0.205, p=0.423, p=2.79, respectively) (Table 2). 

 DISCuSSION 
In this study, we evaluated the frequency and risk fac-
tors for CAM usage in patients admitted to pediatric 
gastroenterology and hepatology outpatient clinic. 
We found that (i) the frequency of CAM usage was 
14.8% (95% CI 19.2-20.8), (ii) CAM usage was more 
common in patients with celiac disease (22.9%) and 
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liver transplant recipients (44.4%), (iii) CAM usage 
was more common in patients who were not pre-
scribed or were not currently using any conventional 
medicine, (iv) the duration of CAM users’ follow-up 
period was significantly higher than non-CAM user 
(p=0.030). 

To date, CAM usage has been analyzed in pedi-
atric patients with gastrointestinal problems in nu-
merous studies.8-10 Day et al. reported that 35.9% of 
the patients in pediatric gastroenterology outpatient 
clinic were using CAM.8 In later years, a multicen-
tric study by Vlieger et al. found that 37.6% of the 
patients with functional and organic gastrointestinal 
diseases were using CAM.9 Adams et al. reported a 
higher frequency of CAM use (68.7%) in pediatric 
gastroenterology clinics in Canada.10 In contrast to 

these studies, the usage of CAM in our study was re-
markably low (14.8%), which could be related to the 
difference in the study design, study populations 
(subgroup of patients), cultural subspecialties on pref-
erences, and the different definitions of CAM in the 
studies. For example, in Asian countries such as 
China and India, ayurvedic medicines and traditional 
dried herbs are preferred, while energy drinks and 
probiotics are used in European countries.11,12 Litera-
ture indicates that there is limited data on CAM usage 
in children with liver diseases and the available stud-
ies have mostly investigated the hepatotoxic effects 
of CAM.11 Erlichman et al. and Liem et al. evaluated 
children with chronic viral hepatitis and reported the 
prevalence of CAM usage as 46% and 71%, respec-
tively.12,13 In contrast, a recent Turkish study found a 

CAM user Non-CAM user p value 
n=20 (%) n=115 (%)  

Gender, female, n (%) 13 (65) 68 (59.1) 0.621 
Age, mean±SD, year 11.65±3.95 10.24±5.20 0.171 
Rural, n (%) 5 (25.0) 19 (16.5) 0.360 
Duration of follow up, mean±SD, year 5.84±3.71 4.06±3.25 0.030 
Concomitant disease, n (%) 

Chronic liver disease 
Chronic hepatitis 1 (5.0) 28 (24.3) 0.052 
Liver transplantation 4 (20.0) 5 (4.3) 0.009 
Cystic fibrosis 2 (10.0) 6 (5.2) 0.104 
Metabolic disease 1(5.0) 6 (5.2) 0.256 

Chronic GIS disease 
Celiac disease 11 (55.0) 37 (32.2) 0.049 
IBD 0 20 (17.4) 0.998 
Functional GIS 1 (5.0) 13 (11.3) 0.648 

Conventional medicines non-users, n (%) 13 (65) 44 (38.3) 0.030 
Mother’s education level 

primary school graduate 14 (70.0) 59 (51.3) 0.194 
Secondary school graduate 2 (10.0) 19 (16.5) 
High school/university graduate 4 (20.0) 37 (32.2) 

Father’s education level 
primary school graduate 10 (50.0) 45 (39.1) 0.416 
Secondary school graduate 3 (15.0) 18 (15.7) 
High school/university graduate 7 (35.0) 52 (45.2) 

Monthly income 
Low 12 (60.0) 47 (40.9) 0.279 
Moderate 7 (35.0) 58 (50.4) 
High 1 (5.0) 10 (8.7)

TABLE 2:  Demographic and clinical characteristics of CAM user and non-CAM user patients.

Bold numbers indicate a significant finding at p<0.05; CAM: Complementary and alternative medicine; GIS: Gastrointestinal system; IBD: Inflammatory bowel disease; SD: Standard 
deviation.



remarkably lower rate of CAM usage in children with 
chronic viral hepatitis (27%).14 Some other studies, 
however, obtained similar findings to those of our 
study and reported this rate as 19.1% in children with 
chronic HBV infection and as 19.8% in children with 
functional gastrointestinal disorders.6,14  

Our findings indicated that CAM usage was 
more common in patients with celiac disease and in 
liver transplant recipients. Contrariwise, Vlieger re-
ported that CAM usage was lower in patients with 
celiac disease (7.9%) compared to patients with other 
gastrointestinal diseases.9 However, Aziz et al. found 
no significant difference between patients with celiac 
disease and healthy controls with regard to CAM 
usage (21.6% vs. 27%, p=0.09).15 Adherence to life-
long gluten-free diet may be difficult for the patients 
with celiac disease, and these patients may use 
CAM therapies, particularly bioenergy and herbal 
medicine, to cure their diseases. In our study, the pa-
tient declared that the symptoms (abdominal pain 
and vomiting) worsened after CAM usage. These 
symptoms may occur because of a gluten-containing 
diet or herbal medicine (Nigella seeds). This patient 
initiated gluten-free diet again. Literature indicates 
that liver transplant recipients constitute the group 
with the second highest frequency of CAM usage. A 
previous adult study indicated the frequency of 
CAM usage among liver transplant recipients as 
34.4%.16 The study also noted that the parents pri-
marily preferred herbal medicine for simple infec-
tions instead of antibiotics and analgesics due to 
their fear of hepatotoxicity. Nevertheless, it should 
be recognized that herbal medicine can also lead to 
hepatotoxicity and the parents should be informed 
about this fact. 

Literature indicates that the frequency of CAM 
usage is higher in children with functional gastroin-
testinal diseases and the most common CAM thera-
pies in these children are herbal medicinal products 
such as peppermint, turmeric, and iberogast.17 How-
ever, to our knowledge, there is little or no data on 
the effectiveness of CAM therapies in pediatric pa-
tients. Interestingly, our findings indicated that the 
frequency of CAM usage in children with functional 
gastrointestinal diseases was remarkably low, which 
could be attributed to the fact that our hospital is a 

tertiary health center and that patients that have no 
benefit from or discontinued CAM therapies are usu-
ally referred to our clinic. Additionally, it could be 
associated with the low number of children with func-
tional gastrointestinal diseases in our study and could 
also be related to the fact that the questionnaire ad-
ministered in the present study only queried the CAM 
therapies that were used by the patients within the last 
one year. As a matter of fact, CAM is mostly used 
within the first year after the onset of the disease or 
when the patient shows no response to medical treat-
ment.18 Interestingly, this is in contradiction with our 
study. Most patients used CAM had celiac disease. 
At the beginning of disease, these patients usually ad-
here to gluten-free diet well. Over time, these pa-
tients’ adherence to diet decreases, and they prefer 
CAM instead of gluten-free diet if there isn’t any 
worsening of their disease. On the other hand, the 
other patients who were currently not using any con-
ventional medicine, had glycogen storage disease and 
functional abdominal pain. These patients thought 
that CAM may be beneficial because there wasn’t any 
alternative conventional medicine in their treatment. 

Herbal medicine is a CAM therapy that has long 
been used in many countries and widely trusted by 
parents. Of note, herbal medicine is the first-choice 
CAM in numerous countries.19,20 Among the studies 
conducted in Turkey, Araz and Bülbül, and Öztürk 
and Karayağız reported that herbal medicine was the 
most common CAM therapy preferred by the pa-
tients/parents (82.7% and 77%, respectively).21,22 
Similarly, in our study, herbal medicine was also the 
most common CAM therapy (45%), followed by 
honey (35%). Honey is known to form a barrier 
against infections due to its antibacterial properties 
and is also known to have immunomodulatory prop-
erties. Due to these properties, honey is widely con-
sumed in Turkey.23 The third most common CAM 
therapy used by our patients was prayer. Akçay and 
Yıldırımlar also reported that herbal medicine and re-
ligious practices were the most common CAM ther-
apies used by their patients.24 These high rates could 
be associated with the growing number of practition-
ers of traditional medicine in Turkish culture. 

It is commonly known that CAM therapies are 
regarded and promoted as safe products since they 
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are natural, and thus the possibility of their side and 
harmful effects is often overlooked. In the present 
study, 15% of the patients/parents indicated that they 
had complete recovery while one patient (5%) indi-
cated experiencing side effects of the therapies. Taşar 
et al. reported that only 1% of the parents indicated 
that the CAM therapies administered in their children 
had harmful effects and 77% of them indicated that 
the therapies had beneficial outcomes.25 Heuschkel et 
al. reported that parental CAM use and the number 
of side effects of conventional medicines were pre-
dictors of CAM usage (OR=1.9 and OR=1.3, respec-
tively).26 On the other hand, it has been reported that 
the administration of CAM therapies in children with 
poor liver function may have harmful effects and may 
also lead to indirect side effects such as treatment 
delay or termination.27 In our study, the patient with 
side effect had abdominal pain and vomiting. These 
symptoms may occur because of a gluten-containing 
diet or herbal medicine. On the other hand, since the 
number of patients is very small, it does not reflect 
the frequency of side effects well. Another limitation 
of this study, there is no question about side effects 
seen. It was only asked how CAM affected the course 
of their disease.  

In our study, 79% of the patients believed that 
CAM therapies may have side effects and 80.7% of 
them stated that they would move away from such 
therapies if they experienced any side effects. A Ger-
man study indicated that 77% of the patients consid-
ered that their knowledge about CAM was not 
sufficient.28 For all these reasons, physicians need to 
be well aware of the effectiveness, dosages, side ef-
fects, toxicity, and potential drug interactions of 
CAM therapies and should query patients about their 
CAM usage, reasons for usage, and anticipated out-
comes. 

The present study also revealed that CAM ther-
apies were mostly recommended by relatives and the 
friends of the patients. A study conducted in UK re-
ported that 47% and 18% of the CAM therapies were 

recommended by the friends of patients and doctors, 
respectively. The study also noted that 86% of the pa-
tients suggested that doctors should support CAM 
use.29 

The most important limitation of our study was 
the small number of patients. The other limitation was 
that the patients/parents might have filled in the ques-
tionnaire with a conviction that physicians are gen-
erally biased towards CAM. In a similar way, Adams 
et al. reported that one-quarter of the patients did not 
disclose their concurrent use of CAM and conven-
tional therapies to their doctors.10 

 CONCLuSION 
In conclusion, although the frequency of CAM usage 
was low in our patient group, we consider that parents 
and physicians should be in full cooperation about 
the use of CAM and the effectiveness, side effects, 
toxicity, and potential drug interactions of CAM ther-
apies. 
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