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Abst rac t
Introduction: Dietary supplements (DS) are commonly used as a remedy for various health issues as they are widely 
advertised and available. 
Aim: This study aimed to evaluate the prevalence of DS use among school-aged children in Warsaw, the capital city 
of Poland. Additionally, we evaluated the parents’ motivations for DS administration, the frequency of the use of 
specific compounds and the influence of child’s history of allergy on DS use. 
Material and methods: Children aged 6–7 years who attended the first grade of primary schools in Warsaw were 
included into the study. Forty-two out of 170 primary schools in Warsaw were randomly selected of which 38 agreed 
to participate. The research tool was a self-administered questionnaire.
Results: Half of the studied children received DS in the previous 6 months. Fatty acids were the most commonly 
administered DS (49.8%). The most common reason for administering DS was prevention of diseases (69.1%). The 
total household income correlated positively with the DS use. History of food allergy was one of the factors which 
increased the risk of DS use, whereas diagnosis of asthma did not correlate with a higher frequency of DS use. 
Conclusions: This study shows the need to educate patients about medical indications for DS use and expected 
benefits in the specific indications.
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Introduction 

According to the Food and Drug Administration defi-
nition, a supplement is a dietary ingredient which may 
be one or any combination of the following substances: 
a vitamin, a mineral, an amino acid, a herb or other bo-
tanical. The definition includes any dietary substance 
which is used by people to provide essential nutrients [1].

Dietary supplements (DS) industry is expanding rapidly 
in the developed countries. In the USA, the National Health 
and Nutrition Examination Survey (NHANES) recorded an 
increase in the prevalence rate of DS intake from 23% in 
1971–1975 up to 52% in 1999–2000 [2, 3]. A similar trend 
was observed in the German population, where the fre-
quency of DS intake reached 36% in 1994 [4].

In Poland, the market for DS exceeded EUR 400 mil-
lion in 2010 [5]. According to the data of the Central 
Statistical Office of Poland, in 2009, 50% of the studied 
children received over-the-counter medications and in 

82% of these cases, DS were the administered pharma-
ceutical [6].

Despite the popularity of DS consumption, the scien-
tific evidence does not confirm their expected effective-
ness [7–11].

Experts’ recommendations on DS use in the paediat-
ric population focus on supplementation of specific in-
gredients only and indicate precisely groups of children 
at risk of their deficiencies [12].

The DS use in children seems to be exceeding recom-
mendations. However, data concerning the prevalence of 
DS use in children are scarce.

Aim

The aim of the study was to examine the prevalence, 
the parents’ motives of DS use and the frequency of the 
use of specific compounds among the population of the 
first graders of primary schools in Warsaw.
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Material and methods

Model of the study

DS use was assessed as a part of a larger project investi-
gating nutrition patterns and food allergy in school children. 
It was a survey study coordinated by the Department of Pre-
vention of Environmental Hazards and Allergy of the Medical 
University of Warsaw and implemented after acceptance of 
local authorities. 

The target group was children aged 6–7 years attending 
the first grade of primary schools in Warsaw. 

The study used a representative sample selection. Forty-
two out of 170 primary schools in Warsaw were randomly 
selected of which 38 agreed to participate. After acceptance 
of school authorities, parents or caregivers of all first grad-
ers were provided with a questionnaire and a cover letter 
explaining the goals of the study and contact data in case of 
further questions. 

The study was anonymous. Respondents were identified 
solely on the basis of the ID number assigned for the purpose 
of the study. The study was conducted in January 2012.

Questionnaire

The research tool was a self-administered question-
naire, consisting of 58 self-report questions. The question-
naire was prepared using the International Study of Asthma 
and Allergies in Childhood (ISAAC) and European Commu-
nity Respiratory Health Survey (ECRHSII) questionnaires [13, 
14], both validated in Poland for the purpose of the ECAP 
(Epidemiology of Allergic Disorders in Poland) Study [12]. 

Twelve multiple choice questions addressed the prob-
lem of DS use. More than one response was possible in the 
questions concerning the motivation for DS use and type 
of DS. 

Since the term “dietary supplement” could be incom-
prehensible to some respondents, the questionnaire pro-
vided its simple definition.

The frequency of DS use was defined as regular (≥ 3 
times a week) or occasional (< 3 times a week). 

DS were divided into the following groups: 1) single 
vitamins (e.g. vitamin A, B, C, D, E, folic acid), 2) multivita-
min products, 3) minerals (iron, calcium, magnesium, zinc), 
4) products containing minerals and vitamins (several popu-
lar brand names of products were listed as an example), 
5) unsaturated fatty acids (cod-liver oil, DHA products),  
6) Vitamin C, 7) probiotics, 8) plants’ extracts (garlic, Aloe 
Vera, Echinacea, choke berry), and 9) others. 

Basic demographic data such as age and sex of children 
as well as information on parents’ age, educational and eco-
nomic status were collected.

Statistical analysis

A χ2 test or Fisher’s exact test (for small sample siz-
es) were used in the statistical analysis. The χ2 statistics 
were calculated to determine the strength of association 

and dependence between variables. Results were consid-
ered to be statistically significant at p < 0.05.

Results 

A total of 3400 questionnaires were issued and 1928 
of them were completed and returned. 1758 complete 
questionnaires were included for further analysis after 
verification (response rate: 51%). Boys constituted 46% 
and girls 54% of the analysed group.

51.1% of the surveyed parents declared that their 
child received DS during preceding 6 months. Among 
them, 40.1% administered DS on a regular basis and 
59.9% occasionally.

The characteristics of the study population and in-
fluence of specific factors on DS use are presented in 
Table 1.

Parents’ evaluation of the child’s health had a signifi-
cant influence on the decision about supplementation. 
The parents who assessed their child’s health as very 
good, were less likely to administer DS to their children 
comparing to other parents (p < 0.001).

Self-assessment of the financial situation of the fam-
ily did not significantly influence DS use in children. How-
ever, there was a significant positive correlation between 
the total income of the family and DS use (p < 0.005). 

An association between the history of food allergy 
in a child and DS administration was observed. The 
children who were allergic to food antigens received DS 
more commonly. A positive correlation was seen in sub-
jects with allergy diagnosed by a physician as well as in 
children reported as allergic by parents alone (p < 0.001). 

As far as inhalant allergy is concerned, children with 
doctor’s diagnosis of asthma were not found to be re-
ceiving DS more commonly (p = 0.061). However, children 
regarded by parents as allergic to dander or pollen/dust 
received DS more frequently (p < 0.01 and p < 0.005, re-
spectively).

Fatty acids were the most commonly administered 
DS (49.8%). The prevalence of the use of specific formu-
lations is presented in Figure 1.

Respondents declared different motives for the ad-
ministration of DS (Figure 2). The most commonly identi-
fied reason was prevention of diseases. Surprisingly only 
3% of parents declared the will of vaccinating their chil-
dren against influenza.

Reasons such as attention deficit (3.9%), poor labo-
ratory tests’ results (2%) and decreased activity (1.6%) 
formed all together 7.5% of the answers only and were 
not presented on the diagram. 

19.8% of the studied population used DS because of 
doctor’s recommendation, within this group, 30.1% used 
DS occasionally and 44.4% on a regular basis.

The parental assessment of DS effectiveness is pre-
sented in Figure 3.
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In the group of children who received DS on a regu-
lar basis, 70.1% of parents confirmed their effectiveness, 
whereas in the group using DS occasionally, 46.0% ex-
pressed the same opinion.

A negative opinion about DS (lack of effect) was ex-
pressed by 5.6% of parents who administered DS regu-
larly and 10.6% in the group which administered DS oc-
casionally.

Table 1. The influence of specific factors on the administration of DS. Data do not sum up to 1758 due to item missing 
data

Parameter DS use Significance 
(p) Non-users

n (%)
Occasional users

n (%)
Regular users

n (%)
Total

Child’s sex:

 Boy 397 (49.7) 229 (28.7) 172 (21.6) 798 0.408

 Girl 450 (48.1) 296 (31.6) 190 (20.3) 936

Self-evaluation of the economic condition of the family:

 Very bad 6 (60.0) 2 (20.0) 2 (20.0) 10 0.474

 Bad 44 (53.0) 23 (27.7) 16 (19.3) 83

 Moderate 383 (50.4) 224 (29.5) 153 (20.1) 760

 Good 346 (44.9) 250 (32.5) 174 (22.6) 770

 Very good 26 (56.5) 11 (23.9) 9 (19.6) 46

Household income per month:

 Refused to answer 114 (50.0) 62 (27.2) 52 (22.8) 228 < 0.005

 Less than EUR 600 162 (58.7) 61 (22.1) 53 (19.2) 276

 EUR 600 to 1000 168 (52.7) 98 (30.7) 53 (16.6) 319

 EUR 1000 to 1500 231 (45.0) 170 (33.1) 112 (21.9) 513

 More than EUR 1500 175 (43.5) 135 (33.6) 92 (22.9) 402

Overall perception of child’s health:

 Excellent 362 (57.3) 172 (27.2) 98 (15.5) 632 < 0.001

 Good 388 (41.0) 328 (34.7) 230 (24.3) 946

 Neither good nor bad 66 (44.4) 30 (20.1) 53 (35.5) 149

 Bad 1 (11.0) 4 (44.5) 4 (44.5) 9

 Very bad 1 (33.3) 0 2 (66.7) 3

Symptoms of food allergy within the latest 12 months:

 Yes 167 (38.4) 157 (36.1) 111 (25.5) 435 < 0.001

 No 636 (52.0) 349 (28.5) 238 (19.5) 1223

Diagnosis of food allergy made by a physician:

 Yes 203 (39.4) 178 (34.6) 134 (26.0) 515 < 0.001

 No 634 (53.0) 342 (28.6) 221 (18.4) 1197

Diagnosis of asthma made by a physician:

 Yes 45 (39.1) 38 (33.1) 32 (27.8) 115 0.061

 No 799 (49.8) 476 (29.7) 329 (20.5) 1604

Asthma and allergy signs present on exposure to animals:

 Yes 46 (35.4) 49 (37.7) 35 (26.9) 130 < 0.01

 No 793 (50.0) 469 (29.6) 324 (20.4) 1586

Asthma and allergy signs present when exposed to pollens and dust:

 Yes 124 (39.5) 108 (34.4) 82 (26.1) 314 < 0.005

 No 711 (50.9) 409 (29.3) 276 (19.8) 1396
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Discussion

The results of this survey study of almost 1800 re-
spondents demonstrated that half of first graders in the 
capital city of Poland used DS in the preceding 6 months. 
Fatty acids were the most commonly used DS. DS were 
mainly used for prophylactic reasons. 

Strengths of the study

The respondents were selected randomly. The sample 
size was sufficient and homogenous in terms of age and 
inhabitancy. The response rate was high which increased 
credibility of the results. Thus, the study reflects reliably 
the DS use habits in this selected group. 

The selection of distractors concerning the use of 
specific DS was accurate. Only 3% of the respondents 
used DS other than the ones listed in our questionnaire. 
Also the motivations listed in the questionnaire agreed 
with reasoning of the majority of the parents (only 12.6% 
used the distractor “other than listed above”).

Limitations of the study

The study was performed in the capital city of Poland, 
Warsaw. The medium income and the education level in 
Warsaw are higher comparing to other regions of the 
country. Therefore, these results should not be adapted 
to the general population at this age. 

The study was conducted as a self-administered 
questionnaire survey rather than an interview survey. 

Comparison with other studies

Prevalence of DS use

There is a shortage of data on the DS use in this pre-
cise age group. 

According to results of NHANES from 1999 to 2004, 
34.2% of parents in the USA administered DS to their 
child in the preceding month [15].

Surprisingly, another health survey in the US popula-
tion revealed the DS use in the preceding year as low as 

Figure 1. Frequency of use of the particular DS prepara-
tions among study population. Percentages do not add up 
to 100% due to potential multiple choices
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3.4% in children aged 4–8 years. In the same study, adult 
use of DS reached the level of 17.4% [16].

A Korean survey from 2012 reported the prevalence 
of DS use in the preceding month at the level of 45% in 
children aged 1 to 6 years [17].

As far as the European population is concerned, the 
DONALD Study evaluated the DS use in children aged 
2 to 18 years as 25.8%.

Motives for DS administration

The main reason to administer DS in our study was 
to prevent diseases. Similar results were presented by 
Bailey et al. who reported an improvement in health and 
health maintenance as the crucial motivation for DS use 
in the US population [18]. To upgrade health was also the 
important reason for DS use in the Korean population [9]. 

Prevention of respiratory tract infections was the 
second most important reason for DS use in the stud-
ied population. The fact that the study was performed 
in January, the middle of the infection season in Europe, 
might have influenced these results. Whereas in a study 
by Wu et al. [16] DS were used to treat (not to prevent) 
head and chest cold in the first place. 

We aimed to evaluate simultaneous use of DS and 
influenza vaccination as infection prevention. However, 
the small size of the vaccinated group (3 children only) 
made the analysis impossible.

Surprisingly, the attention deficit, which made the 
second most important reason for DS use in children in 
the study performed by Wu et al. [16] was indicated as 
a motivation by only 3.9% of parents in our population. 

Poor appetite was the third most commonly indicat-
ed reason in our study. This motive was not identified in 
other epidemiological studies on the subject. 

Characteristics of the population which uses DS

Our study found a positive association between the 
administration of DS to children in families with a higher 
income. A similar association was noticed in the Korean 
population as well as the Finnish population [19, 20].

Various factors describe the group of DS users among 
different countries. In the study from the US, first-born 
children were the ones who received DS more frequently 
[21]. A Later study performed in the US revealed that 
greater physical activity and less time spent watching 
television or playing computer games were positively 
correlated with multivitamin and multi-mineral supple-
mentation [15].

The DONALD study pointed that a higher education 
level, working mother, families consisting of more than 
3 members, non-smoking family members were the fea-
tures of the families which were more likely to be DS us-
ers [4]. 

Furthermore, Korean research revealed that children 
who attended day-care centres, children of mothers who 

were over 40 years old, children of mothers who used 
DS themselves and older children were administered DS 
more commonly [17]. 

Food allergy in the child was connected with DS ad-
ministration more commonly. The possible reason may 
be the suspicion of dietary deficits. Research on nutri-
ents deficiency in children who are on elimination diets 
because of food allergy is scarce. Experts agree that this 
group of children needs special attention, screening and 
counselling about possible dietary deficits [22].

Commonly used DS

The use of specific DS varies among studies per-
formed in different countries. National guidelines on 
supplementation of different compounds seem to influ-
ence higher intake frequency. 

In our study, we recorded the highest intake of ome-
ga-3 fatty acids. In Poland omega-3 fatty acids supple-
mentation is recommended in children under 3 years old 
who do not eat fish regularly. Our results may indicate 
that parents continue the supplementation in their chil-
dren up to the school age. 

In Germany multivitamin-mineral combinations are 
administered predominantly in the population of chil-
dren. The most commonly used single nutrient supple-
ment is fluorine (Donald). The German guidelines rec-
ommend the dose of 0.25 mg/kg of fluorine to prevent 
caries in children under the age of 3, what explains an 
especially high prevalence of fluorine intake among the 
children between the age 2 and 4 (22–48%). The admin-
istration of fluorine declines above the age of 10 to 2–5%.

According to the study performed by Wang et al., 
which included children aged 4–17, the most commonly 
used DS was Echinacea purpura and fish oil [16]. In the 
Korean population of preschool children, vitamin and 
mineral supplements were used most commonly (77.5%), 
followed by ginseng (49.3%) and probiotics (62.2%) [17].

Conclusions

Despite scarce data on DS effectiveness and safety, 
half of the first graders in Warsaw use DS, most of them 
without any doctor’s recommendations.

The second most frequently recorded reason for DS 
intake in children are recurrent infections which indicates 
a common need for effective remedy for this widespread 
health issue in children. However, it does not correlate 
with the increased use of a verified method, such as in-
fluenza vaccination. 

In children with food allergy, DS are used more fre-
quently which might be caused by parents’ fear of nutri-
tional deficiencies in children.

The demonstrated results revealed that DS are fre-
quently used as a remedy in indications in which their 
efficacy has not been proven. 
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