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ABSTRACT

Background: Dietary supplement use has increased substantially in recent decades, driven by wellness culture, disease preven-
tion, and interest in healthy ageing. In endocrinology, supplements may interfere with hormonal assays or alter the absorption
of prescribed therapies. This study evaluated the prevalence of over-the-counter dietary supplement use, associated factors,
consumption patterns, and implications for medical practice among Romanian adults with and without endocrine disorders.

Methods: This cross-sectional study included 301 adults aged 18-65 years, recruited from an endocrinology clinic and a general
practitioner’s practice in Targu Mures and Falticeni, Romania. Participants completed a structured questionnaire assessing de-
mographics, clinical characteristics, supplement use during the previous six months, reasons for use, perceptions of safety and
efficacy, purchasing behavior, and label-checking habits. Statistical analyses were performed using SPSS and GraphPad Prism,
with p < 0.05 considered statistically significant.

Results: Most participants were women (91.7%), with a mean age of 47.7 + 13.5 years; 69.1% had endocrine disorders. Only
15.9% reported no supplement use, while participants with endocrine disorders had significantly higher consumption rates. Most
respondents used supplements following medical recommendations (69.4%) and purchased them from pharmacies (90.7%).
Health promotion was the main reason for use (65.1%), followed by energy and immune support (32.2%). Vitamin D, vitamin C,
magnesium, and calcium were the most commonly used products. Overall, 72.4% consumed at least one supplement daily, and
23.3% used more than three products per day.

Conclusions: OTC dietary supplement use was highly prevalent, especially among individuals with endocrine disorders. Given the potential
effects on diagnostic testing and treatment efficacy, supplement use should be systematically assessed during endocrine consultations.
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INTRODUCTION similar increase has been observed in Romania, with
a projected annual growth of 10.6% over the next few
years[2]. Recent studies on over the counter (OTC) DS
use among active Romanian adults have reported a high
prevalence of consumption, especially of vitamins and
protein products[3,4]. The availability of these products
in pharmacies, drugstores, supermarkets, and online
has contributed to their increased use, while reports

indicate that they are also commonly recommended by

Dietary supplement (DS) use has increased consistently
over recent decades, largely reflecting the rise of well-
ness culture, greater emphasis on disease prevention,
and growing interest in healthy ageing. These products,
including vitamins, minerals, botanical extracts, amino
acids, fatty acids, and other compounds, are typically
available as capsules, tablets, powders, or liquids. This
pattern is particularly relevant to endocrine practice, as

many patients use supplements without disclosing this
to their physicians and, in some cases, rely on them in-
stead of established, evidence-based therapies[1]. A

healthcare professionals[5].

Beyond questions of efficacy and safety, patients with
endocrine disorders may also be exposed to the risk of
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interference with laboratory assays, for example, be-
tween biotin and thyroid hormone tests, or with the
absorption of certain medications, as calcium and iron
supplements can interfere with thyroid hormone re-
placement therapy[6,7].

Considering the paucity of reports on DS consumption
in Romania, especially in specific populations, the aim of
this study was to evaluate the prevalence of DS use, po-
tential contributing factors, and possible consequences
for clinical practice in patients with endocrine disorders.

METHODS

A cross-sectional study was conducted among partici-
pants recruited from an endocrinology clinic and a gener-
al practitioner’s practice. The two study sites were in dif-
ferent Romanian cities: Targu Mures, in Transylvania, and
Falticeni, in Moldavia. Eligible participants were adults
aged 18-65 years who agreed to take part in the study.

Data was collected using a structured questionnaire
comprising three sections: general information, clinical
data, and dietary supplement use. The first section re-
corded demographic and lifestyle characteristics, includ-
ing age, sex, place of residence, highest educational insti-
tution attended, marital status, income, sleep duration,
and smoking status. The clinical section included height
and weight, type of endocrine disorder, and participants’
self-rated health status.

The final section focused on dietary supplement use dur-
ing the previous six months. Participants were asked about
the frequency and purpose of supplementation, including
use for energy, weight loss, or general health improvement.
Additional questions explored participants’ beliefs regard-
ing the safety and efficacy of dietary supplements, as well
as their sources of recommendation, information, and pur-
chase. Participants were also asked whether they checked
ingredient labels. The questionnaire included a list of com-
monly used supplements, such as calcium, magnesium,
vitamin D, vitamin C, iron, probiotics, and omega-3 fatty
acids. For each supplement, respondents indicated their
frequency of use over the previous six months and selected
the amount of money spent on these products, expressed in
EUR (conversion rate: 1 EUR =5 RON).

The study was approved by the local ethics committee,
and all participants provided written informed consent be-
fore evaluation (decision no. 13518/23.09.2024, Mures
County Hospital Ethics Committee).

Statistical analysis. Data was managed using Microsoft
Excel (Microsoft Corporation, Redmond, WA, USA). Statis-
tical analyses were performed with IBM SPSS Statistics for
Windows, Version 25.0 (IBM Corp., Armonk, NY, USA), and
GraphPad Prism version 8.2 (GraphPad Software, Inc., San
Diego, CA, USA). Normality was assessed using the Kol-
mogorov—Smirnov test. The Mann—Whitney test was used
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to compare central tendencies, while chi-square tests and
their variants were applied to assess associations between
categorical variables, as appropriate. Two-sided p-values be-
low 0.05 were considered statistically significant.

RESULTS

The study included 301 participants, most of whom were
women (276, 91.7%), with a mean age of 47.7+13.5
years. Participants were divided into two groups accord-
ing to the presence (n=208, 69.1%) or absence (n=92,
30.9%) of a diagnosed endocrine disorder. Regarding lo-
cation, 171 participants (56.8%) were from Targu Mures
and 130 (43.2%) were from Falticeni. The general char-
acteristics of the study groups are presented in Table 1.

Regarding weight-related characteristics, participants
with endocrine disorders were more likely to be over-
weight or obese (OR=2.19, 95% Cl 1.33-2.62, p=0.002),
to have abdominal obesity (OR=2.09, 95% Cl 1.96—-4.10,
p=0.025), and to have an increased waist-to-height ratio
(OR=2.05, 95% Cl 1.05-3.99, p=0.027).

The analysis of dietary supplement use showed that
only 15.9% (n=48) of participants did not take any sup-
plements. Participants with an endocrine disorder were
more likely to report higher consumption rates (t=0.193,
p<0.001), but there were no significant between-group
differences in expenditure; 29.2% (n=88) spent more than
40 EUR per month on these products. Most participants
reported taking OTC supplements based on physicians’
recommendations (69.4%), particularly those with an en-
docrine disorder (p<0.001), and purchasing them from
pharmacies (90.7%, n=273). A total of 70 participants
(23.3%) consumed more than three DS per day. OTC users
were asked to indicate their reasons for using these prod-
ucts. The most frequently reported reason was health
promotion, cited by 196 participants (65.1%). The next
most common reasons were increasing energy and sup-
porting immunity, reported by 97 participants (32.2%).

Vitamin D (69.4%), vitamin C (53.8%), magnesium
(52.1%), and calcium (44.1%) were the most frequently
used OTC supplements, while iron was consumed by
25.3% of participants (Table 2). Most participants (n=218,
72.4%) consumed at least one supplement per day, with a
strong association between the presence of an endocrine
disorder and frequency of consumption (OR=2.5, 95% ClI
1.5-4.1, p<0.001). In logistic regression analysis, female
sex was the only variable associated with frequency of
consumption (OR=2.49, 95% Cl 1.02-6.10, p=0.046).

Regarding perceived efficacy and safety, most par-
ticipants considered OTC supplements both safe (n=232,
77.1%) and effective (n=226, 75.1%), irrespective of the
presence of an endocrine disorder. At the same time,
only 164 participants (54.5%) checked the composition
every time, while 35 (11.6%) never did so.
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Table 1- Characteristics of the study group
All participants With endocrine dysfunction Without endocrine dysfunction p-value
Group size 301 (100.0%) 208 (69.1%) 93 (30.9%) -
Age 47.71+13.54 50.6 +13.2 41.1+11.9 <0.001
o Female 276 (91.7%) 196 80 0018
Male 25 (8.3%) 12 13
) Urban 177 (58.8%) 133 44
Residence 0.005
Rural 124 (41.2%) 75 49
Bachelor degree 107 (35.5%) 61 46
Higher secondary 120 (39.9%) 92 28
Education Lower secondary 23 (7.6%) 19 4 0.011
Other 50 (16.6%) 35 15
No studies 1(0.3%) 1 0
<200 41 (13.6%) 27 14
201-500 72 (23.9%) 56 16
Net income (EUR) 501-1,000 120 (39.9%) 89 31 0.014
1,001-2,000 58 (19.3%) 31 27
>2,000 10 (3.3%) 5 5
<7 hours 152 (50.5%) 113 39
Sleep duration 7-9 hours 141 (46.8%) 89 52 0.108
>9 hours 8(2.7%) 6 2
Smoking Yes 49 (16.3%) 39 10 0.055
Table 2-The main supplements consumed by the participants (n=301)

Supplement Consumption n, % of total With endocrine dysfunction* Without endocrine dysfunction* p-value
Calcium Yes 133 (44.1%) 95 (71.4%) 38 (28.6%) 0.028
No 168 (55.8%) 113 (67.2%) 55 (32.8%)

Magnesium Yes 157 (52.1%) 111 (70.7%) 46 (29.3%) 0101
No 144 (47.8%) 97 (67.3%) 47 (32.7%)

Vitamin D Yes 209 (69.4%) 159 (76.1%) 50 (23.9%) <0.001
No 92 (30.6%) 49 (53.2%) 43 (46.8%)

Vitamin C Yes 162 (53.8%) 116 (71.6%) 46 (28.4%) 0.508
No 139 (46.2%) 92 (66.2%) 47 (33.8%)

o Yes 76 (25.3%) 54 (71.0%) 22 (29.0%) 0597
No 225 (74.8%) 154 (68.4%) 71 (31.6%)

Probiotics Yes 85 (28.3%) 51 (60.0%) 34 (40.0%) 0262
No 216 (71.6%) 145 (67.1%) 71 (32.9%)

Omega acids Yes 89 (29.6%) 57 (64.0%) 32 (36.0%) 0275
No 212 (70.4%) 151 (71.2%) 61 (28.8%)

*n, % of the corresponding consumption category (Yes / No).

DISCUSSION

The current study evaluated the prevalence of OTC di-
etary supplement consumption among individuals with
endocrine disorders and found a high level of use, most-
ly following physicians’ recommendations. This informa-
tion is relevant not only to endocrine practice but also to
laboratory medicine, especially given the limited num-
ber of similar studies available [3—5] for Romania. At the
same time, previous studies worldwide have proven sim-
ilar results, with high and increasing consumption rates
and a gender difference regarding frequency and type of
supplements used. The reasons for consumption were
also similar to those reported here — health promotion,

immunity [8-11]. A market analysis report [2] supports
this finding, as it predicted an increase in supplement
use after the COVID-19 pandemic. The report estimated
an increase in supplement expenditure, with an annual
average of 35 EUR per capita. Our results are consistent
with this trend, as many participants reported expendi-
tures above 20 EUR per month. While Romania’s GDP per
capita increased from around 7,550 EUR in 2010 to more
than 18,400 EUR in 2024, the average annual per capita
expenditure allocated to supplements also increased
substantially, from 15.16 EUR in 2010 to 66.65 EUR in
2024 [12]. These findings are similar to those reported in
other European and global markets [8-11,13-15], with
recent studies yielding percentages between 40-65%



percent of the population using DS. European Directive
2002/46/EC defines food supplements as products in-
tended to complement the diet and to be consumed in
small, measured doses [16]. Unlike medicinal products,
food supplements do not require a medical prescription
or premarketing clinical trials demonstrating efficacy.
This regulatory distinction may contribute to a broader
public perception of safety, further reinforced by digital
marketing strategies and influencer endorsements, and
may encourage the mistaken assumption that “natural”
is synonymous with “safe”. This pattern was also visible
in the present study, as most participants considered
OTC supplements both safe and effective, while ap-
proximately one tenth never checked their composition.
The extent and quality of scientific evidence available
for different supplement ingredients vary considerably
[17]. Moreover, these products can be advertised freely
through multiple communication channels, which may
further increase the propensity for consumption [18]. At
the same time, evidence supports beneficial effects for
some supplements in selected disorders, such as polyen-
docrine metabolic ovarian syndrome [19,20].

The relevance of these findings for endocrine practice
should be emphasised. Nutritional assessment is part of
routine clinical practice, and although web-based tools
are available, they may not capture the entire picture be-
cause dietary supplements are not usually included in their
item lists [21]. Given the high prevalence and diversity of
OTC dietary supplement use, supplement intake should
be carefully assessed during consultations, as it may have
consequences for both diagnosis and management.

Endocrine diagnoses rely heavily on hormonal assays,
and increasing attention has been paid in recent years to
factors that may interfere with these diagnostic tools [6,22].
Given the relatively limited control over OTC dietary sup-
plements, there is also a possibility that some ingredients
may not be declared on the label, as previously reported
in cases associated with thyrotoxicosis or liver toxicity [23—
25]. In addition, supplement use may influence the absorp-
tion of certain medications. For example, both calcium and
iron supplements can reduce thyroid hormone absorption;
therefore, separating supplement and thyroid hormone
administration by several hours is recommended [7].

On average, the preanalytical phase accounts for ap-
proximately half of the total process from the patient en-
counter to the analytical result. This phase includes test
indication, patient information and identification, sample
collection followed by transport, and storage up to cen-
trifugation and sample distribution [26]. Drugs and vari-
ous other substances can interfere with laboratory results
and should be considered preanalytical factors, especially
when implausible or clinically discordant results are ob-
tained. Among these, biotin interference with immuno-
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assays has been widely recognized and is increasingly
addressed in laboratory guidance and regulatory commu-
nications [6]. Biotin interference can affect, among others,
thyroid function tests and troponin assays. It may produce
unexpectedly high or low test results, creating uncertainty
for both clinicians and laboratory professionals [27]. Bio-
tin is found in standalone dietary supplements, in B-com-
plex vitamin formulations, and in some multivitamin/min-
eral products [28]. In endocrine practice, this may create
major differential diagnostic difficulties, particularly by
mimicking Graves’ disease in clinically euthyroid patients.
Biotin interference should therefore be suspected when
there is a discrepancy between the clinical presentation
and laboratory findings. Clarification may be achieved by
repeating the tests after biotin discontinuation or by using
an alternative analytical platform that is not affected, oris
less affected, by biotin interference [29].

There is limited information regarding dietary supple-
ment use and potential interference with laboratory assays
beyond biotin. Given the high prevalence of DS consump-
tion reported in this study, with one quarter of the sam-
ple reporting the use of more than three supplements per
day, the risk of potential interference may be increased.
Moreover, beyond the commonly recommended supple-
ments prescribed or suggested by physicians, the diversity
of unrestricted OTC products available on the market may
further increase this risk. Another emerging problem is
misleading or incomplete labelling, which may contribute
to unexpected or paradoxical laboratory results [30].

Considering the high prevalence of thyroid disorders in the
general population and the increasing consumption of OTC
supplements, assay interference should be considered when-
ever laboratory results do not match the clinical picture [27].

Beyond biotin, other dietary supplements, especially
those recommended by physicians, may also influence
laboratory results, particularly in the case of iron and cal-
cium supplementation. Calcium panel evaluation, which
includes calcium, phosphate, magnesium, vitamin D,
parathyroid hormone (PTH), and kidney function, is a cor-
nerstone of osteoporosis management; DS use may affect
several of these parameters. Because the most frequently
used DS in the present study were vitamin D and vitamin C,
followed by calcium and magnesium, their effects on cal-
cium panel components should be considered. For exam-
ple, high vitamin C concentrations may interfere with lab-
oratory testing, causing falsely elevated or falsely reduced
results for glucose, creatinine, uric acid, cholesterol, and
faecal occult blood, depending on the assay method used
[31]. Vitamin D, one of the most commonly used supple-
ments worldwide and also widely recommended by sci-
entific societies, directly affects calcium and phosphate by
increasing their absorption and inhibiting PTH secretion
[32—-34]. Similarly, calcium and magnesium supplements
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can transiently increase their circulating levels and may
also influence PTH concentrations, as increased calcium
and magnesium levels inhibit PTH secretion [35,36].

Although consumption of iron, probiotics, and omega-3
fatty acids was not high in the present study, these DS may
also influence laboratory processes. Recent iron supple-
mentation may mask iron-deficiency anemia or confound
the diagnosis of haemochromatosis [37], probiotics may
interfere with lipid and glucose metabolism [38], and ome-
ga-3 fatty acids may lower platelet count [39]. It is worth
noting that, among the supplements discussed, only biotin
and vitamin C cause direct assay interference, while the
others modify biomarkers through their biological effects.

Study limitations

First, although the sample was diverse, it was not rep-
resentative of the entire population. Selection bias may
also have occurred because all participants were re-
cruited among individuals seeking medical care. The use
of two locations, especially the general practitioner’s
office in Moldavia, may have reduced this bias. At the
same time, given the increase in the dietary supplement
market in recent years, particularly after the COVID-19
pandemic, consumption habits in the general population
may not differ substantially from those reported in this
study. However, one important difference may be that
participants in this study often consumed DS on physi-
cians’ recommendations. Second, there were between-
group differences that may have influenced the analysis;
however, age did not significantly influence dietary sup-
plement consumption, and sex has already been recog-
nized as an influencing factor in previous studies[8—10].
Third, although potential interfering effects of dietary
supplements on laboratory results were discussed, they
were not formally assessed because of the study design.
The present results nevertheless suggest that further re-
search is needed, given the diversity of DS available.

CONCLUSIONS

OTC dietary supplements are widely used by individuals
with and without endocrine disorders, most often follow-
ing physicians’ recommendations and usually purchased
from pharmacies. Participants also reported a high level
of confidence in their safety and efficacy. Future studies
should further analyse the potential consequences of sup-
plement use for the diagnosis and management of endo-
crine disorders, particularly regarding possible preanalyti-
cal confounding and interference with drug absorption.
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