
Vol.:(0123456789)

Journal of Public Health 
https://doi.org/10.1007/s10389-024-02272-5

ORIGINAL ARTICLE

Dietary supplementation and health behavior in a sample of young 
adults in Austria

Marie Celine Dorczok1  · Beate Schrank1,2  · Gloria Mittmann1  · Verena Steiner‑Hofbauer1 

Received: 22 December 2023 / Accepted: 15 April 2024 
© The Author(s) 2024

Abstract
Aim The market for dietary supplements (DS) is booming since DS can be a simple and targeted dietary component if a 
wholesome nutrition is not available. DS consumption might be linked to other health behaviors that help people to maintain 
health and reduce potential health risks. The aim of this study was to identify and compare selected health behaviors among 
young Austrian DS consumers.
Subjects and methods An online questionnaire (including dietary habits, consumption of DS, physical activity, general state 
of health, DEGS FFQ) was handed out via a pannel distribution to young Austrian adults aged 18 to 30 years.
Results The questionnaire was answered by 400 participants, of which 33% consumed DS regularly. There were no signifi-
cant differences between the sexes with regard to the consumption of DS. Most participants (66%) consumed DS without 
medical prescription. Only the consumption of healthy food as well as weekly time spent on sports as part of health behavior 
was able to predict DS consumption.
Conclusion Although DS consumers show significantly higher levels of health behavior in some facets, they do not dif-
fer from non-DS consumers in a large number of health-relevant aspects. Our results indicate that DS consumers exhibit 
a broader spectrum of health-relevant behaviors than non-DS consumers and thus contribute to maintaining their health. 
Further studies with larger national samples and alternative assessment methods are necessary to consolidate the existing 
results and hypotheses.
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Introduction

Whether in sports, during pregnancy, or with an unbalanced 
diet, dietary supplements (DS) can compensate for deficien-
cies and supply the body with essential nutrients. Depend-
ing on their needs, consumers can choose the right DS 
from a constantly growing range of products (Barthels and 
Pietrowsky 2012). According to national surveys, approxi-
mately 30% of adults in Dubai (United Arabian Emirates) 
to up to 50% of American adults already consume DS on a 

regular basis (Abdulla et al. 2019; Mishra et al. 2021). Num-
bers are similarly high for other developed countries world-
wide (Dickinson and MacKay 2014). As the current state of 
research shows, nutrition and health behavior are depend-
ent on culture and society and therefore vary to a greater 
or lesser extent in different regions of the world (Langness 
et al. 2005; Pitt et al. 2017). Current forecasts assume that 
the market size of DS will continue to grow in the upcoming 
years. The global market size of DS amounted to around 112 
billion dollars in 2018 and is expected to more than double 
by 2028 (Lordan 2021).

The consumption of dietary supplements is not consid-
ered necessary or recommended as long as one adheres 
to a healthy and balanced diet. Thus, DS can be a simple 
and targeted dietary component if a wholesome nutrition 
is not available. While a vegan diet primarily requires the 
addition of B vitamins and calcium, zinc and iron can be 
beneficial for women in childbearing age (Mensink et al. 
2013; Neufingerl and Eilander 2021). Mixed results exist 
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about who consumes DS and why. On the one hand, it is 
mainly older people with poorer subjective health who 
use DS to improve their general health (Frey et al. 2017). 
Ilowiecka et al. found evidence in their international study 
with 3500 DS-consumers that DS might be used as a sub-
stitute for a balanced micro- and macronutrient intake 
in adults with less healthy eating habits (Ilowiecka et al. 
2022). On the other hand, healthier food choices, a higher 
level of education, more physical activity, and a lower 
body mass index (BMI) were also identified as significant 
predictors of supplement intake (Dickinson and MacKay 
2014; Frey et al. 2017; Marques-Vidal et al. 2009). Various 
studies from different countries have also shown that more 
women than men consume DS (Dickinson and MacKay 
2014; Marques-Vidal et al. 2009). Another frequently cited 
motive found in different international surveys is the main-
tenance or improvement of general health and well-being 
(Dickinson and MacKay 2014; Frey et al. 2017). DS con-
sumption might be linked to other health behaviors which 
serve people to maintain health and reduce potential health 
risks (Sniehotta et al. 2005). This includes, among other 
things, a higher daily intake of fruit and vegetables, regu-
lar exercise as well as less alcohol consumption (Cowan 
et al. 2018; Dickinson and MacKay 2014; Kofoed et al. 
2015).

Nutrition and lifestyle are particularly important during 
the transition from adolescence to adulthood, as a number 
of important developmental tasks must be mastered. One 
of them is gaining independence and personal responsibil-
ity regarding health behavior (Zeiler et al. 2016). There-
fore, this study aimed to identify and compare selected 
health behaviors among young DS consumers in Austria. 
To our knowledge, data on attitudes toward DS and health 
behavior is lacking on the general population in Austria 
with special regard to young adults.

Method/material

Recruitment and procedure

The study was conducted via a cross-sectional online ques-
tionnaire with the aim of surveying different aspects of 
lifestyle and nutrition. Participants were recruited via a 
panel distribution of the Österreichische Gallup-Institut 
GmbH. Inclusion criterion for involvement in the study 
was an age between 18 and 30 years. The questionnaire 
could only be started if informed consent was given by 
ticking a box at the beginning of the study. Participation 
in the survey was voluntary and anonymous. The whole 
survey took approximately 20 min.

Materials

The survey included general questions on dietary hab-
its, intake of dietary supplements, physical activity and 
general state of health. To record food consumption, par-
ticipants were given an adapted version of the Food Fre-
quency Scale (DEGS FFQ) (Haftenberger et al. 2010), a 
semi-quantitative questionnaire asking about the frequency 
and quantities of different food groups consumed.

Analysis

For statistical analysis, SPSS 28.0.1.0 was used (IBM 
Corp. 2021). Participants were able to choose from a 
wide range of DS, which ones they consumed and for what 
period of time on a 6-point likert scale (“never” to “more 
than 12 months”). In addition, there was the option to add 
further DS. We compared the mean values of all variables 
between DS consumers and non-DS consumers.  Chi2 tests 
were used to assess the relationship between the intake of 
DS (“Yes,” “No”) and nutrition style (vegan, vegetarian, 
omnivorous) as well as a t-test to calculate the mean value 
comparison of DS intake (“Yes,” “No”) and mean hours 
of exercise per week.

To indicate health behavior-related predictors affecting 
DS consumption, a binary logistic regression model analy-
sis was performed. Significance was set at p < 0.05. For 
import of the predictors, separate variables were created 
for healthy/unhealthy eating, unhealthy snacks, healthy/
unhealthy drinking, as well as alcohol consumption based 
on DEGS FFQ. The items included were selected based 
on the current literature on health and nutrition (Herforth 
et al. 2019). An average value of the consumption fre-
quency was calculated according to the category. Nutri-
tion-related predictors were supplemented by the average 
number of hours of exercise per week.

Based on the World Health Organization (WHO) classi-
fication for adults, BMI was calculated using participants’ 
body weight (kg) and height (m) (World Health Organisa-
tion 1995).

Results

Participants

The total sample consisted of 400 participants aged 
between 18 and 30 years (M = 24.92 years, SD = 3.51). 
Mean BMI in the sample was 23.28 (SD = 4.19). One hun-
dred fifteen participants identified as male, 282 as female, 
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three as non-binary. The three non-binary participants 
were excluded from all gender specific analyses.

Further socio-demographic characteristics of the survey 
group can be found in Table 1.

Prevalence of dietary supplement consumption

Out of a total of 400 participants, 130 people (32.5%) stated 
that they were taking DS at the time of the survey; 16.5% 
also stated that they consumed DS occasionally—these peo-
ple were not included in the group of DS consumers due to 
their irregular intake. There was no significant difference 
in the consumption of DS between women and men,  X2 (1, 
N = 397) = 0.024, p = 0.877.

Participants stated that they took an average of five dif-
ferent supplements at the same time (M = 5.38, SD = 3.63). 
More than one third (32.4%) of DS consumers stated that 
they had been consuming dietary supplements regularly for 
more than a year. 19.2% of DS consumers stated that they 
suffer from a chronic illness. However, there was no sig-
nificant difference compared to non-DS consumers (16.3%), 
 X2 (1, N = 400) = 0.529, p = 0.467. Further details on DS 
consumption behavior can be found in Table 2.

DS consumption and health behavior

Of the DS consumers surveyed, 6.2% were vegan, 13.8% 
were vegetarian, and 76.2% referred to a mixed diet. Glu-
ten-free, halal, pescetarian, and carbohydrate-free were diet-
specific statements that were added in the open response 
format. The most common reason for a specialized diet was 
of an ethical nature (55.32%), followed by health reasons 
(36.17%). Based on  Chi2 calculations, DS consumers did not 
differ significantly from non-DS consumers in terms of their 
eating style,  X2 (3, N = 400) = 4.203, p = 0.24.

Table 1  Sociodemographic characteristics of the sample (N = 400)

There were no significant differences between the groups of DS con-
sumers and non-DS consumers
*excluded from all gender-specific analyses

Overall DS consumer Non-DS
consumer

N = 400 n = 130 n = 270

Gender
   Male 115 (28.7%) 37 (28.5%) 78 (28.9%)
   Female 282 (70.5%) 93 (71.5%) 189 (70%)
   Non-binary* 3 (.8%) – 3 (1.1%)
BMI
   Underweight (< 18.5) 26 (6.5%) 13 (10%) 13 (4.8%)
   Normal weight 

(18.5–24.9)
255 (64.2%) 80 (61.5%) 177 (65.6%)

   Overweight (25.0–29.9) 93 (23.4%) 28 (21.5%) 65 (24.1%)
   Severe overweight 

(> 30.0)
23 (5.8%) 9 (6.9%) 15 (5.6%)

Educational level
   No completed education 1 (.3%) – 1 (.4%)
   Compulsory school 22 (5.5%) 8 (6.2%) 14 (5.2%)
   Apprenticeship 51 (12.8%) 14 (10.8%) 37 (13.7%)
   Matura/a-levels 172 (43.3%) 62 (47.7%) 112 (41.5%)
   University degree 151 (38%) 46 (35.4%) 106 (39.3%)

Table 2  Descriptive overview 
of DS consumer behavior by 
gender

Only the answers which more than 50% of DS consumers chose are presented
There were no significant differences between male and female DS consumers
a  multiple selection possible
*n = 3 non-binary persons excluded from all gender-specific analyses

Overall
DS consumer

Female
DS consumer

Male
DS consumer

n = 130 n = 93 n = 37

Prescription
   With medical prescription 44 (33.8%) 36 (38.71%) 8 (21.62%)
   Without medical prescription 86 (66.2%) 57 (61.29%) 29 (78.38%)
DS preparations/ingredientsa

   Vitamin D 103 (79.2%) 73 (78.49%) 30 (81.08%)
   B vitamins 76 (58.5%) 54 (58.06%) 22 (59.46%)
   Magnesium 73 (56.2%) 48 (51.61%) 25 (67.57%)
   Iron 72 (55.4%) 58 (62.37%) 14 (37.84%)
Main reasons for  consumptiona

   Immune system 96 (73.8%) 65 (69.89%) 31 (83.78%)
   Skin–hair–nails 64 (49.2%) 49 (52.69%) 15 (40.54%)
   Resilience 60 (46.2%) 39 (41.94%) 21 (56.76%)
   Sleep/relaxation 56 (43.1%) 33 (35.48%) 23 (62.22%)
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People who consumed DS regularly stated that they spent 
an average of four hours (M = 4.08, SD = 3.88) and nine min-
utes (M = 9.14, SD = 13.7) per week exercising. Strength 
training (M = 33.01, SD = 31.17) and endurance training 
(M = 29.14, SD = 27.72) accounted for the largest propor-
tion of training. The 130 participants who consumed DS 
(M = 253.75, SD = 231.63) compared to the 270 participants 
who did not consume DS (M = 180.96, SD = 204.83) dem-
onstrated significantly more time spent on sports per week, 
t (228,873) = -3.05, p = 0.003.

Logistic regression was used to analyze the relationship 
between DS consumption and health behavior-related fac-
tors. It was found that the odds of consuming DS increased 
by 28% (95% CI [1.020, 1.610] for people who showed 
healthy eating patterns. The odds of consuming DS increased 
by 0.1% (95% CI [1.000, 1.002]) for each additional hour of 
sport per week. Cohen’s f2 was 0.09, which corresponds to 
a small effect (Cohen 1992). All model coefficients and ORs 
can be found in Table 3.

Discussion

We investigated the prevalence of DS consumption and its 
relationship with selected health behaviors in a sample of 
young Austrians.

One third (33%) of our sample used DS regularly, which 
is similar to other European countries (e.g., 40% in Ger-
many) (Frey et al. 2017; Ilowiecka et al. 2022) as well as 
Dubai (38%) (Abdulla et al. 2019; Ilowiecka et al. 2022). 
Prevalences for regular consumption of DS in general sam-
ples are considerably higher in the USA (58%) (Mishra 
et al. 2021). When compared to international age-equivalent 
samples, similar prevalences were found in Iran (33%) and 
Dubai (36%), among others (Radwan et al. 2019; Sotoudeh 
et al. 2015). In a sample of Japanese college students, the 
prevalence of DS use was only 17% (Kobayashi et al. 2017). 
Compared to our sample, the prevalences in a sample of 

Chinese university students were almost twice as high (59%) 
(Liu et al. 2018). Overall, most studies indicate that DS con-
sumption tends to increase with age (Kobayashi et al. 2017).

Our results do not confirm the findings of previous inter-
national studies, which assumed that DS were predominantly 
consumed by women (Dickinson and MacKay 2014; Rad-
wan et al. 2019). Most studies with age-equivalent samples 
also show differences between the sexes regarding DS con-
sumption (Liu et al. 2018; Radwan et al. 2019; Sotoudeh 
et al. 2015). In our sample, there were no significant differ-
ences between the sexes with regard to the consumption of 
DS. This could be a result of higher health awareness among 
young men or due to increased marketing tailored to a male 
customer base.

Even though the consumption of DS is not necessarily 
part of a healthy diet, DS can be a valuable supplement in 
the event of insufficient nutrient intake. In our study, most 
participants (66%) consumed DS without medical prescrip-
tion. Consumers should be aware, that DS consumption 
might cause potential harm such as drug interactions, an 
increased medication burden as well as financial burden, 
tardiness of more effective therapy and dashed hopes (Moses 
2021). Even though the occurrence of medical side effects as 
a reaction to the incorrect or excessive intake of DS is still 
the subject of scientific discourse, seeking medical advice 
is strongly recommended (Geller et al. 2015).

Our results indicate that individuals who pursue a healthy 
lifestyle are more likely to consume DS. DS consumers 
might be more aware of their health which is reflected in 
both a healthier diet and a higher number of hours of exer-
cise per week. Our results support previous findings that DS 
consumers are generally more health-conscious and there-
fore exhibit more health-promoting behavior than non-DS 
consumers (Bailey et al. 2011; Foote et al. 2003), also in our 
population of young Austrian adults.

Health behavior includes both the regular practice 
of health-promoting measures, such as regular exercise 
and a healthy diet, and the avoidance of health-damaging 

Table 3  Logistic regression 
analysis regarding health 
behaviors and their effect on DS 
consumption

Degrees of freedom were 1 for all Wald statistics
*< .05. ** < .01

B SE Wald p Odds ratio (OR) 95% CI for OR

Lower bound Upper bound

Healthy eating .248 .116 4.553 .033* 1.282 1.020 1.610
Unhealthy eating .533 .417 1.636 .200 1.705 .752 3.862
Snacking -.110 .321 .118 .731 .896 .477 1.681
Healthy drinking .006 .054 .010 .919 1.006 .905 1.118
Unhealthy drinking –.079 .107 .540 .463 .924 .750 1.140
Alcohol –.008 .117 .005 .945 .992 .788 1.249
Sports .001 .001 7.229 .007** 1.001 1.000 1.002
Constant 2.866 .803 12.721
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measures, such as the consumption of alcohol (Sheeran 
et al. 2001). Based on various characteristics and func-
tions, individual health behavior can also change over the 
course of a lifetime; Renner and Staudinger (2008) refer to 
a multidimensional approach of health behavior. Accord-
ingly, the consumption of DS can be understood as a facet 
of health behavior. For our sample, the use of DS as indi-
vidual health behavior is supplemented by healthier eating 
and more weekly exercise. No significant association was 
found for unhealthy eating or drinking, alcohol consumption, 
healthy drinking or unhealthy snacking for DS consumption 
behavior. Although DS consumers show significantly higher 
levels of health behavior in some facets, they do not differ 
from non-DS consumers in a large number of health-relevant 
aspects. Our results indicate that DS consumers exhibit a 
broader spectrum of health-relevant behaviors than non-DS 
consumers and thus contribute to maintaining their health. It 
is not only in nutritional science that it is now assumed that 
the widest possible range of variety, regardless of category, 
has the greatest benefit for long-term health (Berry et al. 
2020; Zeevi et al. 2015).

Limitations

This article provides a comprehensive overview of health 
behavior in a sample of young Austrian DS consumers. 
However, it is important to acknowledge certain limitations 
that may hinder drawing definitive conclusions. First, all 
health behavior variables were only collected on the basis of 
self-assessment. Secondly, our sample was a highly educated 
sample of only young adults – drawing conclusions about the 
general Austrian population is therefore limited.

Conclusion

A rapid increase in the consumption of DS in recent years 
as well as the prospects of a further increase urged us to 
compare selected health behaviors of young Austrian DS 
consumers. Most participants were characterized by a 
healthy BMI, limited alcohol consumption, healthy eat-
ing patterns, and a sufficient amount of weekly exercising. 
However, only the consumption of healthy food as well as 
weekly time spent on exercise as part of health behavior was 
able to predict DS consumption. DS consumers therefore 
exhibit a broader range of health behaviors. Further stud-
ies with larger national samples and alternative assessment 
methods are necessary to consolidate the existing results 
and hypotheses.
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