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Exploring motivations,
information behavior,
perceptions, and intentions
among dietary supplement users:
a cross-sectional survey study in
Germany

Robin Janzik*, Johanna Geppert, Patricia Muller, Inka Notz,
Henri Obstfeld, Bianca Roth, Anna-Maria Volpers and
Gaby-Fleur Bol

Department Risk Communication, German Federal Institute for Risk Assessment (BfR), Berlin,
Germany

Objective: The use of vitamins, minerals, or botanicals via dietary supplements
(DS) is increasing in the general population despite unclear benefits and the
potential risks they pose to otherwise healthy individuals. A number of studies
have made attempts to explain past use based on isolated individual (e.g.,
age), motivational (e.g., maintenance of health), informational (e.g., labeling),
or perceptual (e.g., risks and benefits) variables. However, little research has
examined explaining factors comprehensively among users, or explored future
intentions to expand use beyond one's current consumption.

Methods: This study aimed to address these gaps by analyzing nationally
representative survey data from Germany (N =1,071). Participants were
quota-sampled based on gender and age groups, educational levels, and
federal states. Identifying DS users was based on the self-reported intake of
61 different substances, while measurements included items on health-
related characteristics as well as DS-related motivations, information behavior,
perceptions, attitudes, and intentions.

Results: Consistent with prior research, DS users (76.9%, n = 824) tended to
be female, younger, more health-conscious, and health-literate compared to
non-users. Analysis of user data suggested five distinct motivational factors:
preventive, social, vulnerable, unhealthful, and situational. Users reported to
receive information about DS from different sources only rarely and to feel
only moderately informed. Further, users’ perceived risk and benefit of using
DS were inversely related and associated with their general attitude toward the
substances. Intentions to expand use were predicted by younger age, preventive
as well as social motivations, and benefit perceptions.

Conclusion: These results indicate that both past and future DS use is associated
with diverse reasoning and own, primarily positive, judgements, potentially
rooted in a confounding of perceived risk and benefit. Science communicators
may build on these results by considering the conditions in which decisions for
DS use are made.
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1 Introduction

Dietary supplements (DS) are a collective term for various
substances that are intended to positively complement regular food
intake. In several countries, such as Germany, their ingredients are not
allowed to be pharmacologically active. Thus, DS are regulated as food
and, unlike medical products, not subject to strict approval and quality
control. DS are divided into several main categories, including
vitamins, minerals, and botanicals. Vitamins, as organic compounds,
are essential for the human metabolism but cannot be entirely
produced by the body. For example, vitamin C, supports the immune
function (1). Minerals, as inorganic food components, are divided into
macro or bulk elements (e.g., sodium) and micro or trace elements
(e.g., iron). Magnesium, for example, is used to prevent cramps or
enhance athletic performance (2). Botanicals comprise herbal
ingredients or extracts. One example is ashwagandha powder, which
may reduce stress or improve sleep (3). DS also include amino acids
[e.g., branched-chain amino acids for muscle building; (4)], hormones
[e.g., melatonin for sleep disorders; (5)], or fatty acids [e.g., omega-3
for heart health; (6)].

However, using DS has also been associated with potential health
risks. In otherwise healthy individuals who adhere to a balanced diet,
it is generally expected that adequate levels of vitamins and minerals
are met through dietary sources alone. While an oversupply of these
nutrients through food intake is not to be assumed, it can occur with
the intake of high-dose DS [e.g., (7)]. Too high concentrations of
fat-soluble vitamins such as vitamin A, D, or E may be associated with
liver, heart, or kidney problems (8, 9). A similar association has been
observed with excessive mineral intake, with studies indicating that
too much iron can be related to the risk of short-term gastrointestinal
problems (10). The expected positive effect of the botanical
ashwagandha on sleep may be obscured by possible constipation (11).
It is important to note the significant diversity among the described
substances, both in terms of potential benefits and risks. Therefore, it
is necessary to consider them as separate entities, and thus, assess
individual exposure to DS in a nuanced manner.

Although the complex situation of balancing benefits and risks
should require individuals to carefully consider taking DS, studies
have been pointing to a high use for years (12). Results from surveys
on the rates of users in different countries vary greatly. In a study in
Germany by Kurzenhéuser-Carstens et al. (13), 57% of participants
reported having purchased DS for personal use in the last 12 months.
Studies from the USA have indicated different rates of between around
34% (14) and 49% (15) for a similar time period. In Denmark, the rate
was higher at 71% users (16) than in the Netherlands at around 53%
(17) and in France at 41% (18). More recent studies have shown
slightly lower user rates of around 39% in Japan (19) and around 54%
in China (20). By comparison, studies using student samples often
report higher rates of users above 50% (21-23). However, it is
important to note that users were defined very differently and studies
rarely covered the entire range of DS [see also (24, 25)].

Against this background, the question which factors are
associated with the use of DS becomes pertinent. Prior research

Frontiers in Nutrition

suggests that they can be categorized into four main areas. First,
previous studies have pointed to the importance of the individual
background, comprising sociodemographic characteristics, such as
education [e.g., (16)], and health-related variables, such as health
consciousness, suggesting those concerned about their physical
well-being may be more likely to resort to DS to stay healthy or even
to prevent potential health problems [e.g., (26)]. Second, studies
have examined different motivations for use and, for example,
indicated that the need for health management is related to the use
of DS (27). Third, more recently, research has focused on information
behavior. In addition to interpersonal sources, such as physicians,
friends, and family, as starting points for information, DS are
discussed and advertised on traditional media, such as TV,
magazines, and radio (28). In recent years, digital and social media
have become more important (29), leading researchers to also
explore the role of influencers, for example from the sports sector,
as opinion leaders promoting use, sometimes with undue health
promises [(30, 31); see also (32)]. Moreover, the labeling of products
and presentation of information could be relevant to consumers’
decision-making [e.g., (33)]. And fourth, another strain of studies
has looked at the role of perceptions and attitudes, for example,
suggesting that a positive attitude toward substances is associated
with DS use [e.g., (17)].

To better understand the increasing use of DS, it also seems to
be fruitful to examine intake-related intentions, reflecting the
likelihood of future behavior (34). However, intentions have received
little attention in research on DS. An exploratory study by Yang et al.
(35) demonstrated that the perceived importance of health was
positively associated with intentions to use DS in the future. Study
results also indicate that intention to use becomes less likely with
higher knowledge about the substances (20). What has been neglected
in the literature so far is the idea of expanding the current use of
DS. Investigating corresponding intentions seems interesting in view
of the increasing popularity of emerging DS (e.g., aloe) beyond more
established ones (e.g., vitamin D), as users seem willing to test the
potential effects of other available products.

Therefore, this study has twofold aims: first, to describe individual
differences in DS users and non-users, and to analyze motivations,
information behavior, and perceptions among those who have
reported taking them in the past; and second, to take a more in-depth
look at factors which explain intentions to take more DS in the future.
To investigate these aspects, we draw on data from a representative
online survey in Germany.

2 Literature review on factors of DS
use

2.1 Individual factors linked to DS use

In previous research, various individual factors for DS intake have
been investigated, such as demographics and health-related variables,
including lifestyle or dietary habits.
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Most studies show that women are more likely to use DS
compared to men [e.g., (15, 16, 36); see also (24)]. In terms of age,
earlier studies have shown that older participants were more likely to
be users [e.g., (13, 16); see also (24)], while more recent studies have
indicated an inverse relationship [e.g., (36, 37)] or little difference (17).
Those with a higher level of education may be more aware of the
nutritional gaps that DS can fill and, as a result, be more likely to
incorporate the substances in their diet [e.g., (16)]. Indeed, DS use
appears to be more widespread among individuals with higher
education [e.g., (16, 38)].

Concerning lifestyle-related factors, prior research has
demonstrated that those already in good health condition [e.g., (36,
39); see also (24)] and with more individual sports practice (40) tend
to have a higher DS intake. However, few studies have further explored
these links, potentially uncovering underlying mechanisms
behind effects.

More recently, studies have begun to investigate health-related
Health

consciousness is defined as the tendency to seek to understand and

individual factors such as health consciousness.
potentially control influences on one’s own health [e.g., (41)].
Therefore, a link to DS use seems plausible. Royne et al. (26)
showed that health consciousness was positively associated with
attitudes toward DS, while these attitudes, in turn, had a positive
effect on perceived benefits and a negative effect on perceived risks.
Other important variables in health decisions are considered to
be types of literacy. Literacy in this context is defined as the
understanding of, access to, and individual ability to assess health-
related information [e.g., (42)]. With regard to DS, so far, few
studies have looked at the role of this variable. As a first exploration,
Yang et al. (35) examined media literacy among students,
conceptualizing it as an understanding of authors and audiences,
messages and meanings, as well as representation and reality. Their
results suggested a negative link between media literacy and
current DS use.

2.2 Motivations driving DS use

Studies aimed to capture the diversity of different motivations for
DS use, often also using terms such as reasons or motives. For
example, in an early qualitative study, Nichter and Thompson (27)
found that overall use was based on pragmatic, strategic, and
ideological reasons. The authors identified 30 different motivations,
which they categorized into the areas of health management (e.g.,
healthy aging), resisting illness (e.g., boosting immune system), illness
management (e.g., slow progress of disease), ideology (e.g., personal
freedom), and harm reduction (e.g., stress relief). Bailey et al. (15)
followed a similar approach in a quantitative survey by presenting
respondents with 22 potential reasons for DS intake. Among all adults,
the highest level of agreement was found for using DS to generally
improve and maintain health, while specific areas (e.g., bone health or
eye health) were reported less frequently. Other studies took a more
concise approach with regard to the number of possible motivations.
Barnes et al. (43), for example, presented respondents with six reasons
per DS, among them also a socially oriented one (i.e., “I was told to do
s0”). Moreover, they included a few specific ones (e.g., bone health for
calcium). Their results again point to health as the primary motivation
for DS intake.
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Thus, existing studies have predominantly focused on health
aspects for motivational factors. The potential role of other
motivations such as lifestyle choices, general health trends, or socially
oriented reasons (e.g., recommendations) have been less investigated
to date. The latter seem to be particularly important as DS are not
only recommended by interpersonal sources (e.g., physicians) but
also by influencers on social media, who have been shown to
be actively advertising and providing information on DS (30, 31). In
addition, there have been few attempts to identify overarching
motivations that would facilitate the identification of different types
of DS users.

2.3 Role of information sources and
presentation for DS perceptions

A number of studies report findings on the extent to which
information about DS and related information behavior affect the
perception and use of the substances in question. Experimental
approaches are often applied to investigate the impact of certain
elements of the presentation of information on intake-related
variables (44-46). For example, Mason et al. (45) showed that
government-mandated disclaimers did not affect efficacy and safety
perceptions of DS. However, a warning (compared to a disclaimer)
did lead to lower perceived efficacy and safety. Further research has
indicated effects of the ways information on DS are presented on
consumers’ assessments (33, 47, 48). A comparative study conducted
by Aschemann-Witzel and Grunert (47) in Denmark and the US
showed that non-scientifically framed information influences
individuals’ assessments of the effect of a DS in a positive sense.
However, this was only observed in Denmark; in the US,
scientifically framed information was more likely to lead to a
positive assessment.

Beyond this exploration of elements of information that DS users
may not come across themselves, few studies have examined the role
of media use and preferences for information sources for DS intake.
In an early study by Okleshen Peters et al. (49), participants reported
that they were most likely to receive information about vitamins from
doctors compared to parents, friends, the media in general, and
pharmacists. Pajor et al. (17) showed that social support,
operationalized by the extent of recommendations from the social
environment, had a positive effect on the use of DS. Furthermore,
specific media use, such as fitness content, has been found to promote
the use of certain DS [e.g., amino acids; (50)]. However, as Wang et al.
(51) summarized, research to date has focused more on business-to-
consumer communication and its credibility than on effects on actual
DS intake.

In summary, existing study results suggest that the perception of
DS may not only be associated with the presentation of certain
information but also with receiving information from certain sources.
This also raises the question of the extent to which the reception of
information is linked to respondents’” knowledge of DS. A focus on
certain sources could be associated with a more pronounced
perception of knowledge or feeling of being informed. Karbownik
et al. (52) conducted an initial study on this in the context of DS,
focusing the effect of advertising. However, given the effect of social
support, the role of other, particularly interpersonal sources for the
development of knowledge has been less investigated.
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2.4 Perceptions and attitudes associated
with DS use

Research suggests that perceptions, for instance perceived risk and
benefit, as well as attitudes have an impact on health-related behavior
(53, 54). Studies on various risks have shown that the perception of
risk and benefit is often negatively correlated. This raises the question
of whether this correctly reflects reality (higher risk corresponds to
lower benefit) or whether these two aspects cannot be assessed
independently of each other (there are benefits, but also risks).
Alhakami and Slovic (55) summarized that this negative correlation,
combined with a link to general attitudes, suggests a confounding of
risk and benefit, indicating that people are not adequately able to
assess the two dimensions separately. In the context of DS, where both
dimensions of each substance are equally challenging to assess for
laypersons, there is a paucity of research investigating this issue.

Nevertheless, prior studies have looked at perceptions and
attitudes toward DS. In a study of non-users of vitamin supplements
in Australia, O’Connor and White (56) showed that attitude and
subjective norms were predictors of willingness to use vitamins. Pajor
etal. (17) also found this positive association between attitude and DS
use and demonstrated that use became more likely with higher risk
perception. Further studies demonstrated links between knowledge
perceptions and DS use (20) as well as attitudes toward the
products (57).

Overall, given the paucity of studies that have examined perceptions
and attitudes in conjunction with the other factors outlined, further
investigation appears warranted. A significant research gap pertains to
the relationship between perceived risk and benefit in relation to DS.

2.5 Aims of the study

In light of the outlined gaps in the existing social science research
on DS, the current study had two aims. First, we aimed to provide a
comprehensive analysis of the characteristics, motivations,
information behavior and perceptions of DS users, adopting a broad
approach with a multitude of substances. Secondly, we examined
which factors predict intentions to expand own DS use in the future.

To this end, we drew on a comprehensive dataset from a population-
representative survey on this topic conducted in 2024. The results allow
current insights into the patterns of DS use and provide evidence on
variables that have received little attention to date. Considering the
importance of both interpersonal sources (49) and digital platforms as
well as a high presence in social media (29, 31), current data appear
relevant as the information environment in which DS are discussed and
advertised is dynamic. These results also provide starting points for
communicators with the aim of better understanding the perceptions
and behavior of DS users for tailored information services.

A first step involved exploring whether DS users differed from
non-users:

RQ1: Do DS users differ from non-users in terms of demographic
and general health-related characteristics?

Next, we investigated DS users’ motivations, information behavior,
and perceptions:

RQ2: Which motivations are relevant among DS users?

RQ3: How do DS users receive information and how does this
relate to feeling informed?
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RQ4: Do DS users separate benefits and risks in their perceptions?

Lastly, we analyzed which factors are linked to intentions to use
further DS in the future:

RQ5: Which health-related, motivational, informational, and
perceptual factors contribute to intentions to expand DS use?

3 Materials and methods
3.1 Procedure and participants

The current research was part of a comprehensive online survey study
on DS that also included aspects of use not covered in this paper.' Data
were collected in cooperation with a professional service provider for
market and social research during September 2024. Since our study
primarily had exploratory objectives, we decided not to conduct a power
analysis in advance and instead aimed for a sample size of approximately
1,000 participants in order to achieve a balance between informative value
and resources. Online access panels were used to recruit participants and
random quotas based on combined gender-age groups, educational levels,
and federal states increased the data’s representativeness.

A total of 1,156 participants completed the questionnaire after
consenting to take part in a survey about nutrition and health. The
service provider screened the data in terms of fast completion times
(60% faster or more than the median completion time), straight-lining
(answers in a 26-item scale with SD = 0), and implausible answers in
open-ended questions. This process led to the exclusion of 85
participants, resulting in a final sample of N = 1,071. The mean age
was 49.0 years (SD = 17.1), gender categories (51.1% female) and
education levels (39.1% higher education) were equally distributed
(see Section 4.1 for full information).

3.2 Measurements

3.2.1 DS use

To measure DS use, we adopted a broad approach using four self-
developed questions addressing different kinds of DS. Following a
general question (“Please indicate which of the following [vitamins |
minerals | botanicals | other substances] you have taken in the
previous 12 months via dietary supplements (e.g., as capsules or
powder)”), participants were asked to select whether they had used a
total of 14 vitamins (e.g., vitamin D, beta-carotene), 17 minerals (e.g.,
magnesium, zinc), 12 botanicals (e.g., ashwagandha, curcumin), and
18 other substances (e.g., omega fatty acids, creatine), respectively, in
the past (see Supplementary Table S1). In each of the four questions,
participants could select multiple answers and name additional DS not
presented. Exclusive answer options (e.g., “I have not taken any of
these”) allowed to indicate that none of the listed substances were

1 These data are the basis for analyses in another journal contribution out of
the scope of this article. For more information see: Obstfeld H, Lohmann
M. Nahrungserganzungsmittel im Kontext sozialer Medien: Ergebnisse einer
Befragung zur Nutzung und Wahrnehmung in Deutschland [Food supplements
in the context of social media: results from a survey on use and perceptions

in Germanyl. Bundesgesundheitsblatt, forthcoming.
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used. To be identified as users, participants were required to report
having taken at least one of the presented 61 substances via DS within
the previous 12 months.

3.2.2 Health-related characteristics

The measurement of health consciousness was based on an adapted
and shortened version of the Health Consciousness Scale in German
(HCS-G) by Marsall et al. (58). Three items (e.g., “I'm constantly
examining my health”) on a scale from 1 = “Strongly disagree” to
5 = “Strongly agree” were used to assess participants’ concerns about
health and their day-to-day occurrence. Internal consistency of the
mean index was satisfactory (x = 0.85, M = 3.7, SD = 0.9).

Participants health literacy was measured using the German revised
eHealth Literacy Scale (GR-eHEALS) by Marsall et al. (59). We chose a
measure of digital health literacy to account for DS’ presence in digital
information environments (e.g., social media) in recent years. The scale
comprises two factors: information seeking reflects knowledge about
digital sources of relevant health information (e.g., “I know how to find
helpful health resources on the Internet”), while information appraisal
reflects abilities to distinguish relevant from irrelevant information (e.g.,
“I can tell high-quality from low-quality health resources on the Internet”).
Each factor was measured using four items on a 5-point scale ranging
from 1 = “Strongly disagree” to 5 = “Strongly agree” Mean indices for
both factors showed satisfactory internal consistency (information
seeking: o = 0.88, M = 3.6, SD = 0.9; information appraisal: o= 0.81,
M=36,SD=0.8).

3.2.3 DS use motivations

DS use motivations were assessed by a total of 26 self-developed
items. Introduced by a general question (“For which reasons do
you personally take dietary supplements? I take dietary supplements
because...”), these items were based on theoretical considerations in
terms of intake and covered areas such as prevention (e.g., “I want to
prevent illnesses or health complaints”), deficits (e.g., “I know that
I am deficient in certain nutrients (e.g., according to laboratory
tests)”), optimization (e.g., “I want to improve my physical or mental
performance”), or the social environment (e.g., “I was personally
advised to do so by a person from my private environment”). Each
item was measured on a 5-point scale ranging from 1 = “Strongly
disagree” to 5 = “Strongly agree” Item statistics and further analyses
are reported below.

3.2.4 DS information behavior

We measured participants’ frequency of receiving information
about DS using six items covering different interpersonal sources.
These included (1) physicians, (2) pharmacists, (3) sales staff in
supermarkets or drugstores, (4) partner or relatives, (5) friends or
acquaintances, and, more generally, (6) people from the sports sector.
Each item was measured on a 5-point scale ranging from 1 = “Never”
to 5= “Very often”

The extent to which participants feel informed about DS was measured
using five self-developed items. Based on a 5-point scale ranging from
1 =“Very bad” to 5 = “Very good,” these items covered outcomes (e.g.,
“Health benefits of taking dietary supplements’), intake (e.g.,
“Recommended maximum doses for the intake of dietary supplements”),
or the legal framework (e.g., “Legal regulations and control of dietary
supplements”). Calculating a sum index, higher scores corresponded to
feeling more informed (range: 5-25; M = 14.9, SD = 4.6).
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3.2.5 DS perceptions and attitudes

Risk and benefit perceptions regarding the self-administered intake
of over-the-counter DS (without prior consultation with a doctor)
were measured using two self-developed items, respectively. On a
5-point scale ranging from 1= “Very low” to 5= “Very high
participants were asked to rate the health risk (M = 2.9, SD = 0.9) and
health benefit (M = 2.9, SD = 0.9; see Supplementary Table S2 for
item distributions).

The measurement of the general attitude toward DS comprised
two self-developed items. Participants were asked to rate both a
potential positive impact (“Taking dietary supplements also has a
positive impact on healthy people with a balanced diet”) and the
absence of a positive impact (“For healthy people with a balanced diet,
dietary supplements are not necessary for the supply of nutrients”) on
a 5-point scale ranging from 1 = “Strongly disagree” to 5 = “Strongly
agree”” After recoding the negatively-worded item, a mean index with
acceptable internal consistency (despite being a two-item measure;
o = 0.62) was built (M =2.7,SD =0.9).

3.2.6 Intentions to expand DS use

One self-developed item measured intentions to expand DS use in
the future. Participants were asked to assess their likelihood taking DS
that they had not previously taken in the next 12 months. Based on a
5-point scale ranging from 1 = “Very unlikely” to 5 = “Very likely;” the
overall mean was comparatively low (M =24, SD=13; see
Supplementary Table S2 for item distribution).

3.3 Data analysis

Answering RQ1 involved calculating the rate of DS users and
conducting y*- and t-tests for comparisons with non-users; p-values
were adjusted for multiple comparisons based on the Holm method.
For RQ2, we investigated motivation items using exploratory factor
analysis after inspecting distributions and checking the data for
suitability based on Kaiser-Meyer—Olkin (KMO) and Bartlett’s test
(60). Information behavior (RQ3) was explored by inspecting means
for sources of information on DS and correlations with feeling
informed. Associations between risk and benefit perceptions and
attitudes (RQ4) were also explored by computing correlations. Finally,
for RQ5, a hierarchical regression analysis was conducted to predict
intentions to expand DS use. Predictors were included step-wise to
investigate the extent to which the different sets of variables added to
explaining variance. Inspecting variance inflation factors of all models
did not show signs of multicollinearity issues.

We performed all analyses in R [version 4.4.1; (61)].

4 Results

4.1 Differences between users and
non-users (RQ1)

Before investigating differences regarding demographic and general
health-related characteristics between users and non-users of DS (RQ1),
we identified a rate of 76.9% (n = 824) users in the full sample. Table 1
shows that DS users, overall, did not differ significantly from the full
sample in terms of gender, age, and education level distributions.
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TABLE 1 Participants’ demographics for the full sample and DS users.

Full sample DS users
(n =1,071) (n = 824)
%
Gender
Male 517 48.3% 374 45.4% 1.60 0.448
Female 547 51.1% 445 54.0%
Non-binary 7 0.7% 5 0.6%
Age
16-19 years 43 4.0% 34 4.1% 2.36 0.937
20-29 years 138 12.9% 113 13.7%
30-39 years 173 16.2% 144 17.5%
40-49 years 184 17.2% 148 18.0%
50-59 years 219 20.4% 162 19.7%
60-69 years 180 16.8% 131 15.9%
70-79 years 94 8.8% 68 8.3%
80 + years 40 3.7% 24 2.9%
M, SD 49.0 17.1 47.9 16.8
Education
Lower 269 25.1% 191 232% 2.08 0.556
Medium 372 34.7% 292 35.4%
Higher 419 39.1% 336 40.8%
Other 11 1.0% 5 0.6%
N=1,071

To contextualize the rate of DS users, Table 2 shows that minerals
were the most used substance group, followed by vitamins, while other
DS and botanicals were comparatively less used by participants.
Looking at the top-ten individual DS used, magnesium was used by
more than half of participants. This was followed by several vitamins
(D, B12, C), with well-known minerals such as zinc, calcium, and iron
also having been used by more than a fifth of participants.

Concerning demographic differences between users and
non-users of DS, Table 3 shows significant differences regarding
gender and age. Users were found to be more likely to be female and
younger. However, users were not significantly more likely to be higher
educated compared to non-users, although the difference almost
reached statistical significance (p = 0.078).

Further, DS users differed significantly from non-users with
regard to all three investigated indicators of health-related
characteristics. Users were more likely to be health-conscious and
health-literate in terms of knowledge of sources for health
information (information seeking) and competence to assess them
(information appraisal). Differences were of comparable magnitude
across the three constructs (d = 0.37-0.40).

4.2 Dimensionality of use motivations
(RQ2)

To examine relevant motivations among DS users (RQ2), we first
inspected means of the 26 measured motivation items. Figure 1 shows
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TABLE 2 Rate of DS users in the full sample by substance group and top-
ten individual substances.

Substance group

1. Minerals 692 64.6%
2. Vitamins 647 60.4%
3. Other 431 40.2%
4. Botanicals 293 27.4%
Top-ten individual substances

1. Magnesium 584 54.5%
2. Vitamin D 431 40.2%
3. Vitamin B12 364 34.0%
4. Vitamin C 340 31.7%
5. Zinc 280 26.1%
6. Calcium 261 24.4%
7. Iron 243 22.7%
8. Folic acid (vitamin B9) 193 18.0%
9. Vitamin B6 191 17.8%
10. Omega fatty acids 189 17.6%

N =1,071. Substance group and top-ten individual substances were arranged from highest to
lowest n.

that, on a descriptive level, mostly general, prevention- and curation-
related motivations were important. Highest mean values were
observed for taking DS to prevent illnesses, provide the body with
nutrients, maintain health, and to improve health. By comparison,
mean values for items addressing the social environment, such as
taking DS because of trends or recommendations from social media
influencers, were considerably lower. Overall, items arranged around
the middle of the scale, with mean values not exceeding 4.

To explore the dimensionality of the motivation items, we used
principal component analysis (n = 824, KMO = 0.89, Bartlett’s test:
x* (325) = 7572.38, p < 0.001). Visually inspecting the scree-plot and
parallel analysis (50 iterations) suggested a five-factor solution (see
Table 4). We removed four items given low primary loadings (< 0.50)
and another three items because of high cross-loadings [> 0.40;
(60)]. Five items comprised the first factor reflecting a preventive
motivation for taking DS to guard oneself against potential health
problems. The second factor reflected a social motivation including
five items addressing intake based on information received from
others. Three items loaded onto the third factor representing the
motivation to take DS due to knowledge about one’s own
vulnerability and corresponding advice from experts (i.e., vulnerable
motivation). A fourth factor comprising three items reflected the
motivation to take DS to balance out unhealthful lifestyle choices
(i.e., unhealthful motivation). Lastly, the fifth factor for a situational
motivation (three items) combined appraisals of the use of DS in
specific circumstances, such as periods of stress at work or in
personal life.

All five factors showed satisfactory internal consistency (o = 0.70-
0.79; see Table 4). For further analysis (RQ5), we calculated mean
indices for each motivational factor, respectively.
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TABLE 3 Demographic and health-related differences between DS users and non-users.

10.3389/fnut.2025.1663562

Users (n = 814) Non-users
(n = 239)

%/M (SD) %/M (SD)
Demographics
Gender (female) 54.2% 42.3% 10.03 0.002 0.003 0.10
Age (years) 48.0 (16.8) 52.5(17.4) 3.57 <0.001 0.001 0.27
Education (higher) 40.9% 34.3% 3.10 0.078 0.078 0.05
Health-related characteristics
Health 3.8(0.8) 3.5(0.8) —-4.96 <0.001 <0.001 0.40
consciousness
Health literacy - 3.6 (0.8) 3.3(0.8) —4.96 <0.001 <0.001 0.38
Seeking
Health literacy - 3.7 (0.8) 3.4(0.8) —4.84 <0.001 <0.001 0.37
Appraisal

N =1,053. Due to small cell sizes, non-binary participants (n = 7) and those not to be categorized into lower, medium, or higher education (n = 11) were excluded from analysis. Education was
dummy-coded into lower/medium (0) vs. higher education (1).

Prevent illnesses @
Provide body @
Maintain health @
Improve health @
Improve physically/mentally @
Treat illnesses e
Suspect deficiency @
Compensate fluctuations
Know deficiency
Many people deficient
Exposed to stress
Advised by doctor @
Little sport @
Improve athletically

Unhealthy diet

M otivation items

Improve work
Few nutrients in food
Advised by environment
Difficult life phase @
People around me @
Group with recommendation @
Heard/read advice H@
Avoid foods H
Advised by pharmacist H@H
Trend H@H
Recommended by influencer @
1 - Strongly 2 -Disagree 3 - Neither nor 4 - Agree 5 - Strongly
disagree agree

Mean

FIGURE 1
Distribution of DS use motivation items. n = 824. Items were arranged from highest to lowest mean. Error bars represent 95% Cls.
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TABLE 4 Summary of principal component analysis for DS use motivations.

Preventive Social

Factor loadings

10.3389/fnut.2025.1663562

Vulnerable Unhealthful Situational

Prevent illnesses 0.76

Maintain health 0.74

Provide body 0.72

Improve health 0.61

Many people deficient 0.50

Trend

People around me

Recommended by

influencer

Heard/read advice

Advised by environment

Advised by doctor

Group with

recommendation

0.73

Know deficiency

0.60

Unhealthy diet

Little sport

Few nutrients in food

Improve work

0.75

Improve athletically

0.70

Exposed to stress

0.64

Factor summary

Eigenvalue 3.52 2.96

2.60 2.55 2.48

Variance explained 25% 21%

18% 18% 18%

Number of items 5 5

3 3 3

M 3.5 1.9

2.5 2.4 2.5

SD 0.9 0.8

1.1 1.0 1.1

4 0.79 0.76

0.71 0.70 0.72

n = 824. Factor loadings < 0.40 are not shown for clarity. Means, standard deviations, and Cronbach’s a for each factor were based on the final number of items. Items not considered in
corresponding factor due to low primary loadings < 0.50: “Compensate fluctuations,” “Suspect deficiency,” “Treat illnesses,” “Avoid foods.” Items not considered in corresponding factor due to

high cross-loadings > 0.40: “Advised by pharmacist,” “Improve physically/mentally,” “Difficult life phase”.

4.3 Relationship of receiving information
and feeling informed (RQ3)

Exploring DS users’ information behavior (RQ3), we found
that on average participants received information from the
investigated interpersonal sources only rarely. Friends and
acquaintances were identified as the primary source of
information (M = 2.23, SD = 1.0), followed by partners or relatives
(M =222, SD =1.1), and physicians (M = 2.19, SD = 1.1). The
mean value for pharmacists as an information source were
comparatively lower (M = 1.96, SD = 1.0), while values for people
from the sports sector (M = 1.77, SD = 1.0) and sales staff in
supermarkets and drugstores ranked lowest (M = 1.43, SD = 0.8).
Overall, there were no meaningful differences between sources on
a descriptive level, albeit with a tendency toward the closer
social environment.
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Further, we calculated correlations of frequencies with which
users reported to receive information from the different sources and
their feeling of being informed about DS (see Table 5). Feeling
informed was highest positively related to the frequency of receiving
information from physicians (r = 0.19) and pharmacists (r = 0.16).
Overall, receiving information from neither source was negatively
correlated with the sum index of feeling informed.

4.4 Associations between risk and benefit
perceptions and attitude (RQ4)

To answer the question whether there was an inverse relationship
between DS users’ risk and benefit perceptions (RQ4), we first found
similar distributions of the two variables, with a significant difference
in means of 0.29, 95% CI [0.19, 0.39]. A higher mean of perceived
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TABLE 5 Intercorrelations of frequency of information regarding DS from different sources and feeling informed.

Variables 1 2 3 4 5 (§ 7
(1) Source — Physicians -
(2) Source - Pharmacists 0.54%% -
(3) Source — Sales staff in .22k 0.40%:%* -
supermarkets or
drugstores
(4) Source - Partner or 0.21%:%* 0.24%#:%* 0.29%:%* -
relatives
(5) Source - Friends or 0.20°%%* 0.30%** 0.36%** 0.49%** -
acquaintances
(6) Source — People from 0.23%:%* 0.31 %% 0.42%%% 0.31 %% 0.36%%* -
the sports sector
(7) Feeling informed 0.19%%* 0.16%%* 0.09* 0.10%* 0.08* 0.09% -

n=824.*p <0.05, **p < 0.01, ***p < 0.001. Pearson correlations based on list-wise deletion.

benefit (M = 3.14, 95% CI [3.07, 3.20]) was observed compared to
perceived risk (M =2.84, 95% CI [2.78, 2.91]), t (802) = —5.55,
p<0.001.

Table 6 shows that perceptions of risk and benefit of DS were
negatively correlated. Further, we found perceived risk to
be significantly negatively and perceived benefit to be significantly
positively correlated to overall evaluations of DS, as measured by
the index for general attitude. The correlation coeflicient for benefit
perception and attitude was higher by comparison. Consequently,
individuals consuming DS and perceiving them as beneficial were
less likely to perceive risks and more likely to hold a favorable
attitude toward them. In contrast, higher risk perceptions were
associated with a more unfavorable attitude toward DS.

4.5 Factors predicting intentions to expand
use (RQ5)

To investigate RQ5, we conducted a hierarchical regression
predicting intentions to expand use among those already taking
DS. The first step consisted of demographics as controls, with the
second step including variables for health-related characteristics. The
third and fourth step involved the entry of motivation factors and
information behavior (feeling informed). In the final, fifth step,
perceptions and attitudes were entered. All regression steps were
significant (p < 0.01; see Table 7).

Predicting intentions to expand DS use, including motivation
factors led to the largest increment in explained variance (AR* = 0.09,
P <0.001), while perceptions and attitudes (AR> = 0.03, p < 0.001) as
well as health-related characteristics (AR*=0.02, p =0.003) also
added significantly to explaining variance. The extent of feeling
informed, as a key indicator of information behavior, did not
incrementally explain variance (AR?=0.00, p=0.210). Several
variables emerged as predictors of intentions to expand the use of DS
in the following months. Regarding demographics, younger age
predicted intentions (P = —0.09). Further, both a preventive (§ = 0.13)
and a social motivation (f =0.11) were positive predictors. The
highest effect size among the significant predictors was observed for
perceived benefit (p = 0.15), whereas general attitude narrowly failed
to reach significance (f = 0.07, p = 0.085).
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TABLE 6 Intercorrelations of risk and benefit perceptions and general
attitude regarding DS use.

Variables M (SD) 1 2 3
(1) Risk 2.8(0.9) -
perception
(2) Benefit 3.1(0.9) —0.31%%* -
perception
(3) General 2.8 (0.9) —0.18%** 0.41%:%* -
attitude

n=824.%p < 0.05, *¥p < 0.01, ***p < 0.001. Pearson correlations based on list-wise deletion.

5 Discussion

The central contribution of the current study is the
comprehensive investigation of the characteristics of DS users, the
motivations behind their use, the sources of information they
consult, and their perceptions of the substances. In addition, this
study is among the first to provide insights into factors that are linked
to the extent to which individuals intend to expand their own use.
This goes, for instance, beyond initial analyses on individual
motivations (15), the importance of physicians as an information
source (49), and attitudes predicting intentions (56). In light of the
sample size and its representativeness, as well as the inclusion of a
large number of DS to identify users, the study also contributes to
developing high-quality standards for data on which the state of
research is based.

5.1 Understanding DS users’ motivations,
information behavior, and perceptions

Exploring the demographic and health-related characteristics of DS
users compared to non-users (RQ1) showed five out of six investigated
differences to be significant. With DS users more likely to be female and
younger, as well as tending to be rather highly educated, our current
results align with the trends demonstrated in the literature (24, 25).
Noteworthy, this pattern persists, indicating that the user group does not
appear to become more diverse, even though access to the products
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TABLE 7 Hierarchical regression model predicting intentions to expand DS use.

Step Predictor B 95% CI (B) = SE (B) B p R? AR?
Step 1: Demographics Gender (1 = female) 0.02 [-0.16,0.19] 0.09 0.01 0.864
Age —0.01 [-0.01, —0.00] 0.00 —0.09 0.025
Education —0.02 [-0.21,0.17] 0.10 —0.01 0.830 0.02%* -
(1 = higher)
Step 2: Health-related Health consciousness 0.02 [-0.10, 0.14] 0.06 0.01 0.773
characteristics Health literacy - 0.14 [~0.05,0.32] 0.09 0.09 0.148
Seeking
Health literacy - -0.06 [-0.26,0.14] 0.10 —0.04 0.534 0.04 % 0.02%*
Appraisal
Step 3: Motivations Preventive 0.19 [0.06, 0.33] 0.07 0.13 0.005
Social 0.17 [0.04, 0.29] 0.06 0.11 0.011
Vulnerable 0.03 [—0.05, 0.12] 0.04 0.03 0.446
Unhealthful 0.06 [-0.05, 0.17] 0.05 0.05 0.269
Situational 0.00 [-0.10,0.11] 0.05 0.00 0.925 0.13%%* 0.09%#*
Step 4: Information Feeling informed 0.01 [-0.01, 0.03] 0.01 0.03 0.425 0.13%#% 0.00
behavior
Step 5: Perceptions Risk perception —0.02 [-0.13, 0.08] 0.05 —0.02 0.662
and attitudes Benefit perception 021 [0.10,0.33] 0.06 0.15 0.000
General attitude 0.09 [-0.01, 0.20] 0.05 0.07 0.085 0.16%%* 0.03%**

All regression steps were based on cases without missing values (n = 667). *p < 0.05, **p < 0.01, ***p < 0.001. Due to small cell sizes, non-binary participants (n = 7) and those not to
be categorized into lower, medium, or higher education (n = 11) were excluded from analysis. Education was dummy-coded into lower/medium (0) vs. higher education (1). Shown are values

from the last step of analysis including all variables.

broadened in recent years [e.g., (62)]. Future studies should explore which
variables explain these demographic trends. Health consciousness and
literacy are only starting points for this. Our results showed higher levels
among users, which seems plausible in light of the assumed health
benefits of DS (26, 35, 63). However, given the often unclear benefits for
healthy individuals and potential risks of some substances, the question
arises as to whether health consciousness or literacy should be considered
an ideal orientation for decision-making regarding DS.

In terms of motivations (RQ2), our study is among the first to
identify overarching motivational factors comprising various
individual ways of reasoning. Unlike most prior research, which
focused on isolated health-related motivations [e.g., (15, 43)], our
results add a social component and consider situational intake.
Interestingly, comparing means of factors, a social motivation was
relatively less important, even though the potential role of trends and
recommendations by influencers for DS consumption is a much-
debated topic. The fact that DS use does not only occur in the context
of concerns for one’s own health or due to perceived vulnerability
should be taken into account in future research. In addition, future
studies should continue to explore motivations by attempting to
replicate the structure found here, also using confirmatory approaches.

Regarding information behavior (RQ3), our results showed that DS
users only rarely received information about these products from different
sources of information. Moreover, this was associated with a rather low
subjective feeling of being informed about the topic. It is important to
note that our measurement focused on interpersonal sources. This raises
the question of how users acquire their desired information, as it is
conceivable that own media usage is a more important source to gain
insight [e.g., (50)]. More generally, users may rather rely on their own
judgment for relevant information, being critical of the stance and
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knowledge of the social environment and health professionals (64). Low
correlations between individuals' perceived information levels and
interpersonal information sources support this conclusion.

Results on the investigation of the relationship between perceived risk
and benefit (RQ4), as originally suggested by Alhakami and Slovic (55),
showed a pattern common to several risks, with both constructs showing
a negative correlation and an additional association with attitudes. These
associations suggest the interpretation of a potential confounding of risk
and benefit (55) but they may also be rooted in affect guiding
interpretation (65). One possible conclusion is that individuals understate
potential risks of DS when they see benefits, but this interpretation should
be further investigated in future studies. Further research should also
make efforts to rule out a possible measurement artifact through semantic
contrast by exploring different scales. Ultimately, perceptions of specific
substances should also be looked at separately, especially as assessing the
risks and benefits of DS as a whole can be challenging researchers and
consumers alike.

5.2 Factors affecting future DS use
intentions

Investigating factors associated with intentions to expand DS use
among current users (RQ5) provided a deeper understanding of the role of
demographic and health-related characteristics, motivational factors,
information behavior, as well as perceptions and attitudes. The
comparatively low mean value of intentions (M = 2.4) indicates that the
idea of increasing the consumption of DS beyond current levels is not a
particularly prevalent one. This is consistent with other survey results which
also show only moderately high means of future purchase intentions related
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to DS [e.g., (31)]. Consequently, it can be hypothesized that some segments
of the population might, thus, be content with their current choices of
intake. However, this may also indicate gaps in information, as the use of
additional substances without knowing their potential benefits would
require a general ‘more-is-better’ stance [see also (33)].

Younger age was associated with greater intentions to expand DS use.
Openness or sensation seeking could be relevant factors here as individual
experience might lead to a better understanding of which DS have the
desired outcomes (66). This also suggests that, in this context, demographic
factors should not only be controlled for alongside more psychological
factors, but also considered as potential explanatory variables.

Health-related variables also, overall, contributed significantly to
predicting the likelihood of increasing DS consumption, suggesting
that individuals who are already engaged in beneficial health behaviors
may be more receptive to expanding their DS intake (26, 35, 63).
However, none of the investigated variables individually reached
significance. Therefore, this result should be interpreted with caution.

Further, results indicate that motivation factors are most relevant
in explaining intentions to expand DS use. Specifically, both preventive
and social motivations emerged as significant positive predictors.
Individuals who perceive DS as a means of maintaining health or are
driven by thoughts about their social environment promoting use
were more likely to expand it. Aligning with prior research, the idea
of prevention is important for individual health-related decisions [e.g.,
(15, 67)] and the influence of peers and societal norms contributes to
this behavior as well (17, 68). The other three factors measured
(vulnerable, unhealthful, situational) played a less significant role. This
could be explained by these motivations being more specific (e.g.,
knowing a deficit and the corresponding substance) and event-related
(e.g., knowing a substance to solve an acute problem).

Perceptions and attitudes were also relevant predictors of intentions,
with perceived benefit emerging as the strongest influence. Advantages
compared to disadvantages represented by potential risk seem to
be more decisive for increasing use, while controlling for each other.
Echoing this result, Bearth and Siegrist (54), in one of the few meta-
analyses in this field, also found a tendency for a higher effect of benefit
as opposed to risk perceptions on the acceptance of food technologies.

Opverall, the results for future use intentions point to similar patterns
as those observed in past use, with certain motivations and the perception
of positive effects playing a role. Noteworthy, the amount of variance
explained with R? = 0.16 in the model with all the variables examined was
not particularly high. Although this is not relevant for the assessment of
the individual effects and still allows statements to be made about the
importance of the variable blocks [e.g., (69)], the value indicates that
other, external factors that have not been included here could be relevant.
Economic factors such as price or product availability might influence the
development of intentions as these are boundary conditions to be able to
buy and use a new DS. Further, prior advice from health professionals
could form how individuals assess the need for and advantages of
additional substances over time.

5.3 Implications for science
communication and public health
messaging

The results of this study offer implications for science
communication and public health messaging about DS. In terms of
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targeted information, the results showed that users of DS are more
likely to be younger, female, and more health-conscious. At the
same time, this provides insights into which segments of the
population are more likely to be non-users who should also
be provided with relevant information based on their characteristics.

Additionally, the findings suggest that different motivational factors
are associated with the use of DS. For communicators, it is therefore
important to understand that these motivations can vary and may
be associated with specific information needs. Given that preventive and
social motivations, in particular, were found to affect the expansion of DS
use, they should be taken into account when designing messages. For
example, for preventive users, information about long-term risks and
benefits could encourage further engagement with the topic, whereas for
socially motivated users, approaches that promote critical evaluation of
received advice or strategies for dealing with misinformation could play
an important role [see also (52)].

Given the results on information behavior, it seems prudent for
communicators to place greater emphasis on reliable information
sources concerning DS. With feeling informed being correlated mostly
with receiving information from physicians and pharmacists, the role
of healthcare professionals next to specialized information services,
such as websites [e.g., (70)], should be strengthened as starting points
for guidance on the variety of DS and their potential combined effects.

Lastly, based on the results on perceived risk and benefit,
communicators should factor in that consumers’ general idea of DS
may in some cases not be nuanced. This calls for balanced messaging
addressing both aspects and disentangling that a substance might
entail specific benefits but also pose certain risks depending on
exposure levels.

5.4 Limitations

Our study is not without limitations. First, overall, we adopted an
exploratory approach based on quantitative data investigating mostly
correlational patterns between variables. To examine causal links,
future research should integrate longitudinal approaches.

Second, our study focused on DS in general. As a very
heterogeneous group of substances with different use patterns, it is
challenging to evaluate it uniformly. Respondents could have based
their general assessment of DS on that of a specific substance. Future
studies should therefore attempt to replicate the results with regard to
substance groups that are dominantly used [e.g., botanicals; see also
(71)] or even individual substances [e.g., vitamin D; see also (72)].

Third, accordingly, we used a broad approach to identify users,
covering a span of 12 months. It is possible that stricter criteria (e.g.,
30 days) may lead to different results, both with regard to prevalence
and predicting intentions among users. Future research should extend
our dichotomization by, for example, examining infrequent and
frequent users, taking into account users of different substance groups.

Fourth, our analysis focused on interpersonal sources. While the
frequency of receiving information from these sources has been
underresearched before, a full picture requires comparing frequencies
with other important sources, such as social media platforms. Future
research may therefore also benefit from integrating survey and
content-analytical data.

Fifth, the study used some single-item measurements, such as
those for risk and benefit perceptions and intentions, due to space
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constraints. This limits construct validity, potentially attenuating or
inflating correlations because of common-method variance. In future
studies, these measurements should be compared with established
multi-item measurements on various constructs to improve reliability.

Finally, the results were based on a sample from Germany. Given
dietary habits that may be associated with the increased use of specific
DS, the results cannot be transferred with certainty to the situation in
other countries or cultures. Due to the focus of previous research on
Western countries, further studies on the topic in non-Western
contexts would be beneficial.

6 Conclusion

Which motivations, information behavior, and perceptions do
users of DS show and to what extent are they willing to expand their
use? Based on a representative sample of the German population and
using a wide range of substances to identify users, this study explored
key variables to better understand past and future use of DS. Overall,
the results indicate diverse (i.e., preventive, social, vulnerable,
unhealthful, and situational) motivational factors, an information
behavior that is less influenced by interpersonal sources, and an
indistinct association in individual perceptions of risks and benefits of
DS in general. Intentions to expand the range of DS taken were driven
by age, motivations (preventive and social), and perceived benefits. In
a time of increasing popularity of DS, the benefits of which might
be unclear for otherwise healthy individuals, communicators should
recognize that use is not simply determined but based on an interplay
of different motivational, informational, and perceptual factors.
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