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Does knowledge and concern
regarding food supplement safety
affect the behavioral intention of
consumers? An experimental
study on the theory of reasoned
action

Talha Bayir™*, Selim Cam? and Murat Fatih Tuna?

!Sirnak University, Sirnak, Turkiye, 2Cumhuriyet University, Sivas, Turkiye

In recent years, health crises have led consumers to make more frequent
purchases of food supplements. The global food supplement market, which
reached $61.20 billion in 2020, is estimated to reach $163.12 billion by 2022 and
$350.96 billion by 2032. However, many consumers still have concerns about
the safety of food supplements. Within the scope of the research, firstly, the
health consciousness (HC) level of food supplement consumers was determined.
Secondly, food safety knowledge (FSK) and food safety concerns (FSCs) were
measured. Thirdly, consumers’ attitudes (ATUs), subjective norms (SNs), and
behavioral intentions (Bls) toward food supplements were determined within the
scope of the theory of reasoned action. The study used a convenient sampling,
and 327 participants were included in the sample population. The data for the
analysis was collected using the online survey method in the third quarter of
2023. The relationships between hypothesized items in the structural model
were tested using the Smart-PLS. The validity and reliability of the measurement
model were evaluated at the start of the structural equation modelling approach
using confirmatory factor analysis (CFA). Regression analyses were performed
in the structural model phase to evaluate overall fit and suggested relationships
by way of the Smart-PLS. In light of the findings, it was determined that the
interaction between HC and ATU was mediated by FSK, and the interaction
between HC and the SN was mediated by FSK. Consequently, this research
presents a variety of theoretical and practical implications to give clues for
consumers’ health regarding food supplement consumption.

KEYWORDS

health consciousness, food safety knowledge, food safety concern, theory of reasoned
action, food supplement, consumer behavior

Introduction

Food is a major social issue closely related to people’s lives and is becoming increasingly
critical due to this relevance (1). One of the main goals in solving this problem has been shown
by the United Nations ensuring food security (2). As certain factors, such as globalization,
urbanization, increasing disposable income, and purchasing preferences, continue to change
dietary habits worldwide, food security (FS) concerns have increased (3). The statistics on food
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safety are staggering. By the World Health Organization (4),
approximately one in ten people worldwide suffer from an illness due
to the consumption of contaminated food, and 420 thousand dies as
a result annually. According to the same statistics, children under five
carry 40% of the foodborne disease burden, with 125 thousand deaths
annually (4). It is also known that food safety problems create a budget
burden. While foodborne illness costs the American food service
industry $55.5 billion annually, each food safety outbreak costs the
business between $6,330 and $2.1 million, depending on the
company’s size and how widespread the outbreak is (5). These figures
make the perception of food safety important for the public and for
consumers who are part of the public. According to Knight and
Warland (6), although farmers, businesses and government agencies
take steps to ensure a safe food supply, food safety ultimately depends
on public perception. On the other hand, consumers’ ecological and
genetic concerns about food safety led them to be informed about
food (7). Therefore, it is critical to investigate the impact of consumers’
knowledge and concerns about food safety on their behavioral
intentions (BIs). Indeed, Liguori et al. (3) state that consumers’
concerns about food safety affect their food consumption behavior
and dietetic attitudes.

Food safety was first used to describe whether a country had
access to sufficient food to meet its nutritional energy requirements
(8). Over time, the definition of the concept has been expanded to
include the handling, processing, preparation, and storage of food in
a way that helps prevent foodborne diseases (9). Although there is a
theoretical study on food safety (10), several studies also address the
issue from a consumer perspective. A number of these studies aim to
measure the knowledge and practicality of consumers regarding food
safety. At this point, Unusan (1 1) and Kennedy et al. (12) investigated
the food safety perceptions of consumers who prepare food for their
households and how they apply it in practice. Medeiros et al. (13) even
developed a knowledge and attitude scale that can be used in
consumers’ food safety education. Empirical studies aim to increase
consumers’ knowledge and practice through education in adults (14,
15) and children (16, 17). Several studies in the literature focus on
consumers’ perceptions of food safety in terms of the service sector.
In one of these studies, Liu and Lee (18) reduced restaurant consumers’
perceptions of food safety into functional, mechanical and human
perspectives. In another study, Seaman, and Eves (19) investigated the
role of hygiene in managing food safety in the service sector.

Despite the growing popularity of food safety as a topic of study,
there are relatively few studies on the BIs of dietary supplement
consumers (20, 21). To date, academics have used the protection
motivation theory (PMT) (22, 23), the health belief model (HBF) (24),
the value-attitude-behavior (VAB) (25) and the theory of planned
behavior (TPB) (9, 26) as well as the theory of reasoned action (TRA)

22, 27) to investigate consumers’ perceptions and attitudes towards
food safety.

The TRA, one of these theories, is a theory developed by Fishbein
& Ajzen (28) that attempts to explain BI with ATUs and subjective
norms (SNs). It can be seen that the studies that want to benefit from
the explanatory power of the TRA within the scope of food safety have
focused on food safety and risk communication (22), food safety
intention (29) and working habits of food industry employees (30),
attitudes and beliefs of consumers with regard to food hygiene (27),
the creation of segmentation strategies related to genetically modified
foods (31), halal food purchasing behavior (32), organic food
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purchasing behavior (33) and whether such behavior differs according
to gender (34). In addition, the mentioned studies investigate the Bls
of consumers, food sector employees, managers and consumers
towards food.

Another theory, the TPB, emerged by adding another intention
determinant, called perceived behavioral control, to the TRA (35).
Accordingly, the studies in which it is used within the scope of food
safety have investigated the issue based on farmers (36, 37), food
business employees (38, 39), restaurant managers (40), and consumers
(41, 42). Tt can also be seen that studies using the TPB based on
consumers have addressed food safety in the hygienic dimension,
which is a sub-dimension related to food safety (42, 43), in a limited
period such as the pandemic (9, 44), and in the direction of informing
specific consumer groups such as low-income families (45). In
addition, studies using the theory have addressed safe food
consumption (43), improving food safety measures (46), healthy
eating (47), healthy and sustainable food purchasing behavior (48),
organic food consumption (49, 50), the role of trust in organic food
consumption (51), Bl regarding food safety (52), intention to purchase
halal food (53), food supplement purchasing behavior (20, 21, 54), and
the effects of food safety on BI (52).

Although there are studies that address food safety and food
supplement issues together (55, 56), or even aim to explain consumer
behavior by using more than one theory together [for example,
PMT+TPB (22); VAB+TPB (57); TRA + TPB (58)], there is no study
that addresses the mentioned issues together, includes food safety
knowledge (FSK) and concern in the model and aims to explain
consumers’ Bls with the TRA and TPB. In addition, no study has tried
to explain FSK and food safety concern (FSC) with the TRA.

FSC and FSK are topics addressed with health consciousness (HC)
in the literature. In a study using HC and FSC as variables, Michaelidou
and Hassan (59) examined the effect of ethical identity on the attitude
of consuming organic products. On the other hand, Hsu et al. (60)
investigated the effect of FSC and HC on intention to purchase organic
products. Quick et al. (61) investigated the effect of FSK on BI of
secondary school students using the HBF and the TRA. Khayyam
etal. (9) examined the effect of food safety and HC on consumption
behavior intention in the context of the TPB. The literature also rarely
shows that FSCs affect HC. Su et al. (62) suggested that FSC is one of
the factors affecting HC. However, none of the mentioned studies
established a model to predict the relationship between FSC and
HC. On the other hand, Nagaraj (63) revealed a relationship between
FSC and HC and that this relationship affects the intention to purchase
organic products through consumer attitude.

FSK, another dimension addressed with HC, is a less studied topic
than FSC. Shafieizadeh et al. (64) stated that adopting food safety
information is influenced by perceived information quality and
perceived information reliability and that HC and FSK moderate this
effect. Although there have been studies that overlap the perception
of food safety with the BI of healthy food knowledge (65), to the best
of our knowledge, there is no study that uses the TRA theory to
explain the moderating effect of consumers’ knowledge and concerns
regarding food safety on their Bls. Moreover, since studies on food
safety have focused on several different aspects, it is evident that there
is a lack of studies that precisely portray the knowledge and concerns
of consumers who purchase food supplements.

In addressing the gaps, this study develops and examines a holistic
model. The study will provide an understanding of the role of FSK and
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concerns in forming Bs regarding food supplements. In this way, it
will make a tangible contribution to the widespread literature. In
addition, the study’s results will contribute to businesses in the food
supplement market, which is a growing market, helping them to
understand their customers better. With this study, food supplement
providers are thought to take the following steps to provide the
necessary information by addressing consumers’ concerns.

Literature review and hypothesis
development

Food supplement

Technology has made it possible to produce standard nutrients in
powders and tablets and thereby easily integrate them into a regular
diet (66). The gradual growth of the sector has led to the common
name of food supplements. The European Food Safety Authority
(EFSA) (67) defines food supplements as follows: “Food supplements
are concentrated sources of nutrients (i.e., minerals and vitamins) or
other substances with a nutritional or physiological effect that are
marketed in ‘dose’ form (e.g., pills, tablets, capsules, liquids in measured
doses).” The current understanding of health requires patients to take
amore active role in their own health care and, for many people, being
‘healthy’ means taking dietary supplements (68). Food supplements
include minerals, vitamins, favoured carbohydrates, pre-probiotics,
essential fatty acids, amino acids, fiber-containing supplements, various
plants, and extracts from these plants. It is necessary to ensure that
food supplements are safe before they are marketed, and the product
label should reflect accurate information that is not misleading (69).
Apart from their basic properties, according to Sto$ et al. (70), food
supplements are seen to mitigate the impact of unhealthy diets for
young consumers, and to maintain good health for adults. Food
supplements are a growing industry, and the statistics are impressive.
The size of the global dietary supplement market was $163,986 million
in 2022 and is projected to increase by 9% annually by 2030 (71).

Health consciousness

HC refers to the state of readiness to undertake health actions
(72). Previous studies have shown that health is perceived as an
individual investment and a determinant of consumers’ purchase
intentions (73). Health-conscious consumers are aware of and
concerned about their own well-being and are motivated to improve
and/or maintain their health and quality of life; they also prevent
diseases by engaging in health-conscious behavior (59). In addition,
consumers with this consciousness show a BI to consume healthy
products (9). Previous studies on HC are generally associated with the
consumption of organic products (60, 63) and healthy food (74). In
addition, food supplements are one of the functional food’s individuals
use, and their tendency to consume these supplements is influenced
by HC (75). HC is also an essential determinant of attitudes towards
food supplements and price perception (68). In addition, it has also
been reported in the literature that the HC of restaurant consumers
affects their BIs and purchase decisions (76), which is in line with the
findings of Nagaraj (63). Again, Nagaraj (63) emphasized that there is
a causality between HC and FSC in his study. However, unlike the
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current study, he focused on the mediating role of FSC. The following
hypotheses were developed in line with the literature review:

HI: The health consciousness scale positively affects the food

safety knowledge scale.

H2: The health consciousness scale positively affects the food
safety concern scale.

Food safety knowledge

Increased awareness of food safety has led consumers to need
more information on the chemical content of foods (77). When a
person knows that a food is safe, he/she has more control over
purchasing the food (78). Although this knowledge differs according
to demographic variables (79), it seems to moderate the intention to
buy organic food (80). On the other hand, it is known that consumer
knowledge about safe and healthy products creates a preference and
awareness for these products (81). In support of this, Kashif et al. (82)
state that consumers’ knowledge has a regulatory role in buying
healthy and organic products. Therefore, it can be expected that as
consumers gain knowledge about food safety, they will develop
attitudes and intentions towards purchasing, and this assertion has a
counterpart in the literature (64). Accordingly, for restaurants to create
trust in their establishments and purchase intentions towards their
products, consumers need to accept that the food served in the
restaurant is safe (64). At this point, Chan et al. (83) link it to the
development of FSK of those students who will be trained to work in
food production enterprises. In another study in which the food safety
of university students was investigated, Sanlier and Konaklioglu (84)
found that FSK also differed according to gender and the institution
where students received their education. The following hypotheses
were developed in line with the literature research:

H3: The food safety knowledge scale positively affects attitude

toward using the scale.

H4: The food safety knowledge scale positively affects the
subjective norm scale.

Food safety concern

FSCs represent consumers’ concerns regarding residue in food
from chemical sprays, fertilizers, artificial additives, and preservatives
often linked to farming methods (85). In parallel, according to the
Special Eurobarometer Wave EB97.2 report prepared by EFSA, the top
three most frequently selected concerns of consumers are (i) pesticide
residues in food (40%); (ii) antibiotics and hormones in meat (39%);
and (iii) preservatives used in food and/or beverages (36%) (36). Hsu
etal. (60) found that FSCs contribute to developing attitudes towards
organic products and purchase intention. This result makes FSC one
of the main variables investigated in studies investigating food safety
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in different dimensions (3, 6, 14, 36). In the literature review on the
nature of FSC in terms of food supplements, it can be seen that studies
mainly focus on the compliance of foods with food safety standards
in terms of the substances they contain (55) and the quality of the
substances contained in foods (87). This situation is associated with
the low acquisition costs of food supplements (88) and the content
prone to falsification (89). Therefore, it can be said that FSCs affect the
shaping of individuals’ HC. Michaelidou and Hassan (59) show that
FSC cannot directly form food purchase intention, but that it can do
so through organic product purchase attitudes. On the other hand, no
relationship was reported between HC, another variable used in the
study, and FSC, a similar approach followed by Hsu et al. (60) and
Bhutto et al. (73). In addition, Nagaraj (63) hypothesizes that there is
a relationship between HC and food safety in the direction of
purchasing organic food. However, he could not reveal the existence
of the relationship because he acted on the assumption that there was
a direct relationship. In line with the literature research, the following
hypotheses were developed:

H5: The food safety concern scale positively affects attitude toward
using the scale.

Heé: The food safety concern scale positively affects the subjective

norm scale.

Theory of reasoned action

The TRA was developed by Fishbein and Ajzen (28), arguing that
will and intention predict behavior. The TRA ‘traces causal links from
beliefs to attitudes and intentions to actual behavior’ and is used to
explain ‘behavior that is largely under voluntary control’ (90). The
TRA suggests that people have higher intentions (motivation) and are
more likely to act on the proposed behavior if they have a good
attitude toward the behavior and believe that others want them to
undertake the behavior (subjective norm). Therefore, ‘it is not
necessary that positive attitudes toward behavior result in actual
behavior unless there is group persuasion or coercion from one’s
immediate social environment or vice versa’ (58). Several studies
investigating consumers’ food consumption intentions and behavior
have shown the TRA to be a theoretical basis (22, 32-34).

Theory of planned behavior

Widely used and developed in social psychology, TPB is the
theory developed by Ajzen (35) based on the TRA previously
developed by Fishbein and Ajzen (28). TPB adds a component that
can consider both actual and perceived challenges that a person may
experience regarding the act of performing (or not performing) a
particular behavior, even though both theories require that people’s
behavior is based on deliberative grounds (e.g., consideration of the
consequences of a particular action) (49). TPB assumes that behaviors
are influenced by intentions determined by attitudes, SNs, and
perceived behavioral control (35). Furthermore, the relative
significance of each factor in predicting an individual’s conduct varies
between actions and circumstances (57). Like TRA, TPB assumes that
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a particular behavior is determined by the intention to perform it (51).
Many studies investigating consumers’ food consumption intentions
and behaviors have shown TPB as a theoretical basis (22, 26, 49, 52).

Attitude toward using

Attitude refers to a psychological disposition that defines an
individual’s self-performance evaluation and predicts intentions and
actual behavior (28). Since attitudes have been demonstrated to
significantly influence and predict an extensive variety of behavior,
they are a crucial psychological concept. Attitudes are relatively
permanent and stable summaries of an item’s judgment (91).
According to Sparks and Shepherd (92), attitudes also influence
healthy and organic food purchasing behavior as this construct
influences much consumer behavior. This assertion is supported by
the view that attitude is the primary determinant of such purchasing
behavior (33, 73). Consumer attitudes towards food safety can
be differentiated according to the type of food safety issues of concern
(7). At this point, Brewer and Prestat (93) found that chemical issues,
spoilage issues, health issues, regulatory issues and deceptive practices
influence attitudes towards food safety. Therefore, consumers’
perceptions of food safety to protect their health are in the direction
of accessing healthy, environmental, and organic food (9, 94). During
the pandemic period, the scope of these existing perceptions has
narrowed, and green food (95) and green procurement (96)
approaches have played an active role in directing consumer attitudes.
There are also studies in the literature that link HC with ATU. In one
of these studies, Khayyam et al. (9) found that HC positively affects
consumers’ attitudes towards use. Lin and Wu (97) suggested that
health-conscious consumers’ attitudes towards healthy and natural
foods align with the study. The following hypotheses were developed
in line with the literature research:

HO9: The health consciousness scale positively affects the attitude
scale through the food safety knowledge scale.

H11: The health consciousness scale positively affects the attitude

scale through the FSC scale.

Subjective norm

In addition to attitudinal influence, social influence also plays a
role in specific food consumption behavior, corresponding to the SN
(9). SN represent the perceived external pressure on individuals to
engage in actions or not (28, 35). Furthermore, the SN shows how
individuals think that people who are important to them should behave
(for example, acting to protect food safety) (30). Regarding food safety,
these norms reflect individuals’ expectations in the observance of food
safety and individual motivations to comply with these expectations
(46). The perception of food safety also has a subjective aspect, and
whether a person will act is based on the opinions of people who are
important to him/her (98). Several studies suggest that SNs primarily
predict food safety BI (52). SNs have been associated with the intention
to purchase green and healthy products (77) and directly affect a
willingness to try nutritional food supplements (99). In addition,
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Roberts, and Barrett (40) suggest that managers’ SNs largely shape
restaurant managers perceptions of food safety. In line with the
literature review, the following hypotheses were developed:

HI10: The health consciousness scale positively affects the
subjective norm scale through the food safety knowledge scale.

HI12: The health consciousness scale positively affects the

subjective norm scale through the food safety concern scale.

Behavioral intention

Bl is an action that a person plans or hopes to take in the future
(100), and according to Fishbein and Ajzen (101), it is a probability of
action that represents an individual’s expectation of a particular action
in a specific setting. It has been observed that attitudes toward all
behavioral alternatives, as compared to attitudes toward a single of the
possible actions, can more accurately predict Bls in a choice situation
(102). Intention can therefore be used as an approximate substitute for
behavior when a measure of actual behavior is not easily available,
even though there is some variation between BI and actual behavior
(103). The prediction of food safety behavior is made possible by the
implementation of the BI for food safety. Furthermore, it provides an
explanation of action by considering motivational antecedents in
addition to additional individual and cognitive aspects (52). One such
behavior is food purchasing behavior. For example, several scholars
have suggested that health concern determines consumers’ BI to
consume healthy food (94, 104). Another factor affecting the BI of
food consumption is food safety. At this point, Lin and Wu (83) found
that consumers’ perception of food safety in restaurants affects their
BIs. Khayyam et al. (9) show that HC has an indirect effect on BI to
purchase food in addition to food safety. In line with the literature
research, the following hypotheses were developed:

H7:. Attitude toward using the scale positively affects the
behavioral intention scale.

HB8: The subjective norm scale positively affects the behavioral
intention scale.

H13: The health consciousness scale positively affects the
behavioral intention scale through the sequential mediation of the
food safety knowledge scale and attitudes toward using the scale.

HI4: The health consciousness scale positively affects the
behavioral intention scale with the sequential mediation of food
safety knowledge scale and the subjective norm scale.

HI15: The health consciousness scale positively affects the
behavioral intention scale with the sequential mediation of food
safety concern scale and attitudes toward using the scale.
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Hi6: The health consciousness scale positively affects the
behavioral intention scale with the sequential mediation of food
safety concern scale and the subjective norm scale.

Methodology
Research population and sample

The study population consists of consumers in Turkey who take
food supplements. The study used a convenient sampling method.
Kline (105) suggests that to perform structural equation modelling, a
minimum sample size of 200 is required. Therefore, the sample
population involved 327 participants. Total of 327 people who could
be included in the analysis, 55.4% were male and 44.6% were female.
There is a distribution of 8.6% between the ages of 18-20years, 28.7%
between the ages of 31-40years, 9.8% between the ages of 41-50 years
and 1.5% between the ages of 51-60years. According to descriptive
analysis, most of the participants generally used the food supplements
of Vitamins (60.6%), Minerals (42.5%), and Omega3/Fish Oils (30%).

Collection of research data

The data for the study was collected using the online survey
method. The questionnaire’s design adopted a five-point Likert-type
scale (1: strongly disagree to 5: strongly agree). The research data were
collected in the third quarter of 2023. In the first part of the research
questionnaire, several pre-test questions regarding the intake of food
supplements were submitted to determine the convenience of the
participants. In the second part, questions were asked regarding the
variables of Health Awareness, Food Safety Knowledge, Food Safety
Concern, and Theory of Reasoned Action (Attitude, Subjective Norm,
and Behavioral Intention). In the third part, some questions were
asked regarding age, gender, education, and income status to obtain
information about the demographic variables of the participants.

Conceptual model and scale development

The conceptual model is included six items. The HC scale is
adapted from Nagaraj (63) and consists of 5 statements. The FSK scale
is adapted from Latip et al. (80) and consists of 3 statements. The FSC
scale is adapted from Bhutto et al. (73) and consists of 4 statements.
The TRA (ATU, SN, BI) scale is adapted from Sen et al. (106) and Lim
and An (98) and consists of 10 statements. The designed conceptual
model is shown in Figure 1.

Analysis of the research data

The primary purpose of the research is to determine how
consumers HC levels affect their attitudes and SNs toward food
supplements. The second purpose is to measure the mediating effect
of FSCs and FSK. The data analysis process was completed with the
help of SPSS 23, MS Excel, and Smart-PLS software to test the
theoretical framework. Various statistical techniques were used to
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________________ -
H10-H12-H15-H16
FIGURE 1
Conceptual model.

verify the validity and reliability of the questionnaire. In this direction,
combined reliability (CR), Cronbach’s alpha (Ca), and average
explained variance (AVE) were examined. The relationships between
hypothesized items in the structural model were tested using the
Smart-PLS. Confirmatory factor analysis (CFA) was used to evaluate
the measurement model. The regression analyses were performed in
the structural model phase to evaluate overall fit and suggested
relationships by way of Smart-PLS.

Results
Measurement model results

CFA was used to demonstrate the accuracy and validity of the
model used in this study. Since the scales’ distributions were unsuitable
for normal distribution (p <0.05), the analyses were performed using
Smart-PLS software, which analyses non-parametric assumptions.

As a result of the CFA, model fit measures were calculated as Ki
Kare (y?)/df=2.451, Incremental Fit Index (IFI)=0.935, Normed Fit
Index (NFI)=0.894, CF1=0.934, Goodness of Fit Index (GFI) =0.881,
Adjustment Goodness of Fit Index (AGFI)=0.845, Turker-Lewis
Index (TLI)=0.921 and Root Mean Square Error of Approximation
(RMSEA) =0.067. According to the model fit criteria, the NFI, GFI
and AGFI statistics are below the threshold value (0.900). It has been
calculated that these statistics tend to fall to 0.80 levels and below
(107) in cases where the sample size is <500 or according to a change
in the number of scales (108). According to this information, the
model was considered suitable for evaluation in its current
form (109).

The calculations for the internal consistency of the scales are
presented in Table 1. The fact that the loadings of the scales according
to the statements of the scales were calculated above 0.6, the AVE
statistic was between 0.670-0.817, and the CR statistic was between
0.859-0.932, shows that the internal consistency and fit of the scales
are sufficient (110). Based on this, it is interpreted that factorization is
appropriate, and the existing statements can be combined with
their scales.

Another step in assessing the appropriateness of the model is
to demonstrate the existence of decomposition across the scales.
For this purpose, the Fornell Larcker (110) and Heterotrait-
Monotraits (HTMT) statistics in Table 2 are calculated. In the
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Fornell Larcker (110) calculation, no value may be greater than
the diagonal value. In the HTMT calculation, since all values are
<0.90, it
be appropriately evaluated.

is understood that the scales’ separation can

Structural modelling

At the analysis stage, the model was tested using the bootstrapping
technique. As a result of the analysis, model fit measures were
calculated to be y*/df=2.777, IF1=0.917, NF1=0.876, CF1=0.916,
GFI1=0.869, AGFI=0.835, TLI=0.904 and RMSEA=0.074. As a
result of the model, the significance results of the interactions
between the scales were evaluated (Figure 2). The results obtained are
presented as direct effects in line with the scales in the model
(Table 3) and indirect effects obtained in line with the study’s
objective (Table 4). Due to the structure of the study model and the
scales it includes, many significant or insignificant interactions were
found. While the results directly related to the study are shown under
the ‘main’ heading in Table 4, other interactions between the scales
are displayed under the ‘side, leading to increased awareness
regarding the scales.

It was deemed appropriate first to explain the direct interactions
between the scales to perceive the working principle of the model.
As can be seen in Table 3, statistically significant interactions can
be observed from the HC and BI scales. First, it is calculated that
the change in the HC scale causes a significant positive interaction
between FSK (f=0.484) and FSC (p=0.429). While the change in
the FSK scale interacted positively with the ATU (p=0.193) and the
SN (p=0.240), these scales (Bary=—0.034, Bsy=0.070) were not
statistically affected by the change in the FSC scale. The BI scale was
positively affected by the changes in both the ATU (p=0.574) and
the SN (B=0.157). These interactions result from the relationships
desired to be explained in the model. In addition, another
interaction obtained is that the HC scale positively affects the ATU
(B=0.135).

The existing direct effects identified help to understand the
indirect effects. The results of the tests showing indirect effects, which
are the main focus of the study, can be examined in Table 4. The
information in this table is displayed under the heading ‘main’ as the
desired research results and under the heading ‘side’ as the additional
results in finalising the research. Since the FSC scale does not affect
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TABLE 1 Cronbach alpha, composite reliability, average variance extracted.

10.3389/fnut.2023.1305964

Constructs Item Mean Cronbach’'s CR
loading alpha

Health consciousness (HC) 3.99 0.72 0.895 0.923 0.704
T'm very self-conscious about my health 0.822

T'm usually aware of my health 0.851

I’'m aware of the state of my health as I go through the day 0.837

T'm alert to changes in my health 0.822

I take responsibility for the state of my health 0.863

Food safety concern (FSC) 4.19 0.77 0.763 0.865 0.682
Nowadays most foods contain residues from chemical sprays and fertilizers. 0.749

Tam very concerned about the number of preservatives in food 0.904

The quality and safety of food nowadays concerns me. 0.816

Food safety knowledge (FSK) 3.37 0.92 0.902 0.932 0.773
Knowledgeable about food safety 0.884

Knowledgeable on food safety certificates 0.881

Knowledgeable on food selection to reduce potential foodborne illness 0.866

Good food safety knowledge 0.886

Attitude toward using (ATU) 3.3 0.8 0.847 0.897 0.687
Taking food supplements is healthy 0.887

Taking food supplements is safe 0.904

Taking food supplements is nutritious 0.740

Ibuy food supplements for my family to get nutrition 0.774

Subjective norm (SN) 3.29 0.81 0.762 0.859 0.670
My acquaintances understand me choosing food supplements as a wellbeing health 0.842

My acquaintances think that I should take food supplements 0.791

My acquaintances approve me taking food supplements 0.822

Behavioral intention (BI) 3.19 0.93 0.887 0.930 0.817
T will make an effort to purchase more food supplements 0.846

T intend to purchase food supplements in the future 0.939

I want to purchase food supplements in the future 0.924

Bold text shows the scale statistics.
the variables in the following layers, the existence of any direct or ~ mediating effect on the interaction between FSK and

indirect effect with this variable is not considered statistically
significant. Therefore, indirect effects may be established through the
entire FSK scale.

The results of the PATH analysis show that the consumers’ HC
scores affect the BI scores through the mediation of FSK, ATU and
SN. It is predicted that consumers’ BI scores will change positively in
both the indirect interaction through the ATU and the indirect
interaction through the SN. Since the coefficient in the indirect effect
through the ATU scale is larger, it can be said that there is a higher
interaction in the measurements to be made in this way.

The additional results obtained from PATH analysis. These results
are considered as side benefits of the main objective. According to
result, FSK has a complementary partial mediating effect on the
interaction between health awareness and ATU. FSK has a full
mediating effect on the interaction between health awareness and
SN. ATU has a full mediating effect on the interaction between health
awareness and behavioral intention. Finally, ATU and SN has a full
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behavioral intention.

Discussion

Consumers make numerous decisions, either consciously or
unconsciously. When these decisions are considered from a marketing
perspective, measurements are made on consumers attitudes,
perceptions and/or intentions. This study investigates whether
consumers’ health awareness indirectly affects their Bls. As stated in
the “Structural Modelling” section, many direct and indirect effects
were calculated while measuring the interaction in the sequential
layers from health awareness to BI.

The scales in the study have also been used in many studies in the
literature. The extent to which geographical and demographic
differences of consumers change their attitudes and behavior related
to health and food is included in the literature (3, 9, 33, 36, 40, 63, 73,
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TABLE 2 Discriminant validity* of construct.

10.3389/fnut.2023.1305964

Constructs HC FSC FSK ATU SN BI
HC 0.839

FSC 0.424 (0.511) 0.826

FSK 0.478 (0.537) 0.353 (0.432) 0.879

ATU 0.218 (0.237) 0.095 (0.122) 0.247 (0.274) 0.829

SN 0.221 (0.225) 0.187 (0.238) 0.303 (0.339) 0.535 (0.644) 0.819

BI 0.167 (0.185) 0.104 (0.125) 0.262 (0.29) 0.672 (0.761) 0.483 (0.573) 0.904

text shows the scale Fornell Larcker statistics.

*Fornell Larcker (HTMT); HC, health consciousness; FSC, food safety concern; FSK, food safety knowledge; SN, subjective norm; ATU, attitude toward using; BI, behavioral intention. Bold
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FIGURE 2
Direct effects results of structural model.

v

76,79). The current study calculates that FSK and FSC were positively
affected by the HC of the participants. Similarly, it has been reported
that HC is positively affected by consumers’ physical characteristics
(74) and SN (9, 74). The present study calculates that HC does not
positively or negatively affect SNs. In another study, it was shown that
HC directly affected purchase intention (73). In the present study, the
indirect effect of HC on BI, not on purchase intention, is addressed,
which is similar to Khayyam et al. (9). The existence of studies in
which the health awareness and BI of consumers are positive (9, 60,
63, 73) and the parallel results obtained in the current study indicate
that consumers’ concerns about their health have increased. Moreover,
it also shows us that these concerns increase their behavior to
eliminate them. It is understood that the results obtained in the
present study show parallels with similar studies in the literature for
the last decade.

While testing the present model, it was determined that scores
related to FSK and concern could affect Bls. The results obtained in
the research that inspired the FSK scale (80) are similar to the findings
obtained in the current study. Accordingly, FSK positively influences
ATU. FSK also positively affects the SN variable in our study. In
addition, a study in Asia reported that consumers’ FSK positively
influences their intention to purchase organic food (82). Similarly,
Sanlier and Konaklioglu (84) reported a significant correlation
between food handling and food knowledge, even if the interaction
was not calculated in their study. From this point of view, the results
obtained in the present study are in parallel with the reflections in the
literature. As a consequence of the study, as consumers’ FSK scores
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increase, it is understood that the ATU and even the SN scores of the
same consumers may also change positively.

It is a well-known fact that knowledge or concern regarding any
subject will not affect the behavior of individuals in the same way.
From this point of view, it is essential to include FSC and FSK in the
study. Our study calculates that the change in FSC does not have a
significant effect on the ATU or the change in SNs. The current
approach contradicts several studies (9, 60, 73) that have addressed
purchase intention. We speculate that this may be due to the
characteristics of the participants as well as other unknown
sociodemographic, economic, and other variables. In the current
study, all direct effects with the FSC variable in the model were
insignificant. Therefore, the indirect effects were also found to
be insignificant.

Another intermediary layer of the TRA, which is the basic
theory in the study, includes ATU and SNs. In this model, the direct
effect of ATUs and SNs on BI is an expected phenomenon in the
research design. As predicted, it was calculated that consumers’
ATU and SN scores positively affect their intention to use food
supplements. The findings of the studies in the literature also
coincide with the current study’s findings in this direction. In
studies on the purchase of organic foods (33, 92, 97), it was reported
that consumers’ attitudes towards use, and SN scores increased
purchase intention. In contrast to the results, Milton and Mullan
(46) argue that ATU, and SN do not affect BI; instead, perceived
behavioral control does. In addition, Lin and An (98) suggest that
perceived behavioral control is the most influential factor on BI to
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purchase Yak-Sun foods. Based on the result obtained, it is thought
that personal norms may be more influenced by cultural structure
due to the individual and cultural characteristics of the participants
in the current study and the characteristics of the participants in
similar studies in the literature (33, 46, 92, 97, 98). At the same time,
the ATU is more independent of culture.

The focus of the study is to determine how consumers’ Bls to use
supplements are influenced. When the variables in the current study

TABLE 3 Direct effects on structural model result.

Hypothesized Coefficients Significance
PATHs (p<0.05)
HI: HC—FSK 0.484 <0.001 Supported

H2: HC—FSC 0.429 <0.001 Supported
*HC—ATU 0.135 0.036 Supported
*HC—>SN 0.072 0.253 Not Supported
*HC—BI —0.036 0.469 Not Supported
H3: FSK—>ATU 0.193 0.004 Supported

H4: FSK—>SN 0.240 <0.001 Supported
*FSK—BI 0.085 0.120 Not Supported
H5: FSC>ATU —0.034 0.575 Not Supported
H6: FSC—»SN 0.070 0.250 Not Supported
*FSC—BI 0.008 0.867 Not Supported
H7: ATU—BI 0.574 <0.001 Supported

H8: SN—BI 0.157 0.004 Supported

HC, health consciousness; FSC, food safety concern; FSK, food safety knowledge; SN,
subjective norm; ATU, attitude toward using; BI, behavioral intention; *Interactions that are
not directly included in the purpose of the study but are naturally calculated for model
clarity.

TABLE 4 Structural model and hypothesis testing result.

10.3389/fnut.2023.1305964

were examined, it was concluded that BI to use supplements was
directly influenced by ATU and SN. In contrast, it was indirectly
influenced by HC and FSK. In the literature, there are studies in
which BI to use supplements is directly affected by ATU and SN (9,
36, 59, 60, 80, 102) and indirectly affected by FSK (9, 60, 78, 94).
Therefore, it is understood that the current study’s behavioral
influences align with the literature. Based on this, consumers have a
positive attitude towards supplement use. It can be interpreted that
having information about the foods consumed and having concerns
about personal health leads consumers to use supplements.
Therefore, it is thought that supplement use will increase in the
future (even if it is not the subject of the study). Regarding marketing
discipline, it would be a reasonable inference to interpret that the
commercial volume and expected market size of supplements will
also increase.

Conclusion

Consumers prefer food supplements for several reasons,
especially in recent years. This research attempts to explain the
underlying reasons for consumers’ use in terms of certain
variables. The relevant literature has been researched theoretically
and empirically, and several hypotheses have been created. The
primary purpose of the research is to determine how consumers’
HC levels affect their ATUs and SNs toward food supplements.
The second purpose is to measure the mediating effect of FSCs
and FSK.

In light of the results, we can say that the HC variable affects the
FSK and FSC variables significantly and positively. The FSK variable
affects the attitude toward using SN variables significantly and
positively. ATU and SN variables affect the BI variable significantly

Hypothesized PATHs Coefficients Significance Mediator model®
(p<0.05)

Main HI13: HC5>FSK—->ATU—BI 0.054 0.012 Supported Full mediation
HI4: HC>FSK—SN—BI 0.018 0.017 Supported Full mediation
HI15: HC>FSC—ATU—BI —0.008 0.583 Not Supported No effect
HI16: HC—->FSC—SN—BI 0.005 0.344 Not Supported No effect

Side H9: HC»FSK—ATU 0.093 0.007 Supported Complementary
HI0: HC—>FSK—SN 0.116 <0.001 Supported Full mediation
HI1: HC>FSC—ATU —-0.015 0.582 Not Supported Direct only
HI2: HC—>FSC—SN 0.030 0.270 Not Supported No effect
*HC—FSK—BI 0.041 0.128 Not Supported No effect
*HC—FSC—BI 0.003 0.870 Not Supported No effect
*HC—->ATU—BI 0.077 0.038 Supported Full mediation
*HC—>SN—BI 0.011 0.295 Not Supported No effect
*FSK—ATU—BI 0.111 0.008 Supported Full mediation
*FSK—>SN—BI 0.038 0.012 Supported Full mediation
*FSC>ATU—BI —0.020 0.576 Not Supported No effect
*FSC—>SN—BI 0.011 0.321 Not Supported No effect

*Interactions that are not directly included in the purpose of the study but are naturally calculated for model clarity. “Interpreted according to the approach of Zhao et al. (111). HC, health
consciousness; FSC, food safety concern; FSK, food safety knowledge; SN, subjective norm; ATU, attitude toward using; BI, behavioral intention.

Frontiers in Nutrition

frontiersin.org


https://doi.org/10.3389/fnut.2023.1305964
https://www.frontiersin.org/journals/nutrition
https://www.frontiersin.org

Bayir et al.

and positively. Finally, it was found that the relationship between HC
and ATU/SN variables was mediated by the FSK variable. In other
words, it affects the attitudes and behavior of consumers with high
HC regarding the use of food supplements through the mediating
effect of FSK.

Consequently, the state’s actions on food supplement inspection
are crucial since terms such as HC and food supplement safety directly
affect public health. This research provides findings that have a
multiplier effect on health institutions and organizations to publish a
digital health declaration/report on food supplements, prepare a
sustainable consumption model, or direct them to organic food
supplements. In this respect, it is thought that the relevant research
will be an essential guide for academicians, researchers,
and practitioners.

Limitations and future research

The sample of the research is limited to 327 participants. These
participants were selected from people living in Turkey and who use
food supplements. In future research, more comprehensive analyses
could be conducted on people living in different countries and
cultures. Additionally, certain age, gender, and intergenerational
comparisons could be made. The survey method, which is a
quantitative method, was used to collect research data. In subsequent
research, qualitative methods, such as ethnography, focus group
interviews, and observations, may also be preferred. The Smart PLS
package program was used to analyse the research data. The research
model was designed based on the TRA. The TPB, a more developed
version of the TRA, could also be used in future research. In this
regard, consumers’ reactions to the Perceived Behavior Control
variable may also be measured. The product group that the research
focuses on is food supplements. Subsequent research could
be conducted on different product and brand groups. Product groups
such as dietary supplements, organic foods and vegan foods could
also be given as examples. The studies can be conducted to investigate
the intention of consumers with different diet types or different
health problems to use food supplements. Consumers with
professions that professionally involve food processing and/or food
safety concepts can be examined within this scope. It is thought that
studies that will focus on the perceptions and usage intentions of
health professionals on food supplements will make a concrete
contribution. In addition, the approaches of consumers with
religious, cultural, and geographical restrictions to the use of food
supplements can also be examined.
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