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ARTICLE INFO ABSTRACT

Keywords: Background: Establishing a balanced diet is necessary for obtaining the required daily micronutrients and macro-
Dietary supplements nutrients. However, the importance of using dietary supplements to complement one’s diet is a significant aspect to
Pattern consider. While studies have reported the prevalence and patterns of dietary supplements in Saudi Arabia, most
Predictors f . . . . ive lif icularly duri le athl
psychosocial ocused on university students, women in their reproductive life—particularly during pregnancy—or male athletes.
Women Hence, the objective of this study is to estimate the prevalence and patterns of dietary supplement usage, along with

Fitness centers the associated sociodemographic and psychiatric predictors among women attending fitness centers in Saudi Arabia.

Saudi Arabia Methods: A cross-sectional design was utilized using a structured questionnaire to collect data on dietary intakes
such as consumption, nutrition supplements, type of nutrition supplements, and reason for consuming dietary
supplements. Data collection occurred in female fitness centers, with participants accessing the questionnaires
through QR codes linked to online Google forms. The dietary usage was assessed using a structured questionnaire
developed by the study authors, and depressive and anxiety symptoms were assessed using the PHQ-9 and the
GAD-7 scales, respectively. SPSS 23.0 was utilized to analyze the data, and a multivariable logistic regression
analysis was performed to determine the association between sociodemographic and psychiatric predictors and
patterns of dietary supplement usage. The results were presented by reporting an unadjusted and adjusted odds
ratio (AOR) with 95 % Confidence Intervals (CIs).
Results: The total number of participants in this study was 453 women. Half of the 453 women (46.1 %)
consumed dietary supplements, and (84.0 %) reported taking proteins, caffeine, creatinine, mineral salts, fish oil,
and/or amino acids or a combination of these dietary supplements. A considerable number of women (41.0 %)
reported that a doctor, dietitian, or trainer motivated them to take the dietary supplement, and (38.0 %) of
women self-prescribed dietary supplements. More than half (51 %) of the women consumed dietary supplements
to compensate for nutrient deficiency, and 48 % used them to improve their health. Women who did not work to
earn were 53 % less likely to consume dietary supplements (AOR = 0.47; [95 % CI: 0.30-0.72]) than women who
reported working to earn either in the private or government sector. Depressed women were (42 %) less likely to
consume dietary supplements than non-depressed women (AOR = 0.58; [95 % CI: 0.33-0.99]) after adjusting for
sociodemographic variables and other medical conditions.
Conclusion: It has been evident that a large proportion of women enrolled in the fitness center report consuming
dietary supplements, mostly to compensate for energy and to improve overall health. The findings highlight that
non-working and depressed women were less likely to use dietary supplements than their counterparts. By un-
derstanding these patterns, the community can tailor health interventions and policies to ensure equitable access
to proper dietary support, especially for those facing challenges like depression and unemployment. Future
research on a larger sample of women outside fitness centers is encouraged to explore further dietary supplement
consumption and patterns among diverse population groups, and to ultimately develop health guidelines for the
appropriate use of supplements.
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1. Introduction

The consumption of an adequate, healthy, and nutritious diet is
crucial for maintaining good health and preventing a plethora of ail-
ments (Bianchi et al., 2021; Giabska, 2020; Ullah, 2019). Establishing a
balanced diet is necessary to obtain the required daily micronutrients
and macronutrients. Yet, the importance of using dietary supplements to
complement one’s diet is a significant aspect to consider (Sharma et al.,
2014), as these supplements contain ingredients that add nutritional
value to the regular diet (Mileva-Peceva, 2011). The prevalence of di-
etary supplement usage is common across the globe, and the number of
individuals using dietary supplements products continues to increase in
many countries (Bailey, 2011; Liu, 2018; Murphy, 2011; Thakkar et al.,
2020). Dietary supplements are considered an important source of
essential nutrients such as vitamins and minerals (Block, 2007), and can
also be used to prevent micronutrient deficiencies and their associated
health problems (Beaudart, 2017; Rock, 2007).

While the diet is crucial for preventing health problems, the re-
quirements of micronutrients such as vitamins and minerals is difficult
to be fulfilled solely by diet and food (Dewey, 2013; Espinosa-Salas and
Gonzalez-Arias, 2023; Misner, 2006). This becomes particularly crucial
for females undergoing various physiological processes such as
menstruation, pregnancy, and lactation, which elevate the demand for
specific nutrients (Dewey, 2013; Sherwood, 2006; Wierzejska, 2022).
Across the literature, the main reasons for consuming dietary supple-
ments among females have included the maintenance of good health, the
balance of micro and macronutrients, improving physical appearance,
and promoting weight loss (Al-Naggar and Chen, 2011; Dorsch and Bell,
2005; Kaufman, 2002). Although the composition of different dietary
supplements varies, the determinants of using the supplements have
been reported to be identical and consistent. For example, older women
with more education and higher income were more likely to use dietary
supplements than younger females with low education and less income
(Alhashem et al., 2022; Ishihara, 2003). It’s important to highlight that
various studies have also cautioned individuals against consuming di-
etary supplements without consulting their personal physician. It is
advisable to use dietary supplements with caution, especially for those
with chronic ailments (Binns et al., 2018; Shi and Yan, 2020).

Therefore, the existing global literature underscores the widespread
usage of dietary supplements, yet research in Saudi Arabia has pre-
dominantly concentrated on specific demographic groups focused on
university students, women in their reproductive life—mainly during
pregnancy—or male athletes (Al-Faris, 2016; Alfawaz, 2017; Aljaloud
and Ibrahim, 2013), thus leading to a significant knowledge gap
regarding women attending fitness centers. This study aims to address
this gap by searching for valuable insights into the prevalence and
patterns of supplement use among fitness center attendees. Moreover,
delving into the associated sociodemographic and psychiatric predictors
is crucial for tailoring effective health interventions for vulnerable
groups. By comprehending these consumption patterns in-depth, the
study endeavors to encourage the formulation of well-informed rec-
ommendations on the wise use of dietary supplements, considering the
diverse sociodemographic and psychiatric factors that may influence
this population.

2. Materials and methods
2.1. Study design, setting and study outcome

The study adopted a cross-sectional design, with the primary aim of
estimating the intake and patterns of dietary supplement usage among
women attending fitness centers in Saudi Arabia. Specifically, it focused
on determining the percentage of dietary supplement usage and exam-
ining usage patterns among these women.
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2.2. Study participants and sampling

A convenience sampling technique for participant selection was
employed, including individuals who met the study requirements. The
primary objectives are to assess the prevalence of dietary supplement
intake among females in fitness settings and to compare the psychosocial
characteristics of supplement consumers and non-consumers. This aims
to determine any correlation between dietary supplement intake and the
psychiatric status of participants.

2.3. Eligibility criteria

The inclusion criteria included: 1. females enrolling a fitness center
in Riyadh. 2. Saudi and non-Saudi citizens of Saudi Arabia (SA). 3. 17
years old and above. On the other hand, our exclusion criteria included:
1. Females below 17 years of age. 2. non-Arabic speakers, as the ques-
tionnaire was offered in Arabic, 3. previous users of a fitness center.
Hence, any woman who was attending the fitness center, is a resident of
Saudi Arabia, and agreed to participate in the study was considered
eligible to participate.

2.4. Sample size calculation

The sample size was calculated using the single-proportion formula
since we are dealing with one population (adult females utilizing fitness
settings in Riyadh). The proportion of prevalence obtained from the
literature is P = 0.39, with a 95 % confidence interval and 5 % margin of
error, the given sample size is 366 (1). Considering a non-response rate
of 20 %, the total sample size is n = 440.

2.5. Data collection tool

A structured self-administered questionnaire was developed by the
study authors and a team of experts to collect data. After obtaining
informed consent, the questionnaire was administered to collect data on
demographic variables such as age, nationality, height, weight, level of
education, working status, family income, marital status, as well as
smoking status. Data were also collected on dietary supplements,
including questions about the type of supplements, reasons for taking
them, duration, and sources of supplements. Lastly, the two sections of
the questionnaire were used to collect data on depression and anxiety
using validated scales for depression (PHQ-9) and general anxiety (GAD-
7) respectively. An Arabic version of both the Patient Health
Questionnaire-9 (PHQ-9) and the General Anxiety Disorder-7 (GAD-7)
was used to measure depressive and anxiety symptoms, respectively
(AlHadi et al., 2017). The PHQ-9 is a 9-item scale with each item scored
0-3, and the total score ranges between 0 and 27. The GAD-7 is a 7-item
scale with each item scored 0-3, and the total score ranges between
0 and 21. The cut-off for depression and anxiety is a score of 10; a
woman with a score below 10 is considered normal, and above 10 is
considered depressed or anxious (Kroenke et al., 2006, 2001). The study
questionnaire content was validated by a multi-disciplinary committee
that included specialists in psychiatry, psychology, pharmacy, nutrition,
and family medicine. The questionnaires underwent a pilot phase
involving 20 participants, based on feedback from experts and the pilot
sample, modifications were made to the wording and suggested changes
for certain items.

2.6. Data collection

The questionnaire was distributed in female fitness centers in
Riyadh, SA by providing a QR code available within the fitness centers,
which when scanned by the participant’s personal devices directs them
to an online Google form, to limit unnecessary contact during the COVID
19 pandemic. Data on dietary intake, including the consumption of di-
etary supplements, nutrition supplements, types of nutrition
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supplements (vitamins/mineral oils/proteins/fats/caffeine), reasons for
consumption (for energy, health, recovery, and healing), the motiva-
tional source behind consumption (trainers, friends, self-prescription,
doctors, or dietitians), and the source of obtaining those supplements
(online stores, pharmacies, hospitals, and regular stores), were all
collected via the self-administered questionnaires. Furthermore, some
questionnaires were also disseminated online to the target population to
expand participant reach while complying with quarantine and infec-
tion control measures.

2.7. Statistical methods

SPSS 23.0 was utilized to analyze the data of the current study. To
describe the characteristics of the women enrolled in fitness centers in
Saudi Arabia, frequencies and proportions were reported for the cate-
gorical variables such as marital status, nationality, smoking status,
education, current working status, etc. The normality assumption for
continuous variables (age and body mass index) was checked by
generating histograms superimposed with the normal curve. Since both
age and body mass index variables appeared to be normally distributed,
mean with standard deviation data were reported for these variables.
Additionally, this study assessed dietary patterns, the frequency, and
patterns of types of dietary supplements, sources of dietary supplements,
and reasons for continuing dietary supplements. The study also
measured the prevalence of psychiatric disorders such as depression and
anxiety.

A univariable logistic regression analysis was conducted to deter-
mine the association between socio-demographic variables, psychiatric
disorders (anxiety and depression), and patterns of the type of dietary
supplement. This aimed to assess the independent effect of socio-
demographic variables and psychiatric disorders on the pattern of
using dietary supplements among females visiting fitness centers in
Saudi Arabia. A p-value of less than 0.05 was considered significant for
the final model. Finally, a multivariable logistic regression analysis was
performed to identify the predictors of dietary supplement usage and the
results were presented by reporting both unadjusted and adjusted odds
ratios with 95 % Confidence Intervals (CIs).

3. Study results

3.1. Descriptive characteristics of women enrolled in the fitness centers in
Saudi Arabia

Table 1 shows the socio-demographic characteristics of the women
enrolled in fitness centers of Saudi Arabia. Results show that the mean
age of the women was 23.7 years with a standard deviation of 6.7, and
the mean body mass index was 23.8 kg/m? with a standard deviation of
4.5. Almost all the women (90.1 %) had Saudi nationality, the majority
of the women (58.9 %) had received a bachelor’s degree, however
nearly three-fourths of women (72.2 %) reported not working to earn.
Moreover, 30 % of the women reported earning a family income of >
20,000 SAR. In addition, upon assessing the history of any chronic dis-
ease or medical condition, 90.3 % of the participants did not have any
underlying psychiatric and chronic disease. On the other hand, 6.2 % of
the participants reported having a psychiatric disorder, and 2.4 % had
any chronic diseases such as asthma, hypertension, or diabetes mellitus.
Upon using PHQ-9 and GAD-7 to screen for depression and anxiety, our
results show that almost a quarter of the women (26.9 %) suffered from
depression and a similar proportion of women (24.5 %) had anxiety
problems as shown in Table 1.

3.2. Prevalence and patterns of dietary supplements usage among females
visiting fitness centers in Saudi Arabia

Table 2 illustrates the prevalence and patterns of dietary supplement
usage among females enrolled in fitness centers in Saudi Arabia.
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Table 1
Socio-demographic and clinical characteristics of the females visiting fitness
centers in Saudi Arabia (n = 453).

Variable n %

Socio-demographic characteristics

Age (Mean + SD) 23.7 £ NA
6.7
BMI (Mean + SD 23.8 + NA
4.5
Nationality
Saudi 408 90.1
Non-Saudi 45 9.9
Family income in SAR
>20,000 136 30
15,000 to <20,000 80 17.7
1000 to <15,000 73 16.1
5000 to <1000 95 21
<5000 69 15.2
Education
Postgraduate 32 7.1
Bachelors 267 58.9
Diploma 29 6.4
High School 122 26.9
less than high school 3 0.7
Working status
Working for earning 126 27.8
not working currently 327 72.2
Current Job
An employee in a private sector 67 14.8
free work 26 5.7
Government Employee 33 7.3
Housewife 23 5.1
Retired 4 0.9
student 260 57.4
Unemployed 40 8.8
Marital Status
Married 63 13.9
Single 373 82.3
Divorced 17 3.8
Smoking
No 413 91.2
Yes 40 8.8
Clinical Characteristics
Reported medical condition
No 409 90.3
Psychological disorders (bipolar disorder, depression, and social ~ 28 6.2
phobia)
Chronic diseases such as (diabetes or high blood pressure, etc.) 11 2.4
Both chronic diseases (diabetes or high blood pressure, etc.) and 5 1.1
psychological diseases (bipolar disorder, depression, and
social phobia)
History of symptoms
No 150 33.1
Yes 303 66.9
Depression
No Depression 331 73.1
Depression 122 26.9
Anxiety
No anxiety 342 75.5
Anxiety 111 24.5
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Regarding the consumption pattern of dietary supplements, the study
results show that 46.1 % of the women reported the intake of nutrition
supplements, while approximately 54 % did not consume any dietary
supplements. Among the findings, 41.0 % of women reported that a
doctor, dietitian, or trainer motivated them to take the dietary supple-
ment, 38.0 % self-prescribed dietary supplements, and 8 to 9 % were
motivated by advertisement/personal prescription or friend/dietitian/
trainer, as depicted in Table 2. Moreover, approximately two-thirds of
women (60.3 %) mentioned online stores, regular stores, supermarkets,
or pharmacies as their sources for purchasing dietary supplements. The
most common reason for continuing dietary supplements was compen-
sation for nutrient deficiency only (51 %), followed by compensation for
nutrient deficiency or helping in healing and recovery (48 %).

3.3. Relationship between socio-demographic and psychiatric factors with
the pattern of dietary supplement usage among females visiting fitness
centers in Saudi Arabia: Findings of bivariate analysis

Table 3 presents socio-demographic and psychiatric factors associ-
ated with the pattern of dietary supplement usage among females
visiting fitness centers in Saudi Arabia. In assessing the association be-
tween sociodemographic factors and dietary supplement patterns, we
observed that with each one-year increase in women’s age, the likeli-
hood of dietary supplement intake increased by 3 % (OR = 1.03; [95 %
CL: 1.00-1.05]), suggesting that older women were more likely to
exhibit the pattern of consuming dietary supplements than younger
women. Similarly, less educated women were 61 % less likely to exhibit
the pattern of consuming dietary supplements compared to highly
educated women with a postgraduate degree (OR = 0.39; [95 % CL:
0.17-0.85]). Additionally, women not working to earn were 57 % less
likely to exhibit the pattern of consuming dietary supplements than
women working in the private or government sector, with statistically
significant results (p < 0.001). Regarding the association between psy-
chiatric disorders and dietary supplement patterns, our results showed
that depressed women were 48 % less likely to consume dietary sup-
plements than non-depressed women (OR = 0.52; [95 % CI: 0.34-0.79]).
The results concerning the relationship between depression and the

Table 2
Percentage of use, the pattern of use, and type of dietary supplements used by
females in fitness centers in Saudi Arabia (n = 453).

Patterns and use of dietary supplements

Variable n %

Intake of nutritional supplements
No 244 53.9
Yes 209 461

Motivation for starting supplements

Advertisement/Friend/Dietitian/personal prescription 16 8.0
Doctor/ Dietitian/Personal prescription/Friend/Trainer 10 5.0
Doctor/Trainer/Dietitian 85 41.0
Personal prescription 79 38.0
Trainer, Dietitian, Personal prescription, friend, advertisement 19 9

Type of supplement received
Protein/Caffeine, Creatinine/Mineral salts/Fish oil/Amino acids 175 84
Vitamins/Fish oil/Amino acids/Creatine/Mineral salts/Caffeine 34 16

Source of supplement received
Hospital, Pharmacy. Regular store, online store 83 39.7
Online stores, Regular store, pharmacies, Supermarkets 126 60.3

The main reason for taking dietary supplement

Compensate for nutrient deficiency 106 51

Compensate for nutrient deficiency/Enhance mental status/healing 100 48
and recovery

To build muscles 2 1
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Table 3
Predictors for the pattern of dietary supplements usage by females in fitness
centers of Saudi Arabia: Findings of bivariate analysis (n = 453).

The pattern of dietary supplements usage by females going to fitness centers in
Saudi Arabia

Variable OR 95 % CI P-
value

Age (Years) 1.03 1.00 1.05 0.079

BMI (kg/mz) 0.98 0.94 1.02 0.26

Marital Status

Married 1 0.68

Single 0.891 0.492 1.612

Divorced 1.364 0.438  4.243

Nationality

Saudi 1 0.58

Non-Saudi 0.84 0.45 1.56

Income in SAR

>20,000 1

15,000 to <20,000 0.99 0.57 1.72 0.052

1000 to <15,000 1.38 0.78 2.43

5000 to <1000 1.60 0.94 271

<5000 0.63 0.35 1.16

Education

Postgraduate 1.00

Bachelors 0.68 0.32 1.43 0.029

Diploma 0.48 0.17 1.34

High School or less 0.39 0.17 0.85

Working status

Working for earning 1 <0.001

not working currently 0.43 0.28 0.66

Smoking

No 0.13

Yes 1.65 0.86 3.18

Reported medical condition

No 1 0.9

Psychological disorder 1.19 0.55 2.55

Chronic diseases such as (diabetes or high 1.43 0.43 4.74
blood pressure, etc.)

Both chronic diseases (diabetes or high 0.79 0.13 4.79
blood pressure, etc.) and psychological
diseases (bipolar disorder, depression,
and social phobia)

Depression

No 1 0.003
Yes 0.52 0.34 0.79

Anxiety

No

Yes 0.61 0.39 0.94 0.026

pattern of consuming dietary supplements were statistically significant
(p = 0.003), as indicated in Table 3. Similarly, anxious women were 39
% less likely to consume dietary supplements than non-anxious women
(OR = 0.61; [95 % CI: 0.39-0.94]). The results regarding the relation-
ship between anxiety and the pattern of consuming dietary supplements
were also statistically significant (p = 0.026), as illustrated in Table 3.
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3.4. Association between socio-demographic and psychiatric factors with
the pattern of dietary supplement usage among females visiting fitness
centers in Saudi Arabia: Multivariable analysis

Table 4 reveals the findings on the relationship between socio-
demographic and psychiatric factors and the pattern of consuming di-
etary supplements among women visiting fitness centers in Saudi Ara-
bia. The relationship was assessed after adjusting for sociodemographic
factors, including nationality, working status, medical conditions, and
psychiatric disorders. The final model identified four predictors of the
dietary supplement usage pattern among females, and out of these four
predictors, two (working status and depression) were found to be sta-
tistically significant, as shown in Table 4. Specifically, women who did
not work to earn were 53 % less likely to consume dietary supplements
(AOR = 0.47; [95 % CI: 0.30-0.72]) than women who reported working
to earn in either the private or government sector, after accounting for
socio-demographic factors and nutritional supplement intake. The re-
sults for the relationship between the working status of women and the
pattern of consuming dietary supplements were statistically significant
(p =0.001) as illustrated in Table 4. Lastly, depressed women were 42 %
less likely to consume the dietary supplements than non-depressed
women (AOR = 0.58; [95 % CI: 0.33-0.99]) after adjusting for socio-
demographic variables and other medical conditions. The results
regarding the relationship between depression and the pattern of
consuming dietary supplements were statistically significant (p =
0.049), as shown in Table 4. Similarly, anxious women were 16 % less
likely to consume dietary supplements than non-anxious women (AOR
= 0.84; [95 % CI: 0.48-1.47]) after adjusting for socio-demographic
variables and other medical conditions. However, the results for the
relationship between anxiety and the pattern of consuming dietary
supplements were not statistically significant (p = 0.54), as illustrated in
Tables 3 and 4.

4. Discussion

The current cross-sectional study is among the first and scarce studies
to measure patterns of dietary supplement usage and its associated

Table 4

Relationship between socio-demographic and psychiatric predictors with the
pattern of dietary supplements usage by females in centers of Saudi Arabia:
Multivariable analysis.

The pattern of dietary supplements usage by females visiting fitness centers in
Saudi Arabia (n = 453)

Variable AOR 95%CI P-
value

Working status

Working for earning 1

not working currently 0.47 0.30 0.72  0.001

Reported medical condition

No 1 0.14

Psychological disorder 1.90 0.82  4.40

Chronic diseases such as (diabetes or high blood  1.57 0.46 5.41
pressure, etc.)

Both chronic diseases (diabetes or high blood 0.90 0.14 5.96
pressure, etc.) and psychological diseases
(bipolar disorder, depression, and social
phobia)

Depression
No 1 0.049
Yes 058 0.33 0.99

Anxiety
No
Yes 0.84 048 1.47 0.54
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sociodemographic and psychiatric predictors among women attending
fitness centers in Saudi Arabia. Our findings highlight a noteworthy
proportion of women using various dietary supplements, adding value to
the existing literature on the potential influences of sociodemographic
and psychiatric factors on supplement usage patterns.

Our study findings on the prevalence and patterns of dietary sup-
plement usage among women are comparable to other studies con-
ducted in Saudi Arabia. For instance, a 2018 cross-sectional study with
female students reported a 44.6 % usage rate, aligning with our current
study (Al-Johani, 2018). However, it’s essential to note that our study
population may differ from those in previous studies, which often
focused on athletes, university students, or pregnant women. For
instance, Alfawaz et al. (2017) found a usage rate of 76.6 % among
university students, highlighting that educated women were more in-
clined to use dietary supplements compared to their non-educated
counterparts. Moreover, our study reveals variations in women’s moti-
vations for dietary supplement use, contrasting with previous research,
which focused on objectives like maintaining healthy hair and pre-
venting injuries and illnesses.

Another study by Jawadi et al. (2017) found a 37.8 % prevalence of
dietary supplement usage among gym users, with higher rates in males
(44.7 %) than females. Participants in that study aimed to maintain body
shape and improve health and performance, with common supplements
including proteins, caffeine, creatinine, amino acids, and multi-
vitamins—parallel to our study findings. The study reveals that almost
half of the women surveyed reported the use of dietary supplements. The
primary reasons for supplement usage were compensating for nutri-
tional deficiencies, promoting overall health, and supporting healing
and recovery. Interestingly, these patterns contrast with a study con-
ducted in New York, USA, where the main motivations for dietary
supplement use were identified as building muscles, preventing illness,
gaining energy and strength, and enhancing sports performance (Mor-
rison et al., 2004). Unlike these findings, a study conducted in Saudi
Arabia revealed that the most prevalent reason for taking dietary sup-
plements was to improve performance and health (Aljaloud and Ibra-
him, 2013). The variation in motives for utilizing dietary supplements
observed in the two studies may be attributed to disparities in cultural
backgrounds, influencing decision-making processes and motivational
factors that contribute to individual judgment.

It’s important to note that the majority of women in this study were
motivated by doctors, trainers, or dietitians to consume these dietary
supplements. These findings are comparable to studies conducted in
Saudi Arabia, Lebanon, and Iran, where authors reported that online
sources, coaches, nutritionists, and doctors were the main sources of
information for using dietary supplements (El Khoury and Antoine-
Jonville, 2012; Jawadi, 2017; Karimian and Esfahani, 2011). Based on
recent research by Shi and Yan (2020), it has been advised to exercise
caution toward the use of dietary supplements, especially for people
suffering from chronic conditions. It’s also crucial to seek the primary
advice of one’s physician as the main source of approval for using
external supplements, as the data shows that there is no evidence that
using dietary supplements can provide additional advantages to those
who follow a healthy food regimen (Shi and Yan, 2020).

The findings from the adjusted model illustrated that non-working
women were less likely to use dietary supplements than working
women. In one study, results showed that female students with high
family incomes were more likely to use dietary supplements than male
students (Al-Johani, 2018). One possible explanation for these findings
is that employment status provides individuals with monetary freedom
and autonomy to spend money on supplements. Additionally, having a
working status is related to an individual’s income and ensures higher
levels of personal satisfaction, lower levels of dependence on others, and
an improved standard of living (Boyce et al., 2010). These results align
with the findings by Masumoto et al., where authors found that partic-
ipants with high income and good socioeconomic status were more
likely to use dietary supplements than those from a low socioeconomic
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status (Masumoto, 2018). These results hold noteworthy implications
for policymakers and international nutritional agencies to give careful
consideration to the equitable distribution of essential dietary supple-
ments among less privileged and disadvantaged individuals.

On the other hand, while assessing the predictors of dietary sup-
plement usage patterns and accounting for socio-demographic factors, it
became evident that depressed and anxious women were less likely to
consume dietary supplements than women without these psychiatric
disorders. However, women with a history of psychological disorders or
chronic diseases were more likely to use dietary supplements than
women without any medical conditions. Depression is considered a
psychiatric disorder that may decrease women’s interest in taking care
of their health or making healthy choices for themselves (Rao, 2008).
Studies on anxiety have suggested an association between higher anxi-
ety levels and the development of unhealthy dietary patterns (Aucoin
et al., 2021), this could account for the disparity in dietary supplement
consumption observed in women with depression or anxiety. Our results
suggest the need for collaboration between nutritional and psychiatric/
mental health entities to formulate strategies aimed at enhancing the
diet and overall food regimen for women grappling with these psychi-
atric disorders.

Overall, the pattern of dietary supplement usage appears to vary
across different populations, with differences in prevalence even within
the same country. It is essential to note that the study population com-
prises women attending fitness centers, and this may explain their ten-
dency to consume dietary supplements as part of their efforts to enhance
their overall well-being. Disparities in consumption related to psychi-
atric disorders, socioeconomic backgrounds, and income levels under-
score the importance of equitable distribution of essential supplements
to meet the dietary needs of all women, particularly focusing on
vulnerable individuals dealing with depression and anxiety. Given the
substantial prevalence of dietary supplement usage among women in
this study and the associated health considerations, enhanced regulation
and obtaining crucial approval from a personal physician are urgently
warranted before the consumption of any type of supplements.

5. Strengths and limitations

To the best of our knowledge, this study is the first to investigate the
pattern of dietary supplement usage and its predictors among females
visiting fitness centers in Saudi Arabia. The findings offer valuable in-
sights into usage patterns, exploring the relationship between socio-
demographics, psychiatric disorders, and family income. The study’s
sample size was sufficient for a cross-sectional analysis, surpassing
comparable studies in different populations, and employing validated
scales like PHQ-9 and GAD-7 adds credibility to our study results.

Nevertheless, our study has several limitations that should be
considered when interpreting the findings. First, the cross-sectional
design used in this study does not allow for establishing a temporal
relationship between dietary patterns, demographic factors, and
depression/anxiety. Additionally, the possibility of reverse causation
cannot be ruled out, highlighting the need for future longitudinal studies
to establish temporality between these variables. Second, our study did
not collect data on other important variables such as social support,
physical activity, and pregnancy status, which could potentially
confound the current findings. Furthermore, it is important to note that
the questionnaire used for assessment of demographic and dietary
intake aspects was developed for the sake of this study, with the input of
experts in the field. Only, face and content validity methods were used,
which are subjective and cannot be quantified, potentially introducing
some limitations. While the mental health assessment scales are vali-
dated, the broader questionnaire warrants future better validation ef-
forts to enhance its robustness. Lastly, as our study focused solely on
women attending fitness centers in Saudi Arabia, it lacks the ability to
compare the prevalence of dietary supplements among these women to
those who do not attend fitness centers.
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6. Conclusion

It is evident that a noteworthy number of women enrolled in fitness
centers consume dietary supplements primarily to compensate for en-
ergy and enhance overall health. The results emphasize that women who
are not employed, experiencing depression, or dealing with anxiety
exhibit a lower likelihood of using dietary supplements compared to
their counterparts who are employed or not experiencing similar mental
health challenges. This suggests a potential association between occu-
pational status and mental health conditions with the usage patterns of
dietary supplements among women. These findings hold importance for
policymakers, as well as national and international agencies, empha-
sizing the need to prioritize proper dietary consumption for women in
vulnerable groups who hold various needs. Further studies are necessary
to delve into this crucial topic, facilitating the development of inclusive
nutritional programs and policies that ensure easy access for women
from diverse backgrounds. This is vital, as existing literature emphasizes
the significance of a proper diet for individuals managing depression
and anxiety. Additionally, it is strongly recommended to investigate the
effectiveness of awareness campaigns initiated by government-
sponsored health organizations to educate the public on safe dietary
supplement practices and to raise awareness on the specific needs for
vulnerable groups to pay closer attention to their supplement intake.
Hence, these initiatives can provide education to physically active in-
dividuals and the general public regarding the utilization of dietary
supplements, fostering awareness of potential side effects and promoting
safe practices. Lastly, it is imperative to endorse future research on a
more extensive sample of women beyond fitness centers, crucial for
investigating dietary supplement consumption patterns across diverse
populations.
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