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ABSTRACT

Background: Dietary supplements (DS) containing vitamins, proteins, and minerals are widely used by
gym-goers to enhance health, recovery, and performance. However, awareness of their safe use,
nutritional adequacy, and energy balance varies considerably.

Objective: To assess dietary supplement use, awareness, and energy balance among gym-goers in Aden
Governorate, Yemen.

Methods: A cross-sectional study was conducted among 270 gym-goers selected from five gyms using
stratified multi-stage sampling. Data on supplement consumption, calorie intake, expenditure, and
awareness were collected and analyzed.

Results: Of the 270 participants, 64.8% reported using nutritional supplements. Protein powder (26.7%)
and creatine (33.7%) were the most commonly consumed, followed by vitamin D (20%), zinc (18.9%), and
multivitamins (18.5%). Calcium (8.9%) and biotin (4.4%) were less frequently used, while fat burners,
herbal products, and ginseng were reported by fewer than 3%. Most respondents were aware of potential
adverse effects (67%) and supplement misuse risks (66.6%); 67.8% sought medical advice, and 51.1% were
able to interpret product labels. Reported benefits included muscle building (55.6%), increased energy
(33.7%), and weight loss (29.3%). Dietary analysis showed inadequate intake, with all gym-goers
consuming <6 g/kg of carbohydrates, 78.9% consuming <20% of calories from fat, and 95.9% consuming
<1.6 g/kg of protein. Supplement use was significantly associated with education, occupation, income,
and awareness (p = 0.001), and protein powder use correlated with higher TDEE (p = 0.007).
Conclusion: Supplement use is common among gym-goers but is accompanied by nutritional
imbalances and limited awareness of risks. Educational programs are recommended to promote balanced
diets and informed, evidence-based supplement use.
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INTRODUCTION

Both recreational and competitive sports
environments have seen a rise in the use of dietary
supplements (DS). These DS fall under the category of
food products that include one or more dietary
components, such as vitamins, minerals, botanical
ingredients, herbs, amino acids, and other substances
like metabolites, enzymes, or extracts [1]. These
products are readily available and commonly used to
increase the nutritional value of ordinary diets. They
come in a variety of forms, including soft gels, tablets,
capsules, liquids, and powders [2, 3]. A lot of people
use DS to attain particular performance-related
objectives or to enhance health outcomes [4].
Despite their widespread use, these products'
marketing claims are frequently deceptive, and many
of their claimed advantages lack solid scientific
backing [5]. When consuming nutritional
supplements, gym-goers in particular are at
increased risk if they depend on goods that contain
steroids or other performance-enhancing drugs.
Dependence on many, frequently untrustworthy
information sources increases this risk by causing
misunderstandings and even abuse [6]. This kind of
abuse could result in dangerous interactions, the
ingestion of risky or inactive substances, or
unintentional exposure to prohibited doping
chemicals [7].

Research indicates that athletes and fitness
enthusiasts commonly use DS to maintain health and
support a balanced diet alongside physical activity
[8]. Gyms attract many individuals aiming to improve
performance and fitness, with a substantial
proportion using dietary supplements to fulfill
specific nutritional needs. Bodybuilders are a
primary target market for these products, frequently
consuming large quantities of protein supplements
derived from sources such as whey, casein, and plant-
based proteins like soy isolates [9].

Due to the rapid growth in its use globally, the DS
industry is expected to double in size by 2028, from
its estimated USD 152 billion in 2021 [10]. Physically
active individuals often use supplements to enhance
their overall health, performance, and appearance
[11]. However,

Many users lack sufficient knowledge about safe use
and the health risks associated with it [12].
Furthermore, many individuals may not ingest
adequate amounts of protein [13]. Despite the

growing use of dietary supplements among gym-
goers, little research has examined the relationship
between supplement intake patterns, user
awareness, and energy expenditure in the Middle
East, particularly in Yemen. This research attempts to
fill this knowledge gap by identifying the most
commonly used dietary supplements among gym-
goers in Aden, determining whether supplement use
and total daily energy expenditure (TDEE) are
associated, and measuring gym patrons' awareness of
the safety and effectiveness of these supplements.

METHODS

Study Design

This cross-sectional, community-based study was
conducted in Yemen's Aden Governorate from
September 2024 to May 2025. It focused on regular
gym-goers aged 18 or older who attended five
randomly selected gyms: Sports Champions, Super
Gym, Pump Gym, NMA Gym, and World Gym.

Inclusion and Exclusion Criteria

Participants who attended two to three times per
week for at least three months and provided their
informed consent were included in the inclusion
criteria, but those who were not frequent attendees
(less than once a week) or who had health issues that
might affect the use of supplements (such as severe
allergies or chronic illnesses) were excluded.

Sample Size

A total of 832 individuals (674 men and 158 women)
attended the selected gyms. The required sample size
(n=270) was calculated using the following formula
with a 5% margin of error.
Formula:n=N/(1+N=xe?) [14]

Data Collection

Data was collected during both morning and evening
shifts from November 2024 to February 2025 using a
standardized questionnaire. The questionnaire
covered demographic information, the usage of
dietary supplements, awareness, motivations,
sources of information, reported health impacts, and
a 24-hour dietary recall. Gymgoers were asked to
provide a thorough description of every food and
drink they had ingested during the previous 24 hours
as part of a 24-hour dietary recall. Regular meals,
snacks, beverages, and any additional dietary intake
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were included, as well as the appropriate time for
consumption.

Energy Expenditure Estimation

Estimating energy expenditure from physical
activities using Metabolic Equivalent of Physical
Activity Task (MET) values

Calories burned per minute = MET x 3.5 x weight in
kg /200

Where:

MET represents the energy cost of physical activity.
3.5 represents resting oxygen consumption in
milliliters per kilogram per minute (ml/kg/min).
Weight refers to the participant’s body weight in
kilograms.

The constant 200 adjusts the output for common
calorie calculations based on energy expenditure.
Calculating Basal Metabolic Rate (BMR), using the
Mifflin-St Jeor equation for adults (219 years) and a
modified equation for 18-year-olds to account for
adolescent metabolism [15].

The equations used were as follows:
EER=88.5-61.9 x age [y] + PA x(26.7 x wt [kg] + 903
x ht [m]) + 25(kcal for energy deposition) (Boys 9-18
years).

EER =135.3 -30.8 x age [y] + PA x(10 x wt [kg] + 934
x ht [m]) + 25(kcal for energy deposition) (Girls 9-18
years).

The Mifflin-St Jeor equation, considered the most
accurate for individuals aged 19-78 years [16], was
used to estimate Basal Metabolic Rate (BMR).

For men: BMR = 10 x weight in kg + 6.25 x height in
cm - 5 x age in years + 5

For women: BMR = 10 x weight in kg + 6.25 x height
incm -5 x age in years - 161

where PA denotes the physical activity coefficient.
Total Daily Energy Expenditure (TDEE) was
calculated by adding energy expenditure from
physical activities (based on MET values) to the
adjusted BMR.

These equations are appropriate for a cross-sectional
study, as they provide accurate, non-invasive

estimates of energy needs at a single point in time,
aligning with the study’s aim to assess energy
balance, supplement use, and physical activity
patterns.

Data Analysis

To provide an overview of the research population
and to characterize the dataset's salient features,
descriptive statistics were employed. Relationships
between the study variables were examined using
inferential statistical techniques. To guarantee
accuracy and analytical consistency, SPSS software
(version 25) was used for all analyses. For continuous
data, means and standard deviations were calculated,
and relationships between categorical variables were
evaluated using chi-square tests. P-values were used
to assess statistical significance; a threshold of p <
0.05 was deemed statistically significant.

Ethical Approval

This study adhered to accepted ethical guidelines.
The administration of the gym and the University
Research Committee gave their approval. After
outlining the goals of the study, its advantages, and
the participants' freedom to withdraw at any time,
verbal informed permission was obtained. These
protocols guaranteed each gym patron's autonomy,
beneficence, and respect.

RESULTS

Table 1 shows that 64.8% of gym-goers used dietary
supplements. Creatine (33.7%) and protein powder
(26.7%) were the most commonly used, mainly for
muscle support. Vitamins like D (20%) and minerals
such as zinc (18.9%) and multivitamins (18.5%) were
also frequently used. Calcium (8.9%) and biotin
(4.4%) were less common, while fat burners, ginseng,
and herbal supplements were rarely taken (<3%).
More than one-third (35.2%) reported not using any
supplements.
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Table 1: Dietary Supplements Intake and Types Used by Gym-goers

Supplement use No. %
Yes 175 64.8
No 95 35.2
Total 270 100.0
Types of dietary supplements No %
Yes 72 26.7
Protein powders No 103 38.1
Don’t use a supplement 95 35.2
Total 270 100.0
Amino acids Yes 18 6.7
No 157 58.1
Don't use a supplement 95 35.2
Total 270 100.0
Yes 50 18.5
No 125 46.3
Multivitamins Don't use a supplement 95 35.2
Total 270 100.0
Yes 54 20.0
Vitamin D No 121 44.8
Don’t use a supplement 95 35.2
Total 270 100.0
Yes 24 8.9
No 151 55.9
Calcium Don't use a supplement 95 35.2
Total 270 100.0
Yes 12 4.4
Biotin No 163 60.4
Don't use a supplement 95 35.2
Total 270 100.0
Zinc Yes 51 18.9
No 124 45.9
Don’t use the supplement 95 35.2
Total 270 100.0
Creatine Yes 91 33.7
No 84 31.1
Don’t use a supplement 95 35.2
Total 270 100.0
Fat burners Yes 8 3.0
No 167 61.9
Don’t use a supplement 95 35.1
Total 270 100.0
Yes 5 1.8
No 170 63.0
Herbal supplements  Don't use the supplement 95 35.2
Total 270 100.0
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Es 40 14.8

No 135 50.0

Omega-3 fatty acids  Don't use the supplement 95 35.2
Total 270 100.0

Yes 21 7.8

No 154 57.0

Collagen Don't use the supplement 95 35.2
Total 270 100.0

Yes 8 3.0

No 167 61.9

Ginseng Don't use the supplement 95 35.1
Total 270 100.0

Iron Yes 32 119

No 143 53.0

Don't use supplement 95 35.1
Total 270 100.0

Vitamin C Yes 37 13.7

No 138 51.1

Don't use the supplement 95 35.2
Total 270 100.0

Folic Acid Yes 9 3.3

No 166 61.5

Don't use the supplement 95 35.2
Total 270 100.0

Table 2 shows that 28.9% of gym-goers were very
aware of dietary supplements' side effects. (38.1%)
were somewhat aware, (21.1%) were unaware, and
(11.9%) had not considered them. Most gym-goers
(67.8%) consulted healthcare professionals, while
21.1% did not, and 11.1% did not use supplements.

Awareness of the risks associated with misuse was
reported by 66.6%, with 17.8% unaware and 15.6%
uncertain. Confidence in reading supplement labels
was reported by 51.1%, while 33% lacked confidence
and 15.9% were somewhat confident.
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Table 2: Awareness and Knowledge of Dietary Supplements among Gym-goers.

Awareness of dietary supplement side effects No. %
Very aware 78 289
Somewhat aware 103 38.1
Not aware at all. 57 21.1
haven't considered side effects 32 11.9
Total 270 100.0
Consulting with healthcare professionals No. %
Yes 183 67.8
No 57 211
Do not take supplements 30 11.1
Total 270 100.0
Awareness of the risks of Misusing DS No. %
Yes 180 66.6
No 48 17.8
Uncertain 42 15.6
Total 270 100.0
Ability to understand DS labels No. %
Yes 138 51.1
No 89 33.0
Somewhat 43 15.9
Total 270 100.0

DS: Dietary Supplement

Table 3 reveals that half of gym-goers thought dietary
supplements were beneficial to their health, while the
other half did not. The most common benefits noted
by those who reported them were weight loss
(29.3%), greater energy (33.7%), and muscle gain
(55.6%). Furthermore, (25.9%) of individuals noted

quicker recovery following workouts, (18.1%)
mentioned immune system assistance, and (19.3%)
reported greater results when supplements were
paired with a balanced diet. Interestingly, 10% of
respondents thought there were no appreciable
advantages to dietary supplements.
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Table 3: Perceived Benefits of Dietary Supplements among Gym-goers.

Perceived benefits of dietary supplements. No %

Yes 135 50.0

Improving physical well-being No 135 50.0
Total 270 100.0

Muscle gain Yes 150 55.6

No 120 44.4
Total 270 100.0

Yes 79 29.3

Weight loss No 191 70.7
Total 270 100.0

Yes 91 33.7

Increased energy levels No 179 66.3
Total 270 100.0

Yes 52 19.3

Better results with a proper No 218 80.7
diet Total 270 100.0

Yes 70 25.9

Faster recovery after No 200 74.1
workouts Total 270 100.0

Support immune health Yes 49 18.1

No 221 81.9
Total 270 100.0

No significant benefits Yes 27 10.0

No 243 90.0
Total 270 100.0

According to Table 4, all gym-goers consumed fewer
than 420 grams of carbohydrates per day, with 100%
falling below the 6 g/kg cut-off. No gym-goers
reported consuming 6-8 g/kg (420-560 g) of
carbohydrates. In terms of protein consumption,
95.9% of gym-goers ingested <1.6 g/kg, or <112
grams daily, while only 4.1% went over this limit.

Regarding fat intake, 78.9% of gym-goers ate less
than 56 grams of fat per day, or less than 20% of their
daily calories. Only 0.7% of gym-goers consumed
more than 35% of their daily calories from fat, or
more than 98 grams per day, whereas a smaller
percentage (20.4%) consumed 20-35% of their daily
calories from fat (56-98 g).
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Table 4: Gym-goers' intake of Fat, Protein, and Carbohydrates

Carbohydrate No. %
<6 (g/kg) 270 100.0
6-8 (g/kg) 0 0.0
>8 (g/kg) 0 0.0

Total 270 100.0

“< 6 g/kg = (<420 g), 6-8(g/kg = (420-560 g), >8g/kg= (>560g).”

Protein No. %
<1.6 (g/kg) 259 95.9
>1.6 (g/kg) 11 4.1

Total 270 100.0

<1.6(g/kg) = (=<112g), >1.6 (g/kg) = (>112g).

Fat No. %
<20% 213 78.9
20-35 % 55 20.4
>35 % 2 0.7
Total 270 100.0

"< 20 % =(<56g) , 20-35 %=(56-98g) , >35 %=(>98g)"

caloric intake of female gym-goers were (2071.78 *
346.99 kcal) and (1192.88 + 249.46 Kkcal),
respectively.

The mean TDEE and calorie intake of male gym-goers
were (2645.55 * 346.58 kcal) and (1619.31 + 294.54
kcal), respectively, whereas the mean TDEE and
Table 5: Mean and Standard Deviation of Male and Female Gym-goers' Caloric Intake and Energy Expenditure.
TDEE (kcal)
2645.55 34+6.58
2071.78+346.99

Calorie intake (kcal)
1619.31+£294.54
1192.88+ 249.46

Parameters
Male (Mean +SD)
Female (Mean# SD)

More than half (51%) of the gym-goers who
consumed protein powder supplements had Total
Daily Energy Expenditure (TDEE) in the (2400-2800)
kcal range, which is indicative of moderate levels of
physical activity, according to Table 6. Only 6% had a
TDEE above 3200 kcal, and a lesser percentage (17%)

had a TDEE below 2400 kcal, indicating that
exceptionally high energy expenditure was
comparatively uncommon. With a mean TDEE of
2290.4 * 112.78 kcal, this group showed minimal
variation in daily energy expenditure among protein
supplement users.
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Table 6: Energy Expenditure among Gym-goers Consuming Protein Supplements

TDEE No. %
<2400 kcal 12 17
2400-2800 kcal 37 51
2801-3200 kcal 19 26
>3200 kcal 4 6

Total 72 100

Mean + SD = 2290.4 + 112.78

As shown in Tables 7 and 8, supplement use was
significantly associated with education level,
occupation, monthly income, and awareness of side
effects (p = 0.001), with users demonstrating greater
awareness than non-users. No significant
associations were found

with age, gender, or marital status. Additionally,
Table 9 shows that protein powder supplement use
was significantly associated with higher Total Daily
Energy Expenditure (TDEE) (p = 0.007).

Table 7: Association between Supplement Use and Socio-Demographic Variables among Gym-goers.

Age group Supplements use Total
Yes No
18 4 (66.7%) 2 (33.3%) 6 (100%)
19-29 150 (67.2%) 73 (32.8%) 223 (100%)
30-39 11 (45.8%) 13 (54.2%) 24 (100%)
40-49 7 (50%) 7 (50%) 14 (100%)
>50 3(100%) 0(0.0) 3(100%)
Total 175 (64.8%) 95 (35.2%) 270 (100%)
x?=7.364,df=4, p=0.118
Gender Supplements use Total
Yes No
Male 147 (67.2%) 72 (32.8%) 219 (100%)
Female 28 (54.9%) 23 (45.1%) 51 (100%)
Total 175 (64.8%) 95 (35.2%) 270 (100%)
x?=2.709,df=1,p = 0.100
Marital Status Supplements use Total
Yes No
Married 50 (67.6%) 24 (32.4%) 74 (100%)
Single 124 (63.9%) 70 (36.1%) 194 (100%)
Divorced 1 (50%) 1 (50%) 2 (100%)
Total 175 (64.8%) 95 (35.2%) 270(100%)

x*=0.507,df=2,p=0.776
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Educational Level Supplements use Total

Yes No
Primary 9 (56.2%) 7 (43.8%) 16 (100%)
Secondary 31 (45.6%) 37 (54.4%) 68 (100%)
University 130 (72.2%) 50 (27.8%) 180 (100%)
Postgraduate 5 (83.3%) 1 (16.7%) 6 (100%)
Total 175 (64.8%) 95 (35.2%) 270 (100%)

x?=16.770,df =3, p=0.001

Occupation Supplements use Total

Yes No
Government employee 15 (60%) 10 (40%) 25 (100%)

Business/self-employed

57 (66.3%)

29 (33.7%)

86 (100%)

Not working 36 (49.3%) 37 (50.7%) 73 (100%)
Housewife 7 (41.2%) 10 (58.8%) 17 (100%)
Other 60 (87%) 9 (13%) 69 (100%)
Total 175 (64.8%) 95 (35.2%) 270 (100%)

x?=27.024,df=4,p=0.001
Monthly income (YER) Supplements use

Yes No

Very low 10 (43.5%) 13 (56.5%) 23 (100%)
Low 24 (52.2%) 22 (47.8%) 46 (100%)
Moderate 26 (53.1%) 23 (46.9%) 49 (100%)
Above moderate 27 (87.1%) 4 (12.9%) 31 (100%)
High 36 (81.8%) 8 (18.2%) 44 (100%)
Prefer not to answer 52 (67.5%) 25 (32.5%) 77 (100%)
Total 175 (64.8%) 95 (35.2%) 270 (100%)

x*=23.359,df=5,p=0.001

Very Low; <35000, Low; 35000-149000, Moderate; 150000-200000, Above moderate; 201000-
399000, High; 2400000, Yemeni Rial.

Table 8: Association between Supplement Use and Awareness of Dietary Supplement Side Effects.

Awareness of dietary supplement side effects

supplement Very aware Somewhat Not aware at “I haven't Total
use aware all considered
side effects.”
Yes 65 (24.1%) 67 (24.8%) 30 (11.1%) 13 (4.8%) 175 (64.8%)
No 13 (4.8%) 36 (13.3%) 27 (10%) 19 (7%) 95 (35.2%)
Total 78 (28.9%) 103 (38.1%) 57 (21.1%) 32 (11.9%) 270 (100%)

x%=23.652,df=3,p=0.001
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Table 9: Association between Protein Powder Supplement use and Energy expenditure

TDEE(Kcal) Protein supplement use Total
Yes No Don't use the
supplement
<2400 12 (12.9%) 41 (44.1%) 40 (43.0%) 93
(100%)
2400-2800 37 (34.6%) 32 (29.9%) 38 (35.5%) 107
(100%)
2801-3200 19 (32.8%) 24 (41.4%) 15 (25.8%) 58
(100%)
>3200 4 (33.3%) 6 (50.0%) 2 (16.7%) 12
(100%)
Total 72 (26.7%) 103 (38.1%) 95 (35.2%) 270
(100%)

X2=17.716,df = 6, p = 0.007

DISCUSSION

According to the present study, young adults were the
most likely to use dietary supplements (DS) when
attending the gym. This finding is consistent with
previous research [17], which noted that younger
individuals are generally more interested in fitness
and health. In line with another study [18], there was
a pronounced gender disparity, with men
predominating and using performance-enhancing
supplements more frequently. Similar to other
findings addressing the role of education in health
literacy, most participants had either secondary or
university-level education. Income diversity also
played a role [19,20] as individuals with higher
incomes tended to consume more specialized
supplements [21,22].

The most common supplements used by gym-goers,
primarily for strength and recovery, include
creatine—taken by about one-third—and protein
powder, which around a quarter of them use. This
aligns with the findings of various studies [23-25].
Furthermore, due to rising awareness about overall
health, vitamin D and multivitamins are also popular
choices [26]. Interestingly, in contrast to global
trends, roughly one-third of individuals reported that
they do not take any supplements, possibly due to
skepticism or a preference for whole foods [27].
According to previous research, supplements like
ginseng, collagen, and fat burners remain relatively
uncommon. Most gym-goers indicated they have
been taking supplements for 7 to 12 months,

suggesting a more recent or cautious approach to
supplementation [28]. While early usage sometimes
led to temporary discomfort, side effects were
generally rare and mild, consistent with the findings
of previous studies [29,30].

More than two-thirds of gym-goers were aware of
supplement side effects, though some lacked full
knowledge. Awareness was significantly associated
with supplement use (0.001). This is consistent with
earlier research that found comparable patterns in
gym-goers' attentiveness levels [31-33].

In this study, about half of the gym-goers believed
that taking nutritional supplements would enhance
their health; the most often cited benefits were
muscle gain, increased energy, and weight loss. While
lower percentages mentioned immunological
support, better outcomes were achieved when
combined with a balanced diet. Dietary supplements
are generally believed to improve overall health,
energy, and muscle growth [34]. Their impact on
immunity and recuperation, however, is yet
unknown, and research has shown that supplements
offer few advantages for people who already eat well
[35,36].

Carbohydrate consumption among gym-goers was
found to be below the recommended intake of 6
g/kg/day for physically active individuals. This
deficiency may be attributed to adherence to low-
carbohydrate dietary regimens or a lack of awareness
regarding appropriate nutritional practices [28,37].
Furthermore, protein intake was predominantly
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inadequate, which aligns with previous findings
[39,40]. Additionally, the fat intake levels were
frequently observed to be excessively low, indicating
that individuals engaged in gym activities often
followed overly restrictive dietary plans [41].
Despite having a TDEE of 2645.55 kcal, male gym-
goers consumed an average of 1619.31 kcal; females
consumed 1192.88 kcal compared to a TDEE of
2071.78 kcal, demonstrating significant deficits. This
is consistent with research that links undereating to
impaired performance and recovery [42,43].

The findings demonstrated strong correlations
between supplement usage and monthly income (p =
0.000), occupation (p = 0.000), and educational level
(p = 0.001), suggesting that higher income, particular
vocations, and higher education all increase the risk
of supplement use. In line with earlier research, this
illustrates the impact of socioeconomic determinants
on health behaviors, perhaps as a result of improved
health literacy [31,44].

The use of dietary supplements and adverse effect
awareness were shown to be significantly correlated
(p=0.000). Users were more likely to be "very aware"
of possible hazards, indicating that they knew more
about health. This is consistent with research
demonstrating that frequent users actively look for
information about supplements [45]. On the other
hand, non-users were more frequently ignorant,
perhaps as a result of a lack of interest or health
literacy, which could lead to supplement avoidance
owing to fear or misunderstandings [20].

Due to their higher energy needs for maintaining
their muscles, most gym-goers had a Total Daily
Energy Expenditure (TDEE) between 2400 and 2800
kcal. The consumption of protein powder and TDEE
was shown to be significantly correlated (p = 0.007).
The small number of elite athletes in the sample may
be the reason for the comparatively low percentage
of gymgoers with TDEE values higher than 3200 kcal.
In general, the usage of supplements, especially
protein powder and creatine, was linked to
socioeconomic position and awareness of possible
adverse effects; those with greater understanding
were more likely to use these items [46,47].

CONCLUSION

Among young gymgoers, the usage of dietary
supplements was substantially correlated with
awareness, income, and education. The most widely

utilized supplements were protein and creatine
powders, which were wusually taken by
knowledgeable people. Calorie and carbohydrate
intake were frequently insufficient despite high levels
of physical activity, indicating the need for better
dietary instruction and individualized counseling.
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