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Abstract
Background 
and Study Aim

Vitamin D deficiency is a critical issue for athletes, and the major cause of Vitamin D deficiency is 
the involvement of athletes in indoor sports activities. Indoor training of athletes has similar risk 
factors for vitamin D deficiency as compared to the rest of the population. Therefore, this study 
aimed to examine the influence of Vitamin D on BMI among football athletes in Pakistan.

Material and 
Methods

Twelve football athletes (n=6 Experimental Group, n=6 Control Group) from Mian Kalay were 
recruited through a convenient sample with the average age of the participants being 19.08 ± 2.35 
years. Weight, height, and body mass index were measured using a standard stadiometer (ZT-
120, China) and analyzed using SPSS version 26. The Experimental Group was kept in games with 
sunlight exposure for a period of 120 days while the Control Group was restricted. Blood samples 
were collected by an Agha Khan Lab expert using a 3cc syringe, then transferred into a 3cc gel tube, 
and 1ml of serum was obtained after centrifugation from all participants.

Results The Experimental Group showed significant increases in Vitamin D levels (17.58 vs 43.36, p-value 
0.003) and decreases in weight (p=0.001) and BMI (24.00 vs 22.32, p-value <0.001). Meanwhile, 
the Control Group experienced decreases in Vitamin D levels (20.85 vs 10.86, p-value 0.036) and 
increases in weight (p<0.001) and BMI (21.11 vs 21.60, p-value 0.023) due to restriction from 
sunlight. 

Conclusions Training in sunlight significantly increased the Vitamin D levels of athletes and decreased their 
weight and BMI. Moreover, indoor sports activities significantly decreased Vitamin D levels and 
increased the weight and BMI levels of athletes.
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Introduction
Vitamins are a separate group of dietary 

substances required in small quantities for healthy 
growth and body metabolism [1]. Vitamins are 
divided into water-soluble and lipid-soluble 
categories according to their solubility. Water-
soluble vitamins include the B complex and vitamin 
C, while the lipid-soluble vitamins are A, D, E, and 
K [2]. They perform multiple complex functions in 
our body, such as acting as antioxidants, influencing 
hormones, coenzymes, signaling, regulating cells, 
and aiding in the growth and differentiation of 
tissues [3].

Vitamin D is one of the fat-soluble vitamins 
known for its role in bone mineral metabolism 
[4]. It exists in two forms: vitamin D2 (calciferol), 
synthesized by plants, and vitamin D3 
(cholecalciferol), which is produced under the 
skin’s subcutaneous adipose tissues through the 
effects of sunlight on 7-dehydrocholesterol [5]. 
During activation, 7-dehydrocholesterol undergoes 

photochemical changes and is transported by 
vitamin D binding protein (DBP) to the liver [6]. 
The DBP facilitates several hydroxylation phases. 
Initially, it transports 7-dehydrocholesterol to the 
liver where it is converted to 25-hydroxyvitamin D3 
(25, OH D3). In the second phase, it is transported 
to the kidney where it is synthesized into the active 
form, 1,25-dihydroxyvitamin D3 (1, 25(OH)2 D3), 
by 1-alpha hydroxylase enzymes. Furthermore, 
the conversion of 25(OH) D3 to its active form, 1, 
25(OH)2 D3, significantly involves the Vitamin 
D receptor (VDR) [7]. The active form of vitamin 
D3 plays a crucial role in maintaining mineral 
homeostasis (calcium and phosphorus) in the body 
[8]. Additionally, vitamin D levels in the human body 
are assessed through blood serum measurements. 
Athletes are considered vitamin D deficient if their 
levels are below 50 nmol/L and sufficient if levels 
are above 50 to 75 nmol/L [9].

Sunlight is the most abundant source of vitamin 
D. However, research studies have identified 
other dietary sources that naturally contain 
25-hydroxyvitamin D3. These sources include 
pulses, egg yolks, various types of fish (such as 
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fatty fish and salmon), and fortified foods like milk, 
cereals, oranges, and juices [10]. Vitamin D levels can 
vary in human bodies due to different geographical 
conditions, such as season, altitude, longitude, and 
also based on age and gender differences among 
ethnic groups [11].

Anthropometry, derived from Greek 
terminology, is used to measure the structure and 
characteristics of the human body. It is particularly 
applied to assess the body composition (shape 
and size) of athletes [12]. Anthropometry provides 
sports administrators with valuable information 
about each sport’s physical fitness and athletic 
performance [13]. Its current importance in sports 
offers significant contributions to the evaluation of 
physical fitness and performance, crucial for athlete 
selection [12]. These characteristics have beneficial 
effects on athletes’ competition outcomes [13]. 
Various anthropometric markers, including weight, 
height, body mass index (BMI), waist-to-hip ratio 
(WHR), and waist circumference (WC), have been 
used to determine the risk factors for cardiovascular 
diseases (CVD) and diabetes in athletes [14].

A research study reported that BMI, calculated 
as body weight in kilograms divided by height in 
square meters, is used to assess body fat, overweight, 
or severe obesity, which are linked to other risk 
factors for diabetes and cardiovascular diseases [15]. 
Due to its simplicity, BMI is the most well-known 
method for measuring body composition [16]. 
Additionally, the research indicated that BMI levels 
are generally higher in boys than in girls within the 
same age group [15]. The World Health Organization 
categorizes BMI on an individual basis.

Increasing BMI levels are associated with more 
chronic health issues, including cardiovascular 
diseases and diabetes, which are major causes of 
death worldwide [17]. BMI is not only indicative of fat 
distribution in the body but also highlights chronic 
diseases associated with waist circumference and 
waist-to-hip ratio. Furthermore, BMI provides more 
comprehensive data for assessing the risk of CVD 
and type 2 diabetes compared to other tools [16].

The ratio of vitamin D serum concentration 
is lower in obese individuals compared to those 
of normal weight. Vitamin D status is inversely 
correlated with body weight, fat mass, and BMI. 
Similar results have been observed in children 
and adult populations in Europe, New Zealand, 
Australia, Saudi Arabia, and the USA [18]. In obese 
individuals, vitamin D concentration is 20% lower 
than in normal-weight individuals. A clinical trial 
involving 383 overweight and obese women was 
conducted to study weight loss over a period of 24 
months and examine 25-hydroxyvitamin D (25(OH)
D) status. The study found that vitamin D levels 
increased by 2.7 ng/ml and participants lost 5-10% 
of their baseline weight. An increase of 5.0 ng/ml in 
vitamin D levels was associated with a reduction of 

more than 10% of baseline weight [18]. Additionally, 
research has provided substantial evidence that 
higher vitamin D concentrations lead to weight 
reduction. This characteristic of 25(OH)D has been 
increasingly recognized for its protective benefits 
against various chronic diseases. The prevalence 
of vitamin D deficiency in obese individuals ranges 
from 40-80% [20, 21]. It has been observed that a 
low serum concentration of vitamin D is a distinct 
feature associated with obesity. From a genetic 
perspective, research has highlighted that high BMI 
and certain genes reduce vitamin D status in obese 
individuals, while the impact of low vitamin D levels 
and genes on obesity is less significant [22].

Despite the extensive research linking vitamin 
D deficiency with various health outcomes, there 
remains a gap in the specific analysis of its effects 
on body composition among athletes, particularly in 
diverse climates and geographical regions. Previous 
studies have often focused on general populations 
or non-athletic groups, and few have addressed the 
potential variations in vitamin D metabolism due 
to intense physical activity and outdoor exposure 
specific to athletes. Moreover, the influence of 
vitamin D on body mass index (BMI) has been 
inconsistently reported, highlighting a need for 
more targeted research in athletic populations. 
Therefore, this study aimed to examine the influence 
of Vitamin D on BMI among football athletes in 
Pakistan.

Materials and Methods
Participants
A total of 12 participants were included in the 

study, divided equally between the control group 
and the experimental group (n=6 each). The sample 
comprised only healthy male football players who 
were skilled in the sport. The participants were aged 
between 15 and 24 years. Inexperienced players, 
females, and individuals outside of the age range 
(<15 and >24 years) were excluded from the study. 
Participants refrained from smoking and using 
drugs during the study period. Informed consent 
was obtained from the parents or legal guardians 
of each participant. Informed consent was also 
obtained from the adult participants. The study 
protocol was reviewed and approved by the Ethical 
Review Board of Sarhad University of Science & 
Information Technology.

Research Design
Fieldwork procedures were conducted from 

October 2017 to February 2018. Blood samples, 
height, age, weight, and BMI were measured during 
both pre-test and post-test phases. Participants in 
the experimental group were recruited from a local 
football club in the Mian Kalay district of Lower 
Dir, a flood-affected area. For these participants, 
parameters such as height, age, weight, BMI, and 
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serial blood samples were measured during the pre-
test. The sunlight exposure schedule was specifically 
arranged for the experimental group and lasted 120 
days. Daily sunlight exposure was scheduled from 
2:00 PM to 3:30 PM. Google weather forecast was 
utilized to exclude cloudy and rainy days. During 
the sunlight exposure, participants wore shirts and 
shorts.

Participants in the control group were students 
from GHSS (Government Higher Secondary School) 
Mian Kalay. Blood samples were taken as a pre-test. 
These participants were restricted from sunlight 
exposure for 120 days. All control group members 
used umbrellas and gloves for sunlight protection 
while engaged in school activities from 8:00 AM to 
2:30 PM. After school hours, they attended Madrasa 
for religious studies and occasionally played games 
in the evening. The study adhered to well-known 
standards: Vitamin D classification (Table 1) and 
WHO BMI classification (Table 2).

Statistical Analysis 
All data were statistically analyzed using SPSS 

version 20. The mean ± SD (standard deviation) 
was calculated for each group. Data from the 

experimental and control groups were assessed 
at both pre- and post-stages using paired sample 
t-tests. An independent sample t-test was employed 
to compare the two groups with each other at both 
pre- and post-test intervals. Data were tabulated and 
graphically represented appropriately. A p-value of 
≤ 0.05 was considered statistically significant.

Results
The demographic parameters of all participants 

are outlined in Table 3. After confirming the 
normality of the data, which is detailed in Table 
3, participants who were inexperienced players, 
females, or outside the age range of 15 to 24 years 
were excluded. Data for both groups were thoroughly 
analyzed at both pre- and post-test intervals. A 
paired sample t-test was used to compare the levels 
of vitamin D, weight, and BMI, as detailed in Table 4.

The control group experienced a significant 
decline in vitamin D levels after four months of 
non-exposure and showed an increase in weight and 
BMI. Table 5 demonstrates a significant reduction 
in weight and BMI, detailing the mean, standard 
deviation, and probabilities due to a four-month sun 

Table 1. Holick Classification of Vitamin D at Agha Khan Lab [23].

Reference Ranges Quantity in (ng/mL) Quantity in (nmol/L)

Vitamin D Deficiency <20 <50 

Vitamin D Insufficiency 21 - 29 52.5 - 72.5 

Vitamin D Sufficiency Or >30 >75 

Vitamin D Intoxication > 150 >375 

Table 2. WHO Classification of Individuals BMI [24].

BMI Range Weight Definition

Underweight <18.5 kg/m2

Normal 18.5-24.9 kg/m2

Overweight 25-29.9 kg/m2

Obese 30-39.9 kg/m2

Severely Obese ≥40

Table 3. Participants Demographics & Variables

Variables Pre Values Post Values

Number (n) 12 (n=6 Exp, n=6 Cont)

Age (Yrs) 19.08 ± 2.35

Height (m) 1.67 ± 0.07 1.68 ± 0.07

Weight (kg) 63.25 ± 13.16 63.08 ± 11.92

BMI 22.55 ± 4.55 22.4 ± 4.38

Vitamin D (ng/ml) 19.216 ± 5.52 27.11 ± 19.88
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Table 4. Paired Sample t-Test Indicates Control Group Parameters. Both pre and post-tests have shown 
the mean, standard deviation, differences, and their p-values.

Variables Pre Value 
(Mean ± SD)

Post Value 
(Mean ± SD) Mean ± SD Difference P-Value

Height (m) 1.62 ± 0.06 1.63 ± 0.06 0.01 ± 0.01 0.076

Weight (kg) 55.50 ± 9.20 57.50 ± 9.06 2.00 ± 0.31 <0.001

BMI 21.11 ± 3.21 21.60 ± 3.16 0.49 ± 0.36 0.023

Vitamin D (ng/ml) 20.85 ± 7.22 10.86 ± 6.53 -9.99 ± 8.59 0.036

Table 5. Paired Sample t-Test Indicates Experimental Group Parameters

Variables Pre Value 
(Mean ± SD)

Post Value 
(Mean ± SD)

Mean ± SD 
Difference P-Value

Height (m) 1.73 ± 0.05 1.73 ± 0.05 0.00 ± 0.00 -

Weight (kg) 71.00 ± 12.34 68.66 ± 12.48 -2.34 ± 0.40 <0.001

BMI 24.00 ± 5.50 23.2 ± 5.53 -0.80 ± 0.12 <0.001

Vitamin D (ng/ml) 17.58 ± 2.91 43.36 ± 13.92 25.78 ± 11.77 0.003

Table 6. Comparison of Demographic Parameters between Experimental and Control Groups through 
Independent Sample t-Test

Variables Pre Test Control 
(Mean ± SD)

Pre Test 
Experimental 
(Mean ± SD)

P-Value
Post Test 
Control (Mean 
± SD)

Post Test 
Experimental 
(Mean ± SD)

P-Value

Height (m) 1.62 ± 0.06 1.73 ± 0.05 0.025 1.63 ± 0.06 1.73 ± 0.05 0.029

Weight (kg) 55.50 ± 9.20 71.00 ± 12.34 <0.01 57.50 ± 9.06 68.66 ± 12.48 0.015

BMI 21.11 ± 3.21 24.00 ± 5.50 <0.01 21.60 ± 3.16 23.2 ± 5.53 0.037

Vitamin D (ng/
ml) 20.85 ± 7.22 17.58 ± 2.91 0.062 10.86 ± 6.53 43.36 ± 13.92 <0.001

exposure trial. A directly proportional relationship 
was observed, with vitamin D levels increasing 
during the period of sunlight exposure.

The analyses were extended to include an 
independent sample t-test for the demographic 
parameters of weight, height, and BMI, as outlined 
in Table 6. Significant differences were found in 
these parameters at both pre and post stages. While 
vitamin D levels were independent at the pre-test 
stage, significant differences in vitamin D levels 
were observed at the post-test stage.

Discussion
Vitamin D deficiency is a widespread epidemic 

and a re-emerging issue that is associated with 
major global health problems. The primary causes 
of vitamin D deficiency are lifestyle-related, 
particularly the avoidance of sunlight. This 
inclination is not limited to the general public; it 
is also prevalent among professional athletes. As 
a result, the majority of people, including athletes, 
suffer from hypovitaminosis, functional disorders, 
and chronic injuries. Such functional disorders 
can lead to defective bone mineralization, as seen 
in conditions like rickets and osteomalacia. The 
misconception that avoiding sunlight is beneficial 
is one of the primary reasons athletes participate 

in indoor games, which can adversely affect their 
performance.

This study aimed to examine the influence 
of Vitamin D on BMI among football athletes 
in Pakistan. The findings indicate significant 
differences in Vitamin D levels, weight, and BMI 
between the experimental and control groups. 
Specifically, the experimental group, which was 
exposed to sunlight, showed an increase in Vitamin 
D levels and a decrease in weight and BMI after the 
120-day trial period. Conversely, the control group, 
which avoided sunlight, exhibited a decline in 
Vitamin D levels and an increase in both weight and 
BMI. These results are outlined in Tables 4, 5, and 
6, demonstrating the impact of sunlight exposure 
on Vitamin D levels and associated changes in body 
composition.

Further evidence underscores that vitamin D is 
essential for maintaining strong bones, reducing 
inflammation, and preventing stress fractures and 
impaired muscle function [25]. Studies in the US 
have highlighted that athletes’ dietary intakes often 
do not meet their bodily needs. Moreover, it has been 
observed that vitamin D levels can vary significantly 
based on factors such as time of outdoor training 
(afternoon), geographic location, and skin color [26]. 
Additional research indicates that athletes with low 
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concentrations of vitamin D experience higher bone 
turnover than those with higher vitamin D levels 
[27]. Vitamin D is crucial not only for bone health 
but also for reducing the risk of stress fractures, 
muscle injuries, and enhancing overall physical 
performance [28]. A significant difference in vitamin 
D levels has been reported between indoor and 
outdoor athletes, across an age range of 10 to 30 
years, demonstrating the positive effects of sunlight 
on vitamin D synthesis [29]. Sunlight exposure 
has been shown to positively influence multiple 
body functions, reducing pain and injuries, and 
improving athletic performance, including reaction 
time, speed, strength, and endurance [30]. 

Unlike previous studies that broadly associate 
vitamin D with general health benefits, our results 
pinpoint specific improvements in BMI and weight 
management in athletes exposed to optimal sunlight 
conditions. Additionally, our research underscores 
a more pronounced difference in vitamin D 
levels between indoor and outdoor athletes than 
typically reported, suggesting that even minimal 
but consistent sunlight exposure could be more 
beneficial than previously understood.

European researchers have found that sunlight 
exposure enhances the performance of athletes 
[10]. A similar outcome was observed in both 
our experimental and control groups, where all 
participants had a low mean level of vitamin D 
(19.216 ± 5.52) according to the Holick classification. 
It was noted that chronic vitamin D deficiency has 
serious effects on the performance, growth, and 
nourishment of players. Research also highlights 
seasonal variations in vitamin D levels, with female 
runners and gymnasts showing lower levels in winter 
(15 ng/ml) compared to summer (25 ng/ml) [31]. The 
widespread deficiency and seasonal variations are 
influenced by factors such as gender, age, and BMI. 
The prevalence of vitamin D deficiency is higher 
among women (ratio 1:3) and men (ratio 1:2) with 
a BMI ≥ 40 [21]. Additionally, studies have focused 
on weight loss in obese individuals through calorie 
reduction and increased exercise [32], noting that 
vitamin D concentration is positively associated 
with obesity. Hypovitaminosis D affects cholesterol 
metabolism and tends to increase weight levels [33].

Our study aligns with European findings that 
sunlight enhances athletic performance, as both 
our experimental and control groups exhibited 
similar patterns in vitamin D levels. However, 
unlike the seasonal variation observed in female 
athletes from other studies, where vitamin D 
levels fluctuated between winter and summer, our 
participants consistently displayed low vitamin 
D levels regardless of season. Additionally, our 
findings suggest a broader demographic impact, 
with significant deficiencies noted across different 
genders and age groups, and not just confined to 
specific categories such as female runners and 

gymnasts. This highlights a more generalized 
vitamin D deficiency within our study population 
that contrasts with the specific seasonal variations 
reported elsewhere.

In various sports events, physical performance 
and techniques improve with sufficient vitamin D 
levels [10]. Research indicates that genetic factors 
influence vitamin D levels alongside body weight, 
waist circumference, and BMI [34]. Consistently, 
physical performance increased in the experimental 
group and decreased in the control group, 
suggesting that lack of sun exposure and inactivity 
during the four-month trial significantly impacted 
the control group’s results. Most participant 
parameters are associated with the developmental 
stage, significantly affecting weight gain, which 
could disrupt lipid metabolism in athletes. 
Hypovitaminosis has been identified as a key factor 
in obesity, affecting waist circumference and BMI 
parameters. A study involving 276 premenopausal 
healthy females measured multiple demographic 
parameters, including waist circumference (WC), 
waist-to-hip ratio (WHR), obesity, abdominal 
obesity, and BMI. The results indicated that 
WC, WHR, BMI, obesity, and abdominal obesity 
ratios were lower in the vitamin D sufficient 
group compared to the deficient group [35]. This 
research underscores the impact of vitamin D on 
anthropometric measurements such as weight, 
height, and BMI, establishing that vitamin D levels 
are inversely proportional to weight and BMI.

Our findings corroborate existing research 
that demonstrates a positive correlation between 
sufficient vitamin D levels and improved physical 
performance and body composition metrics like 
weight and BMI. Specifically, our study revealed 
that participants with higher vitamin D levels 
(experimental group) experienced decreases in 
weight and BMI, contrasting with the control group, 
which had lower vitamin D levels and exhibited 
weight and BMI increases. This pattern aligns with 
other studies indicating that vitamin D sufficiency 
is associated with lower waist circumference, waist-
to-hip ratio, and overall obesity levels. Our results 
underscore the significant impact of vitamin D on 
physical health and support broader findings that 
link adequate vitamin D levels with healthier body 
measurements and better performance outcomes.

Our study reinforces the critical role of vitamin D 
in enhancing physical performance and optimizing 
body composition among athletes. The findings 
highlight the positive effects of sunlight exposure on 
vitamin D levels, which in turn significantly impacts 
weight and BMI. These results not only corroborate 
previous studies but also extend our understanding 
by demonstrating the specific benefits of vitamin 
D for athletes, particularly in settings with optimal 
sunlight exposure. Future research should explore 
the mechanisms behind vitamin D’s influence on 
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metabolic functions and athletic performance, and 
investigate the potential for targeted interventions 
that could help athletes maintain adequate vitamin 
D levels throughout varying seasons and training 
conditions.

Conclusions
Our research contributes to the existing 

knowledge regarding the effects of sunlight on 
increasing vitamin D levels in athletes. These 
insights are particularly valuable for sports 
scientists, coaches, and athletic trainers who are 
aiming to optimize athlete health and performance 
through nutritional and environmental strategies. 

Understanding the significant role of vitamin D 
can aid in developing targeted interventions that 
enhance athlete well-being and reduce the risk of 
vitamin-related deficiencies.

Acknowledgments
We acknowledge the participants volunteer role 

for data collection. Moreover, we also appreciate the 
support & cooperation of the participants’ parents 
for the permission & local community.

Conflicts of interest
The authors declare no conflict of interest. 

References
1.	 Khalili Tilami S, Sampels S. Nutritional Value of Fish: 

Lipids, Proteins, Vitamins, and Minerals. Reviews in 
Fisheries Science & Aquaculture, 2018;26(2): 243–
253. https://doi.org/10.1080/23308249.2017.139910
4

2.	 Kotnik KZ, Seljak BK, Gregorič M, Jurak G, Golja P. 
Questionable advisability of vitamin and mineral 
dietary supplement use in adolescents. BMC 
Nutrition, 2023;9(1): 110. https://doi.org/10.1186/
s40795-023-00768-z

3.	 Rafeeq H, Ahmad S, Burhan Khan Tareen M, Shahzad 
KA, Bashir A, Jabeen R, et al. Biochemistry of Fat 
Soluble Vitamins, Sources, Biochemical Functions 
and Toxicity. Haya: The Saudi Journal of Life Sciences, 
2020;5(9): 188–196. https://doi.org/10.36348/
sjls.2020.v05i09.007

4.	 Christakos S. Vitamin D : A Critical Regulator 
of Intestinal Physiology. JBMR Plus, 2021;5(12): 
e10554. https://doi.org/10.1002/jbm4.10554

5.	 Jäpelt RB. Vitamin D in plants: Occurrence, analysis 
and biosynthesis. DTU Food; 2011.

6.	 Goodman S. Vitamin D Knowledge, Perceptions, 
Intake and Status among Young Adults: a Validation 
& Intervention Study Using A Mobile’App’. [Doctoral 
dissertation]. University of Guelph;2015. 

7.	 Cakal S, Çakal B, Karaca O. Association of vitamin 
D deficiency with arterial stiffness in newly 
diagnosed hypertension. Blood Pressure Monitoring, 
2021;26(2): 113–117. https://doi.org/10.1097/
MBP.0000000000000497

8.	 Latham CM, Brightwell CR, Keeble AR, Munson BD, 
Thomas NT, Zagzoog AM, et al. Vitamin D Promotes 
Skeletal Muscle Regeneration and Mitochondrial 
Health. Frontiers in Physiology, 2021;12: 660498. 
https://doi.org/10.3389/fphys.2021.660498

9.	 Thomas DT, Erdman KA, Burke LM. Position of 
the Academy of Nutrition and Dietetics, Dietitians 
of Canada, and the American College of Sports 
Medicine: Nutrition and Athletic Performance. 
Journal of the Academy of Nutrition and Dietetics, 
2016;116(3): 501–528. https://doi.org/10.1016/j.
jand.2015.12.006

10.	 Grant WB, Lahore H, Rockwell MS. The Benefits 

of Vitamin D Supplementation for Athletes: Better 
Performance and Reduced Risk of COVID-19. 
Nutrients, 2020;12(12): 3741. https://doi.
org/10.3390/nu12123741

11.	 Amrein K, Scherkl M, Hoffmann M, Neuwersch-
Sommeregger S, Köstenberger M, Tmava Berisha 
A, et al. Vitamin D deficiency 2.0: an update on 
the current status worldwide. European Journal of 
Clinical Nutrition, 2020;74(11): 1498–1513. https://
doi.org/10.1038/s41430-020-0558-y

12.	 Joksimović M, Skrypchenko I, Yarymbash K, 
Fulurija D, Nasrolahi S, Pantović M. Anthropometric 
characteristics of professional football players 
in relation to the playing position and their 
significance for success in the game. Pedagogics, 
Psychology, Medical-Biological Problems of Physical 
Training and Sports, 2019;23(5): 224–230. https://
doi.org/10.15561/18189172.2019.0503

13.	 Gardasevic J, Bjelica D, Vasiljevic I, Corluka M. 
Differences in Body Composition of Football Players 
of Two Top Football Clubs. Journal of Anthropology 
of Sport and Physical Education, 2019;3(4): 15–19. 
https://doi.org/10.26773/jaspe.191004

14.	 Ke JF, Wang JW, Lu JX, Zhang ZH, Liu Y, Li LX. 
Waist-to-height ratio has a stronger association 
with cardiovascular risks than waist circumference, 
waist-hip ratio and body mass index in type 2 
diabetes. Diabetes Research and Clinical Practice, 
2022;183: 109151. https://doi.org/10.1016/j.
diabres.2021.109151

15.	 Nguyen LanPT, Nguyen BX, Ngo TT, Nguyen 
YHN, Phan HT. Correlations between Excessive 
Body Mass Index, Body Perception, Physical 
Activity, and Respiratory Functions among 
Youths in an Urban Setting of Vietnam. BioMed 
Research International, 2020;2020: 1–7. https://doi.
org/10.1155/2020/9627605

16.	 Sperrin M, Marshall AD, Higgins V, Renehan AG, 
Buchan IE. Body mass index relates weight to height 
differently in women and older adults: serial cross-
sectional surveys in England (1992–2011). Journal 
of Public Health, 2016;38(3): 607–613. https://doi.
org/10.1093/pubmed/fdv067

17.	 Renehan AG, Soerjomataram I, Leitzmann MF. 
Interpreting the epidemiological evidence linking 



334

of Physical Culture 
and SportsPEDAGOGY

obesity and cancer: A framework for population-
attributable risk estimations in Europe. European 
Journal of Cancer, 2010;46(14): 2581–2592. https://
doi.org/10.1016/j.ejca.2010.07.052

18.	 Roizen JD, Long C, Casella A, O’Lear L, Caplan I, Lai 
M, et al. Obesity Decreases Hepatic 25-Hydroxylase 
Activity Causing Low Serum 25-Hydroxyvitamin D. 
Journal of Bone and Mineral Research, 2019;34(6): 
1068–1073. https://doi.org/10.1002/jbmr.3686

19.	 Akter R, Afrose A, Sharmin S, Rezwan R, Rahman 
MdR, Neelotpol S. A comprehensive look into 
the association of vitamin D levels and vitamin D 
receptor gene polymorphism with obesity in children. 
Biomedicine & Pharmacotherapy, 2022;153: 113285. 
https://doi.org/10.1016/j.biopha.2022.113285

20.	 Wang LK, Hung KC, Lin YT, Chang YJ, Wu ZF, 
Ho CH, et al. Age, Gender and Season Are Good 
Predictors of Vitamin D Status Independent of 
Body Mass Index in Office Workers in a Subtropical 
Region. Nutrients, 2020;12(9): 2719. https://doi.
org/10.3390/nu12092719

21.	 Okan S. Relation of Vitamin D Status with Season, 
Living Place, Age Gender and Chronic Disease. 
Erciyes Medical Journal, 2020; 42(1): 78–83. https://
doi.org/10.14744/etd.2019.45577

22.	 Huang YY, Zhang WS, Jiang CQ, Zhu F, Jin YL, 
Cheng KK, et al. Mendelian randomization on the 
association of obesity with vitamin D: Guangzhou 
Biobank Cohort Study. European Journal of Clinical 
Nutrition, 2023;77(2): 195–201. https://doi.
org/10.1038/s41430-022-01234-y

23.	 Balasubramanian S, Dhanalakshmi K, Amperayani 
S.  Vitamin D Deficiency in Childhood – A Review of 
Current Guidelines on Diagnosis and Management. 
Indian Pediatr 2013;50: 669–675.

24.	 WHO. A healthy lifestyle - WHO recommendations 
[Internet]. 2010 [updated 2010 May; cited 2024 Jan 
10]. Available from:https://www.who.int/europe/
news-room/fact-sheets/item/a-healthy-lifestyle---
who-recommendations

25.	 Larsen SC, Ängquist L, Moldovan M, Huikari V, 
Sebert S, Cavadino A, et al. Serum 25-Hydroxyvitamin 
D Status and Longitudinal Changes in Weight 
and Waist Circumference: Influence of Genetic 

Predisposition to Adiposity. Taheri S (ed.) PLOS 
ONE, 2016;11(4): e0153611. https://doi.org/10.1371/
journal.pone.0153611

26.	 De La Puente Yagüe M, Collado Yurrita L, Ciudad 
Cabañas M, Cuadrado Cenzual M. Role of Vitamin 
D in Athletes and Their Performance: Current 
Concepts and New Trends. Nutrients, 2020;12(2): 
579. https://doi.org/10.3390/nu12020579

27.	 Cassity EP, Redzic M, Teager CR, Thomas DT. 
The effect of body composition and BMI on 25(OH)
D response in vitamin D‐supplemented athletes. 
European Journal of Sport Science, 2016;16(7): 773–
779. https://doi.org/10.1080/17461391.2015.112595
2

28.	 Sikora-Klak J, Narvy SJ, Yang J, Makhni E, Kharrazi 
FD, Mehran N. The Effect of Abnormal Vitamin 
D Levels in Athletes. The Permanente Journal, 
2018;22(3): 17–216. https://doi.org/10.7812/
TPP/17-216

29.	 Rakovac M. Vitamin D and Injuries in Dancers: 
A Systematic Review. Acta Clinica Croatica, 2023; 
https://doi.org/10.20471/acc.2023.62.01.25

30.	 Cannell JJ, Hollis BW, Sorenson MB, Taft TN, 
Anderson JJB. Athletic Performance and Vitamin 
D. Medicine & Science in Sports & Exercise, 
2009;41(5): 1102–1110. https://doi.org/10.1249/
MSS.0b013e3181930c2b

31.	 Miraj SS, Thunga G, Kunhikatta V, Rao M, Nair 
S. Benefits of Vitamin D in Sport Nutrition. In: 
Nutrition and Enhanced Sports Performance, Elsevier; 
2019. p. 497–508. https://doi.org/10.1016/B978-0-
12-813922-6.00042-4 [Accessed 5th May 2024].

32.	 Lotfi‐Dizaji L, Mahboob S, Aliashrafi S, Vaghef‐
Mehrabany E, Ebrahimi‐Mameghani M, Morovati 
A. Effect of vitamin D supplementation along with 
weight loss diet on meta‐inflammation and fat 
mass in obese subjects with vitamin D deficiency: 
A double‐blind placebo‐controlled randomized 
clinical trial. Clinical Endocrinology, 2019;90(1): 94–
101. https://doi.org/10.1111/cen.13861

33.	 Tamer G, Mesci B, Tamer I, Kilic D, Arik S. Is vitamin 
D deficiency an independent risk factor for obesity 
and abdominal obesity in women? Endokrynologia 
Polska, 2012;63(3):196–201.



335

2024

0404
Information about the authors:

Naqib Sultan; https://orcid.org/0009-0001-6414-3794; naqibolympion33@gmail.com; Department of Sports 
Science & Physical Education, Sarhad University of Science & Information Technology; Peshawar, Pakistan.

Tasleem Arif; (Corresponding author); https://orcid.org/0000-0002-0718-5330; Tasleem.arif@uoh.edu.pk; 
Department of Sports Science & Physical Education, The University of Haripur; Haripur, Pakistan.

Inayat Shah;  https://orcid.org/0000-0003-1900-6181; drinayatshah@kmu.edu.pk; Institute of Basic Medical 
Sciences, Khyber Medical University; Peshawar, Pakistan.

Wasim Khan; https://orcid.org/0000-0002-1888-2975; khansspe@gu.edu.pk; Department of Sports Science 
& Physical Education, Gomal University; Dera Ismail Khan, Pakistan.

Cite this article as: 
Sultan N, Arif T, Inayat S, Khan W. Effect of vitamin D on body mass index in football athletes.  Pedagogy of 
Physical Culture and Sports, 2024;28(4):328–335.  
https://doi.org/10.15561/26649837.2024.0410

This is an Open Access article distributed under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited  
(http://creativecommons.org/licenses/by/4.0/deed.en).

Received: 05.04.2024 
Accepted: 17.06.2024; Published: 30.08.2024


	Effect of vitamin D on body mass index in football athletes. Naqib Sultan, Tasleem Arif, Inayat Shah, Wasim Khan
	Abstract
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	Acknowledgments
	Conflicts of interest
	References
	Information about the authors
	https://doi.org/10.15561/26649837.2024.0410


