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Abstract
Numerous studies indicate that obese individuals have lower levels 
of vitamin D than humans with normal weight. Moreover, some in 
vitro studies demonstrated the role of vitamin D in weight reduction. 
However, both, obesity and vitamin D deficiency are major problems 
afflicting public health. The main purpose of this systematic review 
was to investigate the effect of vitamin D supplementation in 
decreasing the excessive body weight in overweight and obese 
patients, as evidenced in randomized controlled trials (RCTs). 

PubMed and EBSCO host were searched for articles. RCTs 
including overweight and adult participants supplemented with 
vitamin D were eligible for inclusion in the current study. The 
outcome measures related to the body weight changes were 
considered (body weight [BW], Body Mass Index [BMI], waist 
circumference [WC], body fat [BF], muscle mass [MM]). The 
search strategy and study selection processes were performed 
according to the “PRISMA” guidelines. 

Seven studies were deemed as eligible for inclusion in the current 
study. One study showed that vitamin D treatment had a statistically 
significant reduction in BW and WC. Also, three studies showed 
that BF was significantly reduced in the treatment group compared 
to the control group. Additionally, one study showed that the MM 
significantly increased in the treatment group compared to the 
control group whereas one other study showed that FFM was 
significantly increased in the treatment group compared to the 
control group. 

The findings of the current analysis are still controversial since it 
is still difficult to determine which effects are due to vitamin D itself 
and which are mediated via calcium or other factors. The overall 
impression is that vitamin D alone may affect fat mass and body 
mass distribution when supplement in overweight and obese 
people.
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Introduction
Obesity is a growing public health matter associated with the 

burden of several chronic diseases [1]. Obesity is a major risk factor 
for non-communicable diseases such as cardiovascular diseases, 
diabetes, musculoskeletal disorders and some types of cancers [2-7]. 
According to the World Health Organization [6], obesity rates have 
been over-doubled since 1980. In 2014, more than 1.9 billion adults 
were overweight, of whom 600 million were obese. 

Vitamin D, also called calciferol, refers to a group of fat-soluble 
pro-hormones, which exist in two forms, vitamin D2 (ergocalciferol) 
and vitamin D3 (cholecalciferol). Cholecalciferol can be synthesized 
endogenously in the skin under the influence of solar ultraviolet 
radiation [8] while it is also found in animal foods. On the other 
hand, ergocalciferol is derived mainly from plant foods and dietary 
supplements (National Institute of Health, 2015) [9]. However, both 
forms of calciferol are converted to 25-hydroxyvitaminD, 25 (OH) 
D or calcidiol, the inactive storage form of the vitamin, in the liver, 
and thereafter, calcidiol is converted to the active form of the vitamin, 
i.e. 1,25-dihydroxyvitamin D or calcitriol, in the kidneys [10]. Based 
on the International Health Institute, the daily recommended intake 
(RDAs) for vitamin D for people between 1-70 years is 600IU (15mg) 
while for people more than 70 years old, the RDA is increased to 800IU 
(20mg) [9]. However, current recommendations of this vitamin only 
considered the effects of vitamin D on skeletal tissue [11].

Recently, there has been an epidemic scientific interest about 
the other, non-skeletal, properties of vitamin D and the potential 
role of vitamin D on mental, physical health and well-being. Some 
studies have shown that vitamin D deficiency occurs in obese people 
[12]. Findings from a recent meta-analysis showed that vitamin D 
is inversely associated with Body Mass Index (BMI) [13] and that 
vitamin D deficiency is frequently observed among overweight and 
obese people compared to normal-weight population [14].

Hence, it is still unknown whether vitamin D deficiency is the 
causative agent for obesity or the opposite [15]. Notably, obesity 
affects the biochemical and physiological functions of vitamin D 
probably due to its deposition in body fat and due to its fatty solubility 
[16]. In particular, people with high levels of BMI usually have a high 
body fat content that accumulates part of the fat-soluble vitamin 
D, leading to increased vitamin D binding, low availability and low 
vitamin D blood levels [17]. Thus, low levels of vitamin D in obese are 
likely to be the result and not the cause of obesity as it is blocked by 
the adipose tissue [18]. However, in animal models, it was shown that 
the body fat mass can accumulate about 10-12% of the total vitamin 
D supplementation while at the same time the release of vitamin D 
from the fat mass is extremely slow and proportional to the vitamin’s 
D content [16]. 

Results of a previous systematic review do not clearly demonstrate 
the benefit of vitamin D in the treatment of obesity [19]. A previous 
study by Mason et al. [20] reported that the evidence regarding the 
effect of vitamin D on weight loss and fat loss in obese people remain 
insufficient. Therefore, the main purpose of this systematic review was 
to investigate the effect of vitamin D supplementation in decreasing 
the excessive body weight in overweight and obese patients, as 
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Outcome: changes in Body Weight (BW, kg); changes in Body 
Mass Index (BMI, kg/m2); changes in circumferences (WC, cm); 
changes in Body Fat (BF, kg or %); changes in Fat Free Mass (FFM) 
[lean mass (LM) and muscle mass (MM), both in kg].

Study design: RCTs.

Studies excluded from the selection were: non-RCTs in overweight 
and obese patients; animal studies; RCTs in adults with BMI<25kg/m2; 
RCTs in overweight and obese children and adolescent. A p-value of 
<0.05 was considered statistically significant for all included studies.

Assessment of methodological quality and data extraction

Two authors (C.S. and S.E.) independently extracted the detailed 
information from the selected trials. Qualitative and quantitative 
information from each study were extracted, including author and 
year of study, geographic study location, the study size and age of 
participants, type of exposure such as the formula, and duration as 
well as dosage of vitamin D supplementation. 

The methodological quality of the included RCTs was assessed by 
means of 11 predefined categories based on the updated Cochrane 
Collaboration Back Review Group (CCBRG) method (Table 2) [23]. 
The internal validity criteria that refer to the characteristics of the 
study are related to selection bias (criteria 1 and 2), performance 
bias (criteria 4-8), attrition bias (criteria 9 and 11) and detection bias 
(criteria 6 and 10) (Table 2). The above criteria were characterized 
as: “Yes”, “No” or “Don’t know”. Two authors (C.S. and S.E.) used 
the assessment instrument independently to evaluate the quality of 
each study. Whenever there was a disagreement between the two 
investigators, a third author (M.I.) provided an additional evaluation. 
Accordingly, each study was assessed as of high quality if the total 
score of positive responses was ≥8 out of 11 and of low quality if the 
total score of positive responses was ≤ 7 out of 11.

Results
Search strategy and study selection

The search strategy and study selection processes were performed 
according to the “PRISMA” guidelines, as described above. The flow 

evidenced in randomized controlled trials (RCTs). Specific objectives 
were to determine the most appropriate dosage, formulation and 
duration of vitamin D supplementation that are necessary to provide 
positive outcomes and possibly an effective treatment for overweight 
and obesity.

Methodology
Search strategy

A systematic review was undertaken using PubMed and EBSCO 
host databases. The search strategy is shown in Table 1. Only RCTs 
without chronological limit were considered. Secondary searching 
of the reference lists of retrieved papers was undertaken, to identify 
any other RCTs that met the inclusion criteria, as outlined under 
study selection. When searching in PubMed «Text word» was used 
as a filter, while in the EBSCO database «AB Abstract» was the 
only filter.

Study selection

This review article was based on the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses guidelines (PRISMA). 
PRISMA is an evidence-based set of items for reporting in systematic 
reviews and meta-analyses, and can be used as a basis for reporting 
systematic reviews of research evaluations of interventions [21]. A 
structured approach was used to formulate the research question 
for this review, using five components commonly known as the 
Participants, Interventions, Comparators, Outcomes, and Study 
design approaches (PICOS) [22]:

Participants: Overweight and obese adults (BMI ≥ 25 kg/m2; 
age ≥ 18 years), no restrictions were placed on gender, race and 
geographical distribution of the individuals enrolled in the study.

Interventions: vitamin D oral supplementation; the supplements 
used were either vitamin D or Vitamin D3 or ergocalciferol or 
Vitamin D2 or cholecalciferol or 25-hydroxyvitamin D or 25 (OH)
D3 with or without other co-interventions such as hypocaloric diet, 
exercise, other supplements such as calcium, proteins, aminoacids.

Comparisons: placebo and other non-vitamin D interventions.

Keywords EBSCO PubMed
vitamin d or calciferol or vitamin d3 or cholecalciferol or vitamin d2 or ergocalciferol or 25(OH)D or 
25-hydroxyvitamin d or supplement* #1 126870 32437

obes* or morbid obes* or waist circumference or sagittal abdominal diameter or waist to hip ratio or waist-
to-hip-ratio or waist-to-hip or WHR or BMI or Increas*BMI #2 235261 64884

randomized controlled trial or random control trial or random control or RCTs or RCT #3 80478 354309
#1 AND #2 AND #3 501 516

Table 1: Search results per keyword and keyword combination.

Randomized C
ontrolled Trials

Adequate 
randomization

Concealed 
treatment 
allocation

Similarity 
of 
groups at 
baseline

Patient 
blinded to the 
intervention

Care provider 
blinded to the 
intervention

Outcome 
assessor 
blinded to the 
intervention

Cointerventions 
avoided or 
similar

Acceptable 
compliance

Acceptable 
drop-out 
rate

Similar 
timing 
of the 
outcome 
assessment

Intention-
to treat 
analysis

Overall 
score

Mason et al., [5] Y Y Y Y Y Y Y Y Y Y Y 11 / 11

Verreijen et al., [4] Y Y Y Y Y Y Y Y N Y Y 10 / 11

Zhu et al., [25] Y Y Y Y Y N Y Y Y Y Y 10 / 11

Shapses et al., [31] DK Y Y Y Y Y Y Y Y Y DK 9 / 11

Salehpour et al., [26] Y Y Y Y Y Y Y Y Y Y DK 10 / 11

Major et al., [24] Y Y Y Y Y Y Y Y N Y N 9/11

Sneve et al., [18] DK Y Y Y Y Y Y Y Y Y DK 9 / 11

Table 2: Quality assessment of seven randomized controlled trials by using the 11 criteria of Van Tulder (Van Tulder et al., 2013).
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Table 3. The geographic location of each study was different and 
dispersed worldwide. Notably, cholecalciferol was the only form of 
vitamin D supplementation used by the researchers. In the studies, 
the duration of vitamin D supplementation varied between 6 weeks 
to 12 months.

Effect of treatment on BW, BMI and WC.

In the study by Major et al. [24], showed a statistically significant 
reduction in BW in the treatment group compared to the control 

chart of the included studies is presented in Figure 1. Overall, 7 studies 
were deemed eligible for inclusion in the current analysis.

The quality assessment of the included studies revealed that all 7 
studies are of high methodological quality ( ≥ 8/11 validity criteria). 
Table 2 shows the result of the quality assessment of the included 
studies.

Description of study characteristics

The information of the study characteristics is summarized in 
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Figure 1: PRISMA 2009 Flow Diagram. Search Strategy «PRISMA» for the final selection of studies of this systematic review.



Citation: Chrysostomou S, Saranti E (2017) The Effect of Vitamin D Supplementation on the Treatment of Overweight and Obesity: A Systematic Review of 
Randomized Controlled Trials. J Obes Ther 1:2.

• Page 4 of 6 •Volume 1 • Issue 2 • 1000105

group (-5.8 ± 2.6 kg vs 1.4 ± 2.4 kg, p <0.01). Furthermore, none of the 
studies showed a statistically significant reduction in BMI between 
the two groups. In regards to the WC, in the study by Major et al. [24] 
showed a statistically significant reduction in the treatment group 
compared to the control group (-5.6 ± 3.3 cm vs 3.5 ± 2.9 cm, p = 
0.03). Results of vitamin D supplementation on the above parameters 
are listed in Table 4. 

Effect of treatment on BF and FFM

In the study by Zhu et al. [25], showed that BF was significantly 
reduced in the treatment group compared to the control group (-2.8 ± 
1.3 kg vs 1.8 ± 1.3 kg, p = 0.02). Furthermore, in the study by Salehpour 
[26], BF also showed a significant reduction in the treatment group 

compared to the control group (-2.7 ± 2.1 kg vs 0.47 ± 2.1 kg, p <0.01). 
In addition, the same results were shown in the study by Major et al. 
[24] (treatment group vs control group: -4.7 ± 2.3 kg vs 1.2 ± 2.4 kg, 
p = 0.009). Results of vitamin D supplementation on BF are listed in 
Table 4.

In regards to the FFM (LM and MM), in the study by Verreijen et 
al., the MM significantly increased in the treatment group compared 
to the control group (+0.4 ± 1.2 kg vs 0.5 ± 2.1 kg, p=0.03). Moreover, 
in the study by Salehpour et al.[26], FFM was significantly increased 
in the treatment group compared to the the control group (+1.8 ± 2.1 
kg vs + 0.4 ± 2.1 kg, p <0.001). Results of vitamin D supplementation 
on FFM are listed in Table 4.

First author/ year of 
publication/country

Subjects (treatment 
vs. control) Age (years) Vitamin D treatment Treatment duration 

(weeks/months) Outcomes 

Mason et al., [5]
USA

Treatment group (n 
= 109) 50-75

(postmenopausal women)

2000 IU/d vitamin D3 PLUS
Hypocaloric diet (-500-1000 
kcals) +exercise (225 min/wk)

12 months BW, BMI, BF, FFM 
(lean mass)Control group (n = 

109)

Verreijen et al., [4]
Netherlands

Treatment group (n 
= 30) >55

(males and females)

High whey protein–, leucine-, 
and vitamin D–enriched
Supplement (200μg/wk) PLUS 
hypocaloric diet (-600kcals) and 
exercise 

13 weeks BW, BMI,WC, BF 
FFM (muscle mass)

Control group (n = 30)

Zhu et al., [25], CHINA
Treatment group (n 
= 22) 18-25 ετών

(males and females)

600 mg Ca + 125 IU vitamin 
D3/d + hypocaloric diet (-500 
kcals) 

12 weeks BW, BMI, BF, FFM 
(lean mass)

Control group (n = 20)

Shapses et al., [31]
USA

Treatment group (n 
= 40) 50-70 

(postmenopausal women)

62.5 mg vitamin D3
from a vitamin D3 supplement 
+ 10 mg/d from a multivitamin 
PLUS hypocaloric diet (500-600 
kcals) +exercise 

6 weeks BW
Control group (n = 43)

Salehpour et al., [26], IRAN
Treatment group (n 
= 39) 18-50

(females) 25 μg/d vitamin D3 12 months BW, BMI,WC, BF 
FFM

Control group (n = 38)

Major et al., [24], USA

Treatment group (n 
=30 ) 43 (mean)

(females)

10 μg vitamin D3/d + ≤600 mg 
Ca /d PLUS hypocaloric diet 
(–2900 KJ/d).

15 weeks BW, BMI,WC, BF
Control group (n = 
33 )

Sneve et al., [18], 
NORWAY 

Treatment group (n 
= 116) 21-70 

(males and females)
40000 IU vitamin D3/w +500 
mg Ca/d 12 months BW, BMI, BF

Control group (n = 
106)

Table 3: Basic characteristics of the included studies.

Study
Outcome

Mason et al., 
[20] Verreijen et al., [4] Zhu et al., [25] Shapses et al., 

[31]
Salehpour et al., 
[26] Major et al., [24] Sneve et al., [18]

BW (kg) 
-7.1 kg vs -7.4 
kg, 
 p = 0.41

-3.4 ± 3.6 kg vs 
-2.8 ± 2.8 kg,  
p = 0.57

-4.1 ± 1.8 kg vs 
-3.5 ± 1.9 kg,  
p = 0.25

-0.3 ± 1.2 kg vs 
-3.3 ± 1.2 kg, 
p = 0.646

-0.3 ± 1.5 kg vs 
-0.1 ±1.7 kg, 
p = 0.71

 
-5.8 ± 2.6 kg vs 
-1.4 ± -2.4 kg 
p < 0.01

0.1 ± 3.8 kg vs 0.3 
±3.2 kg vs 0.5 ± 
3.9 kg,  
p > 0.05

BMI (kg/m2) 
-2.8 kg /m2 vs 
-2.8 kg/m2, 
p = 0.58

-1.2 ± 1.3 kg /m2 vs 
-1.0 ± 0.9 kg /m2,  
p = 0.49

-1.8 ± 0.2 kg /
m2 vs -1.5 ± 0.5 
kg /m2,  

p = 0.86

ND

-0.13 ± 0.6 kg/
m2 vs -0.04 ± 0.6 
kg/m2,  
p = 0.5

-2.2 ± 0.9 kg/
m2 vs -0.5 ± 0.9 
kg/m2  
p = 0.12

0.0 ± 1.3 kg /m2 vs 
0.1 ±1.1 kg /m2 vs 
0.2 ± 1.4 kg /m2, 
 p > 0.05

WC (cm) ND
-4.4 ± 4.0 cm vs 
-3.7 ± 5.1 cm,  
p = 0.50

ND ND
-0.3 ± 4.3 cm vs 
0.4 ± 4.1 cm, 
p = 0.38

-5.6 ± 3.3 cm vs 
-3.5 ± 2.9 cm  
p = 0.03

ND

BF -4.1 % vs -3.5 %,  
p = 0.70

-3.2 ± 3.1kg vs -2.5 
± 2.4kg,  
p = 0.32

-2.8 ± 1.3 kg vs 
-1.8 ± 1.3 kg, 
p = 0.02

ND
-2.7 ± 2.1 kg vs 
-0.47 ± 2.1 kg,  
p < 0.001

-4.7 ± 2.3 kg vs 
-1.2 ± 2.4 kg  
p = 0.0009

-0.3 ± 2.1% vs -0.4 ± 
1.9% vs -0.5 ± 2.1%, 
p > 0.05 

FFM (kg) 
-0.8 kg vs -1.1 
kg, 
 p = 0.53

+0,4 ± 1,2 kg vs 
-0.5 ± 2.1 kg,  
p = 0.03

-1.1 ± 1.1 kg vs 
-1.4 ± 1.2 kg, 
p = 0.31

ND
+1.8 ± 2.1 kg vs 
+0.4 ± 2.1 kg,  
p < 0.001

 
ND ND

Table 4: The effect of Vitamin D treatment on the main study outcomes as examined in the current analysis.

* BW; Body weight; BMI; Body Mass Index, WC; waist circumference, ND = No data; p = p-value



Citation: Chrysostomou S, Saranti E (2017) The Effect of Vitamin D Supplementation on the Treatment of Overweight and Obesity: A Systematic Review of 
Randomized Controlled Trials. J Obes Ther 1:2.

• Page 5 of 6 •Volume 1 • Issue 2 • 1000105

Discussion 
The current review aimed to assess the effect of vitamin D 

treatment on overweight and obesity. 7 studies were eligible for 
inclusion and all studies have used the same type of supplementation 
(cholecalciferol). Notably, only one study (Salehpour et al.) [26] has 
used cholecalciferol as a single treatment whereas all the other studies 
used a combined treatment with other substitutes. 4 studies [4,24-
26] out of 7 have shown significant changes on fat distribution (BF, 
FFM) and only one study [24] has shown changes on anthropometric 
markers (BW, WC). 

Effect of treatment on anthropometric parameters (BW, 
BMI, WC).

In regards to the effect of vitamin D on the anthropometric 
markers (BW, BMI and WC) significant findings were limited in only 
one study [24]. In the particular study, vitamin D was administered 
with calcium and a hypocaloric diet. Indeed, Vitamin D is critical 
for calcium metabolism, and it is difficult to separate the effects of 
vitamin D [27]. Thus, it is still unclear whether vitamin D alone may 
has any additional effects on the examined anthropometric markers. 
However, the above evidence is not yet complete enough to be 
compelling, and further research is needed.

Effect of treatment on BF and FFM

On the other hand, the findings related to fat distribution are 
more intense compared to those related on anthropometric markers. 
In particular, 4 studies [4,24-26] have shown significant positive 
effects of vitamin D treatment on BF and FFM. However, the different 
co-interventions among the studies complicate the interpretation and 
credibility of our findings. Particularly, in the studies by Zhu et al. 
[25] and Major et al. [24], vitamin D supplementation was combined 
with calcium and hypocaloric diet. However, it could be assumed 
that both co-interventions may have enforced for the loss of BF and 
thus, made our findings more controversial. However, in the study by 
Salehpour, et al. [26], vitamin D was administered alone indicating a 
clear positive effect of vitamin on BF and FFM. Thus, the particular 
treatment (25 μg/day/cholecalciferol/12 months) seems to be more 
effective compared to the other treatment combinations. However, 
this is the only study, and even though is a high quality study there is 
still a need to conduct more similar studies in order to identify the best 
treatment combination (dose, duration) for overweight and obesity. 
Notably, in the studies by Verreijen, et al. [4] and Salehpour, et al. [26] 
significant positive effects were shown on MM and FFM, respectively. 
Notably, in the study by Verreijen [4], vitamin D was administered 
with other proteins and amino acids (leucine) supplements. However, 
it is well documented that branched chain amino acids (BCAA) such 
as leucine, can promote muscle protein synthesis and increase muscle 
growth over time [28]. Therefore, the increase in muscle mass or part 
of it may be due to the BCAA and not due to the real action of vitamin 
D on muscles. In contrary, a recent study by Kouskoukis [29] showed 
that administration of vitamin D may improve muscle strength and 
body balance while vitamin D deficiency can cause muscle weakness. 
Notably, in the study by Verrejen et al. [4] exercise was also included 
and this might have affected the findings. Exercise is well correlated 
with the development of muscle mass. In particular, aerobic exercise 
increases energy expenditure leading to fat loss, increases muscular 
strength and muscle mass and prevents the loss of muscle mass [30]. 
In contrary, in the study by Salehpour et al. [26], vitamin D was 
supplemented alone, without exercise, indicating, once again the 
potential effect of vitamin D on FFM. 

The current analysis found that 2 of the included studies [20,31] 

have shown no significant effect on any of the examined parameters. 
It worth to mention that both studies have included postmenopausal 
women. Thus, it could be assumed that menopause may reduce 
vitamin D activity. However, it is well documented that vitamin D 
absorption and biosynthesis is significantly reduced among older 
people (usually 65 and over) [32]. Therefore, based on the above 
findings it could be assumed that vitamin D may has potential effect 
on the treatment of overweight and obesity among young people 
while its effects among the elderly are diminished. 

Limitations and strengths 

The limitations vary according to the studies included. Vitamin 
D was not administered on its own but rather as a combination 
treatment with other factors (hypocaloric diet, the exercise and other 
supplements such as calcium, amino acids etc.) that are indicated for 
weight loss. This may also altered the effect of vitamin D in weight 
loss. Also, RCTs were limited, while heterogeneity (ethnicity, gender, 
age of participants, duration and amount of the included studies 
vitamin D supplementation) was evident in measures of exposure 
and outcomes. Finally, a meta-analysis could not be performed 
since the outcomes were not measured in a similar enough manner 
to be mathematically combined. Strengths of this review include 
the exclusive inclusion of RCTs, as well as the high methodological 
quality of all the included studies. Moreover, all studies have used the 
same form of supplementation (cholecalciferol) making the current 
findings much more comparable and credible. 

Conclusions 
This systematic review provides suggestions and impetus for 

determining whether vitamin D has a positive effect on overweight and 
obesity. There are plausible mechanisms and some in vitro evidence 
supporting a role for vitamin D in weight reduction but it remains 
difficult to determine which effects are due to vitamin D itself and which 
are mediated via calcium or other factors. Clinical trials have not been 
conclusive. Some studies showed no effects of vitamin D supplementation 
on weight parameters while some other studies demonstrated more 
effects on BF and FFM. The overall impression is that vitamin D alone or 
not appears not to have a definite effect on the examined anthropometric 
markers, but it may affect fat mass and distribution. Nonetheless, there 
is a clear need for more, high quality studies-interventions in order to 
clarify the effects of vitamin D on overweight and obesity. To date, there 
is not enough scientific evidence to support the use of vitamin D as a 
pathway to prevent and/or treat obesity.
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