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Abstract

Vitamin D plays an important role in immune function and inflammation and the physical activity demonstrate
relationship near to syntheses of vitamin D, considering to necessary to factors immunologics, environmental and
physical. We searched five databases through February 20, 2021. Two reviewers screened the studies, collected
data, assessed the risk of bias, and ranked the evidence for each outcome across the studies, independently and
in duplicate. The prespecified endpoints of interest were Cardiorespiratory Fitness; Sunlight Exposure; Body
Mass Index (BMI). We only included data from peer-reviewed articles in our primary analyses. In our primary
analysis, there was a positive trend between serum 25(OH)D <20 ng/ml and body mass index, this result should be
interpreted with caution, considering confidence intervals (RR 1.10 95% C1 0.37 to 1.83. We identified 4 high quality
evidence that vitamin D levels and high physical activity required a direct relationship considering (four trials
with 2,253) ; RR 0. (RR 0.0; 95% CI -0.15 to 0.15) (RR 0.59; 95% CI 0.43 to 0.75. Although the evidence available so
far, from observational studies of medium quality, can be seen as showing a trend towards an association between
sufficient serum levels of 25(OH)D and physical activity, this relationship has been shown. have a stimulating effect
on vitamin D synthesis, the relationship of low body mass index with sufficient vitamin D levels is not based on
solid evidence. We await results from ongoing studies to determine this effectiveness.

Keywords: vitamin D, physical activity, children, adolescent, body mass index.

Resumo

A vitamina D desempenha um papel importante na fungdo imunolégica e na inflamacao e a atividade fisica
demonstra relacdo préxima a sintese de vitamina D, sendo necessaria a fatores imunolégicos, ambientais e fisicos.
Pesquisamos cinco bancos de dados até 20 de fevereiro de 2021. Dois revisores examinaram os estudos, coletaram
dados, avaliaram o risco de viés e classificaram as evidéncias para cada resultado nos estudos, de forma independente
e em duplicata. Os endpoints de interesse pré-especificados foram aptiddo cardiorrespiratéria; Exposicdo a luz
solar; indice de Massa Corporal (IMC). Incluimos apenas dados de artigos revisados por pares em nossas analises
primarias. Em nossa analise primaria, houve uma tendéncia positiva entre 25(OH)D sérico <20 ng/ml e indice
de massa corporal., esse resultado deve ser interpretado com cautela, considerando os intervalos de confianca
(RR 1,10 IC 95% 0,37 a 1,83. Identificamos 4 evidéncias de alta qualidade de que niveis de vitamina D e atividade
fisica alta exigiam uma relagao direta considerando (quatro ensaios com 2.253) ; RR 0. (RR 0,0; IC 95% -0,15 a
0,15) (RR 0,59; IC 95% 0,43 a 0,75. Embora as evidéncias disponiveis até agora, de estudos observacionais de
qualidade média, possam ser vistas como uma tendéncia de associacdo entre niveis séricos suficientes de 25(OH)
D e atividade fisica, essa relacdo foi demonstrada. tém um efeito estimulante na sintese de vitamina D, a relacdo
de baixo indice de massa corporal com niveis suficientes de vitamina D ndo é baseada em evidéncias sélidas.
Aguardamos resultados de estudos em andamento para determinar essa eficacia.
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1. Introduction

Recent observational data have suggested that
approximately 40% of Europeans are vitamin D deficient
and 13% are severely deficient. In the United States as
well as in Brazil found reporting the prevalence of low
vitamin D status in adolescents (Palacios and Gonzalez,
2014) Several studies have evaluated vitamin D status,
body mass index and physical activity in childhood and
together, they have shown widespread hypovitaminosis
D worldwide, some studies have included large series
targeting the pediatric age group from childhood to young
adulthood (Bjarnadottir et al., 2015; Narchi et al. 2015;
Blakeley et al., 2018).

However, it should be considered that comparing data
from different studies is not always adequate. Different
characteristics of enrolled patients (such as age, body mass
index, sex, race/ethnicity, physical activity and prevalence
of obesity) or other variables will affect vitamin D status,
in particular latitude and season, as well as blood samples
(Munns et al., 2016; Calvo and Lamberg-Allardt, 2017;
Alghadir et al., 2018; Valtuefia et al., 2013).

The available reviews illustrate the lack of data in most
countries, particularly population representative data,
with very limited information in children and adolescents.
However, the number of recent publications in this area is
escalating, with a broadening of the geographic diversity.
Therefore, the aim of this systematic review was to evaluate
what relationship between physical fitness and vitamin D.

2. Matherial and Methods

2.1. Eligibility criteria for inclusion and data extraction

Observational studies (case-control design) and
intervention studies were evaluated, including randomized
double-blind placebo control studies, non-randomized
placebo control studies, clinical intervention, and audit
studies. We included all published human studies without
language restriction. Inclusion criteria were as follows:
children and adolescents aged 6 to 9 years. The exclusion
criteria were as follows: non-agreement to participate in
the studies. Intervention studies were only included if they
had an assessment of serum 25(OH)D levels at baseline.
Search procedures were documented using the PRISMA
protocol. The protocol of this systematic review and meta-
analysis is available online on PROSPERO; registration
number CRD42020159043.

2.1.1. Literature search

This study replicated the search strategy carried out
from February 2021 to August 2020. We selected a total
of 1,926 records from the following databases: Cochrane
library (42), Sciense Direct (396), Scopus (1500), MEDLINE
(3), EMBASE (7), we also searched for grey literature such as
abstracts from conference presentations. Search terms used
for all five databases included: “children OR adolescents”
AND “physical activity” AND “Vitamin D”. Our research
included 1926 studies, in general, this review now has a
total of 4 studies included, 1922 were the studies excluded
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for not answering the research question and 216 duplicates
removed, this study based on the recommendations of
the prefereed reporting items for systematic reviews and
meta-analyzes (PRISMA).

2.2. Outcomes

Our Primary outcomes was Vitamin D. The secondary
outcomes included: Cardiorespiratory Fitness; Sunligth
Exposure; Body Mass Index (BMI).

2.3. Study selection and evidence abstraction

All relevant tasks listed below were implemented by
2 independent reviewers (BM, JFMB), and disagreements
were resolved through discussions and/or with input from
a content expert (CM).

2.3.1. Study selection

2.3.1.1. Risk of bias assessment

We assessed the quality of all included observational
studies by outcomes. We used the Joanna Briggs - Check
List for analytical Croos Seccional Studies (Higgins et al.,
2021). We assessed the quality of the included clinical
trials using the Cochrane Risk of bias tool, version
1 (Higgins et al., 2013).

2.4. Data synthesis and analysis

As a primary analysis, we conducted a random-effect
meta-analysis, when at least two peer-reviewed studies
were available for each predefined outcome using RevMan
5.4. (Higgins et al., 2021) For categorical outcomes, we
calculated the relative risk (RR) and its 95% Cl in patients
with high serum 25(0OH)D levels (<20 ng/ml as per the
I0OM), as compared to those with BMI (body mass index).
Similarly, we calculated the mean difference (MD) and 95%
CI of serum 25(0OH)D level compared to physical activity
levels. We assumed that serum 25(0OH)D levels are normally
distributed due to the low sample size. We therefore
considered the mean as the median, and calculated the
standard deviation by dividing the interquartile range
by 1.35, when not provided (Jiménez-Pavon et al., 2014).
We assessed statistical heterogeneity between studies using
the 12, with significance at p value <0.05. We conducted
sensitivity analyses using a higher 25 (OH)D cutoff (25(OH)
D < 30 ng/ml), when such data was available. We did
not conduct any subgroup analyses or publication bias
assessment because of the limited number of available
studies for every outcome of interest.

2.5. Selection of studies

The inclusion criteria used for the study were: (i) original
articles; (ii) articles published in any language; (iii) studies
to compose a systematic review and most of them are
related to cardiorespiratory fitness or assessed vitamin
D; (iv) studies that included children and adolescents,
such as habits of sun exposure and practice of physical
exercise, which tends to be maintained at other stages of
life, making this phase of life important to be studied; (v)
studies that evaluated the relationship between vitamin D
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and physical activity and/or vitamin D and cardiorespiratory
fitness. For this, the cardiometabolic risk factors considered
in the present review were obesity, insulin resistance,

s PRISMA 2009 Flow Diagram

systemic arterial hypertension, unfavorable changes
in lipid profile (low HDL and elevated LDL and TG).
Measurement of physical activity levels were considered
both with objective (accelerometer) and subjective
(questionnaire) measurements and physical fitness
(strength, cardiorespiratory fitness, flexibility and muscular
endurance) and (vi) studies that used blood analysis of
25-hidroxivitamina D (25 (OH) D) concentrations, which
is the most abundant metabolite and the best indicator
for evaluation of vitamin status.

z for eligibility with reasons
. L . 2 (n=10) (n=6)
2.6. Assessment of risk of bias in included studies = l o mangoions
Two review authors independently assessed the risk L Studies included in
. . . . litative nthesi:
of bias for the two domains of randomisation sequence ~ — e G

generation and allocation concealment, according to
Joana Briggs Institute (JBI) - Check List for analytical Croos
Seccional Studies.

2.7. Data analysis

Meta-analysis was performed using a random effects
model with Revman 5.4 Software (Cochrane IMS), and sub
group analysis was performed by location of the curve.
If required, measures were corrected for diferences in the
direction of the scales. Comparisons of Vitamin D vs BMI
(Body Mass Index); Vitamin D vs Physical Activity. Care
where the conservative management for the standard
care group had similar intervention components were
meta-analysed.

2.8. Assesment of heterogeneity

We assessed heterogeneity by visually inspecting the
forest plots to determine closeness of point estimates
with each other and overlap of Cls. We used the Chi2 test
with a P value of 0.10 to indicate statistical significance,
and the 12 statistic to measure heterogeneity. We used
the following ranges outlined in the Cochrane Handbook
for Systematic Reviews of Interventions to interpret the
12 statistic.

2.9. Quality of the evidence

Two review authors independently assessed the risk
of bias for the two domains of randomisation sequence
generation and allocation concealment, according to
Joana Briggs Institute (JBI) - Check List for analytical Croos
Seccional Studies (Moola et al., 2020).

This review included a body of evidence from 4 trials
with 2,253 participants. Our bias risk assessments and
quality assessments are shown in Figure 1. The evidence
base from studies that examined vitamin D alone versus
Body Mass Index and vitamin D versus Physical activity
was high (“It is very unlikely that further research will
change our confidence in estimating the effect”) or
moderate quality (“It is likely that additional research has
an important impact on our confidence in estimating the
effect and may change the estimate”).
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Figure 1. Prisma Flow.

3. Results

The search strategy identified 1926 citations. Following
duplicate removal, we screened a total of 1710 citations.
We also screened 19 citations from the grey literature
and three articles based on the opinion of experts and
senior authors, of which 10 were potentially eligible
(Figure 1 Prisma Flow).

3.1. Description of included studies

Four randomized controlled trials were included
in this review (Narchi et al., 2015; Al-Othman et al.,
2012; Dong et al., 2010; Sallis et al., 2000) with design
crossectional, totaling 2,253 participants. In general
terms, the included trials fall into three main groups.
Trials with cholecalciferol, ergocalciferol or 25-hydroxy
vitamin D. In this first group, 4 studies were allocated,
totaling 2,253 participants, aged 9 to 12 years (10.64), these
studies were carried out in: Spain, Saudi Arabia, United
States, Republic of Korea, they stratified vitamin levels D,
with other outcomes (Table 1). These studies recruited
children and adolescents in schools in such a way that all
participants were regularly enrolled (Narchi et al., 2015;
Al-Othman et al., 2012; Dong et al., 2010; Sallis et al., 2000).
Tests with BMI Body Mass Index. The second group included
2 studies, with 1053 participants, aged 12.5 to 17.5 years
(15.5), (Sallis et al., 2000; Pagels et al., 2016; Jiménez-
Pavon et al., 2014) the first study was carried out on the
European continent in 9 countries, respectively the second
in the United States of America, both recruiting children
and adolescents from their schools. For the definition of
the body mass index (BMI) (Jiménez-Pavén et al., 2014),
made use of the calculation (kg/Height 2), in the studies
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Table 1. Summary of results of the included studies in the primary analysis per outcome.

Authors (Year) Study BMI Mean Physical .25.(0H) D Assay
- Country . Sample 25(0H)D Levels .. Timing of 25(0OH)D
Design *SD Activity
(reference) Meansurement
Al-Othman et al. Cross 331 231+79 12.5+249 nmol/l 221 +1.5min/d Vitamin D was
(2012) - Saudi seccional measured using enzyme
Arabia linked immunosorbent
assay (ELISA)
Haet al. (2013) Cross 310 19.8£3.7 31.0 £ 7.1 nmol/L 24 +30min/d  competitive
- Republic of seccional chemiluminescence
Korea immunoassay for
human serum or plasma
Jiménez- Cross 1053 214 +£3.58 58.9+231nmol/L 9.0+14.1 min.d enzyme-linked
Pavon et al. seccional immunosorbent assay
(2014) - Spain (ELISA)
Dong et al. Cross 559 7.7+113 73.3+38.0nmol/L 4.6 +6.8 min/d Liquid chromatography-
(2010) - United seccional tandem mass
States spectroscopy
of Dong et al. (2010) the body mass index was calculated
with the aid of: Total-body scans were assessed by using ocaton conceamert? I
. Random sequence generation _
dual-energy x-ray absorptiometry (DXA).
Allocation concealment -:-
i . Blinding of participants and personnel - |
311 Phys,cal aCthlty tests Blinding of outcome assessment _:l
This third group included 2 studies, with 1612 participants, Incomplete outcome data NN TN
aged 7 to 18 (10.23) (Sallis et al., 2000; Narchi et al., selective reporting NS N
2015). The studies were carried out respectively on the Anything eise, idzally prespeciied NN TN
following continents: North America (United States) and T, ) 0% 74%  100%
Europe. In the study by Dong et al. (2010), was used to | B ves (ow risk) B unclear Bl o high risk) |
calculate physical activity and, minutes per day spent on

moderate and vigorous physical activities was assessed
using MTI Actigraph monitors (model 7164 [MTI Health
Services, Fort Walton Beach, FL]). Describing an average of
38.6(24.2) minutes per day of moderate physical activity
and 4.6 (6.8) of vigorous physical activity. In studies by
Jiménez-Pavon et al. (2014), validated Fitnessgran tests
were applied to the European population, on the practice
of physical activity, registering an average of 19.0 (14.01)
of vigorous physical activity.

3.1.2. Quality of assessment

The results of the assessment of the methodological
quality of each included trial are in Figure 2.

Four studies were considered to be at high risk of bias,
primarily due to failure to report adequate methods of
random sequence generation, concealment of allocation
and failure to blind assessors (Narchi et al., 2015; Al-
Othman et al., 2012; Dong et al., 2010; Sallis et al. 2000).

A funnel plot analysis showed the presence of
publication bias (Figure 3).

4. Discussion

This systematic review and meta-analysis reveals
robust evidence for a negative association between serum
25(0H)D levels <20 ng/ml and increased body mass index
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Figure 2. The results of the assessment of the methodological
quality of each included trial.
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Figure 3. Funnel Plot of comparison 1,25 (OH) D, outcome versus
physical activity (PA).

(obese) and physical fitness levels (Narchi et al., 2015; Al-
Othman et al., 2012; Dong et al., 2010; Sallis et al., 2000)
.Physical activity is any movement of the body produced by
skeletal muscles that results in greater energy expenditure
than resting levels. Practicing physical activity outdoors,
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with sun exposure, would provide benefits both from the
physical work itself and from the synthesis and action of
vitamin D in the body.

The supposed protective effects of vitamin D on health
outcomes related to physical activity are stipulated to be
mediated by several mechanisms: vitamin D receptor
(VDR), phosphorus, serum calcium. These include the
modulation of immunoprotective maintenance. In the
study by Pagels et al. (2016) and Jiménez-Pavén et al.
(2014), which compared physical activity indoors and
outdoors among 179 school children aged 7 to 14 years
in Sweden, they found that outdoor physical activity led
to a moderate increase and vigorous physical activity,
during all seasons of the year, this mechanism can lead
to the protective role of vitamin D.

In our meta-analysis, there was a trend that we
presented with 25 (OH) D levels being more expressive
when associated with physical activity (Roth et al., 2018).
Vitamin D sufficiency related to physical activity provides
better neuromuscular performance, including increased
type Il muscle fibers, and also improves the regulatory
role of the immune system (Bouillon and Carmeliet, 2018).

This strong correlation between moderate/vigorous
physical activity and outdoor environment variables
was also found in studies by Cooper et al. (2010), Al-
Othman et al. (2012), Dong et al. (2010) and Sallis et al.
(2000).

In a cross-sectional study, they found an association
between vitamin D levels, body mass index, and
outdoor physical activity in white and non-Hispanic
Hispanics. In Hispanics, there was a high prevalence of
hypovitaminosis D among the obese compared to the non-
obese. The practice of outdoor physical activity decreased
the prevalence of hypovitaminosis D, with individuals 47%
less likely to have this condition (Muscogiuri et al., 2017).

We are not aware of any other systematic review and
meta-analysis aimed at assessing the relationship between
serum 25(0OH)D levels and physical fitness in children and
adolescents. Furthermore, the strengths of our study lie
in its extensive and rigorous search, reach to investigators
for missing data, use of accepted instruments to assess the
quality of studies and the strength of reported evidence,

Relationship between Vit D and PHY ACTV

as well as scrutiny of the type of vitamin trial. D used and
serum 25(OH)D levels in relation to outcomes. We also
excluded non-peer-reviewed articles to improve the quality
of evidence. This systematic review and meta-analysis
presents a complete and reliable review and analysis of
the available evidence and a comprehensive overview of
the clinical trials included, based on a systematic search
of major trial registries.

The strength of the evidence available to date is sufficient
to recommend that children and adolescents who have
sufficient vitamin D levels have greater physical fitness
(Narchi et al.,, 2015; Al-Othman et al., 2012; Dong et al.,
2010; Sallis et al., 2000).

4.1. Vitamin D versus BMI (Body Mass Index)

Few studies have examined the comparison of vitamin
D with the body mass index, and the results are dominated
by those of studies by Ha et al. (2013) and Dong et al.
(2010) with 331 participants. Although the lowest level
of vitamin D seems to be associated with lower levels of
body mass index, this result should be interpreted with
caution, considering confidence intervals (RR 1.10 95% CI
0.37a1.83), however (Ha et al., 2013; Dong et al., 2010) in,
their studies found higher levels of Vitamin D related to
lower body mass indexes, reflected in the wide confidence
intervals (RR 42.80, 95% CI 41.36 to 44.24), where the
results are described by only 310 participants Figure 4.

4.2. Vitamin D versus physical activity

There was high quality evidence that vitamin D levels
and high physical activity resulted in a direct relationship
considering (four trials with 2,253) participants; (RR
0.0; 95% CI -0.15 to 0.15) (RR 0.59; 95% CI 0.43 to 0.75),
respectively (Ha et al., 2013; Al-Othman et al., 2012;
Dong et al., 2010) the first with adolescent population in
Saudi Arabia and the second with adolescent population
in South Korea. However, the findings of Dong et al. (2010)
and Sallis et al. (2000) estimated that high levels of vitamin
D associated with low levels of physical activity were
found in the American population; without statistically
significant effect (RR 1.76; 95% CI 1.66-1.87) (Figure 5).

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Rand: 95% CI 1V, Rand 95% CI
Al-Othman 22.7 15 331 227 1.5 331 25.1% 0.00 [-0.23, 0.23]
Ha, C.-D 2013 62.2 12.4 310 43 44 310 24.9% 19.20[14.11, 24.29] -
Jiménez-Pavén D. 2014 60.2 23.4 1053 25.17 15.49 1053 25.0% 35.03 [33.34, 36.72) -
Yanbin Dong et al; 2010 98.7 40.9 559 7.7 113 559 25.0% 91.00[87.48, 94.52] -
Total (95% CI) 2253 2253 100.0% 36.29 [2.49, 70.10] |
Heterogeneity: Tau® = 1187.03; Chi’ = 4185.87, df = 3 (P < 0.00001); I* = 100% b + + |
-100 -50 50 100
Test for overall effect: Z = 2.10 (P = 0.04) Favours [experimental] Favours [control]
Figure 4. Forest Plot for the Man Difference in 25(0H)D versus BMI (body mass index).
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Al-Othman 227 15 331 216 66 331 25.0% 1.10 [0.37, 1.83] r
Ha, C.-D 2013 62,2 124 310 194 3.7 310 25.0% 42.80[41.36, 44.24] L]
Jiménez-Pavén D. 2014 60.2 23.4 1053 21.5 3.4 1053 25.0% 38.70(37.27,40.13] -
Yanbin Dong et al; 2010 98.7 40.9 559 68.6 27.2 559 24.9% 30.10(26.03, 34.17] -
Total (95% CI) 2253 2253 100.0% 28.17 [2.83, 53.50] ———

i L. 1 - 2 - F + + {
Heterogeneity: Tau 666.96; Chi 3937.40, df = 3 (P < 0.00001); | 100% T 0 o 100

Test for overall effect: Z = 2.18 (P = 0.03)

Favours [experimental] Favours [control]

Figure 5. Forest Plot for the Man Difference in 25(0OH)D versus Physical Activity (PA).
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Considerable epidemiological evidence supports that
there is a direct relationship between vitamin D levels
and cardiorespiratory fitness in children and adolescents
who regularly practice physical activity (Florez et al.
2007). Although the social, economic and geographic
characteristics of the participants are different, the inclusion
criteria were followed in such a way as to portray the
outcomes chosen by our research team.

4.3. Overall completeness and applicability of evidence

This review included an evidence base from 04 studies
that examined vitamin D (including 25-hydroxyvitamin D)
and its relationship between physical activity, especially in
the school setting, children’s homes or sports clubs. In the
studies analyzed, participants had an average age between
7 and 17 years. It is not clear whether the effectiveness of
the relationship between the practice of physical activity
and vitamin D is transferable to other populations of
children and adolescents in other countries.

Additional studies in similar environments in other
countries would be valuable, although the adoption of
physical activity is related to the most adequate levels of
vitamin D given the evidence provided by Muscogiuri et al.
(2017) and Florez et al. (2007). In addition, physical activity
that is known to reduce body weight by increasing the
rate of lipolysis can increase the mobilization of adipose
tissue, thereby increasing your serum vitamin D level.
Serum vitamin D levels were inversely related to body fat
and several metabolic risk factors and positively related
to levels of physical activity based on an accelerometer.
Low levels of vitamin D, along with decreased physical
activity, were independent predictors of the cluster of
metabolic risk factors in this study sample (Bezrati et al.,
2016; Zhang et al., 2014; Saggese et al., 2015; Arnson et al.,
2007; Aranow, 2011).

These findings suggest that an increase in the intake of
a balanced diet and physical activity should be the main
targets of lifestyle interventions against the increase in
metabolicrisk factors in Korean children. In the observations
of (Narchi et al., 2015; Jiménez-Pavén et al., 2014; Abu
Shady et al., 2015, 2016; Amr et al., 2012; Kolokotroni et al.,
2015; Petersen et al., 2016; Saki et al., 2017; Alghadir et al.,
2018; Bouillon and Carmeliet, 2018) with European
adolescents, a gender dimorphism is suggested in the
identification of risk factors for the association between
vitamin D levels and physical activity. To guarantee vitamin
D sufficiency, increase levels of Physical Activity.

Despite the modulating physiological capacity of
the practice of physical activity on vitamin D synthesis,
being widely debated to reduce the decline in winter in
serum vitamin D concentrations (Sallis et al., 2000), the
apparently positive results incur robust evidence that
the practice of the activity exercise at moderate and high
levels is effective for maintaining serum vitamin D levels
throughout the year.

4.4. Agreements and disagreements with other studies or
reviews

There has been a large number of recent trial level data
for individual vitamin D patients, with or without the
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practice of physical activity. Although this systematic review
with meta-analysis includes cross-sectional studies. Most
reported that the practice of physical activity is necessary
in addition to vitamin D for the effectiveness of serum
levels (Narchi et al., 2015; Sallis et al., 2000; Bezrati et al.,
2016). However, no meta-analysis of trials with vitamin D
treatment arms and cardiorespiratory fitness compared
to body mass index was performed, as in our comparison.

The main finding of this study was the identification of the
relationship between vitamin D levels and cardiorespiratory
fitness as the strongest risk factors for insulin resistance in
female adolescents in Europe, regardless of confounding
factors, including body fat markers, while in men, only leptin
remained significant after the same adjustments. Body fat
markers were also confirmed as relevant risk factors after
basic adjustments (Narchi et al., 2015).

5. Limitations

Although this review used a sensitive search strategy,
assessed quality using the Cochrane guidelines, and
summarised levels of evidence according to the Joanna
Brigs, there were inherent limitations. The authors were
reliant on data from significantly heterogeneous studies
that have been found to be at high risk of bias. Secondly,
the grey literature was not explored, and the small number
of studies included meant that the authors were unable
to explore potential publication biases. Furthermore,
most studies had small sample sizes, which could have
masked variation due to systematic error or poor precision.
In addition, when rating indirectness as a factor for quality
of evidence, the authors took a broad approach.

6. Conclusion

6.1. Implications for systematic reviews and evaluations of
healthcare

The practice of physical activity has a direct and
proportional relationship with vitamin D levels. The benefits
have been printed by several studies vitamin D and
vigorous physical activity have been recommended in the
control of body mass index, systemic arterial hypertension,
hypercholesterolemia, obesity, and finally, metabolic
syndrome. Vitamin D alone is one of the health indicators
it modulates the innate immune system by reducing the
release of pro-inflammatory cytokines from Th1 cells.
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