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terapia nieinwazyjna, w wielu przypadkach = krotkie, kilkuminutowe sesje terapeutyczne
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ostroga pietowa ~ tokie¢ tenisisty
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— profesjonalng pomoc radcow prawnych | zwrot kosztow
obstugi prawngj

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutow tak, aby najsku-
teczniej chroni¢ i wspiera¢ Ciebie oraz Twoich pacjentow.

» Skontaktuj sie ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska 5.A.

Al. Jerozolirmskie 142 B O 1
02-305 Warszawa E E] E m

www.interpolska.pl UBEZPIECZENIA




% ACCEPTED
APROBATA

NAGRODA AMERYKANSKIEGO

loe .
omfiort F e

STOWARZYSZENIA
REHABILITACH

PODIATRYCZNEGO
Nowy wymiar wygody dla stop z problemami <=

Obuwie profilaktyczno-zdrowotne

o atrakcyjnym wzornictwie ::Eg\?gzm
imodnym wygladzie
Miekki, wyscietany
kotnierz cholewki
. . Minimalizuje Wyscielany jezyk
.Stab'|||.1y, wzmochniony podraznienia Zmnf)e"jsza tarc?;jf%fgpsza
i wyscielany zapietek dopasowanie
Zapewnia silniejsze P
wsparcie fuku Lekka konstrukcja
podtuznego stopy Zmniejsza codzienne

/— zmeczenie

Zwiekszona

szerokos¢
i glebokosc¢
w obrebie palcow

)

Antypozlizgowa, |‘p‘rzoc‘lo§top‘|a
trzvmala ) Minimalizuje ucisk

wytrzy . Ochronna przestrzen i zapobiega urazom

podeszwa o lekkiej na palce - brak szwéw

konstrukcji W rejonie przodostopia

Zwigksza przyczepnosc, Minimalizuje mozliwos¢ zranieri
amortyzuje i odcigza stopy
Wysoka jakos¢ materiatow - naturalne
skory, oddychajace siatki i Lycra
Dostosowujq sie do stopy, utrzymujq
je w suchosci i zapobiegajq przegrzewaniu

Trzy
rozmiary Podwyzszona

szerokosci tegosc

WSKAZANIA

- haluksy - wkiadki specjalistyczne - palce mtotkowate, szponiaste - cukrzyca (stopa cukrzycowa) - reumatoidalne zapalenie stawow
- bole piety i podeszwy stopy (zapalenie rozciegna podeszwowego - ostroga pietowa) - plaskostopie (stopa poprzecznie ptaska)
- bole plecow - wysokie podbicie - praca stojgca - nerwiak Mortona - obrzek limfatyczny - opatrunki - ortezy i bandaze - obrzeki
- modzele - protezy - odciski - urazy wptywajace na sciegna, miesnie i kosci (np. sciegno Achillesa) - wrastajace paznokcie

Wytaczny dystrybutor w Polsce:

KAMED

fwona Fenz, Poznar . k*‘\ —
ul. Wilczak 3
61-623 Poznan
tel. 61 828 06 86
fax. 618280687

kom. 601 640223, 601 647 877
e-mail: kalmed@kalmed.com.pl .
www.kalmed.com.pl www.butydlazdrowia.pl www.dr-comfort.pl




PHYSIOMED*

TECHNOLOGIA DLA TERAPII

Q e

IS0 9001 Geprilfie 4,-1"P“"‘GWP

Qualititssicherung

DEEP OSCILLATION®

Personal

JUZ NIE MUSISZ CZEKAC!
MOZESZ DZIALAC NATYCHMIAST
W PRZYPADKU OSTREGO BOLU

| BEZPOSREDNIO PO ZABIEGACH
CHIRURGICZNYCH.

ZASTOSOWANIE:

TERAPIA POWAZNYCH KONTUZJI

| USZKODZEN MIESNI

Gleboka  Oscylaga  doskonale  sprawdza  sie

w leczeniu powaznych kontuzji i uszkodzer, ktére

sa efektem naciagniecia miesni i Sciegien.

Gleboka oscylacja z powodzeniem jest stosowana takze

EO treningu: bardzo szybko relaksuje migsnie, redukuje
ol i skutecznie chroni przed mikro-urazami. Stymuluje

komorki, dzieki czemu produkty przemiany materii zostaja

szybciej wydalone przez organizm. Wszystko to sprawia,

Ze organizm znacznie szybciej sie regeneruje i pacjent

w krotszym czasie wraca do petnej sprawnosci.

REDUKCJA OBRZEKOW

Gleboka  Oscylacjia  stymuluje  przephyw  limfy,
dzieki temu zbedne produkty przemiany materii jak
i plyny zalegajace w obrzekach zostaja przetranspor-
towane i wydalone. Dlatego w przrpadku stosowania
DEEP OSCILLATION® obrzeki wchianiajg sie znacz-
nie szybciej niz ma to miejsce w przypadku stosowania
tradycyjnych zabiegow.

REGENERACJA POWYSIEKOWA

Badania naukowe potwierdzily, ze Gteboka Oscylacja ma
istotny wptyw na zdolno$¢ podejmowania powtarzalnych
wysitkdw  sitowych. Zastosowanie glebokiej oscylagji
zwieksza wytrzymatos¢ sitowa, obniza powysitkowy bol
miesniowy oraz napiecie mieSniowe a takze wyptukuje
z krwi biochemiczne markery zmeczenia migsniowego.
Najkorzystniejsze efekty uzyskuje sie stosujgc Gieboka
Oscylacje natychmiast po zmeczeniu.

PRZYSPIESZANIE PROCESU GOJENIA SIE RAN
Poprzez redukce obrzekéw, procesy stymulujace
uktad immunologiczny oraz poprawe metabolizmu
Gleboka Oscylaga skraca okres gojenia sie ran.
Leczenie z wykorzystaniem Glebokiej Oscylacji moze by¢
stosowane we wczesnej fazie terapii, juz w pierwsze
dobie po zabiegu chirurgicznym.

WZMACNIANIE ORGANIZMU

Gleboka  oscylacja strmuluje miejscowy  ukfad
odpornosciowy. Badania kliniczne potwierdzity, ze terapia
z wykorzystaniem Glebokiej Oscylacji zapobiega rowniez
powstawaniu infekgj.

SPORTS

ZASADA DZIALANIA:

Dziatanie Glebokiej Oscylacji opiera sie
na przerywanym polu elektrostatycznym,

twarzanym za pomocg  aparatu
DEEP OSCILLATION® pomiedzy aplikato-
rem, a tkankami pacjenta.

W trakcie zabiegu tkanki pacjenta,
dziekisitomelektrostatycznymsa pociagane
a nastepnie zwalniane w wybranym
zakresie czestotliwosci (5-250 Hz).

W przeciwienstwie do innych rodzajow
terapii, GtebokaOscylacjaoddziatuje gteboko
nawet do 8 cm na wszystkie warstwy
tkanek (skdra, tkanka fgczna, tkanka
thuszczowa podskorna, miesnie, naczynia
krwionosne 1 limfatyczne).

Dziatanie Glebokiej Oscylacji zostato
potwierdzone klinicznie:

o szybki efekt przeciwbdlowy

e dziatanie przeciwzapalne

e szybkie wchtanianie obrzekow

® wspomaganie gojenia ran

o efekt przeciwzwioknieniowy

 usuwanie toksyn

® przyspieszanie procesow
regeneracyjnych
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CHCESZ MIEC W GABINECIE?
- najlepszy, przenodny ultrasonograf b/w na Swiecie,
- nowoczesne 128-elem. gtowice,

-3 lata gwarangji i niskg cene!
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- szybkq i trafng diagnoze narzadu ruchu i skutecznie dobrang terapie
- sonofeedback w leczeniu schorzen i rehabilitcji pod kontrolg USG,

- wyselekcjonowanie pacjentdw juz na pierwszej wizycie

(rehabilitacja czy skierowanie do szpitala).

CHCESZ ISC NA PROFESJONALNE SZKOLENIE
dla fizjoterapeutow kupujac USG?

CHCESZ MIEC SUPER WARUNKI LEASINGU
i uproszczong procedure przy zakupie USG?
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Made in Japan
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Europejskie E U.HI:‘EL E(lj.lrospeljslka
Wiedza Edukacja Rozwdj uropejski Fundusz spoteczny

www.mapadotacji.gov.pl

CENTRUM REHABILITACYJNO-SZKOLENIOWE KINEZIO
realizuje projekt dofinansowany z Funduszy Europejskich
”Nowe Kompetencje Zawodowe dla Fizjoterapeutow”

Celem projektu jest rozwoj kompetencji zawodowych 736 fizjoterapeutow (414K, 322M)
w obszarze istotnym dla zaspokojenia potrzeb epidemiologiczno-demograficznych,
jakim jest obszar chordb ukladu kostno-stawowo-mig¢sniowego.

Dofinansowanie projektu z UE: 803 725,00 PLN

Okres realizacji projektu: 01.11.2017 — 31.12.2019

Projekt skierowany jest do fizjoterapeutow z wojewddztwa mazowieckiego,
tédzkiego, swietokrzyskiego, lubelskiego i podlaskiego, zatrudnionych w publicznym
systemie ochrony zdrowia, podmiocie leczniczym posiadajgcym kontrakt z OW NFZ

Informacje dotyczace realizowanych tematow szkolen
www.fizjoterapia-warszawa.pl

info.mariusz.zielinski@gmail.com

tel. +48 515 273 922
Fundusze . .
Europejskie i U,nl:,i E;' roS!Jegska -
Wiedza Edukacja Rozwadj uropejskiFundusz spoteczny
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jest specjalnie opracowany tak, aby.zapewni¢ tagodzaca ulge w przypadku

wystgpienia urazow tkanek miekkich, urazéw wywotanych obcigzeniem, napiec
miesniowych, stanu zapalnego oraz sztywnosci. Zapewnia dtugg redukcje (5-6°C)
temperatury skory, przez 2-4 godzifny, bez ryzyka wystgpienia reakcji alergicz-
nych oraz odmrozenia. Oferujeamozliwosc¢ skorzystania z funkcji korzysci zimna
tak dtugo, jak jest to konieczne.

oy
Zel stuzy do leczenia béli stawoéw,
tagodzi napiecie oraz stres. Stosowany
jest rowniez przy aktywnosci fizycznej

- wstepne rozgrzanie miesni i sciegien
: . POLAR
chroni przed urazami. HEAT

T

A ©

IZOLUJE
ZWIEKSZA
REDUKUJE

ZMNIEJSZA

ZAPOBIEGA

Aloes ma dziatanie przeciwzapalne oraz utrzymuje skére
gtadka i nawilzong podczas catego okresu stosowania.

- nadwyrezenia - skrécenia : ztamania - obcigzone i napiete miesnie -
- przewlekte bdle szyi, ramion oraz dolnego odcinka kregostupa -

- obolatosc¢ - dolegliwosci miesniowe zwigzane z wykonywang pracg -
- mrowienia - skurcze rwa kulszowa - siniaki - artretyzm - bol zwigzany
z zapaleniem stawow - artroza - zapalenie torebki stawowej -

- zapalenie sciegna - tokiec tenisisty i golfisty « lumbago -

Zastosowania profesjonalne:

- masaz i techniki manualne - zabiegi ultradzwikami i elektroterapig - regeneracja i relaksacja
napietych miesni - pooperacyjne stososowanie w leczeniu obrzekow, stanéw zapalnych oraz bodlu -

32 4010 350 biuro@polarfrost.pl www.polarfrost.pl
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Vitamin D and Physical Activity

Witamina D a aktywnosc fizyczna

Sheela Ravinder S.1AB.CD.EF) Padmavathi R.(AB.CD.EF) Narasimman S.2(AB.C.D.EF)
M. Mohan Kumar3(EF), K.N.Maruthy4E&F)

'‘Department of Physiology, SRMC & RI, Sri Ramachandra Institute of Higher Education and Research (DU), Chennai, India
2Faculty of Allied Health Sciences, SRMC & RI, Sri Ramachandra Institute of Higher Education and Research (DU), Chennai, India
3Dept. of Orthopedics, SRMC & RI, Sri Ramachandra Institute of Higher Education and Research (DU), Chennai, India
4Department of Physiology, Narayana Institute of Medical Sciences, Nellore, India

Abstract

Aim. To study the impact of physical activity carried out both outdoor and indoor on vitamin D status based on
systematic review of literature from various studies.

Materials & Methods. Systematic literature survey was carried out by searching electronic databases including
PUBMED, Cochrane library & Google Scholar and was investigated until March 2018 for all case—control studies
evaluating the association between physical activity and vitamin D.

Results. Various studies demonstrated that the study participants who took part in physical activity showed
positive correlation with both improved 25(0H) levels and significant improvement in quality of life. Few studies
attributed rise in vitamin D levels to physical activity done indoors signifying that levels of vitamin D are not
improved by solar exposure alone. Hence, though different studies have revealed clear relationship between
physical activity and vitamin D in adults, the outcomes were not uniform.

Conclusion. The current review is a collective narrative of various studies that have been carried out in the past
(especially over the last decade) to assess the association between vitamin D status and physical activity. Most
studies included in the review indicate clearly that there is an elevation in plasma vitamin D concentration in
response to physical activity both outdoors and indoors.

Key words:
Vitamin D, physical activity, sunlight exposure

Streszczenie

Cel. Zbadanie wptywu aktywnoSci fizycznej zaréwno na zewnatrz, jak i wewnatrz na poziom witaminy D

w oparciu o systematyczny przeglad literatury pochodzacej z réznych badan.

Materiaty i metody. Do marca 2018 r. prowadzono systematyczne badania literatury, przeszukujac elektroniczne
bazy danych, w tym PUBMED, biblioteke Cochrane i Google Scholar pod katem wszystkich badan kontrolnych
dotyczacych oceny zwigzku miedzy aktywnosScia fizyczng a witaming D.

Wyniki. R6zne badania wykazaty, ze uczestnicy badania, ktorzy byli aktywni fizycznie, wykazali dodatnig
korelacje zar6wno z poprawionym poziomem 25 (OH), jak i znaczng poprawg jakosci zycia. Niewiele badan
przypisywato wzrost poziomu witaminy D aktywnoSci fizycznej w pomieszczeniach, co oznacza, Ze poziom
witaminy D nie ulega poprawie w wyniku samej ekspozycji na stonce. Dlatego tez, chociaz r6zne badania
wykazaty wyrazny zwigzek miedzy aktywnoscig fizyczng a witaming D u 0s6b dorostych, wyniki nie byty
jednorodne.

Whniosek. Niniejszy przeglad to zbior réznych badan, ktdére zostaty przeprowadzone w przesztosci (szczegdlnie
w ciggu ostatniej dekady) w celu oceny zwigzku miedzy poziomem witaminy D a aktywnoScig fizyczna.
Wiekszos¢ badan zawartych w przegladzie wyraznie wskazuje na wzrost stezenia witaminy D w osoczu

w odpowiedzi na aktywnos¢ fizyczng zaréwno na zewnatrz, jak i wewnatrz.

Stowa Kluczowe:
Witamina D, aktywno$¢ fizyczna, ekspozycja na $wiatto stoneczne

126 www.fizjoterapiapolska.pl



Introduction

From an evolutionary viewpoint, for over 500 million years
phytoplankton and zooplankton residing in the oceans
synthesized vitamin D in response to solar exposure [1, 2].
While vitamin D function in those primitive organisms
hasn’t been deciphered yet, it is postulated that those
ancient organism forms used vitamin D photosynthetic
process to gather knowledge about exposure to the sun’s
ultraviolet (UVB — 290-315 nm) spectrum which is
necessary to curtail damage to UVB sensitive molecules in
those organisms.

Two forms of vitamin D are known to occur in nature —
vitamin D2 (Ergocalciferol) and  vitamin D3
(Cholecalciferol) [3]. Vitamin D deficiency is now
documented as a critical health concern globally. Enormous
number of patients are deficient in vitamin D owing to
reduced physical activity and insufficient exposure to
sunlight [4]. Vitamin D deficiency underlies the etiology of
a broad array of diseases, like autoimmune diseases,
allergies, endocrine and metabolic disorders, cancer,
infections and cardiovascular disorders besides poor bone
development.

Bone health and homeostasis of phosphorous and calcium
are highly dependent on Vitamin D. Human beings meet
their vitamin D requirement mainly through food and solar
exposure. Though it is assumed that vitamin D is copiously
present in a balanced diet, not many food items are rich in
vitamin D and only handful is vitamin D fortified. This
could be a probable cause for widespread vitamin D
deficiency across different age groups. Deficiency of
vitamin D mainly causes metabolic skeletal disease among
children and increases the susceptibility to many common
chronic diseases in adults.

Until 2000, the dosage of vitamin D for males and females
up to the age of 50 was 200 International Units (IU)/day in
the US. Institute of Medicine prescribes 600 1U/day as the
essential vitamin D intake for individuals below 70 years of
age and 800 IU/day for those older than 70 years. The safe
upper limit per day is raised to 4,000 IU (5). On the other
hand, the vitamin D Council recommends a daily intake of
2,000 IU of vitamin D every day for a healthy adult [6, 7].
In India, vitamin D deficiency is ubiquitous and is common
across the different states, with a high prevalence varying
from 70—100% in the general population [8]. Several socio-
cultural factors contribute to poor serum levels of vitamin D
such as clothing that limits exposure to sun and a large
proportion of the population following a strict vegetarian
diet that limits vitamin D rich dietary options. Economic
backwardness of a vast proportion of Indian population
renders the availability of vitamin D rich dietary sources out
of reach.

Different measures are followed to treat vitamin D
deficiency. One method recommends oral administration of
50,000 IU of vitamin D3, weekly once for 2 to 3 months, or
thrice a week for a period of one month [9]. However if the
same dosage of vitamin D2 is used, the normal levels of 30
ng/ml are not attained in the 3 month period [10]. More
noteworthy fact is, once the aimed level of 30 ng/ml is

www.fizjoterapiapolska.pl
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reached, many patients do not get the needed maintenance
dose of vitamin D. There are studies on elders’ muscle
strength which indicate that vitamin D plays a major role in
the development of the neuromuscular function. On the other
hand, some authors have found no relation among vitamin D
levels and muscle strength in similar population [11].
Researchers presented that older adults with a higher levels
of serum Vitamin D achieve better in muscle strength and
mobility tests, such as getting up from a seated position and
walking. It appears that along with other aspects, deficiency
in vitamin D contributes to the age-related decline in muscle
strength.

Physical activity

Physical activity has been defined by WHO as “any bodily
movement produced by skeletal muscles that require energy
expenditure” [12]. Physical activity includes kinds of myriad
movements, with varying intensities, the activity might be
diurnal or nocturnal. This includes exercise and activities of
daily life that may not be designed, orderly, rhythmic or
focused on improving fitness [13].

In contrast, physical exercise is the terminology used to
define systematic, scheduled and repetitive physical
movement, aimed at refining health, fitness and quality of
life [14]. Physical exercise and activity are different in their
utility and implementation. While physical exercise is aimed
at better physical fitness, physical activity is therapeutic [15,
16].

Objective

The current review focuses on studying the impact of
physical activity carried out both outdoor and indoor on
vitamin D based on systematic review of literature from
various studies.

Methodology

Systematic literature survey was carried out by searching
electronic databases including PUBMED, Cochrane library
& Google Scholar and was investigated until March 2018 for
all case—control studies evaluating the association between
physical activity and vitamin D.

In PUBMED the following queries were used for enlisting all
the eligible studies for evaluating the role of physical activity
and vitamin D.

((“V’OR ‘E’OR ‘C’) AND EX AND (‘H’ OR ’h")

((“V’OR ‘E’OR “‘C’) AND P.AAND (‘H’ OR ’h’)

((“V’OR ‘E’OR ‘C’) AND P.T AND (‘H’ OR ’h")

((“V’OR ‘E’OR ‘C’) AND A.EAND (‘H’ OR ’h’)

V = Vitamin D; E = Ergocalciferol; C = Cholecalciferol;

EX = Exercise; P.A = Physical Activity;

A.E = Aerobic Exercise; P.T = Physical Training;

H = Homo sapiens; h = human

Association between physical activity and vitamin D

Studies reveal that physical activity, if done daily with
a fixed routine can have enormous positive effects on human
health. There are innumerable factors ranging from social,
economic, physical, environmental, and psychological which
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might promote or deter individuals from taking part in
physical activity [17].

Vitamin D is indispensable in the normal physiological
functioning, principally involved in the assimilation of
calcium in the intestine. In addition, it also has an effect on
the functioning of immune, cardiovascular and
musculoskeletal systems. Physical activity done outdoor
helps gain solar exposure which facilitates vitamin D
synthesis and consequently building bone tissue through
calcium mineralization. As per existing literature, only
human skin is capable of synthesizing vitamin D, while rest
of the vitamin D requirement has to be met from the diet.
While several studies are available on the beneficial effects of
outdoor physical activity, there is minimal literature on how
physical activity affects vitamin D status [18]. In the same
way, while literature is available on vitamin D production in
response to solar exposure, these studies do not deal with
physical activity along with sun exposure [19].

It is essential to reflect on physical activity done outdoors
correlating the advantage of such activity with the
likelihood of vitamin D synthesis from getting exposed to
ultraviolet B. There is a need to validate whether only
outdoor physical activity (compared to indoor physical
activity) can have a positive impact on plasma vitamin D
levels.

In 2009, Sela and Sela studied the impact of outdoor
physical activities amongst the elderly individuals dwelling
in Maringa, Brazil. They found that the study participants
who took part in outdoor physical activities regularly
showed enhanced wellness, lesser susceptibility to
depression, better BMI and needed lesser medication [20].
Another systematic review by Mochcovitch et al. in 2016
showed that outdoor physical activity done routinely might
yield a positive therapeutic effect on elderly people with
anxiety symptoms [21]. However, in both the
aforementioned studies, the authors did not specifically
study the interplay between physical activity, exposure to
sunlight and synthesis of vitamin D. But it can be
hypothesized that improved quality of life in those study
participants can be attributed to improved vitamin D status
as a result of improved sun exposure during outdoor
physical activity. This effect is validated by observations
made by Al-Eisa et al [22]. Al-Eisa et al demonstrated that
study participants who took part in physical activity showed
positive correlation with both improved 25(OH)D levels and
significant improvement in quality of life.

Sufficient levels of vitamin D owing to physical activity
helps with improved neuromuscular performance, develop-
ment of type II muscle fibers, and enhanced immune
regulation. Greater time spent in indoor environments,
darker skin complexion and wearing excessive sports gear
covering the skin are some of the factors leading to vitamin
D deficiency.

Recently in 2016 a study on school children in the age
group of 7 to 15 in mid southern Sweden by Pagels et al.,
established that outdoor environment had a positive health
impact on students aiding them to obtain vitamin D. The
study attributed the positive effect to sub erythemal
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exposure to incident sunlight even at places close to the
poles thereby impacting health positively and also improving
the vitamin D profile of the children [23]. This shows that in
students living in Northern European countries a positive
improvement in immunity, bone mineralization and mental
health are observed when exposed to nominal levels of UV
rays during school days.

A cross sectional study conducted by Florez et al. in 2007
showed a strong correlation between body mass index, levels
of Vitamin D & outdoor activity. The study compared
Hispanic and non-Hispanic patients. The study found
prevalence of hypervitaminosis D to be more in obese
patients when compared with non-obese individuals in
Hispanic population. Outdoor physical activity on a regular
basis was found to decrease the hypervitaminosis prevalence,
with 47% less likelihood of having hypervitaminosis D in
individuals who practice outdoor physical activity.

Valtuefia et al. in 2014 studied 408 Spanish male and female
athletes from 34 different fields, and observed 82% of study
participants had near optimal vitamin D levels, showing that
physical activity outdoors in athletes is ideal to raise their
vitamin D levels [24].

Ravinder Goswami et al in 2016 studied the differences in
serum 25(OH)D status among young Indian males at work in
outdoor and indoor environments. The study showed that
sun-exposure alone helped outdoor workers attain sufficient
serum bioavailable 25(OH)D levels when related to indoor
workers during summer in Delhi [25].

A few studies have suggested gender specific variation in the
influence of physical activity on circulating vitamin D level.
In 2016 E.A. Hibler et al studied the relation between physi-
cal activity and sedentary lifestyle on circulating vitamin D
concentrations among 40 to 80 year old residents of Arizona.
They recognized an increase in 1,25(OH)D levels in partici-
pants who took part in moderate to vigorous physical activi-
ty. This relationship was remarkable in female participants.
Moreover, those who are physically active had increased
chances of sufficient vitamin D levels clinically at 20 ng/ml
and 30 ng/ml levels [26].

D. S. M. Ten Haaf et al in 2018 conducted a study in Nether-
lands and analyzed the vitamin D levels in elderly individuals
who are physically active. It was found that the vitamin D levels
were very high during summer time in these individuals, with few
deficiencies. Even when they were not given dietary
supplements those elderly people who took part in various
physical activities showed a high average 25(OH)D levels
during summer, with less than 2% of the study population
demonstrating a 25(OH)D concentration < 50 nmol/l
suggesting that older individuals with an active lifestyle do
not essentially require supplementation of vitamin D during
summer. Outdoor physical activity was established to have
a substantial association with vitamin D status [27].

However few studies, suggest that strenuous physical activity
is linked with a boost in Vitamin D levels in elderly subjects
irrespective of outdoor exposure [28]. This might be
attributed to indoor physical practice also resulting in
elevated Vitamin D levels, suggesting that Vitamin D levels
are not influenced by solar exposure alone [29, 30].
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Tab. 1. Details of the studies included in the current narrative review studying the association between vitamin D status
and physical activity carried out both indoors and outdoors

11

12

Title of the study / Author

Compulsory school in — and outdoors implications
for school children’s physical activity and health
during one academic year. Pagels et al.

Outdoor exercise reduces the risk of
hypovitaminosis D in the obese.Florez et al.

High prevalence of vitamin D insufficiency
among elite Spanish athletes. Valtuena et al.

Original contribution frequency of leisure-time
physical activity and serum 25-hydroxyvitamin D
levels in the US population: results from the third
National Health and Nutrition Examination
Survey. Scragg and Camargo.

Vitamin D and physical activity status:
associations with five-year changes in body
composition and muscle function in community-
dwelling older adults. Scott et al.

Association between 25-hydroxy vitamin D levels,
physical activity, muscle strength and fractures in
the prospective population-based OPRA study of
elderly women. Gerdhem et al.

A prospective study of the associations between
25-hydroxy-vitamin D, sarcopenia progression and
physical activity in older adults. Scott et al.

The effects of muscle-building exercise on vitamin
D and mineral metabolism. Bell et al.

Determinants of Vitamin D Status in Caucasian
Adults: Influence of Sun Exposure, Dietary Intake,
Socio demographic, Lifestyle, Anthropometric, and
Genetic Factors. Touvier et al

Effect of physical activity on calcium homeostasis
and calciotropic hormones Maimoun and Sultan.

The contributions of solar ultraviolet radiation
exposure and other determinants to Serum 25-
Hydroxyvitamin D concentrations in Australian
adults. Kimlin et al

Cross-sectional study on different characteristics of
physical activity as determinants of vitamin D
status. Van den Heuvel at al.

Associations between objective and self-reported
physical activity and vitamin D serum levels in the
US population. Wanner et al.
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Sample

size

196

291

408

15148

615

986

686

28

1828

24

1002

1255

6370

Year

2016

2007

2014

2008

2015

2005

2010

1988

2015

2009

2014

2013

2015

outdoor/
indoor

Cross-
sectional

Outdoor

Outdoor  Cross-

sectional

Cross-
sectional

Outdoor

Cross-
sectional

Outdoor

Indoor  Cohort

Indoor  Cohort

& outdoor

Indoor Prospective
& outdoor Cohort

Indoor  Cohort

Indoor Randomized

& outdoor  trial

Indoor Systematic
& outdoor review

Indoor  Cross-
sectional
Indoor  Cross-

& outdoor sectional

Indoor  Cross-
& outdoor sectional

Study outcome

Sub erythemal exposure to the sun contributed
to the synthesis of vitamin D

The practice of outdoor physical activity
decreased the prevalence of hypovitaminosis D

Outdoor physical training is the appropriate
way to increase the plasma concentration of
vitamin D in athletes

The association between physical activity and
vitamin D was stronger outdoors compared to
indoors environment

Exercising indoors would also result in
increased levels of vitamin D, suggesting that
vitamin D concentration is not only attributed
to high exposure to sunlight

Physical activity done outside contributed to
elevated 25 OHD levels but even indoor physical
activity showed a favorable impact on 25 OHD
levels and contributed to better health, gait and
balance.

Active physical activity led to increased 25 OHD
levels. The study revealed that higher skeletal muscle
mass and function as a result of physical activity may
prove to be beneficial for increased 2SOHD levels

The study indicated that muscle building
exercises carried out indoors are associated
with increase in serum Vit.D

A Clear correlation was observed between
physical activity and Plasma 250HD levels
even when the participants were exposed to
low daily dose of sunlight.

Other factors, which are known and altered by
physical activity may contribute to elevated
vitamin D levels in athletes

Modifiable factors related to sun exposure could
help maintain healthy vitamin D status, such as
decreased clothing coverage, rather than increasing
the duration of exposure to ultraviolet rays

Only high intensity outdoor activity had the
strongest positive association with vitamin D
levels

Vigorous physical activity on a daily basis
showed association with an increased 250HD
level. This positive linear association was not
different between individuals who took part in
outdoor activities in comparison with those
who were involved in indoor activities
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The conclusion of the study constructed on analyzing data
from the US National Health and Nutrition Examination
Survey (NHANES) revealed that there is enhanced vitamin
D level in serum during physical activity, regardless if it
was indoor or outdoor [31]. Scragg and Camargo in 2008
had earlier performed a similar analysis with the same
database (NHANES III), and observed stronger association
between vitamin D and physical activity carried out in
outdoor environments in comparison with indoor. Hence,
though different studies have revealed clear relationship
between physical activity and vitamin D in older adults, the
outcomes were not uniform. Exposure to sunlight during
physical exercise may be linked to better serum levels of
vitamin D. Touvier et al. in 2015 conducted a study in
French population which supported the above claim. Their
study showed a very strong relation between physical
exercise and vitamin D after adjusting for sun exposure and
outdoor sports [32]. Maimoun and Sultan in 2009 also
endorse the postulate that factors recognized and influenced
by physical activity may give rise to increased levels of
vitamin D metabolites like decreased serum phosphate and
ionized calcium in athletes [33].

Moreover, in a study conducted by Kimlin et al., in 2014, it
was found that only 8% of the difference in vitamin D levels
was due to UV exposure, while clothing coverage (27%)
was the main causative factor, followed by geographical
location (20%), period of the year (17%), diet (7%) and
physical activity at 4%. Their study disclosed that
modifiable factors allied to sun exposure such as decreased
clothing coverage, than increasing the ultraviolet rays
exposure helps to retain normal levels of vitamin D [34].
Van den Heuvel et al. in 2013 assessed the influence of
various features of physical activity, like extent, intensity and
location relative to plasma vitamin D levels and recognized
that physical activity done at high intensity had the maximum
positive relationship with levels of vitamin D [35].

It is imperative to highlight that getting exposed to the sun
during physical exercise might have certain particularities to
increase the levels of vitamin D, as it is determined by the
melanin in the skin, the kind of attire and sunscreen use
along with the time of the day, period of the year, latitude of
the location and age of the individual.

The sufficiency of vitamin D is also associated to the
psychological wellbeing of the individuals as vitamin D
receptors are found in the brain cells [36, 37] aiding their
intellectual performance [38, 39]. In a cross-sectional study
25(OH)D was linked with a decline in cognition in subjects
above the age of 65 years. Hence, both physical activity and
the vitamin D status are pertinent to the decline of common
mental ailments.

Conclusion

The current review is a collective narrative of various studies that
have been carried out in the past (especially over the last decade)
to assess the association between vitamin D status and physical
activity. Most studies included in the review indicate clearly that
there is an elevation in plasma vitamin D concentration in
response to physical activity both outdoors and indoors. In future,
randomized control trial studies can be carried out to study the
relative variations in the rate of vitamin D synthesis in response
to indoor (zero/minimal exposure to sunlight) and outdoor
activity (in abundance of incident sunlight).
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