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ABSTRACT
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Studies from different regions of the world show that vitamin D deficiency is a common
problem across the globe, even in military personnel. Risk factors of this deficiency
includes elderly and female population, higher geographical latitudes, winter season,
darker skins, low sunlight exposure, diet, and lack of vitamin D supplementation /
fortification, although the deficiency in areas with higher sun exposure also has been
documented.
We reviewed some of the clinical trials and observations regarding vitamin D deficiency
and supplementation. It has been shown that vitamin D deficiency is associated with
more acute respiratory tract infections and acute pharyngitis resulting in more days off
from training, more bone stress fractures, poor physical performance, and increased risk
for suicide.
Clinical trials that utilized supplemental vitamin D shows decreased incidence of stress
fractures in female navy recruits, lower incidence of influenza A and lower risk of acute
respiratory tract infections, and improved bone density during initial military training,
although one systematic review found conflicting data in supplementation with vitamin
D for the prevention of acute respiratory infection.
These data opens a window for supplementation with vitamin D in populated military
bases to decrease rate of respiratory infection and to minimize stress fractures for better
performances; doses used for these purposes ranges from 300 to 1200 IU per day. Further
clinical trials of vitamin D supplementation or dietary fortification for these military
purposes should be conducted to determine the optimum dose and duration.
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Introduction
Vitamin D3 also known as cholecalciferol is a fat
soluble vitamin which plays many physiologic roles
such as skeletal, cardiovascular, immune function,
reproductive, mental, cognitive, and metabolic health,
and even it affects life expectancy (1-10). Studies from
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different regions of the world shows that vitamin D
deficiency is a common problem across the globe (11-16).
Risk factors of this deficiency includes elderly and female
population, higher geographical latitudes, winter season,
darker skins, low sunlight exposure, diet, smoking, and
lack of vitamin D supplementation /fortification, although
the deficiency in areas with higher sun exposure also has
been documented (4, 10-12, 17). The optimum serum
levels for vitamin D3 considered to be 30 ng/ml (18).
Daily consumption of 800 IU vitamin D3 may bring 97%
of the adult population to level of at least 20 ng/ml and
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Table 1. List of the reviewed studies.
Study category

Author(s)

Reference #

Vitamin D status

Bailey BA et al.,
Andersen NE et al.,
Lutz LJ et al.,
Holick MF et al.,
Mithal A et al.,
Binkley N et al.,
Heshmat R et al.,

23
19
20
14
11
12
13

Diabetes
Bone health

Respiratory system

Munger KL et al.,

45

Gaffney-stomberg E et al.,
Lutz LJ et al.,
Ruohola JP et al.,
Lappe J et al.,

44
20
3
43

Maloney SR et al.,
Laaksi I et al.,
Laaksi I et al.,
Science M et al.,
Camargo CA et al.,
Urashima M et al.,
Sabetta JR et al.,

35
37
4
5
15
6
17

about 50% up to the optimum serum levels of 30 ng/ml
(18). It has been shown that vitamin D3 level decreased
during military training, and it also have reduced levels in
military personnel and veterans (19-23). There are some
evidence showing that military family physicians are less
likely to supplement vitamin D (24). We reviewed clinical
trials and observations regarding vitamin D deficiency
and supplementation that could affect military personnel
performance.
Sources of Vitamin D
Sunlight exposure and consequently geographical
latitude are major determinants for vitamin D3 plasma
levels (25, 26). Vitamin D is rare in food but a small
number of foods contain vitamin D, including oily fish
such as wild-caught salmon, fish oils (ex. cod liver oil),
milk and dairy products, and eggs (27-29). In some
regions of the world all vitamin D sources are inadequate
thus supplementation would be mandatory (29-31).
Studies
We reviewed the literature using Google Scholar search
engine with the following key words: vitamin D status,
vitamin D supplement, and military. Clinical trials were
included in the review. Table 1 shows studies of vitamin
D that used in this review.
Acute Respiratory Tract Infections
Respiratory tract infection is a common disease in
military camps and up to 18% of recruits become infected
during basic training period (32). About 36% of these

34

infections caused by influenza A and B viruses (33).
In a cohort study of 198 healthy adults during a 5
month period, the incidence of acute respiratory infection
in otherwise healthy adults with different concentrations
of vitamin D was determined. Those with higher
concentrations of vitamin D (≥38 ng/ml) had a two-fold
reduction in the risk of acute respiratory tract infections
and a reduction in the percentages of days ill (17).
A systematic review of 39 clinical trials also showed
that low vitamin D status increased the risk of both upper
and lower respiratory tract infections (34).
In a study of 800 male military personnel between 1829 years old in Finland, subjects with lower serum vitamin
D3 concentrations (<40 nmol/L) had significantly more
days of absence from duty due to respiratory infection.4
In a small retrospective study of military personnel with
pharyngitis association between low serum vitamin D3
and increased infection was seen (35).
Similarly a study of 65 military patients with respiratory
diseases showed that low vitamin D levels are frequently
found in patients with these diseases (36 ).
In a placebo-controlled double-blinded study of
164 young military men (18-28 years old), subjects
were randomly received 400 IU vitamin D3 or placebo
for 6 months. After 6 months vitamin D3 levels was
significantly higher in treatment group, but absent days
albeit less but without significant difference. Authors
suggested conducting larger trials with higher doses (37).
Stress Fractures
Stress fractures also known as “march fractures” is a
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common problem in military recruits with incidences of
up to 20% (38). It is more frequent in female recruits and
is caused by an imbalance between micro-damage and
bone remodeling and repair (38, 39). It has been shown
that patients with stress fractures had low vitamin D
plasma levels (40). There is some evidence showing that
higher vitamin D levels may have a direct relationship
with greater muscle strength and reduced incidence of
injury (41). Bigger muscles are protective against the
disease (38).
A systematic review and meta-analysis of 9 observational
studies on lower extremity stress fractures (2634 military
personnel) showed that the mean serum vitamin D level
was lower in stress fracture cases than in controls at the
time of entry into basic training (42).
In a study of 5201 female Navy recruits, calcium plus
vitamin D or placebo was given for 8 weeks of training.
After reporting stress fractures symptoms radiographic
study was done to confirm the diagnosis. It has been shown
that the intervention group had a 20% lower incidence of
stress fractures than the control group (43).
In a randomized, double-blind, placebo-controlled trial
of 243 recruits, subjects received calcium plus vitamin D
or placebo during a 9 week training course. At the end
of the study, subjects who received supplementation had
greater bone mineral density than those who received
placebo (44).
Type 1 Diabetes
In a 13 year observational prospective, nested casecontrol study among US young active duty military
personnel, 310 cases of type 1 diabetes was identified
which compared to 613 matched controls in regards of
vitamin D levels. The study showed that over a follow-up
of 5.4 years in non- Hispanic white population, those with
higher vitamin D levels (≥100 nmol/L) had a 44% lower
risk of developing diabetes than those with lower levels
(<75 nmol/L). Authors concluded that lower vitamin D
levels may predispose non-Hispanic white adults to the
development of type 1 diabetes (45).
Conclusion
Studies showed that in military personnel higher
vitamin D levels are associated with less respiratory
infections, and lower vitamin D levels are associated
with more days of absence from military duty, however
supplementation with vitamin D did not decreased
absence days significantly (4, 17, 36, 37).
Military recruits with stress fractures had lower vitamin
D levels, supplementation with calcium plus vitamin D
decreased the incidence of stress fractures and increased
bone mineral density in this population (40, 42-44).
Military personnel with higher vitamin D levels had a
lower risk of developing type 1 diabetes mellitus, although
effects of viamin D supplementation in the prevention of
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this disease still remains unclear (45).
Data from clinical trials open a window for
supplementation with vitamin D in populated military
bases to decrease rate of respiratory infections, to
minimize stress fractures, and for better performances;
however optimum serum levels are not identified and may
vary within the different indications; doses used for these
purposes ranges from 300 to 1200 IU per day (6, 15, 37,
43). Further clinical trials of vitamin D supplementation
or dietary fortification for these military purposes should
be conducted to determine the optimum dose and duration.
References
1.
2.

3.

4.

5.

6.

7.
8.

9.

10.
11.
12.
13.

14.
15.

16.

17.

18.

19.
20.

jpc.tums.ac.ir

Rosen CJ, Adams JS, Bikle DD, et al. The nonskeletal effects of vitamin
D: an endocrine society scientific statement. Endocr Rev 2012;33(3):456-92
Miller JW, Harvey DJ, Beckett LA, et al. Vitamin D status and rates of
cognitive decline in a multiethnic cohort of older adults. JAMA Neurol
2015;72(11):1295-1303.
Ruohola JP, Laaksi I, Ylikomi T, et al. Association between serum 25(OH)D
concentrations and bone stress fractures in finnish young men. J Bone Miner
Res 2006;21(9):1483-8.
Laaksi I, Ruohola JP, Tuohimaa P, et al. An association of serum vitamin D
concentrations <40 nmol/L with acute respiratory tract infection in young
Finnish men. Am J Clin Nutr 2007;86:714 -7.
Science M, Maguire JL, Russell ML, Smieja M, Walter SD, Loeb M.
Low serum 25-hydroxyvitamin D level and risk of upper respiratory tract
infection in children and adolescents. Clin Infect Dis 2013;57(3):392-7.
Urashima M, Segawa T, Okazaki M, Kurihara M, Wada Y, Ida H.
Randomized trial of vitamin D supplementation to prevent seasonal
influenza A in schoolchildren. Am J Clin Nutr 2010;91:1255-60.
Milaneschi Y, Hoogendijk W, Lips P, et al. The association between low
vitamin D and depressive disorders. Mol Psychiatry 2014;19:444-51.
Miller JR, Dunn KW, Ciliberti LJ Jr, Patel RD, Swanson BA. Association of
vitamin D with stress fractures: a retrospective cohort study. J Foot Ankle
Surg 2016;55(1):117-20.
Dong JY, Zhang WG, Chen JJ, Zhang ZL, Han SF, Qin LQ. Vitamin D
Intake and Risk of Type 1 Diabetes: A Meta-Analysis of Observational
Studies. Nutrients 2013;5(9):3551-62.
Yuen AW, Jablonski NG. Vitamin D: In the evolution of human skin color.
Med Hypotheses 2010;74(1):39-44.
Mithal A, Wahl DA, Bonjour JP, et al. Global vitamin D status and
determinants of hypovitaminosis D. Osteoporos Int 2009;20(11):1807-20.
Binkley N, Novotny R, Krueger D, et al. Low vitamin D status despite
abundant sun exposure. J Clin Endocrinol Metab 2007;92(6):2130-5.
Heshmat R, Mohammad K, Majdzadeh S, et al. Vitamin D deficiency in
Iran: a multi-center study among different urban areas. Iranian J Publ Health
2008; 1:72-8.
Holick MF, Chen TC. Vitamin D deficiency: a worldwide problem with
health consequences. Am J Clin Nutr 2008;(87(suppl)):1080S- 6S.
Camargo CA, Ganmaa D, Frazier AL, et al. Randomized trial of vitamin
D supplementation and risk of acute respiratory infection in mongolia.
Pediatrics 2012; 130(3):e561-7.
Neyestani TR, Hajifaraji M, Omidvar N, et al. High prevalence of vitamin D
deficiency in school-age children in Tehran, 2008: a red alert. Public Health
Nutr 2012;15(2):324-30.
Sabetta JR, DePetrillo P, Cipriani RJ, Smardin J, Burns LA, Landry ML.
Serum 25-hydroxyvitamin D and the incidence of acute viral respiratory
tract infections in healthy adults. PLoS ONE 2010;5(6):e11088.
Bischoff-ferrari HA. Optimal serum 25-hydroxyvitamin d levels for multiple
health outcomes, in sunlight, vitamin d and skin cancer. 2014, Springer New
York. p. 500-525.
Andersen NE, Karl JP, Cable SJ, et al. Vitamin D status in female military
personnel during combat training. J Int Soc Sports Nutr 2010;7:38.
Lutz LJ, Karl JP, Rood JC, et al. Vitamin D status, dietary intake, and bone
turnover in female Soldiers during military training: a longitudinal study. J
Int Soc Sports Nutr 2012; 9:38.

35

Abrishami et al.
21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

36

Alazzeh A, Cooper MM, Bailey B, Youssef DA, Manning T, Peiris
AN. Vitamin D status and monitoring in female veterans. Women
Health 2015;55(4):367-77.
Wentz L, Berry-cabán C, Eldred J, Wu Q. Vitamin D correlation with
testosterone concentration in us army special operations personnel. The
FASEB Journal 2015; 29(1Suppl):733-5.
Bailey BA, Manning T, Peiris AN. Vitamin D testing patterns among six
veterans’ medical centers in the southeastern United States: Links with
Medical Costs. Mil Med 2012;177(1):70-6.
Sherman EM, Svec RV. Barriers to Vitamin D supplementation among
military physicians. Mil Med 2012;177(1):70-6.
Farrar MD, Webb AR, Kift R, et al. Efficacy of a dose range of simulated
sunlight exposures in raising vitamin D status in South Asian adults:
implications for targeted guidance on sun exposure. Am J Clin Nutr
2013;97:1210-6.
Chapuy MC, Preziosi P, Maamer M, et al. Prevalence of vitamin d
insufficiency in an adult normal population. Osteoporos Int 1997;7(5):43943.
Chen TC, Chimeh F, Lu Z, et al. Factors that influence the cutaneous
synthesis and dietary sources of vitamin D. Arch Biochem Biophys
2007;460(2):213-7.
Van Horn LV, Bausermann R, Affenito S, et al. Ethnic differences in food
sources of vitamin D in adolescent American girls: the National Heart, Lung,
and Blood Institute Growth and Health Study. Nutr Res 2011;31(8):579-85.
Gannagé-Yared MH, Chemali R, Sfeir C, Maalouf G, Halaby G. Dietary
calcium and vitamin D intake in an adult middle eastern population:
food sources and relation to lifestyle and PTH. Int J Vitam Nutr
Res 2005;75(4):281-9.
Brown J, Ignatius A, Amling M, Barvencik F. New perspectives on vitamin
D sources in Germany based on a novel mathematical bottom-up model of
25(OH) D serum concentrations. Eur J Nutr 2013;52(7):1733-42.
Brot C, Vestergaard P, Kolthoff N, Gram J, Hermann AP, Sørensen OH.
Vitamin D status and its adequacy in healthy Danish perimenopausal
women: relationships to dietary intake, sun exposure and serum parathyroid
hormone. Br J Nutr 2001;86(Suppl 1):S97-103.
German V, Kopterides P, Poulikakos P, Giannakos G, Falagas ME.
Respiratory tract infections in a military recruit setting: A prospective cohort
study. J Infect Public Health 2008;1(2):101-4.
Seah SG, Lim EA, Kok-Yong S, et al., Viral agents responsible for febrile

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44.

45.

jpc.tums.ac.ir

respiratory illnesses among military recruits training in tropical Singapore. J
Clin Virol 2010;47(3):289-92.
Jolliffe DA, Griffiths CJ, Martineau AR. Vitamin D in the prevention of
acute respiratory infection: Systematic review of clinical studies. J Steroid
Biochem Mol Biol 2013;136:321-9.
Maloney SR, Almarines D, Goolkasian P. Vitamin D Levels and Monospot
Tests in Military Personnel with Acute Pharyngitis: A Retrospective Chart
Review. PLoS ONE 2014;9(7):e101180.
Jhun BW, Kim SJ, Kim K, Lee JE, Hong DJ.Vitamin D status in south
Korean military personnel with acute eosinophilic pneumonia: A pilot study.
Tuberc Respir Dis 2015;78: 232-8.
Laaksi I, Ruohola JP, Mattila V, Auvinen A, Ylikomi T, Pihlajamäki H.
Vitamin D Supplementation for the Prevention of Acute Respiratory Tract
Infection: A Randomized, Double-Blinded Trial among Young Finnish Men.
J Infect Dis 2010;202(5):809-14.
Cosman F, Ruffing J, Zion M, et al. Determinants of stress fracture risk in
United States Military Academy cadets. Bone 2013;55 :359-66.
Astur DC, Zanatta F, Arliani GG, Moraes ER, Pochini Ade C, Ejnisman
B. Stress fractures: definition, diagnosis and treatment. Rev Bras Ortop
2015;51(1):3-10.
Miller JR, Dunn KW, Ciliberti LJ Jr, Patel RD, Swanson BA. Association of
vitamin D with stress fractures: a retrospective cohort study. J Foot Ankle
Surg 2016;55(1):117-20.
Redzic M, Lewis RM, Thomas DT. Relationship between 25-hydoxyvitamin
D, muscle strength, and incidence of injury in healthy adults: a systematic
review. Nutr Res 2013;33(4):251-8
Dao D, Sodhi S, Tabasinejad R, et al. Serum 25-hydroxyvitamin D levels
and stress fractures in military personnel, a systematic review and metaanalysis. Am J Sports Med 2015;43(8):2064-72.
Lappe J, Cullen D, Haynatzki G, Recker R, Ahlf R, Thompson K. Calcium
and vitamin D supplementation decreases incidence of stress fractures in
female navy recruits. J Bone Miner Res 2008;23(5):741-9.
Gaffney-stomberg E, Lutz LJ, Roodb JC, et al. Calcium and vitamin
D supplementation maintains parathyroid hormone and improves bone
density during initial military training: A randomized, double-blind, placebo
controlled trial. Bone 2014;68:46-56.
Munger KL, Levin LI, Massa J, Horst R, Orban T, Ascherio A. Preclinical
serum 25-hydroxyvitamin D levels and risk of type 1 diabetes in a cohort of
us military personnel. Am J Epidemiol 2013;177(5):411-9.

August 2016;4(1-2)

