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On 4 March 2020, the fi rst case of coronavirus was detected in Poland, and on 20 March 
2020, the Minister of Health declared a state of epidemic in the country, which entailed 
numerous changes in public life. The aim of this study was to assess the comparaƟ ve 
nutriƟ onal status of Polish military fl ying personnel before and aŌ er two years of the 
COVID-19 pandemic and to examine the eff ect of vitamin D supplementaƟ on on the 
incidence of COVID-19. 

Measurements were obtained from all members of acƟ ve military fl ight personnel in Po-
land who reported for mandatory annual anthropometric examinaƟ ons at the Military 
InsƟ tute of AviaƟ on Medicine in Warsaw. NutriƟ onal status was assessed through anthro-
pometric examinaƟ ons and body composiƟ on analysis using the bioimpedance method. 
Overweight and obesity were assessed by Body Mass Index (with overweight defi ned as 
a BMI of 25-29.9 kg/m2 and obesity as a BMI ≥ 30 kg/m2) and body fat content, according 
to WHO criteria. NutriƟ onal status surveys were conducted twice: in 2019 and in 2021. 
Subjects were asked about prior COVID-19 infecƟ on and vitamin D supplementaƟ on 
in the autumn-winter period, including the dosage and frequency of supplementaƟ on, 
if applicable.

Analysis of the results showed that the pandemic had a signifi cant adverse eff ect on the 
increase in such parameters of soldiers’ nutriƟ onal status as body weight, BMI, and body 
fat (p < 0.05). In 2019, 54.3% of soldiers were found to be overweight, and 12% obese. 
There was no signifi cant change in the percentage of overweight subjects during the 
pandemic period (p > 0.05). 15% of the subjects increased their body weight by more 
than 5%, while 7% decreased their body weight by more than 5% of their baseline weight. 
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ducted in the fi rst quarter of 2021, as many as 42% 
of Poles gained an average of 5.7 kg in weight dur-
ing the COVID-19 pandemic [20]. The survey, which 
involved a representaƟ ve sample of 1,000 Polish 
residents, shows that one in two Poles is currently 
overweight or obese.

Obesity is considered a major civilizaƟ on-relat-
ed disease. Its high prevalence makes it a chronic 
social disease and a risk factor for numerous con-
diƟ ons, including hypertension, type 2 diabetes, 
ischemic heart disease, gallstones, and cancer 
[21,30 ,41].

Recent studies have also increasingly document-
ed the increased risk of severe COVID-19 in obese 
paƟ ents and the high risk of mortality from SARS-
CoV-2 infecƟ on in this group [7,40]. Severe acute 
respiratory syndrome coronavirus 2 penetrates hu-
man cells through direct binding with angiotensin-
converƟ ng enzyme 2 receptors on the cell surface. 
Angiotensin-converƟ ng enzyme 2 expression in ad-
ipose Ɵ ssue is higher than that in lung Ɵ ssue, which 
means that adipose Ɵ ssue may be vulnerable to 
COVID-19 infecƟ on [34].

A worrying phenomenon is the increasing prev-
alence of overweight and obesity, including in the 
military community. In addiƟ on to causing numer-
ous health complicaƟ ons, overweight and obesity 
can also contribute to reduced combat capability. 
The results of studies systemaƟ cally conducted 
in armies around the world, including in Poland, 
show an increase in the prevalence of overweight 
and obesity among both military students and sol-
diers [11,14,18,32,38].

Research conducted by the Military InsƟ tute 
of Aerospace Medicine in Warsaw within the 
framework of the NaƟ onal Health Programme 

INTRODUCTION

The novel severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2), which causes coronavi-
rus disease (COVID-19), fi rst appeared in December 
2019 in Wuhan, China, and quickly spread world-
wide. On 4 March 2020, the fi rst case of coronavi-
rus was detected in Poland, and on 20 March 2020, 
the Minister of Health declared a state of epidemic 
in the country. As of 21 January 2025, there were 
6 770,134 cases of COVID-19 and nearly 120,870 
related deaths in Poland. Re-infecƟ ons were re-
ported in 263,048 people [14]. The SARS-CoV-2 
pandemic has led to changes in lifestyles, health 
status, and interpersonal relaƟ onships. The re-
stricƟ ons introduced (e.g. frequent hand washing, 
distancing, social isolaƟ on) were eff ecƟ ve in limit-
ing the transmission of SARS-CoV-2 infecƟ ons, but 
at the same Ɵ me caused depression and stress. 

Stress is associated with higher energy intake, 
‘food cravings’, unhealthy dietary paƩ erns high 
in fat and sugar, and increased alcohol consump-
Ɵ on, all of which can lead to weight gain and in-
creased risk of obesity [2,42].

Socia l isolaƟ on disrupted daily rouƟ nes. In-
creased sedentary behaviour and screen Ɵ me, and 
limited food availability and choice also contribut-
ed to changes in dietary habits and weight gain [4].

Due to the restricƟ ons and prohibiƟ ons intro-
duced during the epidemic in the Republic of Po-
land, the Minister of Defence exempted all profes-
sional soldiers from the physical fi tness test in 2020 
and 2021 [29], which may have contributed to a de-
cline in regular physical acƟ vity in this professional 
group over these two years.

Reduced physical acƟ vity signifi cantly contrib-
uted to weight gain among the Polish populaƟ on. 
According to the Ipsos COVID 365+ survey con-

The largest percentage of soldiers (78%) maintained their baseline weight within ±5%. 
COVID-19 incidence was shown to have no signifi cant eff ect on the nutriƟ onal status 
of military fl ying personnel (p > 0.05). Only 44% of the subjects declared that they sup-
plemented with vitamin D during the autumn-winter period. It was shown that vitamin 
D supplementaƟ on had no signifi cant eff ect on the incidence of COVID-19 in the study 
group (p < 0.05).

The fi rst two years of COVID-19 pandemic adversely aff ected the nutriƟ onal status of mili-
tary fl ying personnel. Therefore, regular self-monitoring of body weight is recommended 
to enable early therapeuƟ c intervenƟ on and prevent excessive weight gain. No associaƟ on 
was found between vitamin D supplementaƟ on and the incidence of COVID-19. More 
than half of the military fl ying personnel surveyed did not take vitamin D supplements 
at all, and only one-third were aware of the recommendaƟ ons for supplementaƟ on with 
this vitamin, indicaƟ ng a need for further educaƟ on in this area.

Covid-19, nutriƟ onal status, BMI, vitamin D, military fl ying personnel

Conclusions: 
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to in a paper by Dziedziński et al., who reported 
that 72% of Poles took dietary supplements [8].

To date, relaƟ vely few studies have explored the 
role of vitamin D supplementaƟ on in coronavirus 
infecƟ on. However, recent studies suggest that 
vitamin D helps protect against infecƟ on with the 
SARS-CoV-2 virus and reduces the likelihood of de-
veloping serious symptoms [3,26].

To our knowledge, no one has yet studied the 
impact of the course of the COVID-19 pandemic 
on the nutriƟ onal status of military fl ying personnel 
and the eff ect of vitamin D supplementaƟ on on the 
incidence of COVID-19. Hence, the aim of this study 
was to comparaƟ vely assess the nutriƟ onal status 
of Polish fl ying personnel before and aŌ er two years 
of the pandemic and the frequency of vitamin D 
supplementaƟ on in this professional group. 

MATERIAL AND METHODS

Measurements were obtained from all mem-
bers of acƟ ve military fl ight personnel in Poland 
who reported for mandatory annual anthropo-
metric examinaƟ ons to the Laboratory of Dietet-
ics and Obesity Treatment at the Military InsƟ tute 
of AviaƟ on Medicine in Warsaw, Poland, as part 
of their rouƟ ne medical examinaƟ ons. NutriƟ onal 
status surveys were conducted twice: in 2019 and 
in 2021.

The study group consisted of 300 men (only 
7 female military fl ying personnel reported for 
medical examinaƟ ons during this period, and were 
therefore excluded from further analyses). The 
group included 27% pilots of highly manoeuvra-
ble aircraŌ , 24% transport pilots, 21% helicopter 
pilots, 27% cabin crew (technicians, navigators, 
operators, gunners), and 1% highly-manoeuvrable 
aircraŌ s candidate pilots. The mean age was 38.47 
± 6.84 years (24–57 years). 

NutriƟ onal status was assessed by anthropo-
metric measurements of height and weight. Body 
Mass Index (BMI) was calculated. 

Body composiƟ on was measured using the bioel-
ectrical impedance method with the Inbody 370 an-
alyser (InBody, Tokyo, Japan). Overweight and obe-
sity were assessed by BMI (with overweight defi ned 
as a BMI of 25-29.9 kg/m2 and obesity as a BMI ≥ 
30 kg/m2) and body fat content, according to World  
Health OrganisaƟ on (WHO) criteria [10,28]. 

Body height was measured to the nearest 1 mm 
using a Harpenden Anthropometer (Holtain Ltd, 
Crosswell, Crymych, Pembs, UK), with the subject 
standing upright without shoes. Body weight and 
body composiƟ on were assessed following an 
overnight fast.

2016-2020, enƟ tled “ConducƟ ng scienƟ fi c and re-
search acƟ viƟ es and internaƟ onal cooperaƟ on, 
including the commissioning of a comprehensive 
study of the diet and nutriƟ onal status of profes-
sional soldiers and offi  cers with the idenƟ fi caƟ on 
of risk factors for the development of obesity, with 
an assessment of physical acƟ vity, the level of nu-
triƟ onal knowledge and the prevalence of health 
inequaliƟ es in 2017 and 2020”, showed the preva-
lence of overweight in 49.3% and obesity in 17.3% 
of soldiers [12].

Many studies confi rm the link between vitamin 
D defi ciency and obesity, abdominal obesity, and 
metabolic syndrome, although there are also re-
ports indicaƟ ng no such link [22,24].

Studies are also looking for a link between blood 
levels of vitamin D and the risk of COVID-19 and the 
course of the disease. Common defi ciencies of this 
vitamin are associated with health consequences—
including increased morbidity and mortality from 
autoimmune diseases and cancers [17]. Nowadays, 
new properƟ es of calcitriol are being highlighted, 
showing its prevenƟ ve eff ect and the possibility 
of using it in supporƟ ve therapy for many diseases.

Vitamin D defi ciency has long been linked to 
reduced immune funcƟ on, which can lead to viral 
infecƟ on. Several studies have shown that vitamin 
D defi ciency is associated with an increased risk 
of COVID-19 infecƟ on [1,8]. It has been suggest-
ed that vitamin D has a protecƟ ve eff ect against 
COVID-19. Vitamin D has been shown to have im-
munomodulatory acƟ vity. Vitamin D [1,25-dihy-
droxyvitamin D; 1,25(OH)2D], interacƟ ng with its 
receptor (VDR) in immune cells, modulates the in-
nate and acquired immune systems in response to 
invasion of bacterial and viral pathogens [16].

Adequate blood levels of vitamin D are also as-
sociated with a lower risk of complicaƟ ons in hos-
pitalized COVID-19 paƟ ents [23]. It is believed that 
proper vitamin D levels may help miƟ gate adverse 
immunological sequelae (so-called cytokine storm) 
observed in paƟ ents with COVID-19.

A clinical study by CasƟ llo et al. [6] showed that 
COVID-19 paƟ ents who were given vitamin D sup-
plements experienced less severe symptoms.

Vitamin D defi ciency aff ects up to 90 percent 
of Polish populaƟ on. According to Polish recom-
mendaƟ ons, vitamin D should be supplemented 
by adults (19-65 years old) from September to May 
[33]. However, a study of 312 adults from Poland 
[5] found that only 15.7% followed this recommen-
daƟ on before the lockdown, and 13.5% during the 
lockdown. Overall, regardless of the Ɵ me period, 
the use of dietary supplements in the study group 
was lower than suggested by market data referred 
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cordance with the ethical standards set out in the 
1964 DeclaraƟ on of Helsinki and its later amend-
ments or comparable ethical standards. All parƟ ci-
pants signed an informed consent form.

Statistics
DescripƟ ve staƟ sƟ cs were calculated, including 

mean, standard deviaƟ on, median, and the fi rst 
and third quarƟ les (Q1–Q3). The Shapiro-Wilk test 
was used to check the normality of distribuƟ on 
of quanƟ taƟ ve variables. The Wilcoxon test or the 
McNemar’s test was used to test for the diff erenc-
es between the two groups (2019 and 2021 parƟ ci-
pants) for the quanƟ taƟ ve or ordinal variables ana-
lysed. Chi-square test was used to test for diff er-
ences between aircraŌ  type and parƟ cipants’ BMI 
categories. StaƟ sƟ cal analyses were performed 
using PS IMAGO PRO 10 (IBM SPSS StaƟ sƟ cs 29, Ar-
monk, NY, USA). The level of staƟ sƟ cal signifi cance 
was set as α < 0.05. 

RESULTS

The average age of the subjects was 36.4 ± 6.8 
years. The majority were married (77%), 18% were 
single, 4% were divorced, and 1% were widowers. 
79% of the subjects declared that they did not 
smoke. A posiƟ ve PCR test was reported by 35% 
of the subjects. Less than half (44.0%) reported 
taking vitamin D supplements during autumn and 
winter. The majority of soldiers taking supplements 
reported taking a vitamin D dose of 2000 IU (Fig. 
1.). More than 70% of those taking vitamin D sup-
plements did so daily (Fig. 2.). Only 34% of soldiers 
reported being aware of the recommendaƟ ons for 
vitamin D supplementaƟ on. Vitamin D intake had 
no signifi cant eff ect on the incidence of COVID-19 
in the study group (p > 0.05).

Handgrip strength (HGS) was measured us-
ing a SAEHAN DHD-1 hydraulic medical hand dy-
namometer (Glanford Electronics Ltd., Scunthorpe, 
UK). Measurements were performed in a standing 
posiƟ on, with the arm lowered alongside the body 
and the elbow fully extended. 

Three trials were conducted for each hand, with 
short rest periods between aƩ empts to allow for 
muscle relaxaƟ on. Grip strength was measured 
in kilograms, and the average of the results ob-
tained for each hand was used for analysis. The 
results were compared with reference values for 
the adult Caucasian populaƟ on, where the average 
handgrip strength for men is 49 kg for the domi-
nant hand and 47 kg for the non-dominant hand 
[25]. All evaluaƟ ons were conducted in the morn-
ing. ParƟ cipants were instructed to avoid any phys-
ically strenuous acƟ vity for at least three days prior 
to the examinaƟ on. They were also asked to empty 
their bladders before tesƟ ng and wore only under-
wear during measurements.

During anthropometric measurements, a short 
history was taken regarding the incidence of COV-
ID-19 (a posiƟ ve PCR test result was considered con-
fi rmaƟ on of infecƟ on) and vitamin D supplementa-
Ɵ on in the autumn-winter period of 2019-2021. If 
supplementaƟ on was reported, parƟ cipants were 
asked about the frequency and dose of vitamin D 
intake. Medical records were reviewed to collect 
informaƟ on on age, marital status, type of fl ight 
crew, fl ight history, and smoking status.

Ethics
The InsƟ tuƟ onal Review Board of the Military 

InsƟ tute of AviaƟ on Medicine in Warsaw, Poland, 
retrospecƟ vely approved the use of the results for 
staƟ sƟ cal analyses (Decision No. 8/2021 of 11 Au-
gust 2021). All procedures were performed in ac-

Fig. 1.  Percentage distribuƟ on of vitamin D doses used by military fl ying personnel.
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parameters studied in military fl ying personnel. 
However, there was a signifi cant increase in body 
weight (p = 0.0047), BMI (p = 0.0023) and body fat 
(% and kg) (p < 0.01), and a decrease in HGS – right 
hand (p = 0.0412).

A detailed summary of the results of anthropo-
metric tests and body composiƟ on measurements 
of military fl ying personnel conducted in 2019 and 
2021 is presented in Table 1. Analysis of the re-
sults showed that the COVID-19 pandemic had no 
signifi cant eff ect on most of the nutriƟ onal status 

Fig. 2.  Frequency of vitamin D supplementaƟ on by military fl ying personnel in the autumn and winter periods – during 
the COVID-19 pandemic.

Variable 2019 2021 Delta Wilcoxon 
test pN = 300 N = 300 N = 300

X (SD) X (SD) X (SD)

Me (Q1 – Q3) Me (Q1 – Q3) Me (Q1 – Q3)

Height (cm) 178.3 (6,1) 178.3 (6,1) 0 (1.0) 0.6858

178 (174.3-183) 178 (174.3-183) 0 (0-0)

Weight (kg) 83.8 (11.0) 84.4 (11.4) 0.5 (4.0) 0.0047

82.9 (76.5-90.7) 82.8 (76.8-90.5) 0.6 (-1.8-2.8)

BMI 26.3 (3.0) 26.5 (3.2) 0.2 (1.3) 0.0023

25.9 (24.4-28.2) 26 (24.4-28.1) 0.2 (-0.6-0.9)

BFM (kg) 16.8 (6.5) 17.2 (6.8) 0.4 (3.2) 0.0018

15.5 (12.7-20.2) 16.6 (12.4-20.2) 0.4 (-1.3-2.1)

FFM (kg) 67.0 (7.6) 67.1 (7.5) 0.1 (2.2) 0.3783

66.4 (62.1-71.8) 66.8 (62.3-71.7) 0 (-1.2-1.4)

SMM (kg) 38.3 (4.5) 38.3 (4.5) 0.0 (1.3) 0.4996

37.9 (35.3-41.2) 38.1 (35.4-41.1) 0.0 (-0.8-0.8)

TBW (L) 49.2 (5.5) 49.2 (5.5) 0.1 (1.6) 0.3050

48.7 (45.5-52.5) 49 (45.6-52.6) 0 (-0.9-1.0)

BMR (kcal) 1818,1 (163.2) 1820,2 (163.0) 2.0 (46.5) 0.3998

1803.5 (1710.5-1921) 1811.5(1715.5-1919) 1.0 (-26.01-30.0)

HGS – right hand (kg) 56.8 (8.7) 56.1 (8.8) - 0.5 (7.5) 0.0412

56 (51-62) 56 (50-60) -1 (-5-3)

HGS – left hand (kg) 54.3 (8.2) 54.3 (8.3) 0.1 (6.6) 0.7029

54 (48-59.5) 54 (49-59) 0 (-4-3)

Table 1.  Summary of anthropometric parameters and body composiƟ on of military fl ying personnel in 2019 and 2021.

TBW – Total Body Water, BFM – Body Fat Mass, SLM – SoŌ  Lean Mass, FFM – Fat Free Mass, SMM - Skeletal Muscle Mass, PBF – Percent Body Fat, 
BMR – Basal Metabolic Rate, HGS – Handgrip strength, for Wilcoxon test result, bold values denote staƟ sƟ cal signifi cance at the p < 0.05 level.
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their body weight by more than 5% of their baseline 
weight. The largest percentage of soldiers (78.3%; 
n = 235) maintained their baseline weight within 
±5%. A detailed summary of the change in body 
weight in each group of military fl ying personnel 
by diagnosed overweight and obesity between 
2019 and 2021 is shown in Fig. 5, which shows the 
clear fl ow of people between the groups. It was 
observed that the group of soldiers who lost more 
than 5% of their baseline weight in 2021 had the 
highest BMI (indicaƟ ng overweight) compared to 
the group of soldiers whose weight increased or re-
mained within ±5% of their baseline weight (Fig. 6).

It was found that contracƟ ng COVID-19 had no 
signifi cant eff ect on the nutriƟ onal status of mili-
tary fl ying personnel (p > 0.05).

The results of the survey show that in 2019, 
54.3% of military fl ying personnel were classifi ed 
as overweight, and 12.0% as obese (Table 2.). Ex-
cess body weight was most prevalent among fl ight 
aƩ endants (Fig. 3.), although the diff erences were 
not staƟ sƟ cally signifi cant (p > 0.05). During the 
pandemic period, there was no signifi cant change 
in the proporƟ on of overweight and obese mili-
tary fl ying personnel (p > 0.05). From March 2019 
to December 2021, the proporƟ on of soldiers with 
normal body weight decreased by 0.4%, and the 
number of those diagnosed with obesity increased 
by 1 % (Table 2).

During the COVID-19 pandemic, 14.7% (n = 44) 
of the subjects increased their body weight by more 
than 5% of their baseline weight over the two-year 
period (Fig. 4.). In contrast, 7.0% (n = 21) reduced 

Fig. 3.  Prevalence of overweight and obesity in military fl ying personnel by aircraŌ  type (chi-square test; p = 0.607).

Fig. 4.  Changes in body mass of military fl ight personnel between 2019 and 2021.
N – sample size, Me – median, X – mean, SD – standard deviaƟ on

Nutritional status 2019 2021 p-value

Normal weight N (%) 101 (33.7) 100 (33.3)

Overweight N (%) 163 (54.3) 161 (53.7) 0.6558

Obesity N (%) 36 (12.0) 39 (13.0)

Table 2.  InterpretaƟ on of nutriƟ onal assessment based on Body Mass Index (BMI) of the whole study group in 2019 and 
in 2021.

N – sample size, p-value for McNemar’s test  
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a decrease in HGS in the right hand. In 2019, 54.3% 
of surveyed military fl ying personnel were classi-
fi ed as overweight, and 12.0% as obese. During 
the COVID-19 pandemic, there was no signifi cant 
change (p > 0.05) in the percentage of overweight 
individuals in the surveyed group. However, there 
was a 0.4% decrease in the percentage of soldiers 
with normal weight, a 0.6% decrease in the per-
centage of overweight soldiers, and a 1% increase 

DISCUSSION

This study focused on a comparaƟ ve assess-
ment of the nutriƟ onal status of military fl ying per-
sonnel before and aŌ er two years of the COVID-19 
pandemic, as well as the eff ect of vitamin D sup-
plementaƟ on on the incidence of COVID-19. The 
results showed that the pandemic had a signifi cant 
adverse eff ect on several indicators of soldiers’ 
nutriƟ onal status, including increases in body 
weight, BMI, and body fat content (p < 0.05), and 

Fig. 5.  Changes in BMI of military fl ying personnel between 2019 and 2021.
N – sample size

Fig. 6.  Average BMI in groups of military fl ying personnel divided by weight change during the Covid-19 pandemic.
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An online quesƟ onnaire survey conducted by 
Błaszczyk-Bębenek, et al. [5] also showed a change 
in body weight during quaranƟ ne among Polish 
adults (n = 312, aged 41.12 ± 13.05). StaƟ sƟ cally 
signifi cant diff erences in nutriƟ onal status based 
on BMI (Δ 0.27 ± 1.61 kg/m2were found before 
(24.98 ± 4.33 kg/m2) and during (25.28 ± 4.44 kg/
m2; p < 0.0001) the pandemic. During this period, 
45.86% of the subjects gained weight, 32.41% re-
mained the same, and 21.72% lost weight. How-
ever, this study covered a relaƟ vely short period 
(from 29 April to 19 May 2020), during which the 
strictest restricƟ ons on leaving home and moving 
around were in place.

Our survey found that less than half of soldiers 
(44%) supplemented with vitamin D during  autumn 
and winter, with 71% taking it daily. Given that 
maintaining adequate vitamin D levels year-round 
is diffi  cult in north/central-western Europe with-
out supplementaƟ on, and that defi ciency remains 
widespread, this is a very worrisome phenomenon.

Studies confi rm the predominantly seasonal 
nature of vitamin D defi ciency in various military 
populaƟ ons. For example, in a prospecƟ ve study 
of 220 Finnish military recruits, serum 25-(OH)
D3 levels were measured across a year, with the 
prevalence of defi ciency rising from 0.9% to 38.9% 
in winter [39].

It is worth menƟ oning the results of another 
study conducted on a group of 756 Finnish con-
scripts who started a 6-month military training 
in the summer (July) [19]. The study populaƟ on 
was a homogeneous group in terms of age, physi-
cal acƟ vity, nutriƟ on, clothing, residence, and sun 
exposure. The percentage of subjects with low 
vitamin D concentraƟ ons (< 40 nmol/l) was 3.6%. 
Although such low blood 25(OH)D concentraƟ ons 
were present in a minority of subjects, this group 
had signifi cantly (p = 0.004) more days away absent 
due to physician-confi rmed respiratory infecƟ ons 
(median: 4; quarƟ le 1 –quarƟ le 3: 2 –6) compared 
to control subjects (2; 0–4; n 628; incidence rate 
raƟ o 1.63; 95% CI: 1.15, 2.24). These individuals 
were 1.6 Ɵ mes more likely to miss military service 
due to respiratory tract infecƟ ons. The observed 
relaƟ onship, given the low percentage of soldiers 
supplemenƟ ng with vitamin D (44%) idenƟ fi ed 
in our study, appears to be an important fi nding 
in the context of supporƟ ng immune system func-
Ɵ on and reducing suscepƟ bility to respiratory tract 
infecƟ ons among soldiers.

Researchers from the University of Ljubljana, 
Slovenia, suggest that it would be prudent to sup-
plement vitamin D in subpopulaƟ ons at risk of vita-
min D defi ciency and adverse COVID-19 outcomes, 

in the percentage of those diagnosed with obesity. 
15% of the subjects increased their body weight by 
more than 5%, while 7% of the subjects decreased 
their body weight by more than 5% of their base-
line weight. The largest percentage of soldiers 
(78.0%) maintained their baseline weight within 
±5%. The occurrence of COVID-19 infecƟ on did 
not signifi cantly aff ect the nutriƟ onal status of the 
soldiers (p > 0.05). Only 44.0% of the subjects de-
clared using vitamin D supplementaƟ on during au-
tumn and winter. Vitamin D supplementaƟ on had 
no signifi cant eff ect on the incidence of COVID-19 
in the group of soldiers surveyed (p > 0.05).

A study by SƟ egmann et al. [37], which assessed 
trends in the prevalence of overweight, obesity, 
and diabetes among all acƟ ve U.S. military service 
members, including those in the Navy, Air Force, 
and Marine Corps, from 2018 to 2021, i.e. before 
and aŌ er the start of the COVID-19 pandemic, 
found, in contrast to their own study, an increase 
in the prevalence of obesity among acƟ ve service 
members from 16.1% to 18.8%. Considering both 
obesity and overweight, the prevalence increased 
from 65.5% in 2018 to 67.3% in 2021.

In Nour and AlƟ ntaş [27], a systemaƟ c review 
of 40 studies with a total populaƟ on of 5,681,813 
people from 22 countries to determine the deter-
minants of obesity during the 2019-2023 coronavi-
rus disease (COVID-19) pandemic showed that sed-
entary lifestyles, unhealthy dietary habits, reduced 
sleep, high stress, depression, anxiety, lowered 
mood, age, male gender, educaƟ onal status, mi-
nority background, and Internet and social media 
addicƟ on were idenƟ fi ed as risk factors for obesity 
during the COVID-19 pandemic. All studies includ-
ed in the review reported weight changes during 
the pandemic, with the mean weight gain rang-
ing from 0.04 (SD = 1.18) to 2.8 (SD = 3.7). In our 
study, we found a similar mean weight gain of 0.6 
kg in military fl ying personnel.

A cross-secƟ onal online survey of Polish adults 
(n = 1097) published by Sidor and Rzymski [35], 
conducted during a naƟ onwide quaranƟ ne to as-
sess whether dietary and consumer habits were af-
fected under these condiƟ ons, found that almost 
30% of overweight and more than 18% of obese in-
dividuals experienced weight gain (mean ± SD 3.0 ± 
1.6 kg) and weight loss (-2.9 ± 1.5 kg), respecƟ vely. 
Overweight, obese, and elderly subjects (aged 36 
–45 and over 4) were more likely to gain weight, 
while underweight subjects were more likely to 
lose weight. Increased BMI was associated with 
less frequent consumpƟ on of vegetables, fruit, and 
legumes during quaranƟ ne, and greater consump-
Ɵ on of meat, dairy products, and fast food.
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Grant et al. [15] also idenƟ fi ed several lines 
of evidence supporƟ ng the role for vitamin D in re-
ducing the risk of COVID-19. These include the fact 
that the outbreak occurred during winter, when 
25-hydroxyvitamin D (25(OH)D) levels are lowest; 
that case rates were lower in the southern hemi-
sphere during late summer; that vitamin D defi -
ciency has been found to contribute to acute res-
piratory distress syndrome; and that case fatality 
rates increase with age and chronic comorbidiƟ es, 
both of which are associated with lower 25(OH)D 
levels. To reduce infecƟ on risk, the authors rec-
ommend that people at risk for infl uenza and/or 
COVID-19 consider taking 10,000 IU/d of vitamin 
D3 for several weeks to rapidly raise 25(OH)D 
levels, followed by 5,000 IU/d. The target 25(OH)
D levels should be above 40–60 ng/ml (100–150 
nmol/l). Higher doses of vitamin D3 may be ben-
efi cial in treaƟ ng individuals already infected with 
COVID-19.

Our study found no associaƟ on between vita-
min D supplementaƟ on and the incidence of COV-
ID-19. A notable limitaƟ on of this fi nding is that the 
concentraƟ on of this vitamin in the soldier’s blood 
was not measured, so we cannot determine the ac-
tual vitamin D status of soldiers who did or did not 
supplement with vitamin D.

CONCLUSIONS

The fi rst two years of the COVID-19 pandemic 
had an adverse eff ect on the nutriƟ onal status 
of military fl ying personnel. Therefore, regular self-
monitoring of body weight is recommended to en-
able Ɵ mely therapeuƟ c intervenƟ on and prevent 
excessive weight gain. No associaƟ on was found 
between vitamin D supplementaƟ on and the inci-
dence of COVID-19. More than half of the military 
fl ying personnel surveyed did not supplement with 
vitamin D at all, and only one-third were aware 
of the recommendaƟ ons in this regard. This high-
lights the need for further educaƟ on in this area.

as well as in those already infected with SARS-
CoV-2, in order to achieve opƟ mal 25(OH)D3 con-
centraƟ ons as quickly as possible [36].

In the US veteran populaƟ on, supplementaƟ on 
with vitamin D2 and D3 was associated with a 28% 
and 20% reducƟ on in COVID-19 infecƟ on, respec-
Ɵ vely [(D3 hazard raƟ o (HR) = 0.80, [95% CI 0.77, 
0.83]), D2 HR = 0.72, [95% CI 0.65, 0.79]]. Similarly, 
mortality within 30 days of COVID-19 infecƟ on was 
33% lower for vitamin D3 and 25% lower for D2 (D3 
HR = 0.67, [95% CI 0.59, 0.75]; D2 HR = 0.75, [95% CI 
0.55, 1.04]). It was also found that, aŌ er accounƟ ng 
for blood vitamin D levels, veterans who received 
higher doses of vitamin D benefi ted more from 
supplementaƟ on than veterans who received low-
er doses. The most substanƟ al reducƟ on in in COV-
ID-19 infecƟ ons aŌ er supplementaƟ on was ob-
served among veterans with blood vitamin D levels 
between 0 and 19 ng/ml. Black veterans reported 
a greater reducƟ on in COVID-19 risk with supple-
mentaƟ on than white veterans [1]. According to 
the authors of the cited study, vitamin D—being 
safe, widely available and inexpensive—may help 
reduce the severity of the COVID-19 pandemic.

Parsons et al. [31] reviewed 700 studies exam-
ining the evidence for vitamin D supplementaƟ on 
in military populaƟ ons for the prevenƟ on of acute 
respiratory tract infecƟ ons (ARTI), including SARS-
CoV-2 infecƟ on, and consequently COVID-19 dis-
ease. The review confi rmed that vitamin D defi -
ciency is commonly observed in military cohorts 
and may infl uence the risk of acute respiratory 
tract infecƟ on in this group. However, the inter-
venƟ onal studies in the cited systemaƟ c review 
provided confl icƟ ng evidence, probably due to 
considerable heterogeneity in dosing regimens 
and baseline vitamin D levels. Several of the RCTs 
presented in this systemaƟ c review showed that 
vitamin D supplementaƟ on did not reduce the risk 
of ARTI. However, the authors emphasise that fur-
ther studies are needed to determine the eff ect 
of vitamin D supplementaƟ on on asymptomaƟ c/
mildly symptomaƟ c SARS-CoV-2 infecƟ on, the 
broader clinical course of COVID-19, and the asso-
ciated risk of transmission.
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