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ABSTRACT

Shift work disrupts natural circadian rhythms, sleep-wake cycles, negatively impacting work-
ers’ psychosomatic health and overall quality of life.

Even in peaceful conditions, the nature of military service significantly differs from the daily
routines and work activities of civilian population with a number of notable and significant fea-
tures. Military service is always performed under stressful conditions, characterized by frequent
deviations from standard work schedules, workloads and disruptions to normal daily rhythms,
especially due to shift work. These stress factors have a negative effect on the working ability
and health of servicemen. Moreover, this impact increases as the duration of military service
extends. This situation is exacerbated among servicemen on combat duty due to constant stress
and psychological strain.

Shift work is associated with sleep disturbances, depressive mood and anxiety, cognitive im-
pairment, low quality of life and even suicidal thoughts, leading to increased safety risks. Shift
work, sleep deprivation, and related fatigue endanger personal safety, task performance, and
national security as well.

Shift work, sleep deprivation and daily rhythm disruptions lead to metabolic, cardiovascular,
musculoskeletal system, mental, physical and functional cognitive disorders. Its impact on fam-
ily and social life can result in psychological stress and psychosomatic disorders. Furthermore,
it can negatively affect marital relations, fulfillment of parental responsibilities, and children’s
education.

Published articles provide considerably more data on the impacts of shift work on civilian
workers than it does on servicemen.

Present study was conducted to demonstrate the detrimental effects of shift work on the psycho-
somatic health and life quality of workers with various professions, including military personnel.
Various methods have been suggested to evaluate servicemen’s suitability for work, to reduce pro-
fessional errors, to ensure service safety and to mitigate the negative impact of shift work.

Keyworps: military service, circadian rhythm, occupational health, occupational risk, relative risk of
mortality, working schedule, shift work, rotating shift schedule, quality of life, health-related quality of
life, work ability, job performance, healthy aging, depression, accident.
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INTRODUCTION

Even in peaceful conditions, the nature of mili-
tary service significantly differs from the daily
routines and work activities of civilian population
with a number of notable and significant features.
Thus, military service is always performed under
stressful conditions, characterized by frequent de-
viations from standard work schedules, workloads
and disruptions to normal daily rhythms, especially
due to shift work. These stress factors have a nega-
tive effect on the working ability and health of ser-
vicemen. Therefore, understanding the mechanisms
of shift work impact on the health of servicemen
is necessary for assessing occupational risks, de-
fining optimal work-rest schedules of servicemen,
preventing diseases and preserving their working
ability and combat readiness [Good C et al., 2020].

The majority of the available literature on shift
work impact focuses on the civilian sector. A large
number of epidemiological and clinical studies
have documented significant risk factors for hu-
man health, quality of life and well-being result-
ing from the organizational aspects of shift work.
These factors range from disruptions to the circa-
dian rhythm and sleep-wake cycles to various psy-
chosomatic problems and disorders, which impact
health, work efficiency and contribute to the dete-
rioration of family and social life [Costa G, 1996;
2010; Selvi Y et al., 2010; Chernikova E, 2015;
Kozhevnikova V et al., 2019; Tsvetkova E et al.,
2019; Good C et al., 2020; Lim Y et al., 2020 a, b;
Frazier C, 2023].

MATERIAL AND METHODS

The negative effects of shift work on the civilian
sector have been thoroughly studied and document-
ed in the professional literature. A study analysis
on day, night and rotating shift work and their im-
pact on health-related quality of life among work-
ing women revealed that compared to a day-work
control group, night work (p=0.0202) and rotating
shifts (p=0.0363) led to a decrease in standardized
health-related quality of life scores (EuroQol-5D)
among schedule workers. This tendency persisted
regardless of marital status, with married women
experiencing decreased health-related quality of life
when working night shifts [Kim W et al., 2016].

The results of a cross-sectional study, examin-
ing the impact of night shift work on nurses’ health

and work performance, revealed that the major-
ity of nurses (68%) expressed dissatisfaction with
night shift work. They reported various health is-
sues, such as insomnia (27.9%), muscle tension
(24.6%), constant fatigue (16.4%) and back pain
(12.3%). Moreover, night shift work was found to
affect nurses” work performance, with workload
increasing by 39.3%, fatigue by 30.3% and con-
centration decreasing by 15.6%. The gender (stan-
dardized odds ratio (OR) = 1.94; 95% confidence
interval (CI): 1.06-3.57), educational level (OR =
2.36; 95% ClI: 1.21-4.60) and marital status (OR =
2.08; 95% CI: 1.09-3.98) of the studied were found
to be significantly associated with nurses’ feelings
about night shift work.

Another cohort study investigated the correla-
tion between night shift work and the risk of devel-
oping coronary heart disease among nurses. It was
confirmed that a longer duration of night shift work
is associated with a statistically significant increase
in the risk of coronary heart disease. The incidence
rate (IR) per 100,000 person-years was 435.1 for
less than 5 years of night shift work (hazard ratio
(HR), 1.02; 95% CI, 0.97-1.08), 525.7 for 5 to 9
years of rotating night shift work (HR, 1.12; 95%
Cl, 1.02-1.22), and 596.9 for 10 years or more of
rotating night shift work (HR, 1.18; 95% CI, 1.10-
1.26; p<.001 for trend), compared to an IR of 425.5
for women who have never worked rotating night
shifts [Vetter C et al., 2016; Dires T et al., 2023].

A cross-sectional study conducted in 2019 ex-
amined the quality of life among night shift work-
ers in Saudi Arabia, assessing the impact of health-
care workers’ work schedules on various aspects
of psychosocial and physical health, drug use and
sleep quality. Day shift workers reported higher
levels of satisfaction with work and quality of life
compared to night shift workers, with mean scores
of 3.82 (standard deviation (SD) =0.93) and 3.48
(SD=1.04), respectively (p=0.007). Additionally,
the study revealed that the negative impact of night
shift work on social life was greater compared to
day shift work, with mean scores of 3.95 (SD=1.11)
and 3.61 (SD=1.25), respectively (p<0.030). Simi-
larly, family quality of life was more adversely af-
fected by night shift work compared to day shift
work, with mean scores of 3.92 (SD=1.10) and
3.50 (SD=1.21), respectively (p<0.006) [Qanash S
et al., 2019].

115



VARDANYAN G.R.

THE NEW ARMENIAN MEDICAL JOURNAL, Vol.18 (2024), Is.4, p. 114-121

A 24-year cohort study conducted among nurs-
es in the United States examined the relationship
between night shift work and healthy aging. Fol-
lowing 24 years of follow-up, 3695 out of 46,318
nurses (8.0%, mean (SD) age at baseline, 55.4
[6.1] years) were classified as having reached
healthy aging. It has been confirmed that with lon-
ger duration of night shift work, the probability of
healthy aging decreases significantly. Odds ratios
were 0.96 (95% CI, 0.89-1.03) for 1 to 5 years,
0.92 (95% CI, 0.79-1.07) for 6 to 9 years, and 0.79
(95% CI, 0.69-0.91) for longer durations of night
shift work (p=0.001) [Shi H et al., 2022].

Servicemen engaged in shift work are also af-
fected by similar professional factors. Metabolic,
cardiovascular, musculoskeletal system and cogni-
tive function disruptions lead to significant men-
tal and physical disorders, that are often the result
of shift work, inadequate sleep and disruptions in
daily rhythm.

Sleep deprivation and related fatigue endan-
ger personal safety, task performance and national
security as well. Chronic lack of sleep not only
leads to common sleep disorders such as insomnia,
obstructive sleep apnea and parasomnia, but also
contributes to other physiological and psychologi-
cal diagnoses, including post-traumatic disorders,
cardiovascular diseases and dementia. The prob-
ability of inattention, professional errors and mor-
tality among servicemen increases as a result of
these factors [Good C et al., 2020].

In 2008, a data analysis from the USA *“Sleep
in America” poll, conducted among a sample of
1,000 workers, revealed that 21% had a threefold
increased risk of drowsy driving accidents due to
night work (95% CI = 1.27-6.0), which further in-
creased fourfold (95% CI = 1.15-16.48) for those
experiencing shift work sleep disturbances. This
was associated with an exacerbation of cardiovas-
cular and other chronic diseases. Among US police
officers, the relative risk (OR) for all-cause mor-
tality was 1.20 (95% CI = 1.14-1.26), for cardio-
vascular disease was 1.10 (95% CI = 1.02-1.19)
and for atherosclerotic diseases slightly higher
than for non-shift workers, 1.20 (95% CI = 1.14-
1.26). Mortality level from all malignancies was
also slightly increased (OR = 1.32; 95% CI = 1.19-
1.46). A greater increase is observed among po-
lice officers who entered service under the age of

25 and had a long service record [Bukhtiyarov I,
Rubtsov M, 2016; Good C et al., 2020].

Shift work is associated with sleep disturbanc-
es, depressive mood and anxiety, cognitive impair-
ment, low quality of life and even suicidal thoughts,
leading to increased safety risks for professionals
such as healthcare workers, first responders and
manufacturing specialists, etc. In a large cohort
study of US police officers, at least 40.4% of 4,957
respondents reported a sleep disorder, with 33.6%
diagnosed with obstructive sleep apnea, 6.5% with
moderate to severe insomnia, and 5.4% with shift
work disorder. Furthermore, a 10% increase in the
number of night shifts was found to increase the
frequency of suicidal thoughts among police of-
ficers with post-traumatic stress disorder by 13%
(OR =1.13; 95% CI = 1.00-1.22) [Bukhtiyarov | et
al., 2016; Brown J et al., 2020].

The most common health consequences caused
by shift work stress are depression and accidents.
Servicemen involved in shift work are exposed to
stress and high psychological tension, which can
affect their work efficiency.

Thus, the impact of shift work on occupation-
al burnout, depression, anxiety and stress levels
among service personnel was examined using the
Depression, Anxiety and Stress Scale-21 to measure
depression, anxiety and stress. Apparently, the study
indicates a significant correlation between shift
work and occupational burnout. Particularly vulner-
able groups comprise individuals over 45 years old
and those with more than 20 years of work experi-
ence [Gerber M et al., 2010; Sartang Aetal., 2017].

At the same time, it should be noted that the
analysis of the shift work impact on occupational
health still requires additional studies.

Thus, a study involving 695 active Portuguese
adults aged 18-73 demonstrated statistically sig-
nificant differences (p<0.05) for all indicators be-
tween shift workers and those with regular rhythms,
i.e., emotional burnout syndrome (p=0.024), work
engagement (p<0.001), work self-development
(p<0.001), depression symptoms (p<0.001) and
anxiety symptoms (p<0.001). This testifies that
the participants showed lower scores in work en-
gagement and effectiveness, and higher scores in
exhaustion, depression and anxiety.

It can be concluded that non-standard working
hours (shift work) negatively impact workers’ oc-
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cupational health, increase anxiety and depression
levels, contribute to burnout and decrease percep-
tions of work engagement and self-efficacy [Pereira
H et al., 2021]. An analysis of 7 longitudinal studies
examining the correlation between shift work and
mental health revealed that shift work was linked
to a higher risk of negative mental health outcomes
(Effect Size = 1.28; 95% Confidence Interval (CI)
= 1.02, 1.62; 12 = 70.6%), particularly depressive
symptoms (Effect Size = 1.33; 95% CI = 1.02, 1.74;
12 = 31.5%). Regarding gender, female shift work-
ers appeared to be more vulnerable, showing more
pronounced depressive symptoms compared to
non-shift workers (OR = 1.73; 95% CI = 1.39, 2.14)
[Torquati L et al., 2019].

The impact of shift work on employees” work-
ing ability, general well-being, health and sleep
was analyzed. Workers often complain of irritabil-
ity, nervousness and anxiety as a result of stressful
working conditions and greater challenges in man-
aging family and social life.

It was revealed that shift and overtime work dis-
rupt normal circadian rhythms, metabolism and hor-
monal balance, resulting in reduced recovery peri-
ods between shifts and an increased risk of burnout.
These disruptions can lead to the development of
cardiovascular, gastrointestinal, excretory, nervous
system and oncological diseases. There are data
concerning the correlation between sleep disorders
and metabolic abnormalities, particularly obesity.

Shift workers showed a markedly higher inci-
dence of hypertension compared to standard shift
workers (34.4% vs. 27.4%, respectively, p<0.01).
Furthermore, significant differences were observed
in the prevalence of abdominal obesity (69.2% vs.
19.3%, respectively, p<0.001) and carbohydrate
metabolism disorders (19.0% vs. 10.6%, respec-
tively, p<0.001) between the shift and standard
work schedule groups [Costa G, 2010; Jerieva | et
al., 2012; Chernikova E, 2015].

High work productivity depends on workers’
mental and physical performance which can change
significantly under conditions of night shift work.
Studies on male night shift workers have shown
reduced activity, lack of adaptive mechanisms for
autonomic regulation and signs of autonomic dys-
function syndrome.

Heart rate variability analysis is commonly used
for early detection of autonomic nervous system

functional disorders, diagnosing an autonomic dys-
function syndrome in 20.4% of night shift workers.

Cognitive function assessments revealed that
34.9% of studied individuals showed short-term
memory stability and reduced long-term memory,
indicative of fatigue development. Among two-
thirds of workers with over 10 years of service,
autonomic regulation disorders become chronic
and are clinically manifested as autonomic dys-
function syndrome [lvashova Yu et al., 2018;
Ustinova O et al., 2019].

Under long-term stressful working conditions,
operators experience fatigue and increased tension
due to the influence of low-intensity factors and
the demands of their work, occurring during both
day and night shifts. This type of work regimen
disrupts their normal circadian rhythm, leading not
only to reduced work capacity and concentration,
but also to the development of metabolic disorders,
cardiovascular diseases and oncological conditions
[Kalyada T et al., 2018].

Mealtimes play an important role in regulat-
ing both physiological and social aspects of hu-
man life. According to the literature data, although
shift workers don’t significantly change the overall
amount of energy they consume, they do change the
timing, frequency and sometimes composition of
their food intake. Food is often taken cold and for a
short period of time. Digestive issues after sleep are
frequently reported among shift workers (ranging
from 20% to 75%, compared to 10% to 25% among
regular workers. These issues are linked to meal
timing disruptions, functional gastrointestinal (such
as stomach, bile and pancreas secretions, enzyme
activity and intestinal motility) disorders, fluctua-
tions in production of hunger and satiety hormones
and increasing rate of food intake.

Functional gastrointestinal disorders can pres-
ent in various ways: diarrhea, more commonly
constipation, digestive difficulties, meteorism, and
in severe cases, gastroduodenitis, peptic ulcer, ir-
ritable bowel syndrome, and etc. Recent studies
in Japan on gastric ulcers have revealed a twofold
increased relative risk among shift workers com-
pared to regular workers (2.38% vs. 1.03% for
peptic ulcer and 1.37% vs. 0.69% for duodenal
ulcer). Numerous studies have also highlighted a
higher prevalence of metabolic disorders such as
overweight and obesity, as well as elevated blood
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triglyceride and total cholesterol levels among
shift workers.

Some studies have reported impaired glucose
tolerance, increased nocturnal insulin resistance
and a higher, nearly doubled prevalence of type 2
diabetes among shift workers, a risk that seems to
rise along with seniority.

Shift work can also impact the detoxification
processes occurring in the liver.

There are data indicating a direct correlation
between shift work and coronary heart disease.
Thus, according to the literature data, shift workers
have, on average, a 40% higher risk of coronary
heart disease compared to regular workers. The
increased prevalence of cigarette smoking among
shift workers, as well as metabolic disorders re-
sulting from changes in diet and meal timing con-
tribute to this.

Recent studies have also highlighted the sig-
nificance of elevated levels of inflammatory me-
diators, along with other independent risk factors
such as homocysteine and fibrinogen, as well as an
increase in the frequency of arrhythmias and ven-
tricular extrasystoles among shift workers.

A study investigated an association between
risk factors for metabolic disorders, immune cell
counts and night shift work with its various char-
acteristics, including frequency, duration and se-
guence of shifts.

Night shift workers had higher body mass in-
dex and waist circumference, as well as increased
immune cell counts compared to non-shift work-
ers. This was more pronounced with an increas-
ing frequency of monthly night shifts (frequency
> 5: body mass index: 0.81 kg/m? (95% CI = 0.43-
1.10), waist circumference: 1.58 cm (95% CI =
0.34-1.71), leukocytes: 0.19x10° cells/L (95% CI
= 0.04-0.34x109), in case of frequent night shift
work with a smaller interval (> 3: body mass in-
dex: 0.92 kg/m?): 95% CI = 0.41-0.43), waist cir-
cumference: 1.85 cm (95% CI = 0.45-3.24), and
leukocytes: 0.32x109 cells/L (95% CI = 0.09-
0.55x109]).

According to some authors, occupational expo-
sure to high noise levels and night shift work is as-
sociated with the risk of coronary heart disease. In
particular, the risk of coronary heart disease in men
was HR 1.10 (95% CI 1.05 to 1.14), and in women,
HR 1.25 (95% CI 1.17 to 1.34) [Costa G, 2010;

Peplonska B et al., 2014, Shan Z et al., 2018, Ts-
vetkova E et al., 2019; Streng A et al., 2022; Eng A
et al., 2023; Jankowiak S et al., 2024].

Shift work has been shown to increase insulin
resistance, blood pressure and postprandial tri-
glyceride levels after food intake, thereby increas-
ing the risk of cardiovascular diseases by 1.6 times
in men and 3.0 times in women aged 45-55. “The
Night Shift Work, Genetic Risk and Hypertension”
cohort study found that night shift workers had
a higher risk of developing hypertension that in-
creased with the frequency of night shifts (p trend
<0.001) and genetic predisposition to hyperten-
sion [Mosendane T et al., 2008; Dzherieva | et al.,
2012; Chernikova E, 2015; Vishnevskaia N et al.,
2017; Wong R et al., 2023].

RESULTS

The study found that the prevalence of arterial
hypertension among shift workers increases due to
instability of the work schedule, additional work-
load, reduced rest time, work intensity and circadi-
an misalignment. The assessment of daily cortisol
dynamics revealed that 40% of workers have in-
creased cortisol levels in the evening. Pronounced
hemostasis disorders were observed, characterized
by an increased rate of thrombus formation, spon-
taneous thrombosis and elevated activity of coagu-
lation factor VIII [Kozhevnikova V et al., 2019].

In 2007, the International Agency for Research
on Cancer classified shift work as “probably carci-
nogenic to humans” (group 2A), based on “limited
evidence for the carcinogenicity of shift work among
humans”. While the focus is primarily on breast can-
cer, there are also publications on endometrial, pros-
tate, colon cancer and non-Hodgkin lymphoma.

The menstrual cycle is the most known month-
ly hormonal rhythm and can be disrupted among
women working shifts. Women working shifts
(nurses, flight attendants, industrial workers) often
experience menstrual irregularities, a higher fre-
quency of premenstrual syndrome and menstrual
cramps, and according to some studies, even an
increased risk of miscarriage and fetal malforma-
tions, including preterm birth and low birth weight.

Shift work also has a significant impact on fam-
ily and social life, resulting in psychological stress
and psychosomatic disorders. Shift workers often
face difficulties in balancing work and social com-
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mitments, as most family and social activities are
scheduled during the day. This can adversely affect
marital relationships, fulfillment of parental re-
sponsibilities, children’s education, as well as the
associated health issues, such as sleep problems,
chronic fatigue and psychosomatic complaints.

As can be seen, numerous pathological condi-
tions are directly associated with shift work or can
be potential contraindications for shift work. When
evaluating someone’s suitability for work, it’s cru-
cial to thoroughly assess any restrictions, tem-
porary limitations or complete prohibitions they
may have. This involves considering the severity
of these conditions and implementing appropriate
preventive measures [Costa G, 2010; Bukhtiyarov
| etal., 2016].

CONCLUSION

Further studies are necessary to understand the
impact of shift work on the health-related quality
of life among servicemen.

Therefore, depending on work organization,
specific situations, the type and severity of the dis-
order, as well as possible interactions with other
pathologies, the above-mentioned diseases can be
considered relative or absolute contraindications
to shift work. Further studies are necessary due to
other dangerous and unfavorable factors specific
to military service.

To reduce professional errors in evaluating the
suitability of servicemen and ensure the safety of
service, it’s crucial to consider additional condi-
tions that may negatively affect well-being, health
and work ability. These may include age over 50,
chronic respiratory diseases, type 2 diabetes, fe-
male hormonal dysfunctions, and others.

When evaluating suitability for shift work, it’s
important to consider the following:

» Shift schedules can be quite different, and their
impact on health can vary significantly,
» Health and well-being may be affected not only
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