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Introduction. Medical workers who work on a shift schedule belong to the group with one of the highest psycho-
emotional burdens. They are at high risk of developing professional burnout: professional responsibility related to patients'
lives, physical stress related to unnatural working conditions, highly intellectual stress related to new technologies in
medicine. Numbers of studies have been carried out on both the psychological and physiological state of this group of
medics, while in Kazakhstan the correlation of shift work mode and eating habits have not been studied.

Aim of this literature review is to search for and analyze studies on the relationship between eating disorders and work
patterns in medical workers.

Search strategy: A literature search was performed in the PubMed, Cochrain, The Lancet databases. 323 published
papers were found. The search strategy consisted of searching the databases using keywords: medical workers "eating

disorders", "endogenous circadian system", "anxiety", "shift work disorders", "burnout", "dietary, eating habits, behavior",
"Metabolic syndrome", "Sleep patterns of shiftworkers", "stress", "physicians". Duplicates and articles not related to the topic
of the literature review were excluded. Of the remaining 122 articles, the following were excluded: Clinical trials, Meta-
analysis, Randomized Controlled Trial (RCT), and Systematic review. Seventy-one articles were selected for the final review.

Inclusion criteria: studied published articles on the dietary habits of medical workers working on a shift schedule,
experiencing physical and psycho-emotional stress. Study type: Clinical trials, Meta-analysis, RCTs (Randomized controlled
trials), Systematic review, articles published in 1st and 2nd quartile journals. Exclusion criteria: articles published in journals
in the 3rd quartile and below.

Results and Conclusions. The analysis of the available studies has allowed to reveal, that the doctors working on the
shift schedule in the night shift have manifestations of shift work disorders (SWD), manifested by eating disorders, sleep
disorders and circadian rhythms, risk of insulin resistance and metabolic syndrome development, hypertension, vigilance and
fatigue disorders, burnout and chronic fatigue syndromes, suicides, changes in immune status and subsequent changes in
gut microbiota, bad habits such as smoking, drinking alcohol, seizing problems.Summarizing the findings of the analyzed
studies, the relationship between eating disorders and shift work regime in physicians is shown, consequently, the
development of effective recommendations on nutrition and work organization is essential.

Key words: Medical workers, eating habits, shift work disorders, stress, burnout, metabolic syndrome, circadian system,
sleep disorders, suicides, bad habits.
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Bsepenue. MegynumHckme paboTHUKM, paboTarlye No CMEHHOMY rpadimky, OTHOCSATCS K rpynne C OGHOM U3 camblX
BbICOKMX MCUXO3MOLIMOHANBHBLIX HArpy3oK, W HaxogsTCs B YCNOBMSX BbICOKOTO pUCKA PasBuTUS MPOCECCUOHANBHOrO
BbIFOPaHWS: NPOMECCMOHANbHAS OTBETCTBEHHOCTb, CBA3AHHAS C XU3HbLIO NMALMEHTOB, (IU3NYECKOE HANPSKEHWE, CBA3AHHOE
C HEeCTEeCTBEHHbIMW YCNIOBUSMM TPYAA, BbICOKOMHTENNEKTYaNbHOE HaMpsKeHWe, CBA3AaHHOE C HOBbIMM TEXHOMOTMSMW B
MeguumHe. [poBeaeHbl MHOXECTBO UCCIe[0BaHMIA Kak NCUXOMNOTMYECKOro, Tak 1 (PU3NONOrMYECKOro COCTOSHIS MEVKOB, B
TO Bpems kak B KasaxcTaHe 1MccnenoBaHusi MO B3aMMOCBSA3W CMEHHOTO pexuma paboTbl U MULLEBBIMU MPUBLIYKAMU He
NPOBOAUIUC.

LUenb: Mouck 1 aHanu3 uccregoBaHW MO BOMPOCY CBA3WM HApyLUEHW MULLEBOrO MOBEAEHWs U pexuma paboTbl y
MEAMULIMHCKMX pabOoTHUKOB.

Crparterusi moucka. lNouck nutepatypbl Obin OCYLWECTBNEH C MUcnonb3oBaHueM 6a3 gaHHbix PubMed, Cochrain, The
Lancet. Ctpaters noncka 3akntoyanacb B noucke B 6asax JaHHbIX, MO KMHOYEBLIM CrIOBaM, Takum Kak: «eating disordersy,
«endogenous circadian system», «anxiety», «shift work disordersy, «burnout», «dietary, eating habits, behavior», «Metabolic
syndrome», «sleep patterns of shiftworkers», «stress», «physicians». Bbino HailneHo 323 ctaTbu. Bbinu McKNtoueHb!
AybnukaTbl 1 CTaTbM, He OTHOCALLMECS K TeMe nuTepaTtypHoro ob3opa. /13 octaslumxcs 122 ctateil Obinu UCKMIOYEHbI
cTaTb, He COOTBETCTBYtOLME TUMy: KnuHuyeckue uccneposanns, MetaaHanus, PaHOOMM3MPOBAHOE KOHTPONMpyemoe
ncnbitanue (PKK), Cuctematnyeckuin 063op. Ans duHansHoro o63opa otobpaHo 71 cratbs.

Kpumepuu exmoyeHus: ncecnegosanuc onybnnkoBaHHbIE CTaTbi O MALLEBLIX NPUBbIYKAX MEAULMHCKMX paboTHUKOB,
paboTalwWwmx Mo CMEHHOMY rpadmky, WCMbITHIBAOWMX (U3NYECKME U MCUXOSMUOLMOHAMNbHBIE  Harpyskd.  Tun
nccregoeanus: KnuHnueckne uccnegosaHus, MeTaananws, PangomusvpoBaHoe KOHTponupyemoe wcnbitaHve (PKW),
Cuctematuueckuit 0630p, cTatby, onybnnKoBaHHbIE B XypHanax, Bxogawmx B 1 u 2 ksapTunn. Kpumepuu UCKIOYEHUS:
CcTaTbM, ONyOnMKoBaHHbIE B XYpHambI, BXOAsLME 3 KBAPTUMb U HUXE.

Pe3ynbTaTbl ¥ BbIBOAbI. AHaNM3 UMEKLWMAXCS CCNEAOBaHNUA MO3BOMMI BbISIBUTb, YTO MELMLMHCKAE PabOTHUKY,
paboTaroLye no CMeHHOMY rpaduKy B HOYHYIO CMEHY UMEIOT MPOSIBNEHNS (paccTpoiicTBa nocMeHHomn pabotsl (SWD - shift
work disorders), NpoSBASIOLLMXCS HAPYLLEHWEM MULLEBOMO NOBEAEHNS, PACCTPOMCTBOM CHA W LMPKaZHbIX PUTMOB, PUCKOM
pa3BUTUS UHCYNIMHOPE3NCTEHTHOCTU M METabOoNNYECKOro CMHAPOMA, MOBbILIEHWMEM apTepUanbHOrO AaBMNEHNS, HapyLUEHNEM
OOMTENbHOCTM M NEpeyTOMIEHUs), CUHAPOMAMM BbIFOPAHUS UM XPOHUYECKOW YCTanocTh, Cyuuugamu, W3MEHeHVeMm
WMMYHHOTO CTaTyca M MOCMEAYHLWMX U3MEHEHUIA MUKPOBMOTbI KULIEYHMKA, BPEAHBIMIA NPUBLIYKMM, TKAUMKM KaK KypeHue,
npuvem ankorons, 3aegaHue npobrnem.

Pesiomupys BbIBOAbI aHanW3MpyeMblx UCCrefoBaHWi, NoKa3aHa CBA3b MEXAY HapyLeHUSMU MULLEBOro MOBEAEHNS
PEXMMOM CMEHHOI paboTbl Y MEAULMHCKIUX pabOTHUKOB, BCMEACTBME Yero kpaiiHe Heobxoauma paspaboTka AeCTBEHHBIX
pEKOMEHAALMA MO MUTaHMI0 W OpraHu3aLuv Tpyaa.

Knrouesble cnoea: MeduyuHckue pabomHuKu, nuwieskble npuebidKu, paccmpolicmea cMeHHolU pabombi, cmpecc,
8bleopaHue, memabonuyeckuli CUHOPOM, yupkadHas cucmema, paccmpolicmea cHa, Cyuyudbl, 8peOHbIe NPUBhIHKU.
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Kipicne. AybicbiMabiK KecTe OoMblHIWA MeguMuMHA CanacbiHarbl KYMbIC iCTEWTIH KbI3METKepnepi €eH, XoFapbl
MCUXO3MOLIMOHaNAbI XyKTemeci 6ap TOMKa XaTadbl X8He nauueHTTepaiH emipiHe GaiinaHbiCTbl kaciou xayankepLuinik,
TabuFn emec eHbek xaFaainapbiMeH GalnaHbiCTbl (U3NKanbIK CTPEcC, MeAUUMHadarbl XaHa TeXHONorusnapMeH
OannaHbICTbl XOFapbl WHTEMNEKTYanablK cTpecc DonFaHAblKTaH onapablH, apacbiHha kociou wapwaymsiH famy Kayni
XOFapbl. byn TonTaFbl Kbl3METKEpnepaiH, NCUXONMOMMAMNbIK XoHe (UMONOrMSMbIK KarFdalbiHa KenTereH 3eptreynep
XyprisinreH. KasakctaHga aybICbIMAbIK XKYMbIC MEH TamakTaHy TopTibiHiH, 6annaHbICbl Typanbl 3epTTeynep XKyprisinmereH.

Makcatbl: Ocbl oaebu wonyabiH, MakcaTbl MeauuMHa Kbl3METKEPNEPdiH, TaMakTaHy MEH XXYMbIC PEXUMIHIH
Oy3binybiHbIH 6anaHbICkl Typanbl 3epTTeynepai i3gey xaHe Tanaay.

Isgey ctpatermscbl: Manivettep PubMed, Cochrain, Lancet nereH 6asanapgaH anbiHgbl. 323 makana Tabbingbl.
[3mey "TamakTaHyablH, Oy3binybl”, "sHOOrEHAIK UMpKagusNbIK xyiie", "Masacbi3ablK', "aybICbIMABIK XYMbICTbIH, Oy3biybl",
"xaHy", "OueTa, TamakTaHy ofeTi, MiHe3-KynbIK', "MeTabonmkanblK CUHAPOM", "aybICbIMABIK XYMbICLIbINAPAbIH, YAKbICH!",
"cTpecc" wmeOuMuMHA KbI3METKeprepi KinT cesgepiH isgeydeH Typadbl. ©pebu wony TakbipblbbiHA KaTbIChl KOK
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TeNHycKanap MeH Makananap anblHbin Tactangel. KanraH 122 makanaHblH, ilWiHEH TUNKe CalKeC KenMenTiH Makananap
anbiHbIN TacTangbl: KNMHWKANbIK CblHAKTap, MeTa-aHanus, paHaoMu3auusnaHrFaH 6akbinaHaTbiH cbiHak. CoHFbl Makanara
71 makana TaHaanabl.

Kocy kpumepulinepi: aybiCbIMIbIK KecTe OOMbIHLA XYMbIC iCTENTIH, (DU3MKaNbIK XOHE NCUXO3MOLMOHANAbIK
Xyktemenepgi 6actaH KewipeTiH MeauUMHa Kbl3MeTKepnepiHiH TaFamablK 94eTTepi Typarnbl XapusnaHFaH Makananap
3epTTengi. 3epTTey Typi: KNUHWKaNbIK 3epTTeynep, Meta-aHanu3, PaHpomusauusnanfaH 6akeinaHatbiH ceiHaK (PBC),
Xyneni wony, 1 xaHe 2 KBapTWUNb XypHanaapblHAa XapusnaxwFaH makananap. Llemmemy kpumepudnepi: 3 kBapTunb
XOHe 0flaH TOMEH XKypHanaapa xapusnaqraH makananap.

Hotnxenep: Opebuettepre Lony KepceTKeHAeW, MeAuUMHA CanacblHAarbl XyMbIC ICTENTIH KbI3METKEpREpiHiH,
TamakTaHygblH Oy3binybl, YKbIHBIH, By3binybl, MHCYNUHTE TO3IMAINIK NeH MeTabonukanbiK CUHAPOMHbIH, JaMy Kaymi, KaH
KbICBIMbIHbIH, )XOFapbifaybl, YAKbIHbIH, XOFanybl MEH LMPKagUsbIK bIFbICYAbIH, CangapblHaH CEprekTik neH eHIMAINIKTIH
Oy3binybl, WamagaH ThiC XYMbIC, KyWin Kany CUMHOPOMbI XOHe CO3binManbl Luapliay CUMHAPOMbI, CYMUML, VAKbIHbIH
Oy3binybl cangapbliHaH ek MUKpOBWOTACbIHbIH, ©3repyi XoHe LMPKapgusAnblK bIpFakTap, TEMeKi Lery, ankorosb,
npobnemanappl 6acy, UMMyHABIK XaFfanablH ©3repyi CUSKTbI XaMaH SAeTTep. aybiChbiM XYMbICbIHbIH, OY3bInybl, TYH
ayblCbIMAAFbl XXYMbICTbIH, CO3bIIManbl SCEPi.

KopbITbIHABI: AybICbIM XYMbICbIHbIH, MEAULMHA CanacklHaasbl KyMbIC iCTENTIH KbI3METKeprnepaiH, pusnkanblK XaHe
NCUXWKanbIK AEHCAYIbIFbIHA YIIKEH SCEpiH eCKepe OTbIPbIM, TaMaKTaHy XoHe eHOeKTi yibIMaacTbipy 60MbIHLA YCbIHbICTAP
Kacay yLiH onapablH AeHCaybIFbIHAAFLI ©3repiCTepAi 3ePTTENTIH Y3aK XOHE TEPEH 3epTTeynep Kaxer.

Tytindi ce3dep:, meduyuHa KbisMemkepnepi, mamakmaHy ademmepi, aybiCbiMObIK XyMbicmbIH 6Y3biTybl, CMpecc,
Kytizeny, memabosnukanbiK CUHOPOM, UupKaOusinibIK XyUe, YUKbIHbIH Oy3bulybl, ©3iHe-63i Ko xymcay, xamaH ademmep.
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Introduction. Controlled Trial (RCT), and Systematic review. Seventy-one
Medical workers who work on a shift schedule belong to  articles were selected for the final review
the group with one of the highest psycho-emotional Inclusion criteria: published papers on the eating habits

burdens. They are at high risk of developing professional ~ of shift-worker health professionals who experience
burnout: professional responsibility related to patients' lives, physical and psycho-emotional stress were examined.
physical stress related to unnatural working conditions, Materials from an early period, more than 10 years old,
highly intellectual stress related to new technologies in  were included in the review because they contain
medicine. Numbers of studies have been carried out on  conceptually important information about the understanding
both the psychological and physiological state of this group ~ and diagnosis of shift work disorders, on which this
of medics, while in Kazakhstan the correlation of shift work literature review is based.
mode and eating habits have not been studied. Clinical ~ studies, meta-analyses, and RCTs
Aim of this literature review is to search for and analyze ~ (Randomized Controlled Trials) were preferred. This
studies on the relationship between eating disorders and  systematic literature search was conducted according to

work patterns in medical workers. PRISMA guidelines, as schematically shown in Figure 1.
Search strategy
A literature search was performed in the PubMed, Results of the literature review

Cochrane, The Lancet databases. 323 published papers General data. Eating Behavior.

were found. The search strategy consisted of searching the Among many factors, eating habits depend on the

databases using keywords: medical workers "eating  profession as well. In this review, we examined the
disorders", "endogenous circadian system", "anxiety", "shift  relationship between the work schedule and eating habits of
work disorders”, "burnout', ‘"dietary, eating habits, health care workers.

behavior", "Metabolic syndrome", "Sleep patterns of There is a worldwide concept of "shift work" - a type of
shiftworkers", "stress", "physicians". Duplicates and articles ~ work schedule in which the hours of work during the day on
not related to the topic of the literature review were  different work days may vary. Shift work is an employment
excluded. Of the remaining 122 articles, the following were  practice designed to provide services for 24 hours each day

excluded: Clinical ftrials, Meta-analysis, Randomized  of the week (often abbreviated as 24/7).
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In practice, the day is usually divided into shifts,
establishing periods of time during which different groups of
workers perform their duties.

The term "shift work" includes both long night shifts and
work schedules in which employees rotate or alternate

shifts Shift work is used by health care workers for
uninterrupted health care, especially in hospitals and
emergency medical services. Workers who have shift work
schedules and work at night may be predisposed to
manifestations of Shift work disorders-SWD [59], [48].

Records excluded
[n=122)

Records excluded
m=73)

Full-text articles excluded
[m=51)

F
g
E Records identified by searching in electronic databases
i [m=323)
=)
=
a
=
X e
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e >
P
%_ ¥
E_E Full-text articles assessed for inclusion in the analysis
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w
| S
_________________________ -
‘?: L4
a Full-text articles selected for the qualitative analysis
(n=71})

Figure 1: Literature search flow diagram (based on PRISMA
(Preferred Reporting Items for Sysrematic Reviews and Meta-Analyses)

Health status of medical students depending on
nutrition

The process of learning and becoming a specialist
affects eating habits, starting at medical schools. Increased
loads, a long period of training, the need to obtain a large
amount of information - all this is inherent in medical
students. Stress in medical students has long been
recognized [45]. For medical students, stress is a serious
problem, especially during the first year of medical school,
due to lack of study strategies, sleepless nights before
exams, and unhealthy food during exams [1], [58], [16].
Medical students may be stressed due to the overload of
work related to lectures, seminars, and the amount of
homework. As a result, their appetite can be affected by
skipping meals and eating on the run, frequent consumption
of fast food [4]. The quality of students' nutrition also
depends on the level of the country development: in more
developed countries, students eat better than in countries
with a low level of economic development. Evidence
suggests that students in low-income countries prefer fast
food - food that is predominantly fried, fatty, but low in

micronutrients and  vitamins [40]. Students' daily
consumption of fatty foods (73.4%) and fast food (13.1%)
leads to overweight and obesity in medical students [24],
[6], [21]. A high percentage of medical students are
overweight and obese. For example, a study among Indian
medical students found a significant relationship between
body mass index (BMI) and fast food consumption, less
physical activity: 138 students out of 147 (more than 90%)
ate fast food, 47 students (34.05%) were overweight and
obese [53], [41]. Lack of physical activity was found in 349
(64.3%) students [51]. Disrupted dietary habits such as
skipping breakfast and eating irregularly are associated with
the prevalence of fatigue in medical students [57]. A study
showed that eating habits have a stronger effect on BMI
than physical activity [70]. In addition, poor, monotonous
eating habits may contribute to the development of anemia.
Various sociodemographic characteristics such as age,
gender, social class, eating habits, and infections are
etiologic factors for nutritional anemia [25]. Although
alimentary anemia can affect any age group, female
medical students constitute a vulnerable population
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because of their busy schedules, inconsistent meal times,
and long working hours, when they mostly stay in the
dormitory [63].

According to J. Crowley, L. Ball, G.J. Hiddink, lack of
information in nutrition education affects students'
knowledge, skills, and confidence to implement nutritional
care in patient care. Despite the central role of nutrition in a
healthy lifestyle, medical students are not supported to
provide high quality and effective nutritional care [11].
Medical students, although aware of the importance of a
balanced diet, generally do not follow it [3].

Thus, the above factors associated with eating
disorders affect the health of future physicians.

Relation of shift work and eating habits in
healthcare workers

It is known that there are differences in eating habits
among employees who work only during the daytime and
those who have night shifts [55]. According to published
papers, there is a direct association between sleep
deprivation and the functioning of the hypothalamic-
pituitary-adrenal (HPA) axis, especially in the context of
stress [62]. The HPA axis has been previously identified as
one potential mechanism that could explain the link
between sleep deprivation and negative health outcomes.
There are significant group differences in cortisol reactivity
to stress. Disturbed sleep homeostasis is usually
accompanied by increased activity of the HPA axis,
resulting in increased levels of stress hormones [42], [37],
[562]. Participants with sleep deprivation had elevated
baseline cortisol levels, and there was a blunted cortisol
response to the Trier Social Stress Test (TSST) [62].

Physicians reported that inadequate nutrition in the
workplace has a significant negative impact on their personal
well-being and professional performance. Nutrition is a basic
necessity for wellness, but some physicians have difficulty
accessing proper nutrition during the workday.

For example, J. Winston, C. Johnson, and S. Wilson
found that less than half of responding physicians reported
taking regular lunch breaks and that limited dining room
hours, lack of choice, and lack of breaks were the most
commonly perceived barriers to healthy eating while at work
[66]. Physicians stated that they were too busy even to think
about food, that there was no time during the workday to stop
and eat, that their workload did not allow them time to eat.
Also, was mentioned, that their work schedules (e.g.,
business meetings or meeting with patients' family members
during lunch breaks, working in the operating room) made it
difficult to access food on a regular basis.

The second important point was about the limited or
inconvenient access to food during the physicians' workday.
They described how the physical spaces in the hospital
make it difficult for them to access food, including having to
travel long distances from the department where they work
to the food outlets or canteens, waiting for elevators, and
standing in long lines. In addition, they noted that limited
access to meal shops or canteens after working hours is
currently impractical, given that hospital staff work 24 hours.
Participants also described insufficient storage space for
the food they bring from home. Many participants cited food
choice as a major barrier, describing low quality foods,
limited healthy food choices, and limited variety, while very
few cited the cost of healthy foods as a barrier. In addition

to these practical access issues, physicians also identified
issues that reflect the culture of medicine and how
physicians' professionalism keeps them from taking care of
their nutritional needs in the workplace. For example, many
physicians reported that work and their patients came first,
that they felt obligated to "just get the job done," and that
time spent eating puts off caring for sick patients. Several
participants also described profession-related barriers,
including low prioritization of health care meals in the
workplace for physicians in general and feeling
uncomfortable or unprofessional about carrying food in the
workplace or eating in patient care settings [32]. Frequent
tea and coffee consumption has been reported among
health care workers [30]. Shift work results in altered eating
patterns, with workers often eating within 24 hours [22].
Shift workers eat a variety of foods, with sandwiches, fruit,
cakes, potato chips, and cookies, which are high in
carbohydrates and fats, being more frequently mentioned in
their diet [23]. Shift work, including night shifts, is usually
associated with a chronic mismatch between the
endogenous circadian rhythm system and behavioral
cycles, leading to metabolic disorders, including metabolic
syndrome [12]. In addition, increased consumption of
caloric foods as an energy source may contribute to an
increased risk of overweight and obesity among health care
workers who work night shifts [13].

Stress factors in medical workers

Medical workers suffer from high levels of stress,
burnout and other mental illnesses compared to other
professions [54]. For example, doctors of intensive care
units, experience high psychoemotional and physical loads
due to the specifics of work, are under constant stress [20].
Because of stress factors, these workers have changes in
eating behavior, they have higher BMI and higher leukocyte
counts, and an increased risk of developing metabolic
syndrome [65], [69]. As a rule, ICU workers have SWD,
which is associated with decreased productivity, impaired
safety and quality of life, and adverse health consequences
[59], [17].

Considering the effects of shift work on body
systems:

1)  Cardiovascular risk: Because of the need to
provide medical care to patients around the clock (24
hours). Shift work is common among health care workers,
and as shift workers they are prone to developing many
chronic diseases. Several risk factors for cardiovascular
diseases that should be prioritized in assessing shift work
risk in the healthcare system have been recognized,
including the high number of night shifts worked per year,
the frequent lack of opportunity for a nap, the need to
respond quickly, and an unhealthy workplace [60]. The risk
of any cardiovascular disease is higher among shift workers
than among day workers, and the association between shift
work and cardiovascular disease risk is evident only after
the first five years of exposure. In addition, smoking and
obesity also influence the risk of cardiovascular disease
[39].

2)  Studies done by M. Oishia, Y. Suwazonoa, K.
Sakataa, Y. Okubob, H. Haradaa, E. Kobayashia, M.
Uetania and K. Nogawaa, conducted from 1991 to 2001
showed that alternating shift work is a significant
independent risk factor for increased blood pressure [44].
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This is confirmed by the work of Yun-Sik Choa, Seungho
Leeb, and Jin-Ha Yoonc, which described the dependence
of the risk of hypertension in shift workers in hospitals on a
decrease in the interval between shifts [10]. Moreover, the
effect of shift work on blood pressure was more pronounced
than other known factors such as age and body mass index
[56].

3)  Due to frequent night shifts, medical workers may
have worse eating habits and metabolic profiles compared
to day workers with similar overall health status [39]. Shift
work may be a risk factor for insulin resistance and
metabolic syndrome [31]. Shift workers are at increased risk
for both sleep disorders and metabolic syndrome [67]. Night
shifts and shift work in general have been associated with
an increased risk of type 2 diabetes [28].

4)  Frequent shifts due to staff deficiency and
turnover. The problem of turnover and deficiency of ICU
staff is recognized by the global community [14]. Workers
report increased workload due to the large number of
patients in the ICU, increased number of night shifts,
possibility of infection from patients, unfavorable work
environment, increased risk of sleep deprivation, stress
factors in the family, and mood changes due to night shift
work [7], [35] as causes of turnover. Long shifts should be
avoided in order to protect the health of physicians and the
safety of patients, with shifts not exceeding 16 hours (and
only in exceptional cases) [48].

5)  Chronic night shift exposure, as well as recent
night shift work, can affect workers' immune status [34],[51].
There is a proven association between sleep disturbances,
depression, and anxiety, and adverse safety consequences
[46], [18]. Cortisol and inflammatory proteins are released
into the blood in response to stressors, and chronic
elevation of cortisol and inflammatory proteins may
contribute to ongoing disease processes and may be
biomarkers of disease [64]. Shift workers with nighttime
problems are more likely to have fatigue on days-off [71].

6) Disturbances in sleep and circadian rhythms alter
the gut microbiota, contributing to the inflammatory state
and metabolic diseases associated with shift work [49], [9].

7)  The circadian system plays an important role in
the decreased glucose tolerance observed in the evening
compared to the morning. In addition, circadian rhythm
shifts reduce glucose tolerance, providing a mechanism that
helps explain the increased risk of diabetes in shift workers
[19]. Circadian disturbances in shift workers are considered
important factors in the biological dysfunction that these
individuals often experience [67]. Shift work is associated
with impaired alertness and performance due to sleep loss
and circadian bias [50], [38].

8) Bad habits (smoking, alcohol, binge-eating
problems). Shift workers demonstrate changes in eating
patterns, skipping more meals and consuming more food at
irregular times. They also show higher consumption of
unhealthy foods, such as saturated fats and soft drinks [68].
Studies have shown that nonsmokers lead healthier
lifestyles than those who smoke [27]. Alcohol habits of more
than 7.5 thousand Japanese physicians were studied and
their causal factors were elucidated [43]. Correlations of
alcohol habits with age, medical department, smoking and
exercise, work environment, sleep problems, and mental
health were analyzed. Trends in alcohol use or abuse

decreased with age. Sleep problems have been associated
with the habit of drinking a lot [61]. A study of stress and
burnout examined alcohol consumption among Finnish
physicians. Average weekly alcohol consumption over the
past year and various aspects of alcohol behavior were
assessed, and the presence or absence of symptoms and
illnesses common in heavy drinkers and addicts were
determined. Increased alcohol consumption was associated
with older age, career disappointment, heavy smoking,
benzodiazepine use, symptoms of stress and burnout,
suicidal ideation, general dissatisfaction, and alcohol-
related illnesses. Alcohol use habits were heavier among
physicians working in community health centers, those on
extended sick leave; younger physicians frustrated with
their careers or the atmosphere at work, and older
physicians fully immersed their work. Alcohol consumption
among physicians seems to be higher than in the general
Finnish population, and excessive alcohol consumption
seems to be associated with stress and burnout [26]. In
addition, studies have shown that night shift workers
consumed more meals per day with greater meal timing
mismatch than day shift workers [15].

9)  Night and long shifts can negatively affect fatigue,
family and social life. Drowsy driving and accidents: traffic
accidents often occur because of drowsy driving [36].
Trainee physicians working traditional 24-hour shifts are at
significantly increased risk for occupational sharp-edged
injuries or car accidents on their way home from work and
committing serious or even fatal medical errors. The weight
of evidence strongly suggests that long shifts significantly
increase fatigue and impair performance and safety. To
reduce the unacceptably high rate of preventable medical
errors and fatigue-related injuries among health care
workers, the United States has recommended that safe
work hour limits be established and enforced [33].

10) A burnout syndrome and a chronic fatigue
syndrome, suicides occur as a result of a long-term
exposure to stress [5]. Also among the causes of a burnout
syndrome are those connected with the professional
environment: high workload, ambiguity and conflict of roles,
lack of autonomy, multiple responsibilities, overwork, long
working hours, unsatisfactory relations with colleagues,
events of negative influence (for example, death of a
patient) and misunderstanding [8]. People suffering from a
burnout syndrome can show early signs of stress agitation
(irritability, forgetfulness, sleep disturbances), can ftry to
compensate stress (social isolation, increased cynicism,
persistent fatigue) and suffer from exhaustion (show
symptoms of depression or anxiety, chronic symptoms).
Suicide, substance abuse, and increased rates of early
retirement are common among anesthesiologists [47].

11) In addition, the effect of night shifts on mental
performance has been noted: cognitive abilities deteriorate
after the night shift in the ICU, regardless of the amount of
professional experience or the length of sleep during the
shift. In this regard, the implications for patient safety and
physician health should be further evaluated [2].

Conclusion

Thereby, the review of the literature data has shown
that unbalanced nutrition has a negative influence on the
health status, physical and nervous-psychological state of
medical workers. Specialists, working at a shift schedule,

145



Reviews

Science & Healthcare, 2022 (Vol. 24) 2

have the highest psycho-emotional load and are in the
group of high risk of burnout syndrome development. The
following factors lead to a burnout syndrome: constant
stress, lack of sleep due to a large number of night shifts,
necessity of being constantly ready for an emergency and
immediate cardiopulmonary resuscitation, compassion for
dying patients. Stress and night shifts can lead to adverse
effects in the form of burnout, changes in eating behavior,
development of metabolic syndrome, and sleep
disturbances. This, in turn, can lead to decreased personal
well-being, increased errors, and, ultimately, worse patient
care. Health education programs on healthy eating and risk
factor reducton need to be implemented. The
administration should establish the provision of adequate
nutrition, pay attention to the prevention of emotional
burnout, rest regimen, and strictly monitor the timeliness of
medical examinations. It is necessary to implement
scientifically developed work schedules and infrastructural
changes based on actual data of working time limitations.
[29]. In addition, it is necessary to consider at the legislative
level the issue of lowering the retirement age for workers of
this specialty.
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