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Abstract

Aim of the study. The study objective was to determine the impact of night work on health and
work ability of health workers. Material and methods. This was a cross-sectional study conducted
with an anonymous survey questionnaire distributed among 120 health workers employed in PHI
CGH ,8th September* - Skopje, in the period January-May 2024. The study comprised male and
female subjects aged 21 to 62 years, 86.7% of them worked full-time, 60% worked in shifts, 40%
worked only in the first shift, while 50% of them also had night shifts. Results. The mean age of
examined subjects was 40.9+10.6 years, and the average length of service in the current workplace
was 11.8+8.9 years (range 1-42 years). 44.2% of them were active smokers with an average smoking
experience of 6.2+9.1 years, while only 2.5% of them drank alcohol daily in an amount greater than
one large glass (200 ml) of beer/wine or one small glass (50 ml) of brandy or other strong drink. A
significant difference between subjects who worked and those who did not work night shifts was
determined for the consumption of alcohol in a larger amount (P=0.030), followed by dissatisfaction
with the workplace (P=0.031), as well as in dissatisfaction with life (P=0.042). The majority of subjects
believed that psychophysical abilities during and after night work were worse than during day work,
66.6% of them answered that they had difficulties in sleeping after night shifts. The frequency of
cardiovascular diseases was significantly higher among subjects who worked night shifts compared
to those who did not work (P=0.043), together with the frequency of health conditions that require
regular medication at a strictly defined time (P=0.037). The average values of current work ability in
subjects who worked night shifts and those who did not work night shifts were similar. Conclusion.
The results of the study evidently showed a significant impact of night work on health and well-
being as well as on work ability of health workers.
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W3Bamok

llen Ha cryaujata. Llenta Ha cryamjata Oeme ja ce YTBPAM BIIMjAHMETO Ha HOKHaTa paboTa Bp3
3/IpaBjeTo 1 paboTHATa CIOCOOHOCT Ha 3IpaBCTBeHNTe paboTHMLM. Marepujan u Metozu. OBa Gelie
CTY/IMja Ha TIpecek CIpoBejieHa co aHOHMMeH aHKeTeH TIpalllaiHUK JucTprbynpan Kaj 120 3ppaBcTBe-
Hi pabotHuiy Bpaboreru Bo J3Y TOB ,8-mu Cenremspu” - CKorije, Bo nepuofoT jaHyapy-maj 2024
roguHa. Ctyaujara ondari MauKkm 1 KeHCKY HCTIMTAHMIM Ha Bospact off 21 o 62 rominu, 86,7% oj
HUB paboTea co 1oIHO paboTHO Bpeme, 60% paborea Bo cmern, 40% paboTea caMo BO TpBa CMeHa,
nopexa 50% oji HUB paboTea U HOKHM cMmeHn. Pesynraru. [lpoceuHata Bo3pacT Ha MCTIUTAHULIATE
6emre 40,9 + 10,6 rofMHM, a IPOCEUHHOT CTAXK HA aKTyeNIHOTO paboTHO Mecto Geme 11,8 + 8,9 rofuHu
(omcer 1-42 ropmn). 44,2% oJi HUB Gea aKTUBHM TTyLIAYM CO TTPOCEUEH NyIIAauKy cTax off 6,2 + 9,1 roam-
HU, JI0fleKa camo 2,5% Of HUB KOHCYMUpPaa aJIkoXoJl [IHeBHO BO KOJIMUKHA T10rojieMa off eJiHa rojiema
vama (200 M1) MMBO/BUHO VM efjHa Mana vama (50 M) pakuja WM YT JKecToK MijaioK. SHauajHa
pas/MKa roMery MCIMTaHMIITe KoM paboTea 1 OHKMe KoM He paboTea HOKHHM cMeHH Oellie YTBpieHa
CaMo 3a KOHCYMUpame anKkoxor Bo norojieMa Komiunaa (P = 0,030), ciefieHo co He3a0BoICTBOTO 071
paborHoTo Mecto (P = 0,031), Kako 1 Bo He3a0Bo/CTBOTO 0ff X1BOTOT (P = 0,042). TToronemuor aen
OJT MCTIUTAHWIATE CMeTaa JieKa MCMXOo(pU3MUKKTe CIoCOOHOCTH 3a BpeMe 11 110 HOKHaTa paboTa ce
TIOJIOIIIH OTKOJIKY 3a BpeMe Ha JIHeBHaTa paboTa, a 66,6% 01 HUB 0JIrOBOPHja [IeKa MMaaT TeIIKOTHH CO
CTIMERHETO M0 HOKHUTE CMeHH. 3auecTeHOCTa Ha Kap/MoBACKYIapHN 3a007yBarba Oellle 3HAUNTETHO
T0roJIeMa Kaj MCIUTaHULATe Koy paboTesie 1 HOKHY CMeHH BO CIIope/ioa co OHme Kou He paborerie
(P=0,043), 3aeqiH0 co (pekBeHImjaTa Ha 37paBCTBEHN COCTOjOM KoM bapaaT pejloBHa Teparmja co jie-
KOBH BO cTporo fedunnpano Bpeme (P=0,037). TIpoceunnte BpeHOCTH Ha MOMEHTajIHATa PaboTHA
CMIOCOOHOCT Kaj MCTIMTAHMIIMTe KOM paboTesie HOKHU CMeH) 1 OHMe KO He paboTejie HOKHU CMeHH
Oea cimuHM. 3aKydoK. PesyrraTite off CTyIujaTa eBUAEHTHO NOKaKaa 3HAUMTeIHO BIIMjaHne Ha HOK-
HaTa paboTa BP3 37IpaBjeTo 1 671arococTojdaTa, Kako 1 Bp3 paboTHaTa CIoCOOHOCT Ha 37IpaBCTBEHHTe
paboTHULM. 37paBcTBeHKTe PAOOTHULM TPeba fa OMIaT CBECHHM 3a PU3KLIMTE [OBP3aHM CO HOKHATA
paboTa 3a Jia pe3eMaT MepKH 3a CIpeuyBakbe Ha MpobieMuTe Co 37[paBjeTo.



Introduction

According to the International La-
bour Organization (ILO), shift work
is “a method of organising working
time in which workers alternate
with each other in the workplace so
that the undertaking can work lon-
ger than the hours of work of indi-
vidual workers” at different times of
the day and night™.

The term night work covers all work
performed during a period of not less
than seven consecutive hours, in-
cluding the interval from midnight to
5 a.m., to be determined by the com-
petent authority after consultation
with the most representative organ-
isations of employers and workers
or by collective agreements. Night
worker means an employee whose
work requires the performance of a
significant number of hours of night
work exceeding a certain limit. The
limit shall be determined by the com-
petent authority after consultation
with the most representative organ-
isations of employers and workers or
by collective agreements?. Accord-
ing to Article 127 of the Law on La-
bor Relations (Official Gazette of the
R. Macedonia No. 62/05), night work
is considered to be work during the
night (the period between 10 p.m.
and 6 a.m. the following day), and an
employer who regularly uses work-
ers for night work is obliged to notify
the State Labor Inspectorate?.

One fifth of the global workforce is
engaged in shift work, with 20% of
European and American workers
engaged in night shifts. Healthcare
workers make up the majority of
shift workers to enable the provision
of 24/7 healthcare services. Shift
work in the healthcare system is
considered essential and necessary

2

to ensure continuity of care in hos-
pitals and residential facilities. Rota-
tion and scheduling are key features
of shift work and healthcare workers
are largely bound to schedules that
provide 24-hour care and include
night shifts in their work arrange-
ments. Night shift work is one of the
most common causes of circadian
rhythm disruption, causing signifi-
cant changes in sleep and biological
functions, which in turn can affect
physical and psychological well-be-
ing and can have negative impact on
work performance*>. Many health
problems can be directly attributed
to lack of rest and sleep, such as slow-
er reaction times, impaired learn-
ing ability, reduced cognitive ability,
mood disturbances, and drowsiness.
These symptoms can pose serious
threats to healthcare professionals
and their ability to perform their
tasks accurately and correctly®. The
challenges of shift work are associ-
ated with the intention to leave the
profession, and therefore night work
has been shown a risk factor for the
development of disability and early
retirement’.

A comprehensive systematic review
of the literature on shift work has
shown that shift work combined
with sleep disturbances may also be
associated with lower dietary quality
scores, higher body mass index, re-
duced physical activity and a higher
prevalence of hypertension. There is
an increased risk of developing type
2 diabetes, impaired glucose toler-
ance, and metabolic syndrome, with
subsequent effects on both the car-
diovascular and gastrointestinal sys-
tems8. It may also exacerbate some
existing health conditions such as
epilepsy, depression, anxiety, diabe-
tes, or any other ongoing condition



that requires regular medication®.
The occurrence of chronic adverse
effects depends on several factors
such as age, duration of exposure,
or inappropriate behaviour. This is
greatly influenced by worker’s spe-
cialty, workload and ultimately the
need and frequency of being involved
in night shifts'®. Night shift work in
the healthcare sector is not only as-
sociated with poorer health, but also
with increased frequency of absen-
teeism and lower levels of job satis-
faction!.

Night shift work is associated with
an increased risk of heart diseases'.
Epidemiological studies have clear-
ly documented that cardiovascular
events such as myocardial infarc-
tion, stroke, and arrhythmias have
the highest incidence of morbidity
and mortality in the early morning
hours, as opposed to occurring at
random. The exact mechanisms by
which shift work causes cardiovas-
cular diseases are not yet fully un-
derstood, but it is thought that the
main contributing factors include
the disrupted circadian rhythm and
confounding factors such as smok-
ing, poor dietary habits, and stressful
social situations, which are common
among shift workers. Disrupted
circadian rhythms lead to hormonal
and metabolic changes, resulting in
high blood pressure, atherosclerosis,
diabetes, and obesity*". Shift work-
ers have an average of 40% higher
risk of ischemic heart disease com-
pared to non-shift workers>.

Furthermore, the combined effects
of overtime and insufficient sleep
can critically increase nervous sys-
tem activity, potentially causing
acute myocardial infarction’®.

Gastrointestinal disorders are one of

the most common health problems
reported in shift workers. A high
prevalence of gastrointestinal prob-
lems such as gastrointestinal ulcers,
gastritis, constipation, and diarrhea,
as well as an increased risk of colon
cancer, has been observed in shift
workers. Helicobacter pylori infec-
tion is more prevalent in shift work-
ers than in day shift workers, possibly
indicating that shift work interferes
with natural gastric defenses 8,

As early as 2007, the Internation-
al Agency for Research on Cancer
(IARC) classified shift work as a prob-
able carcinogen, based on sufficient
evidence in experimental models
and limited evidence in humans. It
has been suggested that exposure to
artificial light at night and changes
in sleep-wake cycles due to night-
shift work schedules may be respon-
sible for the increased risk of cancer.
Due to the potential antiestrogenic
effects of melatonin, it has also been
suggested that night-shift workers
may be more susceptible to the de-
velopment of hormone-dependent
neoplasms, such as breast, prostate,
and endometrial cancers®.

A higher incidence of altered men-
strual cycles, premenstrual syn-
drome and menstrual pain, endo-
metriosis, infertility, and reduced
breastfeeding frequency have been
observed in many groups of shift
workers, such as medical, aviation,
and industrial workers. Some stud-
ies have reported a higher incidence
of spontaneous abortion and fetal
growth retardation, including pre-
term birth and low birth weight. For
these reasons, women are exempted
from night work from the begin-
ning of pregnancy, with the option
of working day shifts for the first 2-3



years after the birth of the child®,

Night shifts can result in significant
stress and sleep disturbances, which
affect the overall well-being and
quality of life of healthcare workers,
and night work impairs the alert-
ness and professional performance
of healthcare workers and reduces
the quality of care?02,

The study objective was to determine
the impact of night work on health
and work ability of healthcare work-
ers, as well as to prevent harmful ef-
fects on health of healthcare work-
ers through a better understanding
of the risks of night work, and to
provide recommendations and
guidelines for educating and advis-
ing healthcare personnel on how to
deal with the risks of shift work.

2. Material and methods
2.1. Study design

This cross-sectional study was con-
ducted using an anonymous ques-
tionnaire among employees of the
PHI City General Hospital “8%" Sep-
tember” - Skopje, in the period Janu-
ary-May 2024.

2.2. Study sample

The study included workers from
the City General Hospital “8th Sep-
tember” in Skopje. Before the start
of the survey, permission for the sur-
vey was requested and received from
the management of the City General
Hospital “8" September” - Skopije,
while ethical approval was not re-
quested. All subjects were previous-
ly informed about the purpose and
methodology of the study and they
voluntarily agreed to participate. In
order to meet the set goals of the
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study, the study group consisted of
120 healthcare workers: 60 who also
worked night shifts (first, second and
third shifts), and 60 who worked only
day shifts (first and/or second shift).
The study included subjects of both
genders aged 21 to 62 years.

According to the level of education
and the work tasks they performed,
they were classified into several
groups: nurses/health technicians,
laboratory technicians, paramedics
and medical doctors and special-
ists. Healthcare workers from three
shifts - first, second and third (night
shift) from different departments
were included.

2.3. Methods

The research methodology included
a “Questionnaire on the impact of
night work on health and work abil-
ity among healthcare workers”. The
questions were compiled based on
the risk factors that occur during
night work, lifestyle, health status,
life and work satisfaction, and the
subjects’ perception of their work
ability. All subjects who gave verbal
consent to participate in the study
filled out the sections of the ques-
tionnaire related to general informa-
tion, information on smoking status,
alcohol consumption, and informa-
tion on the work process. The in-
formation provided in the question-
naire was treated as confidential and
all participants in the study were
anonymous.

The questionnaire used as an in-
strument in the study was specially
designed and based on several stan-
dardized questionnaires in order to
obtain the most accurate informa-
tion and to ensure psychometric



properties: “Night worker’s health
questionnaire”, “Health and Work
Questionnaire”, and “Validation of
the Work Limitations Questionnaire
in Brazilian Army Military Person-
nel”???, The questionnaire consists
of 52 questions divided into 6 groups
such as: demographic data (gender,
age, ethnicity, education/qualifica-
tion), data on work and workplace,
data on lifestyle (cigarette smoking,
alcohol consumption, physical activ-
ity), life and work satisfaction, ques-
tions on health of health workers
during night work and data on the
perception of personal work ability.
The information obtained from the
questionnaire was used to assess the
degree of impact of night work on
health and work ability, as well as to
compare different shifts and their ef-
fect on health of the study subjects.

2.4. Statistical analysis

Statistical analysis was performed
using the Statistical Package for the
Social Sciences (SPSS), version 14.0
for Windows. Continuous variables
were expressed as mean values with
standard deviation (SD), and the
nominal variables as numbers and
percentages. Univariate statistical
models were used for testing the dif-
ferences in prevalence and compari-
son of the means. Chi-square test (or
Fisher’s exact test where appropri-
ate) was used for testing difference
in the prevalence, while comparison
of data means was performed by in-
dependent-samples T-test. A P-value
less than 0.05 was considered as sta-
tistically significant.

3. Results

Demographic data for the study sam-
ple is shown in Table 1.

Table 1: Demographic characteristics of study subjects

Variable Subjects (n=120)
Gender Males 6 (5%)
Females 114 (95%)
Male/female ratio 0.05
Age (vears) 40.9 +10.6
Range (vears) 21-62
Total work experience (years) 171+£10.6
Range (years) 1-42
Length of service at current job position (years) 11.8+89
Range (vears) 1-42
Place 02 f&Sldence 110 (91.7%)
Village 10(8.3%)
Education
- Secondary education 62 (51.7%)
- Higher education (three-year professional
studies) 46 (38.3%)
- Higher education 12 (10%)

Frequencies are presented as the number and percentage of respondents with the corresponding variable.
Numeric data are expressed as mean values with standard deviations.



3.1. Job and workplace information

Among the total examined group
(EG), the majority of subjects (104-
86.7%) worked full-time, 8 hours per
day and 40 hours per week, 5 days
per week, 3 subjects (2.5%) worked 36
hours per week, 3 (2.5%) worked 37.5
hours per week, while 10 subjects
(8.3%) worked more than 40 hours
per week (up to a maximum of 64
hours a week). The average number
of working hours was 40.9+4.2 hours
per week (range 36-64 hours).

They worked in multiple job posi-
tions - medical doctors and special-
ists (10%), nurses and medical techni-
cians (78.3%), laboratory technicians
(8.3%) and paramedics (3.4%). The ma-
jority of subjects, i.e. 72 (60%) worked
in shifts, and 48 (40%) worked only
in the first shift. Thirty-four (28.3%)
subjects worked overtime, and the
average number of overtime hours
was 3.1+6.8 hours (range 0-36 hours).

Figure 1 shows the percentage of

workers in different shifts (first, sec-
ond and third).

first

iy
o

first and second

I -

Figure 1: Number of workers in different shifts

3.2. Lifestyle of subjects

Table 2 shows the comparison be-
tween subjects who worked only the
first or first and second shift with

those who also worked night shifts
(third shift) in terms of smoking sta-
tus, alcohol consumption, and prac-
ticing some form of physical activity.

Table 2: Comparison of smoking status, alcohol consumption and physical activity
levels between subjects who worked and those who did not work night shifts

Subjects with night | Subjects without night
Variables shifts shifts P - value*
(N=60) (%) (N=60) (%)
Active smokers 28 (46.7%) 25 (41.7%) P=0.581
Former smokers 17 (28.3%) 13 (21.7%) P=0.399
Passive smoking 45 (75%) 44 (73.3%) P=0.835
Moderate alcohol consumption 10 (16.7%) 10 (16.7%) P=1.000




Heavy alcohol consumption 15 (25%) 6 (10%) P=0.030*
Physical activity 39 (65%) 42 (70%) P=0.559
Current diseases 27 (45%) 22 (36.7%) P=0.353

Frequencies are shown as the number and percentage of subjects with the corresponding variable.
*Tested by 2 test or Fisher’s exact test.

A significant difference existed be-
tween subjects who worked night
shifts and those who did not in terms
of alcohol consumption in larger
quantities, which supports the fact
that the night shift represents a sig-
nificant risk factor for alcohol abuse.

3.3. Life and work satisfaction data

Table 3 shows the comparison be-
tween subjects who worked only the
first or first and second shift with
those who also worked night shifts
(third shift) in terms of dissatisfac-
tion with their job, life, friends and
family, coworkers, and superiors.

Table 3: Comparison of dissatisfaction with workplace, life, friends and family, coworkers, and

superiors between subjects who worked and those who did not work night shifts

Subjects with night | Subjects without
Variables shifts night shifts P - value*
(N=60) (%) (N=60) (%)
Job dissatisfaction 12 (20%) 4(6.7%) P=0.031*
Life dissatisfaction 4 (6.7%) 0 P=0.042*
Friends and family dissatisfaction 0 0 /

Coworkers’ dissatisfaction 4 (6.7%) 3(5%) P=0.697
Supervisors’ dissatisfaction 3(5%) 3(5%) P=1.000

Frequencies are shown as the number and percentage of subjects with the corresponding variable.
*Tested by 2 test or Fisher’s exact test.

A significant difference was found
for job dissatisfaction and life dis-
satisfaction between subjects who
worked and those who did not work
night shifts (P=0.031 and P = 0.042,
respectively).

Table 4 displays the comparison be-
tween subjects who worked only the

first or first and second shift with
those who also worked night shifts
(third shift) in terms of conflicts,
restlessness, loss of interest or bore-
dom, difficulty concentrating, suc-
cess in completing tasks, as well as
feelings of exhaustion at work.

Table 4: Comparison of conflict, restlessness, loss of interest or boredom, difficulty
concentrating, success in completing tasks, and feelings of exhaustion at work between
subjects who worked and those who did not work night shifts

Subjects with night | Subjects without
Variables shifts night shifts P - value*
(N=60) (%) (N=60) (%)
Workplace conflicts 37 (61.7%) 42 (70%) P=0.336
Workplace restlessness 31(51.7%) 36 (60%) P=0.358
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Loss of interest or boredom at work 44 (73.3%) 39 (65%) P=0.323
Difficulty concentrating at work 27 (45%) 36 (60%) P=0.099
Success in completing tasks at work 59 (98.3%) 58(96.7%) P=0.559
Feeling exhausted at work 56 (93.3%) 52 (86.7%) P=0.361

Frequencies are shown as the number and percentage of subjects with the corresponding variable.
*Tested by 2 test or Fisher’s exact test.

No statistically significant difference
was obtained for any of the exam-
ined variables between subjects who
worked and those who did not work
night shifts.

60

50

40

% 30

20
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worse than daily work

equal as daily work

3.4. Health status of health
care workers during night shift

The following figures provide data
on the effects of night work on the
work performance and health status
of workers who worked at night.

Psychophysical abilities during night
work among subjects who worked at
night are provided in Figure 2.

5

better than daily work

Figure 2: Psychophysical abilities during night work

The majority of subjects believed
that psychophysical abilities during
night work were worse than those
during daily work.

Figure 3 shows the responses of sub-
jects who worked night shifts regard-
ing sleeping problems after working
a night shift.
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Figure 3: Sleeping problems after night shifts

The majority of subjects (66.6%) re- orders, and other conditions among
sponded that they had difficulty workers who worked night shifts, as
sleeping after working a night shift. well as a comparison of the frequen-
cy of these conditions among work-

Table 5 shows dat th ]
anle o SHOWSs Cara on the OCCll™  ers who did not work night shifts.

rence of certain diseases, health dis-

Table 5: Frequency of certain diseases and conditions among workers who worked and those
who did not work night shifts

Subjects with night | Subjects without
Variables shifts night shifts P - value*
(N=60) (%) (N=60) (%)
Frequency of diabetes 3(5%) 2 (3.3%) P=0.648
Frequency of cardiovascular diseases 17 (28.3%) 8 (13.3%) P=0.043*
Frequency (;).f gastrointestinal 5 (8.3%) 3(5%) P= 0464
iseases
Frequency of health conditions
where meal timing is particularly 8 (13.3%) 5(8.3%) P=0.557
important
Frequency of conditions that affect 9(15%) 2(3.3%) P 0.027*
sleep
Frequency of chronic diseases where
symptoms are more pronounced at 6 (10%) 2 (3.3%) P=0.272
night
Frequency of health conditions that
require regular medication at strictly 16 (26.7%) 7(11.7%) P=0.037*
defined times
Frequencies are shown as the number and percentage of subjects with the corresponding variable.

*Tested by 2 test or Fisher’s exact test.




The incidence of diabetes was high-
er among subjects who worked night
shifts (5%) compared to those who
did not work night shifts (3.3%), but
the difference was not significant
(P=0.648). The incidence of cardio-
vascular diseases was significantly
higher among subjects who also
worked night shifts (28.3%) com-
pared to those who did not work
(13.3%) (P=0.043). The frequency of
gastrointestinal diseases was also
higher among subjects who worked
night shifts (8.3%) compared to those
who did not work night shifts (5%),
but the difference was not signifi-
cant (P=0.464). The prevalence of
health conditions where meal timing
is particularly important was higher
among night shift workers (13.3%)
compared to non-night shift work-
ers (8.3%), but the difference was not
significant (P=0.557). The prevalence
of sleep-related conditions was sig-
nificantly higher among night shift
workers (15%) compared to non-night
shift workers (3.3%) (P=0.027). The
prevalence of chronic diseases where
symptoms are more pronounced at

night was higher among night-shift
workers (10%) compared to non-night
shift workers (3.3%), but the differ-
ence was not statistically significant
(P=0.272). The frequency of health
conditions that require regular med-
ication at strictly defined times was
significantly higher among subjects
who also worked night shifts (26.7%)
than among those who did not (11.7%)
(P=0.037).

According to questionnaire data,
the most common symptoms that
appeared during night work were
stress, anxiety, flushing, weakness,
insomnia, dizziness, fatigue, and ir-
ritability.

3.5. Perception of personal work
ability

The comparison of the average val-

ues of current versus best work abil-

ity between subjects who worked

night shifts compared to those who
did not is shown in Table 6.

Table 6: Comparison of the average values of current versus best work ability between
subjects who work night shifts and those who do not work night shifts

. o1 Subjects with-
Variable Suslﬂffi;s(l‘\?g El(l))n(})/g)ht out night shifts P - value*
’ (N=60) (%)
Current in terms 'of best working 8+163 704157 P-0733
ability

Numerical data are expressed as mean values with standard deviations.
* Tested by t-test for independent samples.

There was no significant difference
in the average values of current ver-
sus best work ability between sub-

10

jects who worked night shifts and
those who did not work night shifts
(P =0.733).



Table 7: Comparison of the ability to perform usual daily activities over the last 3 months
between night shifts workers and non-night shift workers

S b e o [ p e
Always 32(53.3%) 30 (50%) P=0.715
Most often 19 (31.7%) 24 (40%) P=0.080
Sometimes 8 (13.3%) 5(8.3%) P=0.378
Rarely 1(1.7%) 1(1.7%) P=0.100
Never 0(0%) 0(0%) /

Frequencies are shown as the number and percentage of su

No significant difference was found
in the categories of ability to per-
form usual daily activities over the
last 3 months between subjects who

* Tested by ytest or Fisher’s exact test.

worked night shifts and those who
did not work night shifts.

jects with the corresponding variable.

Table 8 presents the comparison of
the perception of work ability among
subjects who worked night shifts and
those who did not work night shifts.

Table 8: Comparison of the perception of work ability among subjects who worked night

shifts and those who did not work night shifts

e
Quite good 47 (78.3%) 48 (80%) P =0.822
Moderate 13 (21.7%) 10 (16.7%) P =0.487
Quite poor 0(0%) 2 (3.3%) P=0.154
Very poor 0(0%) 0(0%) /

Frequencies are shown as the number and percentage of su
* Tested by y’test or Fisher's exact test.

No significant difference was found
in the categories of perceived work
ability between night-shift subjects
and non-night shift subjects.

jects with the corresponding variable.

The comparison of the feeling of
fulfillment and hope for the future
among subjects who worked night
shifts and those who did not work

night shifts is illustrated in Table 9.
Table 8: Comparison of the perception of work ability among subjects who worked night hifts

and those who did not work night shifts

Variable o0 | oo | Pvale
continuously 7(11.7%) 13 (21.7%) P=0.142
often 31(51.6%) 30 (50%) P=0.855
sometimes 16 (26.7%) 15 (25%) P=0.835
rarely 6 (10%) 2 (3.3%) P=0.143
never 0(0%) 0(0%) /

Frequencies are shown as the number and percentage of su

jects with the corresponding variable.
* Tested by ¢’test or Fisher’s exact test.
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No significant difference was found
in the categories of feeling fulfilled
with hope for the future between
subjects who worked night shifts and
those who did not work night shifts.

4. Discussion

Night work has become a significant
health concern in recent years and
is a very serious public health prob-
lem for all workers from various sec-
tors, including healthcare workers.
The current study aimed to deter-
mine the impact of night shift work
on health and work capacity among
healthcare workers through analysis
of personal medical history on the
presence of certain diseases, condi-
tions, symptoms and signs, lifestyle
data, demographic data, data on
work and workplace, length of ser-
vice, life and work satisfaction, per-
ception of personal work capacity. It
also aimed to raise awareness among
night shift workers about possible
side effects, as well as to propose ap-
propriate measures and recommen-
dations for protection against the
impact of negative effects of night
shift work.

Shift work can also have negative
health effects through its potential
impact on behavior, such as poorer
quality of diet or increased smoking
or alcohol consumption. Beggild and
Knutsson in 1999 reported that shift
workers compared to regular work-
ers were more likely to be smokers®.
Our results indicate that healthcare
workers on night shifts had a high-
er rate of active smoking compared
to non-night shift workers. Also, a
large proportion of subjects (84.2%)
were passively exposed to tobacco
smoke, for less than 4 hours (44.9%)
and for more than 4 hours (55.1%).
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The comparison between subjects
who worked night shifts and sub-
jects who did not work night shifts
is as follows: active smokers (46.7%
vs. 41.7%) (P=0.581), former smokers
(28.3% vs. 21.7%) (P=0.399), and pas-
sive smokers (75% vs. 73.3%) (P=0.835).

According to the results obtained
for alcohol consumption, 20 sub-
jects (16.7%) reported occasional or
daily intake of one large glass (200
ml) of beer/wine or one small glass
(50 ml) of brandy or other strong
drink. Comparison of subjects who
worked night shifts and those who
did not showed that consumption
of alcohol in moderate amounts was
the same in both groups - 10 (16.7%)
vs.10 (16.7%). However, alcohol con-
sumption in larger amounts was
statistically significantly higher in
night shift workers - 15 (25%) vs. 6
(10%) (P=0.030). The results showed
that a significant difference existed
between subjects who worked and
those who did not work night shifts
in terms of alcohol consumption in
larger amounts, which supports the
fact that the night shift is a signifi-
cant risk factor for alcohol abuse.
The comparison of physical activity
between subjects who worked and
those who did not work night shifts
(65% versus 70%) showed that night
workers were less physically active
than those who worked day shifts,
which supports the fact that the
night shift is a risk factor.

Yang et al. investigated the asso-
ciation between shift work and the
incidence of cardiometabolic mul-
timorbidity (CMM) in patients with
hypertension in a prospective, pop-
ulation-based cohort study of 36,939
participants in the United Kingdom.
They used competing risk models



to examine the association between
shift work and the risk of CMM,
which was defined as the coexistence
of hypertension and diabetes, coro-
nary heart disease, or stroke in the
study. They also investigated the as-
sociation between the frequency and
duration of shift work and the risks
of CMM. In addition, they conducted
a cross-classification analysis com-
bining the frequency and duration
of shift work, chronotype, and sleep
duration as exposure metrics. Dur-
ing a mean follow-up of 11.6 years, a
total of 5,935 participants developed
CMM. They found that usually/al-
ways working night shifts was asso-
ciated with a 16% higher risk of CMM
compared to day workers (OR=1.16
[95% CI, RR=1.02-1.31]). They also
found that a higher frequency of
night shifts (>10/month) was associ-
ated with an increased risk of CMM
(OR=1.19 [95% CI, RR=1.06-1.34]),
which was more pronounced for
>10/month in combination with a
morning chronotype or <7 hours or
>8 hours of sleep duration (OR=1.26
[95% CI, RR=1.02-1.56]; OR=1.43 [95%
CI, RR=1.19-1.72]. They also found
that night shift work was associated
with a higher risk of CMM in patients
with hypertension?.

Wong et al. investigated the relation-
ship between shift work and cardio-
vascular diseases (CVD) to identify
potential gaps in the current knowl-
edge and highlight areas for future
research. Hypertension, diabetes,
and a sedentary lifestyle are known
risks for CVD, and the results of this
study suggest that shift work should
be added to that list. Elevated inflam-
matory markers and DNA damage in
shift workers may be related to their
increased progression of atheroscle-
rosis and the positive association of

shift work with coronary artery dis-
ease. There are few studies on miti-
gating approaches for CVD associ-
ated with shift work, such as dietary
modification or exercise, highlight-
ing the need for further focused re-
search in this area?.

In our study, according to the anam-
nestic data, cardiovascular diseases
and hypertension (18.3%), muscu-
loskeletal (6.7%) and endocrine and
metabolic diseases (8.3%) predomi-
nated among the subjects, while oth-
er diseases occurred less frequently.
The frequency of cardiovascular dis-
eases in subjects who worked night
shifts compared to those who did not

work night shifts was significantly
higher.

The study by Gao et al. evaluated the
association between shift work and
the risk of type 2 diabetes. The re-
sults of the meta-analysis showed
that shift work was associated with
an increased risk of type 2 diabetes
(OR=1.10, 95% CI, RR=1.05-1.14). Sub-
group analyses showed that shift
workers had an increased risk of
type 2 diabetes, while healthcare
workers had the highest risk com-
pared to clerical and manual work-
ers, and night shift and rotating
shift work were associated with an
increased risk of type 2 diabetes. A
dose-response meta-analysis based
on three groups among female work-
ers showed that there may be a posi-
tive association between the dura-
tion of shift work and the risk of type
2 diabetes. The authors concluded
that shift work was associated with
an increased risk of type 2 diabetes.
Among female workers, the prolon-
gation of years of exposure to shift
work appeared to increase the risk
of type 2 diabetes (P=0.043)%.
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The frequency of diabetes in our
study was higher among subjects
who worked night shifts (5%) com-
pared to those who did not work
night shifts (3.3%), but the difference
was not significant (P=0.648).

Shift work can lead to adverse health
effects, including gastrointestinal
disorders. A study by Somayeh Rahi-
mi-Moghadam et al. aimed to com-
pare the prevalence of gastrointes-
tinal disorders among day nurses,
shift nurses, and office workers at
the University of Medical Sciences in
Kerman, Iran. This cross-sectional
study was conducted in 2011, with
the participation of 159 hospital
nurses and 167 office workers at the
same university. The results showed
that anorexia (P=0.0001), dyspep-
sia (P=0.002), nausea (P=0.001), and
hiccups (P=0.003) were more preva-
lent among shift workers. The re-
sults also showed that the preva-
lence of anorexia (P=0.02), gastric
ulcer (P=0.04) and dyspepsia (P=0.02)
was higher in nurses with irregular
shift work than in those with regu-
lar shift work. Among demographic
characteristics, gender was associ-
ated with nausea (P=0.004), and nau-
sea was more prevalent in women
(OR=4.3, 95% CI: RR=1.7-6.3). Also,
older age was associated with dys-
pepsia (P=0.02). Gastrointestinal dis-
orders were more common in shift
workers. It was recommended that
more capable and qualified nurses
should be selected for shift work to
cope with these adverse effects of
shift work?29.

Pietroiusti et al. investigated wheth-
er shift work was associated with an
increased rate of peptic ulcer in H.
pylori-infected workers. A total of
247 day workers and 101 night shift
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workers were included. The preva-
lence of duodenal ulcer was signifi-
cantly higher in night shift workers
than in day shift workers (OR = 3.92,
95% CI RR =2.13 to 7.21). The authors
concluded that shift work increased
the ulcerogenic potential of H. pylori
infection and should be considered a
risk factor for duodenal ulcer in in-
fected shift workers. Treatment of
the infection in this high-risk group
may improve workers’ health and
may reduce the economic impact of
peptic ulcer°.

In the current study, according to
the anamnestic data on the presence
of certain diseases and conditions in
examined subjects, the frequency of
digestive system diseases was 3 (%).
The frequency of gastrointestinal
tract diseases was higher in subjects
who also worked night shifts (8.3%)
compared to those who did not (5%),
but the difference was not statisti-
cally significant (P=0.464).

It is clear that the acute and chronic
effects of shift work can have a di-
rect impact on health and well-being
of the worker, as well as an indirect
effect by the inability to work with
poor health. In terms of workplace
safety policy, the burden that night
and shift work impose on organiza-
tions creates a need to establish a
policy for the proper organization
and management of shift work and
especially night work. Policies and
programs for the adequate sched-
uling and engagement of workers
who work night shifts should pro-
mote the prevention, reduction and
management of problems associated
with night work. Health profession-
als should try to understand the em-
ployer’s policy on the organization of
work and shifts, as well as the sup-



port available to employees, in the
interest of preserving and promot-
ing health and safety at work.

The current study has some limita-
tions. First of all, the study included
a relatively small number of subjects
and their distribution in individual
job positions was not even, which
may have affected the obtained re-
sults. Furthermore, the total sam-
ple was obtained from one hospital,
which may lead to self-reporting
bias and data generalizability. Also,
data on the impact of night work on
health and work ability among ex-
amined subjects were based mainly
on the questionnaire without quali-
tative and quantitative assessment.
Finally, the cross-sectional design of
the study may be addressed as a limi-
tation.

5. Conclusion

The results obtained in this study
have clearly shown that night work
has negative effects on health and
working capacity of healthcare
workers; indirectly reduces work
efficiency, which, in turn, has re-
percussions on patients’ health. In
order to reduce the risks that arise
during night work on health and to
reduce the work capacity of health-
care workers, on one hand, and to
preserve and improve the health
status and working capacity, on the
other hand, a cooperation between
workers, employers and the union
is recommended. It is also necessary
to increase the motivation and en-
gagement of workers in preserving
and improving their health, as well
as promoting the culture on preven-
tion of harmful effects of night work.
Continuous monitoring of health
status and working ability of employ-

ees is required through timely im-
plementation of periodic preventive
health examinations, while the work
process should be organized in such
a way as to avoid, as far as possible,
overtime work by night workers be-
fore or after the daily work period
that includes night work. Full coop-
eration among workers, employers
and trade unions is needed to im-
prove safety, health and well-being
at work, together with stronger coop-
eration and exchange of experiences
with state institutions in planning
and promoting efforts to improve
health and safety of workers through
dialogue with employers. Regular ex-
ercise, avoidance of unhealthy foods,
smoking, and a good night’s sleep in
a quiet and dark room after night
work are recommended. The specific
restrictions for night workers should
be duly taken into account by health
authorities, other institutions and
employers within the framework of
measures to encourage training and
qualification, as well as cultural,
sport and recreational activities for
night workers.

6. Competing Interests: All au-
thors hereby have declared that no
competing interests exist.
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