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SUMMARY – Providing in-patient nursing care inevitably involves shift work and shift patterns 
have been identified as an important factor in determining well-being and satisfaction among nurses. 
Shifts of 12 h or longer have become increasingly common for nurses in hospitals in some European 
countries. Longer shifts offer a potential to benefit from a compressed working week, with fewer work 
days and more days off-work, lower commuting costs, and increased flexibility. Most people find shift 
work less desirable compared to standard working hours. A cross-sectional cohort study was con-
ducted at the Mostar University Hospital in 2019. A total of 157 subjects participated in the study, 22 
(14%) of which were male (medical technicians) and 135 (86%) female (nurses). The mean age of 
study subjects was 33.3 years (min=20, max=54, SD=8.033). Results of this study suggested that nurs-
es working irregular rotating shifts, with more family members to look after and more than 18 years 
of professional experience were affected by sleep disturbances between shifts. The study showed that 
shift work nurses had significantly higher levels of cortisol and prolactin compared with first-shift 
nurses/medical technicians. The results of this study are expected to stimulate further studies of sleep 
disturbances among shift nurses.
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Introduction

Providing in-patient nursing care inevitably in-
volves shift work and shift patterns have been identi-
fied as an important factor in determining well-being 
and satisfaction among nurses1-5. Shifts of 12 h or lon-
ger have become increasingly common for nurses in 
hospitals in some European countries6. Longer shifts 
offer a potential to benefit from a compressed working 
week, with fewer work days and more days off-work, 
lower commuting costs, and increased flexibility7. 
Most people find shift work less desirable compared 

with standard working hours. The main reason for this 
is when working at a non-standard time (e.g., night 
shift), which is not in concordance with the biological 
clock (circadian rhythm), individuals tend to develop a 
‘social jet lag’, discrepancy between sleep timing on 
work days and free days7-11. However, previous studies 
on shift length in Europe did not provide evidence for 
nurses working a compressed work week, so it is not 
clear if working 12-h shifts is associated with fewer 
days at work6,12,13. Differences in work hour regulations 
among countries may limit the generalizability of the 
United States (US) research. The US has regulations 
governing nurses’ work hours that differ from the Eu-
ropean Working Time Directive, in terms of limiting 
weekly hours, including overtime, and providing extra 
protection for between-shift rest hours and night 
work14. Prolonged irregular shift work can affect the 
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quality of sleep and social life, and may, in severe cases, 
cause health problems such as hypertension and gas-
trointestinal problems, breast cancer, particularly 
among women performing shift work during young 
adulthood15-20. Cortisol, which is a hormone secreted 
by the adrenal gland, plays a crucial role in stress re-
sponses and helps the human body adapt to its envi-
ronment21. When sleep begins, the hypothalamic-pi-
tuitary-adrenal (HPA) axis becomes inert22. Occasion-
al sleep loss is associated with activation of the HPA 
axis, while waking up in the middle of the night is 
caused by sudden release of cortisol. The cortisol awak-
ening response refers to a rapid increase in cortisol 
 levels within 30-45 min of waking, which is closely 
related to HPA axis activity23. Shift rotations stimulate 
HPA axis activity in the neuroendocrine system, which 
disrupts the negative regulation of corticosteroids24. A 
negative correlation exists between the morning and 
pre-sleep cortisol levels of shift workers and sleep du-
ration25. Thus, shift type may also influence cortisol 
patterns in the body.

The aim of this study was to evaluate the cortisol 
and prolactin levels in nurses after a night shift (shift 
work) and at the beginning of the first shift (standard 
day working hours), and whether shift work affected 
their circadian rhythm.

Subjects and Methods

A cross-sectional cohort study was conducted at 
the Mostar University Hospital between February 1 
and July 14, 2019. A total of 157 subjects participated 
in the study, 22 (14%) of which were male (medical 
technicians) and 135 (86%) female (nurses), mean age 
33.3 years (range 20-54 years, SD=8.033). Study sub-
jects were divided into two groups, as follows: experi-
mental group including 80 (51%) subjects working in 
shifts (12 working hours-24 hours off-work, 12 work-
ing night shift hours-48 hours off-work); and control 
group including 77 (49%) subjects working morning 
shifts, i.e. seven working hours (7:30 am to 2:30 pm). 
Inclusion criteria were nurses/medical technicians 
aged 20-55 years with working experience longer than 
6 months in shifts and workplace with permanent em-
ployment (permanently employed nurses). Exclusion 
criteria were nurses/medical technicians younger than 
20 and older than 55 years, subjects with less than 6 
months of working experience, pregnancy, endocrine 

disorders and taking medications that can affect hor-
monal status, and a workplace with definite employ-
ment (nurses without permanent employment). The 
study was approved by the Ethics Committee of the 
Mostar University Hospital and was conducted in ac-
cordance with the Declaration of Helsinki principles. 
All subjects were previously informed on the purpose 
of the study, privacy and confidentiality of personal in-
formation, and they provided their written consent for 
participation in the study. In experimental group, 
blood for determination of metabolic (hormonal) sta-
tus was sampled after night shift at 8:00 am. In control 
group, blood sampling was performed upon their ar-
rival to work. Immediately before blood sampling, at 
7:30 am, intravenous cannulas were set in all subjects, 
and at the abovementioned time (with a 30-min de-
lay), a sample was taken into a biochemical tube. With 
the introduction of intravenous cannula, the effect of 
pain due to the possible increase of cortisol concentra-
tion was reduced. Blood was centrifuged at 3500 rpm, 
serum samples were separated into special tubes and 
stored at -20 °C until analysis. The subjects of both 
groups fulfilled six scales of the shortened version of 
the Standard Shiftwork Index (SSI), which was used 
to examine the influence of shift work on the circadian 
rhythm. The SSI scale consists of general information 
(age, sex, marital status, number of household mem-
bers, work experience, number of weekly work hours, 
number of night shifts and day shifts, and their dura-
tion in a month) and five scales. The first scale refers to 
sleep and fatigue of nurses/medical technicians, and 
was used to test the quality of sleep, time for sleep 
compensation, restfulness after sleep, sleepiness during 
working hours, taking sleep pills, fatigue and energy 
during working hours. Total score on the scale is calcu-
lated as the sum of answers to all questions, where 
higher results indicate greater sleeping disorder. The 
second scale refers to the health and well-being of the 
subject, and was used to test symptoms of the most 
common diseases, diagnosed illnesses, consumption of 
alcohol, coffee, tea and cigarettes, and the feelings of 
usefulness, concentration and self-confidence. The 
third scale refers to the social and family situation, and 
was used to test satisfaction with the time provided by 
the working system for particular social activities 
(sports activities, partners, children, hobbies, going out, 
excursions, chores, religious activities, etc.). The fourth 
scale refers to problems in shift work, and was used to 
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test the influence of work on the problems in the fields 
of sleep, social and family life, work effect, and organi-
zational problems at the workplace. The fifth scale re-
fers to the personality and was used to test subjective 
feelings of excitement, hastiness, mood and sociability. 
More detailed information on the need for sleeping in 
leisure time (getting up, going to sleep) is required, as 
well as data to determine the types of subjects in rela-
tion to general life satisfaction and daily habits and 
rhythm of life (morning type, evening type).

Statistical analysis

The data collected were filed and analyzed using 
IBM SPSS Statistics 20.0. Descriptive statistics pre-
sented the basic attributes of the samples, including 
frequency distribution, frequency percentage, mean 
and SD. The χ2-test was used to test differences be-
tween categorical variables, while the independent 
samples t-test was used for analysis of differences be-
tween continuous variables. The level of probability of 
p<0.05 was considered statistically significant. Ac-
cording to the Shapiro-Wilk normality test results, the 
distributions of results of major outcome measures 
were normal for some variables, while for other vari-
ables, they deviated significantly from the normal dis-
tribution. Specifically, the cortisol value scores, as well 
as the results on the energy scale were normally dis-
tributed in both groups.

Results

The results on the morning-evening scale and total 
fatigue were normally distributed only in the shift 
work group. Distribution of prolactin value scores sig-
nificantly deviated from normal distribution in both 
groups, and was positively asymmetric, as was the dis-
tribution of scores on the workload scale. These asym-
metric results were not irregular when it comes to 

measuring prolactin values or to the application of 
clinical instruments on a healthy population, and they 
do not represent an obstacle for using parametric tests, 
but merely speak of the nature of the phenomenon ex-
amined26. Statistically significant differences were de-
termined in the levels of cortisol and prolactin between 
the nurses/medical technicians working in first shift 
and nurses/medical technicians working in shifts, with 
significantly higher levels of cortisol and prolactin re-
corded in the latter (Table 1). All study nurses/medical 
technicians working in first shift had their cortisol lev-
els within the reference values, whereas 5% of those 
working in shifts had cortisol levels lower than the ref-
erence values, and the same number had cortisol levels 
higher than the reference values (Fig. 1). Although the 
number of nurses/medical technicians with prolactin 
values exceeding the reference values was greater in the 
experimental group working in shifts than in the con-
trol group working first shift, the difference was not 
statistically significant (χ2=2.193, p=0.139) (Fig. 2). 
Significant differences between the two groups were 
determined in the evaluation of fatigue during work-
ing hours, which showed the subjects working first 
shift to exhibit higher restfulness as compared with 
restfulness felt by the subjects working in shifts after a 
night shift, but also when compared with restfulness in 
the subjects working in shifts after a daily shift. The 
subjects working in shifts showed significantly higher 
levels of sleep difficulties than the subjects working 
first shift. There were no significant differences in 
chronic fatigue (lack of energy) between the two study 
groups (Table 2). Significant differences were deter-
mined in the level of workload in certain parts of the 
day between the two groups, with the subjects working 
in shifts reporting higher workload estimates in all 
parts of the day than those working first shift (Table 
3). The length of work experience was significantly 
negatively related to the workload evaluation in the 
afternoon and evening hours. The more work experi-

Table 1. Cortisol and prolactin concentrations in nurses and medical technicians working night shift and morning shift

Variable M SD t df p value

Cortisol
First shift (n=77) 14.29 ug/dL 3.879

-2.345 144 0.020*
Shift work (n=80) 16.04 ug/dL 5.338

Prolactin
First shift (n=77) 284.84 mlU/L 150.06

-2.366 136 0.019*
Shift work (n=80) 358.52 mlU/L 232.77

*p<0.05
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ence the subjects had, the lower was their evaluation of 
workload in the afternoon and evening hours. The 
mentioned relationships were low to moderate. The re-
sults depicted in Table 4 show that subjects with greater 
work experience had less daily need for sleep, reported 
poor sleep and more frequent use of sleeping pills. 
Subjects with greater work experience reported lower 
levels of fatigue after work as well. No significant cor-
relations were found between work experience and re-

sults on the post-sleep fatigue scale, or in the overall 
results on the sleep problem scale. On average, the 
subjects working in shifts more frequently considered 
that the system of working in shifts interfered with the 
activities they would like to do in their leisure time and 
with their family responsibilities, as compared with the 
subjects working first shift (Table 5). Furthermore, the 
subjects working in shifts showed more sleep problems 
than those working first shift. There were no signifi-

Fig. 1. Cortisol values in subjects working first shift and 
those working in shifts with regard to reference values.

Fig. 2. Prolactin values in subjects working first shift and 
those working in shifts with regard to reference values.

Table 2. Significance of differences in pooled results on the scale of sleep and fatigue, energy and workload

Group  M SD t df p value
Fatigue First shift 3.01 .993

-5.607 155 <0.001*
Night shift 3.88 .933

Fatigue First shift 3.01 .993
-3.953 155 <0.001*

Daily shift 3.68 1.099
Sleep difficulties and fatigue First shift 17.40 2.751

-4.167 155 <0.001*
Shift work 19.20 2.673

Lack of energy First shift 2.49 0.853
-1.265 155 0.208

Shift work 2.66 0.821
Workload in the morning First shift 11.95 3.688

-5.866 155 <0.001*
Shift work 15.26 3.389

Workload in the afternoon First shift 8.06 4.840
-10.196 129 <0.001*

Shift work 14.66 3.114
Workload at night First shift 6.01 4.093

-15.490 155 <0.001*
Shift work 15.36 3.454

*p<0.05
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cant differences between the two groups of subjects 
according to the morningness/eveningness type.

Discussion

Shift working can result in desynchronization of 
the endogenous cycle, leading to disruption of normal 
sleep-wake rhythm of shift workers. Shift workers suf-
fer from insufficient restorative sleep, which can lead 
to inability to tolerate morning shifts. In our study, a 
strong correlation was found in the rate of sleep distur-
bances between morning shift workers and those par-
ticipants working a rotating shift system. Shift work-
ing nurses find it stressful to deal with the combination 
of family-home environment, their responsibilities in 
caring for children, and night shifts27. Night shift after 
full day work at home does not allow sufficient time 
for rest and sleep, and our study found that shift work 
nurses more frequently used sleeping pills, which is 
consistent with the results of other studies24-26. The 

ability to achieve sleep that is uninterrupted and of 
sufficient length, even under optimal conditions, is di-
minished with age. This explains the findings of this 
study where shift workers with more years of profes-
sional experience reported having more sleep distur-
bance problems28,29. Furthermore, there is a natural 
tendency for older people to become morning people 
rather than night owls, which makes night work diffi-
cult and may contribute to their resignation from night 
shifts. Age should be taken in consideration when 
scheduling shifts30. Female nurses suffer more sleep 
problems in all shifts than males, and a possible expla-
nation could be that female shift workers have more 
responsibilities of looking after their home and chil-
dren, and the majority of housework, which may ag-
gravate sleep problems and tiredness31-33. Finally, shift 
nurses who preferred morning activities appeared to 
have less sleep problems between morning shifts, and 
this finding is consistent with other studies. No differ-
ences were observed according to family status, profes-

Table 3. Significance of the relationship of work experience with workload in different parts of the day

Workload-morning Workload-afternoon Workload-night Lack of energy
Work experience -0.151 -0.175*  -0.316**  -0.090

*p<0.05; **p<0.001

Table 4. Significance of the connection between work experience and sleep problems

Daily need 
for sleep Bad sleep Fatigue 

after sleep
Sleeping 
pills

Fatigue 
daily shift

Fatigue 
night shift

Total sleep 
problems

Work experience -0.201* 0.188* -0.077 0.200* -0.225* -0.187* -0.135

*p<0.05

Table 5. Evaluation of interference with leisure time and family responsibilities in the system of shift work, sleep 
problems and type of morningness/eveningness caused by this system

Group M SD t df p value
Interference with leisure time First shift 2.06 1.080

-7.370 155 <0.001*Shift work 3.35 1.104
Interference with family responsibilities First shift 2.12 1.038

-7.112 155 <0.001*Shift work 3.33 1.088
Sleep problems First shift 2.71 1.441

-7.701 136 <0.001*Shift work 4.25 1.013
Eveningness First shift 12.19 2.920

-1.855 155 0.066Shift work 13.06 2.940

*p<0.05
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sional training, or circadian characteristics (languid-
ness and flexibility).

Conclusion

Our results suggest that female nurses working in 
irregular rotating shifts, who have more family mem-
bers to look after and more than 18 years of profes-
sional experience, suffer from sleep disturbance be-
tween shifts. Statistically significant differences were 
found in cortisol and prolactin levels in shift working 
nurses/medical technicians. This study found that shift 
working nurses had significantly higher levels of corti-
sol and prolactin in comparison to first shift nurses/
medical technicians. The results of this study could 
stimulate further study of sleep disturbances in nurses 
working rotating shifts.
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Sažetak

UTJECAJ SMJENSKOG RADA NA METABOLIZAM I CJELODNEVNI RITAM  
KOD MEDICINSKIH SESTARA I TEHNIČARA

I. Ljevak, I. Vasilj, J. Lesko, M. Neuberg, O. Perić i M. Ćurlin

Pružanje njege bolesnicima neizbježno uključuje rad u smjenama te su uzorci smjena prepoznati kao važan čimbenik u 
utvrđivanju blagostanja i zadovoljstva među medicinskim sestrama. Smjene od 12 h ili duže su postale sve češće za medicin-
ske sestre u bolnicama u nekim državama Europe. Duže smjene nude potencijal za iskorištavanje komprimiranog radnog 
tjedna, s manje radnih dana i više slobodnih dana, manje troškove prijevoza i povećanu fleksibilnost. Većina ljudi smatra rad 
u smjenama manje poželjnim u usporedbi sa standardnim radnim vremenom. Presječno kohortno istraživanje provedeno je 
u Sveučilišnoj kliničkoj bolnici Mostar u 2019. godini. Ukupno je 157 osoba sudjelovalo u istraživanju, od čega su 22 (14%) 
bili muškarci (medicinski tehničari), a 135 (86%) žene (medicinske sestre). Srednja dob ispitanika je bila 33,3 godine (mini-
mum 20, maksimum 54 godine, SD=8,033). Rezultati ovog istraživanja ukazuju na to da se medicinske sestre koje rade u 
neregularnim kružnim smjenama brinu za više članova obitelji i imaju više od 18 godina profesionalnog iskustva te imaju 
smetnje sa spavanjem između smjena. Ovo istraživanje je otkrilo da medicinske sestre imaju značajno više razine kortizola i 
prolaktina u usporedbi s medicinskim sestrama/tehničarima iz prve smjene. Rezultati ovog istraživanja mogli bi biti poticaj 
za daljnje istraživanje poremećaja sna kod medicinskih sestara iz kružnih smjena.
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