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Abstract
Objectives: The study investigated whether nurses’ different working schedules are associated with different levels of job-relat-
ed strain, health symptoms and behavior. No reports have been accessible in the relevant literature on the possible association 
between shift work and job-related strain in nurses. Materials and Methods: This was a cross-sectional study conducted at 
a large university hospital in North-East Italy, involving 806 nurses working in selected departments. A multilevel logistic re-
gression was applied to assess the association between work shift conditions and selected outcomes. Results: Night shifts were 
associated not only with higher odds of having a high Job Demand, but also with lower odds of having a high Decision Author-
ity and consequently with a stronger likelihood of having higher levels of Job Strain (high Job Demand score ≥ 38 and Low 
Decision Authority). The night shift was associated with various symptoms, particularly exhaustion (p = 0.039) and gastric 
pain (p = 0.020). Nurses’ working schedules did not affect their job satisfaction scores. Conclusions: It has been confirmed that 
night shifts are a risk factor for nurses’ health perception and working night shifts carries a considerable degree of strain. This 
is a condition that hospital nursing managements need to consider carefully to avoid burnout in nursing personnel and prevent 
an excessive turnover in this profession, which is a recurring problem for health care organizations.
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INTRODUCTION

The ‘24-hour society’ that we  have been approaching in 
recent years demands a social organization in which time 
constraints no longer limit human activities [1–3]. A recent 
report on working conditions has shown that about 20% 

of the European working population are involved in some 
form of shift work [4].
Shift work, and night shifts in particular, can have a nega-
tive impact on workers’ health and well-being, caus-
ing: a  disruption of the normal circadian rhythms of 
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affects the rhythm of people’s lives, with deleterious ef-
fects on their mental and social functioning  [14], to the 
best of our knowledge, only one study has analyzed the 
possible association between shift work and job-related 
stress (job strain) in nurses.
In a study by Jamal et al., rotating-shift nurses experienced 
a higher degree of job stress, role ambiguity, role overload 
and turnover intent than nurses working fixed or partially 
rotating shifts. In addition, rotating‑shift nurses showed 
a lower degree of job satisfaction, work hours satisfaction 
and organizational commitment than fixed-shift or par-
tially rotating‑shift nurses [15].
Hence the present cross-sectional study is intended to in-
vestigate how shift work may be associated with nurses’ 
perception of their physical health, job satisfaction, and 
job-related strain.

METHODS

Setting and population
This survey was conducted at a  large university hospital 
in North-East Italy. The study population consisted of 806 
nurses working shifts in selected departments: Anesthesia 
and Intensive Care, Internal Medicine, Specialist Medi-
cine, General Surgery, Specialist Surgery, Maternity and 
Child Care, Cardio-Thoracic Medicine, Neurosciences, 
Oncological Diseases and Outpatients Care.

Instrument
The questionnaire used in this study was an adaptation 
of the questionnaire developed by Sveinsdottir  [9,16,17], 
supplemented with some questions of the Job Con-
tent Questionnaire (JCQ) developed by Karasek et al. 
(1998)  [12]. The original instrument proposed by Svein-
sdottir was in Icelandic, so the English translations of the 
questions were prepared, mainly from articles published 
by the author. The questionnaire was initially tested on 
a focus group of 20 nurses expert in nursing management 

physiological functions; a negative effect on performance 
and efficiency over the  24-hour time span; a  deteriora-
tion in health, in the form of disturbed sleeping and eat-
ing schedules, and more severe disorders affecting mainly 
gastrointestinal, neuropsychological and cardiovascular 
functions [5]. A recent review also showed an association 
between night work and a higher risk of breast cancer, and 
between shift work and a higher risk of cardiovascular dis-
eases (including metabolic syndrome) [6]. Studies involv-
ing healthcare worker subjects have also demonstrated 
that shift work correlates with numerous health-related 
problems, such as fatigue, sleeping problems, anxiety, and 
gastrointestinal symptoms [7]. A prospective study on US 
female nurses doing shift work found that 6 or more years 
of working shifts could raise the risk of coronary heart 
disease in women  [8]. The debate is still open, though, 
because some studies have generated results in conflict 
with those outlined above. For instance, a  study in Ice-
land found nurses satisfied with their jobs and their as-
signment to shift work did not seem to disrupt their circa-
dian cycle or induce any differences in their experience of 
illness [9]. The National Institute for Occupational Safe-
ty and Health in the United States nonetheless ranked 
nursing among the top  40 occupations with the highest 
prevalence of stress-related disorders [10]. Work-related 
stress can be defined as a pattern of emotional, cognitive, 
behavioral and physiological reactions to adverse and 
noxious aspects of work content, work organization and 
work environment  [11]. One method used to assess the 
key features of the stress process is the Karasek Demand/
Control model [12], which focuses on the interaction be-
tween the objective demands of a  job and the decision 
latitude of employees in meeting these demands. A study 
on nurses’ health found that high levels of strain at work 
(high job demands and low job control), when compared 
with active work (high job demands and high job control), 
predicted a worse quality of life [13]. Although there are 
analyses in the literature on how working irregular hours 
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and concerned skills, decision authority, psychological de-
mand, and physical demand scales. Cronbach’s α Reliabil-
ity Coefficients of each Job Content Questionnaire Scales 
were assessed first in the original English version of the 
questionnaire [12]. A factor analysis was also performed 
to test whether the theoretical constructs of the Italian 
version corresponded to the English questionnaire, and 
Cronbach’s α was measured to ensure that each item was 
consistent with the other items in the same subscales [18].
Finally, job satisfaction was scored on a  10-point vi-
sual analog scale, where 1 meant completely dissatisfied  
and 10 completely satisfied.

Procedure
The study was conducted between June and July 2011. The 
questionnaires were distributed to all participants by one 
of the researchers, accompanied by a cover letter explain-
ing the purpose of the study. The questionnaires were com-
pleted independently and anonymously, and deposited in 
sealed boxes provided at each department. The completed 
questionnaires were collected after three weeks.

Ethical issues
The study was approved by the Padua University Hospital 
Management. Participation was voluntary and informed 
consent was obtained. Confidentiality and anonymity 
were guaranteed and data were analyzed only in an aggre
gate form.

Statistical methods
Descriptive methods were used for data analysis to obtain 
indices of central tendency, variability and dependence. 
The bivariate associations between the independent vari-
able “shift work” and the other dependent variables were 
assessed using the chi square test when the variable was 
categorical, and the t-test when it was continuous. The 
socio-demographic factors emerging from the bivariate 
analyses, as being associated with the shift work variable, 

and subsequently modified to ensure that the questions 
were clear. The questionnaire consisted of eight sections: 
–– socio-demographics and professional details (14 ques-

tions), 
–– sleeping habits (5 questions), 
–– health perception (16 questions), 
–– part of the Job Content Questionnaire (23 questions), 
–– experience of illness (2 questions), 
–– use of drugs (2 questions), 
–– job satisfaction (1 question), 
–– lifestyle (6 questions). 

There were open, multiple-choice, yes-no questions, and 
items to be graded on  4- or  5-point Likert scales. The 
socio-demographic and professional data collected in-
cluded: gender, age, marital status, number of children, 
or dependent children, assistance given to family/friends, 
qualifications, types of shift in the working schedule, num-
ber of hours worked each week for part-timers, seniority 
on the shift. The type of working schedule was classified 
as: night shifts (people who alternately worked mornings, 
afternoons and nights), no night shifts (people who alter-
nately worked mornings and afternoons), and no shifts 
(people who worked only in the mornings). 
The lifestyle section of the questionnaire concerned smok-
ing habits, alcohol use, obesity and physical exercise. The 
section on drug usage asked if the nurses were taking tran-
quillizers, antidepressants, sedatives, painkillers or asthma 
medication during the last 12 months. Questions on sleeping 
habits included an assessment of the hours of sleep per day, 
self-perceived adequacy of the amount of sleep, sleeping dif-
ficulties, use of sedatives, and a feeling of inadequate rest. 
The health perception section included questions on mus-
culoskeletal symptoms, stress and exhaustion symptoms, 
migraine, diabetes, allergies, hypertension and cholesterol 
levels. The nurses were asked if they had consulted a phy-
sician in the last year and how many days of sick leave they 
had taken. Twenty-three of the 49 items in the Job Content 
Questionnaire Scales were included in our questionnaire 
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afternoons), or night shifts, with the covariates sex, age, 
marital status, having children and relatives to assist, 
formal education, years of work experience, and the use 
of antidepressants, tranquillizers and painkillers; the de-
partment where the nurse worked was considered as the 
second-level unit.
The level of statistical significance was set at p < 0.05. The 
statistical analyses were performed using Office 2003 Ex-
cel and STATA ver. 12.

RESULTS

The response rate for the present study was  56.5% 
(N = 455). Fifteen questionnaires were excluded because 
they were incomplete.
The sample of nurses was mainly female (87%), with 
a mean age of 38.04±8.2 years. Table 1 shows their socio-
demographic features and risk factors, grouping the nurses 
by their type of shift work. Night shift nurses were younger 
(35.09±8.1  years) with fewer  years of work experience 

were retained in the multilevel regression model as co-
variates for adjustment. Among the symptoms, only 
those emerging from the bivariate analyses that could be 
associated (p < 0.10) with the shift work variable were 
used in the multilevel regression model as dependent 
variables. 
Furthermore, a  multilevel logistic regression analysis 
was applied with the third quartile of the sample distri-
bution for each continuous outcome variable e.g. as the 
dependent variables – for the JCQ the third tertile corres
ponds to: 
–– a decision latitude score ≥ 72; 
–– a job demand score ≥ 38; 
–– a job satisfaction score ≥ 7; 

In the case of categorical variables, such as reported health 
symptoms, the dependent variables were dichotomized 
considering all answers except “never” as the index case.
The independent variables had a  hierarchical struc-
ture, i.e. at the patient level (first-level unit): shift work, 
classified as no shifts, no night shifts (mornings and 

Table 1. Socio-demographic characteristics of the study subjects

Parameters No shifts
(N = 46)

No night shifts
(N = 94)

Night shifts
(N = 300) p

Age (years), M±SD 42.0±6.4 42.8±6.7 35.9±8.1 0.000
Sex [n(%)]

male 3 (6.5) 8 (8.5) 46 (15.3) 0.089
female 43 (93.5) 86 (91.5) 254 (68.2)

Marital status [n(%)]
single/unmarried 8 (17.4) 15 (16.0) 117 (39.0) 0.000
widowed 3 (6.5) 7 (7.4) 51 (17.0)
married 31 (67.4) 65 (69.2) 118 (39.3)
separated/divorced 4 (8.7) 7 (7.4) 14 (4.7)

Children [n(%)]
no 14 (30.4) 25 (26.6) 185 (61.7) 0.000
yes 32 (69.6) 69 (73.4) 115 (38.3)

Relatives needing care [n(%)]
no 12 (26.1) 33 (35.1) 130 (43.3) 0.049
yes 34 (73.9) 61 (64.9) 170 (56.7)
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were more likely to take painkillers and less likely to take 
antidepressants. No differences were found between 
the three groups in terms of the nurses’ reported sys-
tolic blood pressure or total cholesterol levels, sleeping 

(12.2±8.9 years), more often unmarried or widowed, and 
without children or relatives needing care.
No differences emerged concerning the nurses’ lifestyle 
risk factors by the type of shift work. Night shift workers 

Parameters No shifts
(N = 46)

No night shifts
(N = 94)

Night shifts
(N = 300) p

Education [n(%)]
registered nurse 26 (56.5) 79 (84.0) 139 (46.3) 0. 000
bachelor in nursing sciences 8 (17.4) 11 (11.7) 137 (45.7)
specialization 9 (19.6) 3 (3.2) 18 (6.0)
master in nursing sciences 3 (6.5) 1 (1.1) 6 (2.0)

Length of career (years), M±SD 19.3±7.8 20.6±8.03 12.2±8.9 0.000

M – mean; SD – standard deviation.

Table 1. Socio-demographic characteristics of the study subjects – cont.

Table 2. Main characteristics of the study subjects

Parameters

Groups
n (%)

p
no shifts
(N = 46)

no night shifts
(N = 94)

night shifts
(N = 300)

Behavioral risk factors
Body Mass Index 22.8 (4.3) 23.5 (3.5) 23.3 (4.0) 0.577
alcohol 0.215

no 17 (37.0) 42 (44.7) 104 (34.7)
yes 29 (63.0) 52 (54.3) 196 (65.3)

smoking 0.440
never 30 (65.2) 60 (63.8) 181 (60.4)
ex-smoker 4 (8.7) 13 (13.8) 28 (9.3)
occasional smoker 2 (4.4) 4 (4.3) 30 (10.0)
habitual smoker 10 (21.7) 17 (18.1) 61 (20.3)

physical exercise 0.630
never 9 (19.6) 21 (22.3) 68 (22.7)
< once a week 14 (30.4) 33 (35.1) 117 (39.0)
≥ once a week 23 (50.0) 40 (42.5) 115 (38.3)

Drug use
tranquillizers – no 43 (93.5) 79 (84.0) 280 (93.3) 0.017
antidepressants – no 44 (95.7) 91 (96.8) 299 (99.7) 0.021
painkillers – no 6 (13.0) 10 (10.6) 12 (4.0) 0.010
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Parameters

Groups
n (%)

p
no shifts
(N = 46)

no night shifts
(N = 94)

night shifts
(N = 300)

Gastrointestinal symptoms
constipation – no 28 (60.9) 35 (37.29 149 (49.7) 0.021
digestive problems – no 21 (45.6) 28 (29.8) 102 (34.0) 0.175
gastric pain – no 27 (58.7) 42 (44.7) 125 (41.7) 0.095

Stress symptoms
headache – no 10 (21.7) 14 (14.9) 59 (19.7) 0.511
low mood – no 12 (26.1) 27 (28.7) 110 (36.7) 0.182
anxiety and tension – no 10 (21.7) 16 (17.0) 64 (21.3) 0.647
tiredness – no 5 (11.9) 8 (9.3) 12 (4.3) 0.058
rapid mood swings – no 15 (32.6) 27 (28.7) 85 (28.3) 0.837
exhaustion – no 25 (54.3) 32 (34.0) 116 (38.7) 0.064
nausea or vomiting – no 37 (80.4) 68 (72.3) 202 (67.3) 0.164
inflammation or irritation – no 35 (76.1) 63 (67.0) 197 (65.7) 0.375

Musculoskeletal symptoms
pain or stiffness in arms or legs – no 21 (45.6) 40 (42.5) 130 (43.3) 0.940
swelling or pain in muscles or joints – no 21 (45.6) 33 (35.1) 106 (35.3) 0.383
problems affecting feet and legs due to prolonged  
standing – no

11 (23.9) 17 (18.1) 48 (16.0) 0.406

back pain – no 12 (26.1) 8 (8.5) 47 (15.7) 0.023
persistent numbness / tingling in parts of the body – no 24 (52.2) 42 (44.7) 166 (55.3) 0.195

Medical visits 14 (30.4) 13 (13.8) 76 (25.3) 0.035
Absence from work 29 (63.0) 55 (58.5) 192 (64.0) 0.630
Job satisfaction 19 (41.3) 49 (52.1) 138 (46.0) 0.426
Karasek scales

decision latitude ≥ 7 – yes 16 (34.8) 24 (25.5) 98 (32.7) 0.373
skill discretion ≥ 37* – yes 12 (26.1) 25 (26.6) 99 (33.0) 0.380
decision authority ≥ 35* – yes 28 (60.9) 38 (40.4) 130 (43.3) 0.055
job demand ≥ 38* – yes 6 (13.0) 27 (28.7) 134 (44.7) 0.000
psychological demand ≥ 25* – yes 6 (13.0) 16 (17.0) 84 (28.0) 0.017
physical demand ≥ 15* – yes 4 (8.7) 9 (9.6) 55 (18.3) 0.050
high (DL < 72 & JD ≥ 38) vs. low strain  

(DL ≥ 72 & JD < 38) – yes
3 (18.7) 18 (54.5) 91 (62.3) 0.003

DL – decision latitude; JD – job demand.
* Third quartile of the sample distribution.

Table 2. Main characteristics of the study subjects – cont.
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Authority (decision authority score ≥ 35) and consequent-
ly a greater likelihood of having high levels of Job Strain 
(a high job demand score ≥ 38 and low decision authority 
score ≥ 72) (Table 3). The difference in painkillers intake 
was confirmed after adjusting for age and other covariates 
(data not shown).
Table 4 – night shifts were associated with certain symp-
toms, particularly exhaustion (p = 0.039) and gastric pain 
(p = 0.020).

habits or quality of sleep. Working night shifts was also 
associated with more visits to a doctor. Finally, in the bi-
variate analysis of the  JCQ, Job Demand (job demand 
score  ≥  38) and Psychological Demand (psychological 
demand score ≥ 25) were associated with night shift work 
(p = 0.000 and p = 0.017, respectively) (Table 2).
Night shifts were associated not only with higher odds 
of a greater Job Demand (job demand score ≥ 38), but 
also with lower odds of having high levels of Decision 

Table 3. Multilevel logistic regression analyses – dependent variables: Karasek Score 3rd tertile level

Parameters Groups OR 95% CI p

Decision latitude ≥ 72* no shifts 1.00

no night shifts 0.60 0.26–1.37 0.227

night shifts 0.54 0.25–1.14 0.105

Skill discretion ≥ 37* no shifts 1.00

no night shifts 1.24 0.53–2.91 0.627

night shifts 0.96 0.44–2.11 0.926

Decision authority ≥ 35* no shifts 1.00

no night shifts 0.48 0.22–1.04 0.062

night shifts 0.39 0.19–0.80 0.009

Job demand ≥ 38* no shifts 1.00

no night shifts 3.50 1.17–10.51 0.025

night shifts 6.50 2.31–18.29 0.000

Psychological demand ≥ 25* no shifts 1.00

no night shifts 1.32 0.43–4.06 0.633

night shifts 2.60 0.92–7.33 0.072

Physical demand ≥ 15* no shifts 1.00

no night shifts 1.00 0.24–4.11 0.998

night shifts 2.41 0.66–8.78 0.183

High (DL < 72 & JD ≥ 38)  
vs. low strain (DL≥ 72& JD < 38)

no shifts 1.00

no night shifts 17.49 2.30–133.01 0.006

night shifts 43.15 6.15–302.88 0.000

Number of visits to doctors ≥ 4* no shifts 1.00

no night shifts 2.58 1.04–6.40 0.041

night shifts 1.27 0.59–2.74 0.534
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and self-reported stress, gastrointestinal and musculoskel-
etal symptoms. 
The nurses who worked night shifts generally had quite 
a different socio-demographic profile from those who did 

DISCUSSION

This study is the first (to the best of our knowledge) to cor-
relate shift work specifically with job-related strain. Our 
findings indicate also an association between shift work 

Parameters Groups OR 95% CI p

Days of sick leave ≥ 7* no shifts 1.00
no night shifts 1.18 0.49–2.83 0.717
night shifts 0.94 0.41–2.13 0.883

Job satisfaction score ≥ 7* no shifts 1.00
no night shifts 0.65 0.27–1.55 0.330
night shifts 0.59 0.26–1.33 0.203

Abbreviations as in Table 2.
* Third quartile of sample distribution as in the index case. The models were adjusted for: sex, age, marital status, having children and relatives 
needing care, education, years of work experience, intake of antidepressants, tranquillizers, or painkillers (first level); and the ward where the nurses 
worked (second level).

Table 4. Multilevel logistic regression analyses – dependent variables: occurrence of symptoms in the last 12 months

Symptoms* Groups OR 95% CI p
Gastrointestinal symptoms

constipation no shifts 1.00
no night shifts 2.99 1.38–6.46 0.005
night shifts 1.57 0.78–3.17 0.202

gastric pain no shifts 1.00
no night shifts 2.07 0.98–4.38 0.056
night shifts 2.27 1.13–4.53 0.020

Stress symptoms
exhaustion no shifts 1.00

no night shifts 1.70 0.45–6.43 0.433
night shifts 3.87 1.07–13.98 0.039

tiredness no shifts 1.00
no night shifts 2.34 1.02–5.38 0.045
night shifts 2.17 1.02–4.64 0.045

Musculoskeletal symptoms
back pain no shifts 1.00

no night shifts 4.13 1.42–12.05 0.009
night shifts 2.13 0.75–4.18 0.189

* Index case: all subjects reporting these symptoms in the last 12 months. The models were adjusted for: sex, age, marital status, having children and 
relatives under their care, education, years of work experience (first level); and the ward where the nurses worked (second level).

Table 3. Multilevel logistic regression analyses – dependent variables: Karasek Score 3rd tertile level – cont.
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smoking habits with their working shifts  [9,24], and con-
trast with the findings of a review examining this associa-
tion in all categories of night shift workers (the difference 
versus the latter could stem from health care professionals 
being more aware of the health risks of smoking) [25]. 
As for the greater use of painkillers by our night shift 
workers (even after adjusting for sex, age and years of em-
ployment), this finding is consistent with the Sveinsdottir’s 
study [9]. At night, when the ratio of health care personnel 
to patients in the hospital wards is lower, nurses could be 
more likely to have to cope manually with heavy loads, as 
well as be exposed to greater temperature differences in 
the workplace, and have fewer chances of resting (often 
on makeshift beds).
Analyzing the answers to the  JCQ (which assesses per-
ceived stress at work) revealed no association between the 
nurses’ global level of decision latitude and their working 
shifts, but when each decision latitude domain was consid-
ered separately, night shifts were associated with a lower 
level of decision authority (the organizationally-mediated 
ability of workers to make decisions about their work). 
This would mean that night shift nurses (even after ad-
justing for age,  years of employment and psychological 
comorbidities measured by means of the proxy covariates 
as antidepressants, tranquillizers) saw themselves as being 
less autonomous in the organization of their workload and 
activities, and more subject to other members of staff and 
their employer organization. 
The results of our study showed that night shifts were as-
sociated with greater physical and psychological job-relat-
ed demands than day shifts. The job demand domain mea-
sures both the physical and the psychological demands of 
a job, assuming that a job involves both mental and physi-
cal exertions. The more traditional concept of workload 
considered the physical burden only, while the physiologi-
cal effects of stress on the cardiovascular system, the ef-
fectiveness of mental functioning, and general levels of fa-
tigue have been shown by an abundance of research in the 

not: they were younger, better educated, more often single 
or separated, with no dependent children or relatives, and 
they had less work experience. This picture is easily ex-
plained by the fact that, with more years in employment 
and/or family ties, nurses would be more likely to ask to be 
spared any involvement in night shift work. 
A number of studies have looked into the association be-
tween sleeping problems and night shift work. The quality 
of their sleep is reportedly altered in hospital nurses working 
on rotating shift schedules, especially in those working morn-
ing and night shifts [19] and, when comparing hospital nurses 
working shifts with day nurses we, like Sveinsdottir [9], did 
not find any such differences in the quality and quantity of 
sleep between our groups working different shifts. This 
could be because our night shift workers had less demand-
ing family situations and found it easier to organize their 
social lives around their shifts. One study reported marked 
inter-individual differences in the sleeping problems associ-
ated with shift work, aging being the main factor explaining 
this variability, i.e. people 40–50 years of age seemed to sleep 
worse after a night shift than younger people  [20]. In con-
trast, another study found that older age and more years of 
working as a nurse significantly reduced the risk of poor sleep 
quality [21]. The confounding effects of age or social factors 
were adequately controlled in our analyses, but such an ad-
aptation to shift work might help to explain why we found no 
difference in job satisfaction among our groups (avoiding the 
potential social or psychological disruption caused by shift 
work would make working nights more tolerable) [22]. This 
would be consistent with the findings of a previous study [9] 
demonstrating that a nurse’s job satisfaction is independent 
of their type of working shift. Instead, a study an health care 
workers indicated that shift work could protect against job 
dissatisfaction [23].
No association was found between the nurses’ lifestyle risk 
factors (smoking, lack of exercise, drinking, or obesity) 
and the type of shift they worked. These results are con-
sistent with two other previous studies correlating nurses’ 
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literature to depend on both mental and physical loads, 
and this is taken into account in the JCQ. The greater risk 
of night shift workers experiencing higher levels of job de-
mand and lower levels of decision authority explains why 
night shift workers are more likely to experience more se-
vere job-related strain.
Finally, our data indicate an association between night 
shifts and certain self-reported gastrointestinal, stress-
related and musculoskeletal symptoms. 
As for the musculoskeletal symptoms, we found back pain 
associated with night shift work and, consistently with this 
result, our sample revealed a  greater use of painkilling 
medication by night shift workers, even after adjusting 
for sex, age and  years of employment. These findings 
are comparable with those of the Sveinsdottir’s study [9]. 
Consistently with our data, research conducted in the 
USA  [26] also found nurses working night shifts more 
prone to musculoskeletal disorders. One study on nurses 
had already shown that job-related strain was a risk fac-
tor for musculoskeletal symptoms, and the risk was higher 
when this strain was combined with a perceived marked 
physical exertion [27]. Another study found that gastro-
intestinal symptoms, such as gastric pain, correlated with 
higher levels of strain, which is associated with gastritis 
and ulceration of the gastric mucosa [28]. Finally, yet ano
ther study reported that severe strain also contributed to 
a  greater risk of tiredness and exhaustion in night shift 
workers. Other researchers also found that greater psy-
chological demands correlated strongly with more severe 
emotional exhaustion [29]. Further studies are needed to 
confirm whether strain can be considered as an interme-
diate step linking shift work and health symptoms.
In conclusion, working night shifts carries a considerable 
degree of strain. This is a condition that hospital nursing 
managements need to consider carefully to avoid burnout 
in nursing personnel and prevent an excessive turnover in 
this profession, which is a  recurring problem for health 
care organizations.
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