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Background: Shift work is considered necessary to ensure continuity of care in hospitals and
residential facilities. In particular, the night shift is one of the most frequent reasons for the
disruption of circadian rhythms, causing significant alterations of sleep and biological functions
that can affect physical and psychological well-being and negatively impact work performance.
Objectives: The aim of this study was to highlight if shift work with nights, as compared with
day work only, is associated with risk factors predisposing nurses to poorer health conditions
and lower job satisfaction.

Methods: This cross-sectional study was conducted from June 1, 2015 to July 31, 2015 in
17 wards of a general hospital and a residential facility of a northern Italian city. This study involved
213 nurses working in rotating night shifts and 65 in day shifts. The instrument used for data col-
lection was the “Standard Shift Work Index,” validated in Italian. Data were statistically analyzed.
Results: The response rate was 86%. The nurses engaged in rotating night shifts were statisti-
cally significantly younger, more frequently single, and had Bachelors and Masters degrees in
nursing. They reported the lowest mean score in the items of job satisfaction, quality and quantity
of sleep, with more frequent chronic fatigue, psychological, and cardiovascular symptoms in
comparison with the day shift workers, in a statistically significant way.

Conclusion: Our results suggest that nurses with rotating night schedule need special attention
due to the higher risk for both job dissatisfaction and undesirable health effects.

Keywords: shift work, night work, health, sleep disorders, job satisfaction, nurses

Introduction

Nowadays, almost a fifth of the worldwide workforce is engaged in shift work, with ~20%
of European and American workers engaged in night shifts."?In the health care system,
shift work is considered necessary and indispensable to ensure continuity of care in hospi-
tals and residential facilities. Rotating and scheduling are the main characteristics of shift
work and nurses are largely locked into schedules that provide 24-hour care and include
night shift work.? An author has noted that “shift workers are creators and victims at the
same time” of this new work organization.* Shift work, and night shift in particular, is one
of the most frequent reasons for the disruption of circadian rhythms, causing significant
alterations of sleep and biological functions, which, in turn, can affect the physical and
psychological well-being and negatively condition work performance.’” Many studies
have analyzed the impact of shift work on the physical health of workers. In particular,
some authors identified a maladaptation syndrome related to shift work, characterized
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by impaired sleeping/waking, gastrointestinal disorders, and
an increased risk of cardiovascular diseases.® Recently, a syn-
drome called “shift work disorder” has been identified by the
presence of the following symptoms: alteration of circadian
rhythm of sleep/wake, insomnia, excessive day sleepiness, and
fatigue.*'® Different percentages of shift work disorder have
been reported in cross-sectional studies, ranging from 24.4%
to 44.3%.21"13Most studies highlighted that the overall quality
of sleep among night shift nurses was significantly poorer than
that of day and no night-rotating workers.*'*!*Night shift work
induces sleep deprivation which, in turn, alters the daily levels
of alertness and job performance, favoring fatigue.>'® This

17-19 5

condition, often associated with shifts,'” " is probably due to
the desynchronization of circadian rhythm or reduced sleep,??!
similar to jet lag syndrome.?? The sleep alterations related to
shift work have been included among the Circadian Rhythm
Sleep-Wake Disorders, irregular type, of Diagnostic and Sta-
tistical Manual of Mental Disorders, 5th Edition (DSM-5),%
which reports a high frequency of this disorder among the
night shift worker population (5%—-10% of the workforce).
A Greek study confirms that sleep disturbance that occurs
in shift work is strongly associated with chronic fatigue.*
The symptoms of fatigue, including “sleepiness and lack

EEINT3

of energy,” “impaired concentration,” and “feelings of dis-
comfort,” were more severe in the nurses who worked night
shifts than others who worked during the day.> Most authors
observed that the fatigue related to night shifts can increase
the risk of human errors and injuries and can negatively affect
the quality of patient care.?® Moreover, fatigue reduces perfor-
mance and job satisfaction, favoring absence due to sickness,
absenteeism, turnover, and job attrition and often induces use
of psychotropic drugs.”’° Fatigue remains the major source
of nurses’ errors in administering medication.?! In a study by
Jamal and Baba, rotating shift nurses showed a lower degree
of job satisfaction.*? In a Greek nursing sample, the levels of
job satisfaction measured by the Index of Work Satisfaction
appeared to relate to shift work.** Decreased job satisfaction
for nurses is strongly associated with increased job stress.™
Health professionals who worked night shifts showed more
psychological and mental health problems than day workers:
irritability, somatization, obsessive—compulsive disorder,
interpersonal sensitivity, anxiety, altered mood, and paranoid
disorders were significantly higher. These data indicate that
shift work has a negative impact on psychological health and
social life.3>3”Much research concerning the potential effects
of shift work on cardiovascular system has been conducted over
the last 2 decades without producing conclusive findings.®3%40
In some studies, the relative risk of cardiovascular diseases in

night shift workers was higher than the risk reported by day
workers.**2In a study conducted among 75,000 US nurses, the
authors highlighted that mortality induced by cardiovascular
and other causes was significantly increased among female
nurses engaged in rotating night shift (RNS) work for >5
years compared to women who had never worked night shifts,
suggesting a potentially detrimental effect of RNS work on
health and longevity.* These results were confirmed by the
meta-analysis of Lin et al* who observed a 2.7% increase in
cardiovascular deaths in RNS workers. Many gastrointestinal
symptoms and disorders associated with shift work have been
reported in literature for >2 decades: dyspepsia, gastritis,
colitis, peptic ulcer, indigestion, appetite disorders, irregular
bowel movements, constipation, heartburn, pain, abdominal
rumblings, flatulence, and gastro-duodenitis.?*’ Several fac-
tors may be involved in the gastrointestinal symptoms reported
among shift workers: alterations of the circadian rhythm
of gastric functions (gastric secretion, enzyme activity, and
intestinal motility) and types of foods consumed, medication,
psychosocial stress, and for women, altered menstrual cycle.*®
A recent study has shown that abnormal eating habits were
positively associated with shift work in a group of nurses.* A
Danish study noted that, in a sample of 29,000 nurses, night
and evening shift workers presented an increased risk for
diabetes.® Moreover, the number of night shifts worked in
the previous year was significantly and positively associated
with the variations in the body mass index of the workers.*' On
the contrary, another recent study did not observe a different
frequency of diseases between the night and the day shift (DS)
workers in a sample of 525 Polish nurses and midwives,*? prob-
ably due to the so-called “healthy worker effect,” as underlined
by the authors. Finally, in 2007, the International Agency for
Research on Cancer of the World Health Organization affirmed
that there is sufficient evidence to support that shift work with
circadian rhythm disruption is a probable carcinogen.’ This
observation has been confirmed by a recent meta-analysis,
which highlighted that night shift work enhanced the risk of
breast cancer morbidity by 8.9%.4

Epidemiological studies as reported above have shown
detrimental effects of shift work on health, but the patho-
logical mechanisms related to shift work have not been
completely elucidated. Moreover, up to now, satisfactory
solutions to minimize shift work impact on health conditions
have not been implemented.>* Many sleep, distress, or fatigue
disorders of health workers are still underestimated as are
other diseases, which frequently occur among professionals.”

The aim of this study is to highlight if shift work with
nights, as compared with day work only, is associated with
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risk factors predisposing nurses to poorer health conditions
and lower job satisfaction.

Methods
Design and setting

This study was a cross-sectional analysis conducted from
June 1, 2015 to July 31, 2015 in 17 wards of a general hos-
pital (neurology-stroke unit, geriatrics, post-acute geriatric
treatment, emergency medicine, metabolic medicine, car-
diovascular medicine, orthopedics, rehabilitation medicine,
neurosurgery, post-acute extensive phase rehabilitation,
vascular surgery, general surgery, medicine gastroenterology,
cardiology, neurological and post-surgery intensive care,
emergency department, and digestive endoscopy clinic) and
in home care services in a northern Italian city.

Sample

In order to determine the sample size for the two groups of
nurses, a pilot study involving 25 DS nurses was conducted in
April 2015. The results of this preliminary analysis highlighted
an average score of 26.26 (£6.63 standard deviation [SD]) for
fatigue, which was the principal outcome of this research.
Therefore, assuming that among nurses who performed three
RNSs the score of fatigue was increased 3 points, the sample
size, with a significance value of 0.05 and a power of 0.80,
was 2:1 in favor of night shift nurses. Nevertheless, as a 65%
response rate to questionnaire was provided, the correct ratio
between daily and night shift nurses was ~3:1 in a total sample
of minimum 260 individuals. The nurses involved in the pre-
liminary study were excluded from the sample of this study.

The nurses (n=278) who agreed to complete the ques-
tionnaire during the study period were recruited for our
convenience sample: 213 nurses regularly working in three
RNSs and 65 in DSs.

In our hospital, DS nurses worked morning and afternoon
shifts according to a weekly timetable scheduled from Monday
to Friday, whereas RNS nurses worked according to a 6-day
cycle timetable with backward rotation and “quick return”
(first day afternoon; second morning, third night, fourth the
end of the previous night shift; fifth and sixth rest). In Table
1, information regarding the shift timetable is shown in detail.

Instrument

The instrument used for data collection was the “Standard
Shift Work Index” (SSI),” translated in Italian.* Before the
administration of SSI, we held a meeting with the professionals
of each hospital unit in order to give information about this
research, encouraging their participation.

Table | Shift details: comparison between RNS and DS nurses

Shift scheduling RNS nurses DS nurses
information (n=179) (n=53)
Morning: work shift start time, n (%)

6.00 am 2(1) 0 (0)
7.00 am 177 (99) 30 (57)
7.30 am 0 (0) 4(7)
8.00 am 0 (0) 15 (28)
8.30 am 0 (0) 3 (6)
Morning: work shift finish time, n (%)

12.00 pm 0 (0) I (2)
1.00 pm 129 (72) 24 (45)
1.30 pm 49 (27) 5(10)
2.00 pm () 8 (I5)
3.00 pm 0 (0) 15 (28)
Afternoon: work shift start time, n (%)

11.30 am 0 (0) I (2)
12.00 pm 0 (0) 6(l)
1.00 pm 129 (72) 41 (77)
1.30 pm 49 (27) 0 (0)
2.00 pm (1) 0 (0)
Afternoon: work shift finish time, n (%)

7.00 pm 0 (0) 35 (66)
8.00 pm 179 (100) 13 (24)
Night: work shift start time, n (%)

8.00 pm 179 (100) 0 (0)
Night: work shift finish time, n (%)

6.00 am 2(1) 0 (0)
7.00 am 177 (99) 0 (0)

Abbreviations: DS, day shift; RNS, rotating night shift.

The SSI is a self-report questionnaire with good psycho-
metric properties that has been used to compare groups of
shift workers working on different types of shift systems for
assessing the impact of work on the health and well-being
of individuals. This scale can be used as a whole battery, or
in part, as all its measures are independent of each other,
producing individual scores.’*>¢

We chose the following subsections of SSI, in accordance
with the aims of this study:

1. “Work situation” consists of three questions investigating
work seniority, experience, and time spent at work weekly.

2. “General job satisfaction” consists of five items which
“measure the degree to which the employee is satisfied
and happy with the job” with a 7-point score ranging
from “disagree strongly” (score 1) to “agree strongly”
(score 7).

3. “Information on shifts” consists of five questions con-
cerning time spent on shifts, start and end of shifts,
advantages or disadvantages of shifts, advance shift
scheduling time, and less acceptable shift among morn-
ing, afternoon, and night.
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4. “Personal habits” consists of only two questions regarding
daily personal habits (smoking and coffee consumption).

5. “Sleep” includes many questions aimed at investigating
“sleep habits.” We chose only four questions among all
the sleep items, as shown in Table 5, which are evalu-
ated by a Likert scale ranging from 1 (almost never) to
5 (almost always), “a score, of 5 being associated with
high sleep disturbance.”

6. “Chronic fatigue,” indicated as “general tiredness and
lack of energy,” is composed of 10 items: “five ques-
tions are positively oriented to index general feelings of
vigor and energy, the opposite of fatigue (the items are
reverse recoded)” whereas the other five items investi-
gate “general feelings of tiredness and lack of energy.”
The score is based on a 1-5-point Likert scale (“higher
score is an indication of more fatigue”).

7. “Physical health conditions” contains two subscales
evaluating cardiovascular and gastrointestinal disorders:
the first eight questions aimed at highlighting digestive
conditions, and the second eight questions investigated
cardiovascular conditions, with a Likert scale ranging
from 1 to 4 —““A higher score on each scale is associated
with poorer physical health.”

8. “General health questionnaire,” the 12-item version we
chose, is a self-administered test for detecting minor
psychiatric disorders, with a multiple-response scale or
“Likert scale” —

psychological health.”

“A higher score would indicate poorer

9. “Injuries” is composed of two items for investigating the
number of injuries at work reported in the last 3 years
and the shift in which they occurred.

10. “Demographic and professional information” includes
five items concerning age, sex, marital status, profes-
sional qualifications, and employment contract and
hours worked per week. Cronbach’s alpha for “job

EENT3

satisfaction,

EENT3

poor sleep,

29 ¢

chronic fatigue,” “physical
health conditions,” and “general health questionnaire”

was 0.79, 0.81, 0.85, 0.65, and 0.82, respectively.

Statistical analysis

After collecting the completed questionnaires, the variables
were reported in EXCEL database. For continuous variables,
numerical categories were chosen in a number sufficiently
representative but not excessive and successively statistically
analyzed with STATA program.

Categorical variables were reported as absolute and
percentage frequencies. For continuous variables, mean and
SD were calculated. We compared the scale score of each
item between night and DS workers by using the Fisher’s

exact and chi-square test for categorical data and two-sided
unequal unpaired #-test (adopting Satterthwaite degrees of
freedom) for continuous data.

The association between the binary variable shift work
and selected characteristics was analyzed by means of logistic
regression and expressed as odds ratio (OR) with confidence
interval at 95% (95% CI). The OR measures the strength of
association between the characteristics of the cohort and DS
worker. Positive OR means that the odds for the DS worker
were greater when exposed to an increased value of covari-
ates analyzed. Data were analyzed by using the statistical
software Stata version 12 (2011).

Ethical considerations

This study was performed in accordance with the Declara-
tion of Helsinki and was authorized by both the Medical
Director and Director of Nursing of the General Hospital
(NOCSAE) of Modena. The present study was approved by
the Institutional Review Board of Local Nurses Association.
All nurses provided written informed consent. The anonym-
ity and confidentiality of participants were assured and their
decision to participate voluntarily in this study was respected.

Results

The response rate was 86% (239/278). Seven of 239 question-
naires were excluded because they were incomplete. Results
were extrapolated from 232 questionnaires. Demographic
and professional data of our sample are shown in Table 2.
RNS workers were statistically significantly younger than DS
workers (3817 vs 4516 SD years old on average; unpaired
t-test; P<0.001). In both groups, >70% of nurses were female.
In all, 31% of RNS workers was single, compared with 9%
of DS workers, in whom married status prevailed (64%) in a
statistically significant way (chi-square test; P=0.002). RNS
workers more frequently had a degree in nursing, compared
with DS nurses (83% vs 75%, chi-square test, P=0.003),
but they less frequently had an employment contract of
indefinite duration in comparison to other group (86% vs
96%, chi-square test, P=0.033). The professional experience,
evaluated as years of work, statistically significantly differed
between the two groups of nurses: 14.1 years on average in
RNS nurses compared to 22.5 in DS nurses (unpaired #-test,
P<0.001), whereas the mean hours spent at work by the two
groups did not show any statistically significant difference.
Regarding job satisfaction, the rotating shift professionals
reported the lowest mean score (23.115.7 SD), whereas daily
shift workers reported the highest mean score (26.4+4.2 SD),
with a statistically significant difference (unpaired z-test,
P<0.001) (Table 3). Among all shifts, the afternoon shift
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Table 2 Sample characteristics: comparison between RNS and
DS nurses

Variables RNS nurses DS nurses P-value
(n=179) (n=53)

Age

(years), m = SD 3847 45+6 <0.001

Sex, n (%)

Male 51 (28) @2l 0.293

Female 127 (71) 42 (79)

Missing data I (l) 0 (0)

Marital status, n (%)

Single 56 (31) 509 0.002

Married 77 (43) 34 (64)

Cohabiting 37 (21) 9 (17)

Divorced 8 (4) 509

Missing data (1) 0(0)

Education, n (%)

Registered nurse Il (6) 4 (8)

Bachelor in nursing sciences 149 (83) 40 (75) 0.003

Master in nursing sciences 18 (10) 8 (I5)

Missing data I (1) 1(2)

Employment contract, n (%)

Temporary 26 (14) 2(4) 0.033

Permanent 153 (86) 51 (96)

Work schedule, n (%)

Full time 165 (92) 49 (92) 1.000

Part time 14 (8) 4(8)

Seniority

(years), m = SD 14.1+7.4 22.5+7.5 <0.001

Hours worked per week

m + SD 35.3£2.5 35.3£3.0 0.926

Time worked in the present

shift system

(years), m £ SD 11.4+7.0 10.0£7.0 0.229

Note: The values in bold are statistically significant.
Abbreviations: DS, day shift; m, mean; RNS, rotating night shift; SD, standard
deviation.

was the least appreciated, according to both groups. No
statistically significant difference between the two groups
was highlighted in the answers to the question whether the
advantages associated with shift work outweighed the disad-
vantages. Concerning information on shifts, 73.1% of daily
workers versus only 22.2% of RNS nurses reported that their
shift timetable was scheduled months in advance (chi-square
=46.53, P=0.000). The personal habits (smoking cigarettes

Table 3 Job satisfaction: comparison between RNS and DS nurses

and caffeine assumption) of both groups did not statistically
significantly differ.

Concerning chronic fatigue, as shown in Table 4, some
items, but not the total scale, reported statistically significant
higher scores in the group of rotating shift workers compared
to other nurses (unpaired #-test): “I usually feel pretty apa-
thetic” (P=0.007), “I often feel exhausted” (P<0.001), and “I
feel exhausted most of the time” (P=0.026). The two groups
presented a statistically significant difference in sleep disorders
(Table 5). RNS nurses reported lower scores in sleep quality and
quantity compared to DS nurses; in particular, they claimed to
suffer from sleepiness during morning shifts (unpaired #-test,
P<0.001). The average score of digestive symptoms reported
was 15.2 (£5.2 SD) in RNS workers and 14.2 (4.3) among
DS workers, without any statistically significant difference.
Cardiovascular symptoms statistically significantly differed
only for two items concerning “chest pains” (1.4+0.6 vs
1.240.4, P=0.036) and “chest tightness” (1.31£0.6 vs 1.1£0.4,
P=0.036), symptoms more prevalent among RNS workers. In
all, 69.3% of RNS and 69.8% of DS workers did not report
any workplace accident in the previous 3 years; most accidents
reported by both groups occurred in morning shifts (62.5% and
36.4% among daily and rotating shift workers, respectively).
Atthe psychiatric symptom subsection, RNS workers reported
higher mean scores compared to the other group (13.4+4.9 vs
11.544.2, unpaired #-test, P=0.011).

We highlighted statistically significant associations
between work shifts and some characteristics of sample by
means of multivariate multiple logistic regression: positive
correlation between daytime work and quantity (OR =1.28,
95% CI: 1.01-1.62, P=0.039) and quality (OR =1.41, 95%
CI: 1.09-1.83, P=0.009) of sleep, and negative correlation
between daytime and feeling of tiredness (OR =0.45, 95%
CI: 0.34-0.60, P<0.001).

Discussion
In our study, the response rate was relatively high in com-
parison with other studies,*?* indirectly suggesting the

potential impact of this issue on professional well-being. The

Answers to SSI “job satisfaction” items RNS nurses (n=179) m £ SD DS nurses (n=53) m £ SD P-value
Generally speaking, | am very satisfied with my nursing 4.9£1.7 5.7+1.1 0.001

| frequently think of quitting this job 2719 2.1£1.7 0.057

| am generally satisfied with the kinds of activities | do in this job 5.1t1.6 5.8+0.9 0.002
Most people in this job are very satisfied with it 3.7+1.5 4.1+1.7 0.064
People in this job often think of quitting 4.0£1.8 3.1£1.8 0.003
General job satisfaction 23.1%£5.7 26.4+4.2 <0.001
Note: The values in bold are statistically significant.

Abbreviations: DS, day shift; m, mean; RNS, rotating night shift; SD, standard deviation; SSI, Standard Shift Work Index.
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Table 4 Fatigue: comparison between RNS and DS nurses

Answers to SSI “fatigue” items RNS nurses (n=179) m £ SD DS nurses (n=53) m £ SD P-value
| generally feel | have plenty of energy 2.9+0.8 3.0+0.7 0.285

| usually feel drained 2.0+0.9 2.3%1 0.116

| generally feel quite active 3.1+0.8 3.2+0.6 0.583

| feel tired most of the time 2.5+0.9 2.410.9 0.289

| generally feel full of vigor 2.8+0.9 2.7+0.8 0.415

| usually feel rather lethargic 1.9+0.9 1.5+0.6 0.007
| generally feel alert 3.310.7 3.240.7 0.237

| often feel exhausted 2.4+0.9 1.8+0.7 <0.001
I usually feel lively 3.1+0.9 3.1+0.7 0.841

| feel weary much of the time 2.3+0.9 2.0+0.8 0.026
General feelings of fatigue 26.316.3 24.5+4.8 0.060

Note: The values in bold are statistically significant.

Abbreviations: DS, day shift; m, mean; RNS, rotating night shift; SD, standard deviation; SSI, Standard Shift Work Index.

Table 5 Sleep and tiredness: comparison between RNS and DS
nurses

RNS nurses DS nurses P-value

(n=179) m £+ SD (n=53) m+SD

How do you feel about the amount of sleep you normally get?

Questions

Morning shifts 2.7+l 3.320.9 <0.001
Afternoon shifts 3.7+0.8 3.810.6 0.388
Night shifts 2.4+1.2 - -

Days off 3.6%1 4+0.7 0.054
How well do you normally sleep?

Morning shifts 2.4+ 3.4+0.8 <0.001
Afternoon shifts 3.5+0.8 3.840.8 0.023
Night shifts 2.5+1.2 - -

Days off 3.810.9 4+0.8 0.218
How rested do you normally feel after sleep?

Morning shifts 2.4+0.9 3.3+0.8 <0.001
Afternoon shifts 3.4+0.8 3.810.8 0.006
Night shifts 2.4+1.2 - -

Days off 3.740.9 4+0.7 0.052
Do you ever feel tired on what type of shift?

Morning shifts 3.5£0.9 3.440.6 0.479
Afternoon shifts 2.9+1 2.9+0.8 0.892
Night shifts 3.8tl.1 - -

Days off 2.5%1.1 2.610.9 0.632
Total score

Morning shifts 11.3£2.1 13.9+2.9 <0.001
Afternoon shifts 9.44+2.1 10.2+2.6 0.058
Night shifts 14.4+3.8 - -

Days off 8.5+2.4 9.413.1 0.099

Note: The values in bold are statistically significant.
Abbreviations: DS, day shift; m, mean; RNS, rotating night shift; SD, standard deviation.

demographic and professional characteristics of the two nurse
groups significantly differed and reflected a particular work
organization, which allocates nurses who are younger, single,
less experienced and in good health to RNSs.>" In accordance
with other authors,’’ this unequal distribution between workers
on RNS and DS could represent a natural selection of profes-
sionals based on their health and familial conditions or a sort

of apprenticeship for younger workers, quite common in health
care settings worldwide. The higher percentage of nurses with
degrees in the RNS group was probably related to both their
younger age and university nursing courses only recently avail-
able. Nevertheless, both RNS and DS nurses in our sample
were employed for the same number of hours per week.

The comparison between the two groups highlighted that
RNS nurses reported lower job satisfaction. In this regard, the
literature data are conflicting as many authors have agreed on
this point,*>**but others have demonstrated that nurses’ job sat-
isfaction is independent of the modality of shift schedule.**”In
our sample, the RNS workers were informed of their shift sched-
ules with less advance notice than DS nurses and this condition
could have been a reason for dissatisfaction due to the difficulty
in scheduling of both family duties and recreational activities.
Moreover, in our research, reduced job satisfaction was associ-
ated with more frequent physical and psychological symptoms
related to stress, suggesting a clear correlation between these two
conditions, as indicated by other authors.** The literature agrees
in indicating that RNS work imposes circadian strain and leads
to a greater number of physical and psychological symptoms
with a higher risk for several chronic diseases than other shift
schedules.>** The RNS nurses in our sample presented chronic
fatigue, sleep alterations, cardiovascular, and minor psychiatric
symptoms more frequently, although they were younger and
with less family responsibilities than others. Our study high-
lighted that DS nurses presented a lower risk for developing
insomnia whereas RNS nurses more frequently suffered from
sleep disorders, which influenced their subsequent work perfor-
mance. These results, in line with other studies,'>*® suggest that
RNS work represents a stress factor, which can lead to chronic
discomfort and mild somatic alterations, predisposing to the
development of psychological and physical diseases.

We have to emphasize that the counterclockwise (after-
noon/morning/night) and rapidly consecutive rotation
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implemented in our hospital did not favor rest and sleep
between one shift and another due to both the rapid sequen-
tiality and backward rotation of shift. In fact, the literature
indicates that different clockwise rotations (morning/after-
noon/night) could be more protective, as well as a no rapid
sequential rotation as nurses require at least 4 days to adjust
their circadian rhythms of cortisol secretions after a night
shift.?>%

RNS workers reported lower scores in sleep quality and
quantity when they had to work morning shifts compared to
DS nurses, suggesting that morning shifts should not start
too early in order to permit adequate sleep and regeneration
of energy. Our research suggests that night shift work, like
jet lag, can frequently induce sleep disorder which, still
underestimated, can represent a risk factor for poor mental
and physical health as well as for accidents.”

Limitations

The main limits of this study consist of both its small sample,
composed of two groups, RNS and DS, and the lack of a
comparison with other hospitals and/or residential facilities.
Moreover, its cross-sectional design does not permit us to
completely evaluate the causal relationship between the work-
shift modality and the selected variables. Prospective research
in larger samples collected in many health care environments
could help us to investigate this topic in greater depth.

Conclusion

Our study is one of the few available on the work schedule
organization of an Italian general hospital. It has contrib-
uted to highlight that RN'S work can be a stress factor with
an impact on worker’s health and well-being, in particular
on job satisfaction, quality and quantity of sleep, and
psychological and cardiovascular conditions, frequently
inducing chronic fatigue. Our results suggest that workers
with rotating night schedule load need special attention and
frequent health checks due to the higher risk for both job
dissatisfaction and undesirable health effects. Nurse patient
care requires a high level of responsibilities and careful
attention. Consequently, working conditions should be
optimized in order to provide an appropriate quality of care
over a 24-hour period. In accordance with the World Health
Organization definition of shift work as a risk condition
for many health disorders, we suggest that implementing
ergonomic criteria aimed at reducing the adverse effects of
shift schedules can permit a better organization of health
care. In fact, we can infer that if a shift work pattern is more
respectful of the health and well-being of workers, it could
improve the life quality of both workers and patients. The

implications of stress work schedules could be relevant to
the emotional welfare of health workers and their capacity
to maintain compassion and empathy for the people in their
care.® This study, in accordance with most studies which
highlighted a significant positive association between quick
returns (<11 hours off work between two work shifts) and
insomnia, sleepiness, fatigue and other shift work disor-
ders,'>! contributes to indicate that a regulation of at least
11 hours off work between two work shifts, as applied in
many European countries, could ensure more shift worker
well-being. Moreover, we can underline that a shift schedule
prepared sufficiently in advance could be more protective
for private life, reducing causes of psychological stress and
social maladjustment.

Our findings are relevant not only for individual nurses
but also for education, service provision, and research. More
studies are necessary to better analyze the burden of shift
work on the health and well-being of workers and patients.
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