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Abstract

Background: Shift work is a very common characteristic in healthcare and
has been associated with work-related stress. Objective: This study ai-
med to research about the relationship between current shift work and
work-related stress symptoms presented in healthcare workers in a cli-
nical setting in Medellin, Colombia. Methods: A cross-sectional study was
conducted from January to July in 2014. A total of 50.5 % of participants
performed their work activities in rotating shifts and 49.5% worked only
during the day. Most of the professionals who participated in the survey
were nurses and administrative staff. Participants completed demogra-
phic, occupational and lifestyle questionnaire, and a self-reported work-
related stress symptoms instrument. Results: The study sample consisted
of 160 (80%) females and 40 (20%) males. The average age was 35.1 + 9.1,
Generally, no significant differences were found in relation to psychologi-
cal and emotional symptoms of social, intellectual and occupational beha-
vior in shift workers compared to daytime workers. In a stratified analysis,
among the nurses and nursing assistants group, those engaging in shift
work reported significantly lower/fewer physiological symptoms and hig-
her/more intense psycho emotional symptoms than the daytime workers
(p=0.030 and p=0.047 respectively). Conclusions: In the stratified analysis,
this cross-sectional study found a difference in work-related stress bet-
ween daytime workers and shift workers in regards to nurses and nursing
assistants. It was noticed that nurses and nursing assistants engaging
in shift work reported higher psycho emotional and lower physiological
stress symptoms compared to their daytime working counterparts. Proba-
bly, this corresponds to the numerous job demands during shift working or
the different coping mechanisms.

Keywords: Workday Shifts, Work-Related Stress, Occupational Stress,
Allied Health Workers, Healthcare, Nurses.
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Resumen

Antecedentes: El trabajo por turnos es una caracteristica muy comun en la asisten-
cia sanitaria y se ha asociado con el estrés relacionado con el trabajo. Objetivo: En
este estudio, se investigd la relacion entre el trabajo por turnos actual y los sintomas
de estrés relacionados con el trabajo entre los trabajadores de la salud de un en-
torno clinico en Medellin, Colombia. Métodos: Se llevd a cabo un estudio transversal
entre enero y julio de 2014. Un total de 50,5% de los participantes llevaban a cabo
sus actividades de trabajo en turnos rotativos y 49,5% trabajaban sélo durante el
dia. La mayoria de los profesionales que completaron la encuesta eran enfermeras
y personal administrativo. Los participantes completaron informacion demografica
ocupacional y acerca de su estilo de vida, y un instrumento de auto-reporte sobre
sintomas de estrés relacionado con el trabajo. Resultados: La muestra del estudio
consistio de 160 (80%) mujeres y 40 (20%) hombres. La edad media era de 35,1 £ 9,1.
En general, no se observaron diferencias significativas en los sintomas emocionales,
fisioldgicos, de comportamiento social, intelectual y ocupacionales en los trabajado-
res por turnos en comparacion con los trabajadores diurnos. En un andlisis estra-
tificado, en el grupo de enfermeras y auxiliares de enfermeria, quienes realizaban
trabajo por turnos se observaron significativamente menores sintomas fisiolégicos
y emocionales y mayores sintomas psicoemocionales que los trabajadores de dia (p
= 0,030 y p = 0,047, respectivamente). Conclusiones: Este estudio transversal en-
contré una diferencia en el estrés relacionado con el trabajo entre los trabajadores
por turnos y los trabajadores diurnos en el analisis estratificado y sélo para enfer-
meras y auxiliares de enfermeria. Se observé que las enfermeras y auxiliares de
enfermeria que participan en el trabajo por turnos informaron de sintomas de estrés
psicoemocionales mas elevados mientras que los sintomas fisioldgicos fueron mas
bajos en comparacién con sus homélogos que laboraban durante el dia. Esto podria
ser debido a las diferentes demandas del trabajo entre los turnos o los diferentes
mecanismos de afrontamiento.

Palabras clave: Trabajo por turnos, Estrés Ocupacional, Trabajadores de la Salud,
Asistencia Sanitaria, Enfermeras.

Introduction

Shift work has become increasingly common due to recent changes in economics
and political trends. It is estimated that in industrialized countries, approximately
20% of jobs use this type of work modality (Tripartite Meeting of Experts on Working
Time Arrangements ILO & International Labour Office, 2011). European and North
American surveys reported that between 15 to 30% of the adult worker population
is exposed to shift work (Alterman, Luckhaupt, Dahlhamer, Ward, & Calvert, 2013;
Eurofound, 2012). According to the First National Survey of Health and Working Con-
ditions in 2007, 29% of people in Colombia work in rotating shifts (Ministerio de la
Proteccion Social, 2007).

Although the mechanisms explaining the impact of shift work on health are not fully
understood, its effects have been extensively studied.

It has been reported that shift work is associated with cancer, diabetes, gastroin-
testinal disorders, metabolic and cardiovascular disease (Knutsson, 2003; Kubo et
al., 2006; Lie, Roessink, & Kjaerheim, 2006; Mosendane, Mosendane, & Raal, 2008;
Nojkov, Rubenstein, Chey, & Hoogerwerf, 2010; Pan, Schernhammer, Sun, & Hu, 2011;
Wang, Armstrong, Cairns, Key, & Travis, 2011), and the proposed underlying mecha-



http://dx.doi.org/10.21615/cesp.9.2.3

Shift work and work- related stress symptoms in health care workers in a tertiary hospital in Medellin, Colombia

[EHPSICOLOGIA

P4g 30

Shift work and work-related
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nisms encompass circadian rhythm disruption, light at night, sleep deprivation, im-
mune depression, lifestyle changes and stress (Boivin & Boudreau, 2014; Brondel,
Romer, Nougues, Touyarou, & Davenne, 2010; Bushnell, Colombi, Caruso, & Tak, 2010;
Crispim et al., 2011; Fritschi et al., 2011; Hansen, 2001). Specifically, in relation to
healthcare work, in which non-regular and night work hours are commonly seen,
there is evidence, most of it from studies in nurses, about how this type of job organi-
zation can affect workers in a negative way, both physiologically and psychologically
(Admi, Tzischinsky, Epstein, Herer, & Lavie, 2008).

Work-related stress, defined as those aspects of work design, organization and ma-
nagement and their social and organizational context, that have the potential to cau-
se harm to employee health (Harma, Kompier, & Vahtera, 2006) has been shown
to be different between day workers and shift workers (Bogqild, Burr, Tuchsen, &
Jeppesen, 2001; Parkes, 1999; Tenkanen, Sjoblom, Kalimo, Alikoski, & Harma, 1997).
Moreover, shift work and irregular work hours can interfere the work-life balance
(Jansen, Kant, Nijhuis, Swaen, & Kristensen, 2004).

Studies addressing the association between shift work and work-related stress have
not reached consensus; some of them have pointed out to that occupational stress
is higher for shift workers when compared to day workers (Boggild et al., 2001; Dar-
tiguepeyrou, 1999; Harada et al., 2005; Parkes, 1999), while others have not found a
significant difference (Knutsson & Nilsson, 1997). These differences may be explai-
ned by the type of stress measured, sample size, and coping strategies to eliminate
or reduce occupational pressures.

Shift work and work-related stress are important exposures to be studied in the
health care sector, and it seems that both show similar psychophysiological stress
reactions, pathways to affect health status (Harma et al., 2006) and interference with
social and family life (Demerouti, Geurts, Bakker, & Euwema, 2004; Simon, Kummer-
ling, Hasselhorn, & Next-Study, 2004).

In the present study we investigated the association between shift work and work-
related stress symptoms, in health care workers from a clinical setting in Medellin,
Colombia. To our knowledge, there is no other study investigating associations bet-
ween stress symptoms and shift work among Colombian health care workers.

Study participants

This cross-sectional study was carried out in Clinica CES, a tertiary health care setting
in Medellin, Colombia by analyzing data from 200 randomly selected workers partici-
pating in a study of overweight and shift work, between January and July 2014,

Participants (clinical staff, administrative workers and technical and cleaning ser-
vices) who had worked at the clinic for over one year were invited through an e-mail
to be part in the shift and overweight study which included a stress symptoms in-
strument. Participants working less than one year in the health care setting were not
contacted, with the purpose of trying to avoid the circadian adaptation period.

Twelve of the initial 200 randomly selected employees contacted refused to participate.
Those who were excluded were replaced by additional randomly selected workers until all
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200 workers were eligible for the study. Background characteristics between participants
and those workers who refused to participate did not differ statistically. The final sample
consisted primarily of nurses and nursing assistants (44.5%) and administrative staff (22%).

The study was conducted in accordance with the Declaration of Helsinki's ethical
standards; subjects gave their informed consent to participate in the study.

Approval for this study was obtained from CES University Ethics Committee.

Measurements
Demographic, occupational and life style characteristics were assessed through a
self-administered questionnaire.

Participants were considered to work in shifts according to their affirmative respon-
se to the question: “Do you currently work in shifts?” Then they provided information
on shift work duration. Shift work duration and daily working hours of each partici-
pant was validated through administrative records.

To provide continuous work for 24 hours, a 12-hour shift system is common in Co-
lombian health care institutions; daytime (7:00 a.m. to 7:00 p.m.) and night time (7:00
p.m. to 7:00 a.m.) followed by either 36 or 60 hours off.

Work-related stress was assessed through a 31-item questionnaire designed and vali-
dated for Colombian workers by Ministerio de la Proteccidén Social (Ministerio de la Pro-
teccion Social, 2010) to detect symptoms indicating stress reactions, Cronbach a=0.889
(p=0.001). The domains are based on the following subjects: physiological symptoms (8
questions), social behavior symptoms (4 questions), intellectual and occupational symp-
toms (10 questions), psycho-emotional symptoms (3 questions), the response to ques-
tions include a four-level Likert scale (always, almost always, sometimes, never), higher
levels reflect more/more frequent stress symptoms. To calculate the overall score, in the
questionnaire, the average score of items from 1 to 8 is then multiplied by four (4), ave-
rage score of items from 9 to 12 are multiplied by three (3), from 13 to 22 are multiplied
by two (2) and for items from 23 to 31 the average is obtained. Scores below 12.6 reflect
low stress symptoms, according to questionnaire designers.

Smoking status was categorized as never smoking, past smoker and current smoker; par-
ticipants consuming at least one cigarette per day were categorized as current smokers.

Participants consuming liquor from 3-5 times in a month were considered regular
drinkers, according to Ha et al. (Ha & Park, 2005).

Regular exercise was considered if participants performed vigorous or moderate
physical activity at least once a week.

Authors decided to categorize shift work duration according to the median of the
distribution - at < 4 years and > 4 years.

Statistical analysis

Baseline characteristics of participants are summarized according to the type of
shift; continuous variables are presented according to the distribution as mean +
standard deviations or medians * interquartile range, and categorical variables
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as percentages. Chi- squared test was used to calculate the Odds Ratio with 95%
confidence intervals. To test the continuous data between groups, a t-test was used.
Values of p < 0.05 were considered to be statistically significant. All data were ana-

lyzed using SPSS Statistics 21 (SPSS Inc., IBM Corp., Chicago, IL, USA).

Results
Background characteristics of rotating shift workers and day workers are presented
in table 1.
Table 1. Background characteristics
Shift workers Day Workers
Variables Total (n=200) p-value
(n=101) (n=99)
Gender (female) 160 (80.0) 81(80.2) 79 (79.8) 0.944
Age (years) (Mean = SD) 35.1+9.1 34.4 £9.6 35.9 +8.6 0.252
Marital status
Single 83 (41.5) 41 (40.6) 42 (42.4)
Married 70 (35) 32(31.7) 38(38.4)
Cohabitation 25(12.5) 15 (14.9) 10(10.1) 0.604
Divorced 18 (9) 10(9.9) 8(8.1)
Widowed 4(2) 3(3) 1(1)
Occupation
Administrative 44 (22) 8(7.9) 36 (36.4)
Physician 18 (9%) 7 (6.9) 11011.1)
Nursing and nursing assistant 89 (44.5) 69 (68.3) 20(20.2)
Nutrition and food services 13 (6.5) 3(3.0) 10(10.1) »
Technical services 14 (7.0) 10(9.9) 4 (4) <0.001
Cleaning services 14 (7.0) 4 (4) 10 (10.1)
Pharmacist 3(1.5) 0(0.0) 3(3.0)
Physical therapy 5(2.5) 0(0) 5(5.1)
Educational level
High school 110 (55.0) 73(72.3) 37 (37.4)
Technical degree 27 (13.5) 11(10.9) 16 (16.2) <0.007***
Professional degree and higher 62(31.0) 17 (16.8) 45 (45.5)
Current smoking status
No 179 (89.5) 86 (85.1) 93 (93.9) .
Yes 21(10.5) 15(14.9 6(6.1) 0.035
Regular drinking habit
No 42 (21) 23(22.8 19(19.2)
0.604
Yes 158 (79) 78 (77.2 80 (80.8)
Regular exercise
No 98 (49) 51 (50.5) 47 (47.5)
0.388
Yes 102 (51) 50 (49.5) 52 (52.5)
Sleep hours (Mean + SD) 6.5+1.2 6.5+1.3 6.4x1.1 0.664
BMI (Kg/ m?) 25+3.9 25 3.7 25+4.1 0.977
Waist to hip ratio (Mean + SD) 0,87 +0.52 0.90 +0.73 0,85 +0.12 0.496
Daily work hours (Mean + SD) 10.4 £1.9 11.541.3 9.3+1.8 <0.007**
Years working in same shift
<4 years 107 (53.5) 46 (45.5) 61(61.6) .
>4 years 93 (46.5) 55 (54.5) 38 (38.4) 0.016

*p<0.05 " p<0.001
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The study sample consisted of 80% female and 20% male participants. A total of 50.5
% of participants performed their work activities in rotating shifts and 49.5% during
the day. Most professionals were nurses and administrative staff, differences in oc-
cupation are statistically significant (p<0.001) between shift workers and day work-
ers. The mean age of participants was 35.1 + 9.1 years, most of them were single.

Prevalence of smoking was higher for workers in rotating shifts, 14.9% compared to
10.5% for day workers. This difference is statistically significant.

More than half of participants were regular drinkers, with no statistically significant
differences between current shift workers and day workers.

Current shift did not differ from day workers regarding regular physical activity.

Self-reported sleep hours did not differ between current shift workers and day work-
ers (p=0.664)

Educational level was significant higher in day workers, compared to shift workers. (p<0.001).

On average, current shift workers had higher daily working hours than non-shift
workers (p<0.01), and higher shift work duration (p=0.01).

The results for the relation between work-related stress and job schedule type are
shown in table 2.

Table 2. Stress symptoms means of according to job schedule type

Stress symptoms Day worker (n=99) Shift worker (n=101) p value
Physiological (Mean (SD)) 6.06 (3.37) 5.78 (3.24) 0.55
Social Behavior (Mean (SD)) 1.62 (1.96) 1.96 (2.06) 0.227
Intellectual and occupational (Mean (SD)) 1.64 (1.24) 1.69 (1.08) 0.777
Psycho emotional (Mean (SD)) 0.53(0.51) 0.58 (0.55) 0.494
Total Score (Mean (SD)) 9.86 (5.49) 10.03 (5.16) 0.828

http://dx.doi.org/10.21615/cesp.9.2.3

No significant differences were seen in physiological, social behavior, intellectual
and occupational and psycho emotional or total symptom scores in shift workers
compared to day workers.

Among occupations, statistically significant differences were observed in physiologi-
cal and psycho emotional symptoms means in the group conformed by nurses and
nursing assistants. (p=0.030 and p=0.047 respectively). Table 3.

Nursing and nursing assistants according to shift did not differ in their background
characteristics, except for the educational level (p=0.001) and daily work hours
(p=0.001). Yet, shift workers within this group show lower physiological and higher
psycho emotional stress symptoms.

In the overall sample, table 4 summarizes the relationships between overall stress
and sex, daily work hours, years working in the same shift and sleep hours after
adjustment for age, an increased OR was observed for females and participants
reporting less than 6 hours of sleep (p<0.004).
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Table 3. Stress symptoms and job schedule type in nursing and nursing assistants

Occupation Symptoms Day worker Shift worker p value
Physiological (Mean (SD)) 7.8 (3.8) 5.9 (3.1) 0.030*
Nursing Social Behavior (Mean (SD) 1.3(1.5) 2.04(2.1) 0.180
and nursing Intellectual and occupational (Mean (SD)) 1.6 (1.1) 1.7 (1.1) 0.680
assistants Psycho emotional (Mean (SD)) 0.40 (0.27) 0.59 (0.59) 0.047*
Total Score 13.25(1.2) 13.20 (1.3) 0.991
*p<0.05

Table 4. Relationship between overall stress and job related factors adjusted by age

OR (95%CI)* p-value
Sex
Female 3,30 (1,47-7,39)
0,004*
Male 1
Daily work hours
=10 0,77 (0,43-1,38) 0392
<10 1 '
Sleep hours
b 3,31 (1,83-5,98
= ( ) <0,007***
=6 1
Years working in the same shift
<4 years 1
>4 years 0,94 (0,49-1,8) 0837

2 Stress was dicotomized into low vs. high using a cut off point for overall stress of 12.6
**p<0.01, *** p <0.001

The results of multivariate logistic regression analysis for overall high vs. low stress
according to the type of shift for the overall sample are presented in table 5. The
unadjusted odds ratio (OR) for stress was 1.00 (0.75-1.32), with no significant as-
sociation found. Sex-adjusted OR for stress was 1.00 (0.75-1.33), model 2 (adjusted
by sex, age, sleep hours and daily working hours), model 3 (adjusted by sex, age,
sleep hours, daily working hours and years working in the same shift) and model 4
(4 adjusted by sex, age, sleep hours, daily working hours, years working in the same
shift, educational level and smoking) show the same trend, with no significant asso-
ciations (p>0.05).

Table 5. Multivariate adjusted OR for shift workers/day workers

Unadjusted Model 1 Model 2 Model 3 Model 4
OR (95%Cl)  p-value OR (95%CIl) p-value OR(95%CI) p-value OR (95%CI) p-value OR (95%Cl) p-value
Shift worker 1,00 1,00 1,01 0,98 0.99
(0,75-1,32) 0,985 (0,75-1,33) 0997 (0,66-152) 0964 (0,65-149) 988  (0.53-1.86) (0,98
Day worker 1 1 1 1 1

Model 1 adjusted by sex

Model 2 adjusted by sex, age, sleep hours and daily working hours
Model 3 adjusted by sex, age, sleep hours, daily working hours and years working in the same shift
Model 4 adjusted by sex, age, sleep hours, daily working hours, years working in the same shift, educational level and smoking

http://dx.doi.org/10.21615/cesp.9.2.3
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Analyzing the effect of shift
work on job related stress
and job performance, a study
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king in rotating shifts seems
to experience the most
job-related stress, mostly
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and management of the unit
subscales, similar to the
results of our study, where
psych emotional symptoms
were statistically higher for
rotating nurses.
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Discussion

The aim of this study was to assess the relation between shift work and work-related
stress, detecting symptoms indicating stress reactions in a tertiary clinical setting,
in Medellin, Colombia. Some of the previously published studies assessing work-
related stress and shift work reported a positive relation between them, while some
others have failed to detect such association.

Consistently with the results of a study (Knutsson & Nilsson, 1997), which evaluated
job strain in shift and day time workers according to Karasek's Demands/control
model, shiftwork was not significantly associated with job strain in the regression
model. Also Skipper, et al,, evaluating the effects of shiftwork on physical health and
mental depression in nurses, found that there was no significant correlation bet-
ween them (Skipper, Jung, & Coffey, 1990).

Among occupations, it was found in a study that rotating nurses experienced greater
job-related stress, when compared with day nurses (Coffey, Skipper, & Jung, 1988).
In our study, although the relationship was not statistically significant in the overall
sample, when the sample was limited to nurses and nursing assistants, shift nurses
and nursing assistants reported significantly more psycho-emotional stress symp-
toms compared to day nurses and assistants, but significantly less physiological
stress. Lin et al. also reported an increased occupational stress in nurses working
in rotating shifts compared with those who worked day shift, as measure by having
experienced effort/reward imbalance (Lin et al., 2015).

In contrast with our results, using self-reported and objective physiological symp-
toms, Yuan et al found that nurses who worked in shifts experienced more fatigue
symptoms that nurses who work during the day, the acute fatigue symptoms inclu-
ded: “"drowsiness and lack of energy”, “difficulty concentrating” and “feel uncomfor-
table” (Yuan et al., 2011).

Analyzing the effect of shift work on job related stress and job performance, a study
described that nurses working in rotating shifts seems to experience the most job-
related stress, mostly in interpersonal conflicts and management of the unit subs-
cales, similar to the results of our study, where psych emotional symptoms were
statistically higher for rotating nurses. This is possibly due to that nurses working
in shifts must interact with a different group of people on each shift (coworkers and
patients), making it more difficult to create good relationships which might alleviate
some of the psycho emotional effects of stress (Coffey et al., 1988).

Interestingly, Coffey et al. also reported that nurses working during the night have
less stress in terms of physical working conditions, explained by the fact that de-
mands on healthcare during the night are less stressful than those of the other shi-
fts (Coffey et al., 1988). With this finding in mind, authors of the present study could
hypothesize that the number of consecutive nights in each shift may exert an effect
over physical symptoms of stress, and further research is warranted.

A number of studies have looked into the association between sleep quality and
guantity and shift work, and some of them have found altered patterns in shift wor-
kers (Doi, 2005), while in this study there was no a significant difference in the self-
reported hours of sleep between shift workers and day workers. When hours of sleep
and other factors were controlled for in the multivariate model, the relationship bet-
ween shift work and overall stress is not significant. However, in our study, overall
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stress was independently associated with sleep hours and this is an important topic
to explore in future studies.

Also in agreement with our results, Tajvar et al reported that there were no signifi-
cant differences in mental and social symptoms in nurses working in rotating shifts
compared to nurses working on permanent day shifts in a medical intensive care
unit (Tajvar et al., 2015).

Regarding current smoking status, a significant difference was observed between
shift workers and day workers (p=0.035); the number of current smokers in shift
workers was more than twice of that found for day workers, showing a similar pat-
tern as in the study performed in a prospective cohort in Japanese male workers
(Fujino et al.,, 2006) and in a study assessing cardiovascular risk among employees
from a public university in Brazil (Pimenta, Kac, Souza, Ferreira, & Silqueira, 2012).
Also shift workers showed a higher prevalence of current smoking than daytime
workers (58.8% vs. 47.6%, respectively) in a study conducted by Kubo et al. (Kubo et
al., 2011).

Self-reported shift work history was commonly used in previous studies trying to as-
sess its effect on physical and psychological outcomes. One strength of the present
study is that self-reported shift work history was validated through administrative
work history data to avoid recall biases.

However, this study has some limitations that need to be considered. First, the sam-
ple size is relatively small and our data were collected from self-reported question-
naires and are susceptible to random misclassification by participants, therefore the
stress symptoms could be under or overestimated.

Most of the previous studies on shift work have been made in factories, where tasks
on each of the shifts are very similar. Similarity of tasks is difficult to assess in
healthcare workers, due to fact that there are likely different job requirements for
day workers and shift workers, and those requirements can exert a modulating
effect on the relationship between shift work and work-related stress.

The cross-sectional nature of this study impedes to prove any chronobiological effect
of shift work.

Heavy workload, measured as the number of days of overtime per week can be an
independent covariate being associated with job related stress that was not explored
in the present study.

Future studies should investigate job demands and control among health care wor-
kers, additionally shift work exposure must be explored in depth, including measures
such as speed, direction and frequency of night shifts to be further examined. Coping
strategies and their relationship with shift work experience is another topic to be
further explored.

Conclusion

This cross-sectional study did not show a difference in job-related stress between
day workers and shift workers. However, in nurses and nursing assistants specifi-
cally, those engaging in shift work reported higher psycho emotional and lower phy-
siological stress symptoms. Negative effects of shift work appear to depend on the
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type of stress being measured and are not always observed, at least for occupations
where the job demands vary shift to shift. More research should be done in order
to investigate the influence of some important confounders, such as sleep quality,
different job demands between shifts, worker’s control over their jobs and previous
experience working in shifts.
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