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ABSTRACT

Obijective: To identify the predominant chronotype in nursing workers who work in surgical clinics of university hospitals and
to verify the association with work shift. Method: Cross-sectional study, performed in surgical clinics of university hospitals in
the Southern region of Brazil. The sample of 270 nursing workers answered questions of socio-occupational characterization,
of health and the Morningness-Eveningness Questionnaire of Horne and Ostberg. We performed a descriptive and bivariate
analysis with the help of the SPSS software and confidence interval of 95%. Results: The indifferent chronotype predominated
(45.2%). There were significant differences between occupational categories and variables “age” (p <0.001), “use of medication”
(p=0.035) and “choice of work shift” (p=0.001). There was an association between the chronotype and the variables “work
leave due to illness” (p=0.021), “children” (p=0.025), “use of medication” (p=0.018) and “work shift” (p=0.001). Conclusion:
The chronotype remained indifferent, and the results confirmed association between chronotype and work shift.

Descriptores: Nursing; Occupational Health; Shift Work; Circadian Rhythm; Nursing Service, Hospital.

RESUMO

Objetivo: Identificar o cronotipo predominante em trabalhadores de enfermagem que atuam em clinicas cirdrgicas de hospitais
universitarios e verificar associacdo com o turno de trabalho. Método: Estudo transversal, realizado em clinicas cirtrgicas de
hospitais universitarios da regiao Sul do Brasil. A amostra de 270 trabalhadores de enfermagem respondeu questoes de caracterizacao
sociolaboral, de satde e o Questionario de Matutinidade-Vespertinidade de Horne e Ostberg. Realizou-se andlise descritiva e
bivariada com auxilio do software SPSS e intervalo de confianga de 95%. Resultados: Predominou o cronotipo indiferente (45,2%).
Houve diferenca significativa entre as categorias profissionais e as varidveis “idade” (p<0,001), “uso de medicacdo” (p=0,035) e
“opgao pelo turno de trabalho” (p=0,001). Foi identificada associacao entre o cronotipo e as varidveis “afastado do trabalho por
motivo de doenga” (p=0,021), “filho(s)” (p=0,025), “uso de medicacido” (p=0,018) e “turno de trabalho” (p=0,001). Conclusao:
Predominou o cronotipo indiferente, e os resultados confirmaram a associagio entre cronotipo e turno de trabalho.

Descritores: Enfermagem; Satde do Trabalhador; Trabalho em Turnos; Ritmo Circadiano; Servico Hospitalar de Enfermagem.

RESUMEN
Objetivo: Identificar el cronotipo predominante en trabajadores de enfermeria que actGan en clinicas quirtrgicas de hospitales
universitarios y verificar asociacién con el turno de trabajo. Método: Estudio transversal realizado en clinicas quirdrgicas de hospitales
universitarios de la region sur de Brasil. La muestra de 270 trabajadores de enfermeria respondié cuestiones de caracterizacion
sociolaboral, de salud y el Cuestionario de Matutinidad-Vespertinidad de Horne y Ostberg. Se realizé un andlisis descriptivo y bivariado
con ayuda del software SPSS y un intervalo de confianza del 95%. Resultados: Predominé el cronotipo intermedio (45,2%). Se observo
una diferencia significativa entre las categorias profesionales y las variables “edad” (p <0,001), “uso de medicacién” (p = 0,035) y
“opcion por el turno de trabajo” (p = 0,001). Se identificd asociacion entre el cronotipo y las variables “alejado del trabajo por motivo
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de enfermedad” (p = 0,021), “hijo (s)” (p = 0,025), “uso de medicacion” (p = 0,018) y “turno de trabajo” (p = 0,001). Conclusion:
Predominé el cronotipo intermedio, y los resultados confirmaron la asociacién entre cronotipo y turno de trabajo.
Descriptores: Enfermeria; Salud Laboral; Trabajo por Turnos; Ritmo Circadiano; Servicio de Enfermeria en Hospital.
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INTRODUCTION

Labor market, due to the population’s demands, has required
that workers operate in shifts, which often does not match their
individual preference. Irregular working hours predominate in
most countries, with nearly one in four employees working in
shifts™. Workers who perform activities in shifts, in particular
those of Nursing, need to consider the best performing hours to
execute the activities according to their chronotype.

Chronotype was described as being the different sleep-
wake cycles?, an endogenous component of the circadian
clock that can play an important role in the ability of a work-
er to fit to work in shifts™. It comprises individual trends for
choosing the moment to conduct activities during a period
with the best state of alert®. The classification of chronotypes
considers individual differences of each worker: morning
types — those who prefer to sleep and wake up early, with
good state of alert and physical/mental performance for labor
activities in the morning; evening types — those who prefer to
sleep and wake up late and have good performance for labor
activities in the afternoon and early evening; and indifferent
— individuals who have greater flexibility and may choose in-
termediate hours according to the needs of their routine®.

A survey with nurses in Portugal reinforces this information
when it highlights negative correlation between the chronotype
and the sleeping and waking hours. Results showed that people
with high scores for chronotype (tendency to morningness) show
greater willingness to sleep early and wake up early, whereas
people with low scores for chronotype (tendency to evening-
ness) show greater willingness to sleep late and wake up late®.

From this understanding, researchers report that inadequacy of
the nursing worker in relation to chronotype and work shift may re-
sult in dissociation of biological rhythms, compromising the occu-
pational performance with the reduction in the level of alertness,
vigilance, productivity and affecting social relations and family.
Such aspects reinforce the possibility of negative implications on
the worker’s health and the nursing care in short- and long-term®.

Although the relationship between the chronotype and the
work shift of nursing has been investigated in national®® and
international studies!>*'" the scientific literature on this sub-
ject can still be considered incipient?. In addition, studies
that investigate this relation in nursing workers in surgical clin-
ics have not been identified so far.

Thus, in order to contribute to results that could expand the pro-
duction of knowledge about the chronotype in nursing workers,
with special focus on the worker’s health, we question: Is there an
association between the chronotype and the work shift in nursing
workers who work in surgical clinics of university hospitals? To an-
swer this question, our study aimed to identify the predominant
chronotype in nursing workers who work in surgical clinics of uni-
versity hospitals and to verify the association with the work shift.

METHOD

Ethical aspects

This study is in line with the ethical recommendations in
force in Brazil to conduct research with human beings. The
research received a favorable opinion from the Research Eth-
ics Committee on June 29, 2012.

Workers were personally invited and at the job site to par-
ticipate in the study; they were informed and clarified about
the objectives of the research and the willingness to partici-
pate. The agreement with the research was expressed by sign-
ing the Informed Consent Form in two copies, one for the
research coordinator and other for the participant.

Study design, location and period

Cross-sectional research with a quantitative approach. It
was held from July 2012 to January 2013 in surgical clinics
of four university hospitals in Southern Brazil, which has a
total of six hospitals in this category according to the Minis-
try of Education.

Sample and inclusion/exclusion criteria

The study population consisted of 369 nursing workers (95
nurses, 138 nursing technicians and 136 nursing assistants).
Criteria for inclusion were: to be a nursing worker, to work
with care in the morning shift (7 a.m. — 1 p.m.), afternoon (1
p.m. — 7 p.m.) or evening (7 p.m. — 7 a.m. of the next day) and
to have at least one year of work experience in nursing. Work-
ers who were on leave of any nature and the ones operating in
intermediate shifts were excluded from the study.

From these criteria, 16 workers were excluded, and there
were five refusals during data collection. The sample size was
defined by a specific mathematical formula, which used confi-
dence of 95%, sampling error or maximum margin of error for
the proportion of 5%. The sample selection was random, and
the application of these parameters produced sample size of
257 nursing workers to ensure the statistical reliability of the
study, following the proportionality by occupational category.

Study protocol

Data collection was performed by four previously trained and
certified assistants for this research step to ensure data accuracy.

Participants received two self-fillable instruments. The first
one consisted of a questionnaire, prepared by the researchers,
with questions related to work and health (age, sex, time of
work in surgical clinic, work shift, choice of work shift, chil-
dren, training to work in the sector, another job, marital status,
satisfaction with the job, work leave due to illness in the last
year and use of medication). The second was the Morning-
ness-Eveningness Questionnaire®, Portuguese version, trans-
lated and applied to the Brazilian population®.
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This questionnaire measures self-reported waking and sleep
habits. It is composed of 19 questions with multiple choice an-
swers involving the main activities performed by the individual
throughout the day, and the answer reflects the preferred hours
to perform daily life activities. A score is assigned to each ques-
tion, and the final score is obtained by the arithmetic sum of
each question, and can vary between 16 and 86. The higher
the score, the greater the tendency to morningness; and the
lower the score, the greater the tendency to eveningness. In this
study, to maximize the differences among groups, ratings were
reduced from five to three — morning type (59-86 points), in-
termediate type (42-58 points) and evening type (16—41 points)
— as adopted in a preliminary study™.

Analysis of the results and statistics

Data were statistically analyzed with the help of the Predictive
Analytics Software, SPSS Inc., Chicago — USA), version 15.0 for
Windows. Qualitative variables were described by means of the
absolute and relative frequency, and associations were held be-
tween the chronotype and the variables of the study by using the
Chi-square test. When quantitative variables were analyzed, the
Kolmogorov-Smirnov test was performed to verify the adherence
of data to the normal distribution. Variables “age” and “working
time in the unit” did not meet the assumption of normality and
were described by means of the median and the interquartile
range. The Kruskal-wallis test was used to compare the variables
“working time in the unit,” “age” and “chronotype,” which dem-
onstrated not to be normal in relation to occupational categories.
We used the 5% significance level (p <0.05), and reliability was
evaluated by means of the Cronbach'’s alpha coefficient.

RESULTS

The sample consisted of all eligible workers who agreed to
participate in the study, composing a final quantitative of 270
workers (65 nurses, 110 nursing technicians and 95 nursing
assistants). In Table 1, we displayed the socio-occupational
variables of nursing workers in surgical clinics.

We found association between the position of a nursing
assistant and the variables “use of medication” (p=0.035) and
“choice of work shift” (p=0.001).

It was observed that the people surveyed were around 40
years old. Among the nursing assistants, the age was around
46 (minimum, 33; and maximum 60); among the nurs-
ing technicians, 35 (minimum, 20; and maximum, 68); and
among the nurses, 40 (minimum, 24; and maximum, 62). It
was noted by the Kruskall-Wallis test, supplemented by the
Multiple Comparisons test, that the variable “age” significantly
differed among occupational categories (p<0.001). Nursing
assistants were the workers with older age in relation to nurs-
ing technicians and nurses (Median =46).

It was observed that the working time in surgical clinic was
around eight years. The occupational category of the nursing as-
sistants was acting in the field longer, around 10 years (minimum,
1; and maximum, 30), followed by nurses with working time of
seven years (minimum, 0; and maximum, 26), and nursing tech-
nicians, three years of experience in the unit (minimum, 0; and
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maximum, 37). In this variable, no statistically significant differ-
ence was found in the occupational categories (p=0.098).

Table 1 -  Socio-occupational variables of nursing workers in
surgical clinics, Rio Grande do Sul, Brazil, 2014

Socio-occupational variables n %
Sex

Female 222 82.22

Male 48 17.78
Children

Yes 190 70.37

No 80 29.63
Spouse

Yes 159 58.89

No 111 41.11
Satisfaction with the job

Yes 253 93.70

No 17 6.30
Use of medication*

Yes 107 39.63

No 163 60.37
Work shift

Morning 78 28.88

Afternoon 72 26.67

Night 120 44.45
Training

Yes 194 71.85

No 76 28.15
Other job

Yes 50 18.52

No 220 81.48
Work leave

Yes 60 22.22

No 210 77.78
Choice of shift*

Yes 220 81.48

No 50 18.52

Note: *p<0.05

The chronotype questionnaire presented satisfactory in-
ternal consistency (Cronbach’s alpha=0.82). Workers with
indifferent chronotype were predominant (45.20%, n=122).
There was no association between the chronotype and the oc-
cupational categories (p=0.059). Figure 1 presents the chro-
notype distribution according to the occupational category of
nursing workers in surgical clinics.

CHRONOTYPE

Indifferent ~ ® Morning Evening

50.5%

42.7%
36.3%

41.5%

35.8% 36.9%

21.0% 21.6%

13.7%

Nursing Assistant Nursing Technician Nurse

Figure 1 — Chronotype distribution according to the occu-
pational category of nursing workers in surgical
clinics, 2014
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Regarding age, it was found that workers with morn-
ing chronotype were, on average, older than the indifferent
and evening chronotypes (Median=43). Regarding the time
of work in the unit, it was observed that those with evening
chronotype have been in the unit less time in relation to par-
ticipants with indifferent and morning chronotypes. No asso-
ciation was identified among the chronotype and the variables
“age” and “time of work in unity” (p>0.05).

There was an association between the morning chronotype
and the variable “children” (p=0.025), indifferent chronotype
in the variable “use of medication” (p=0.018), morning and
afternoon chronotypes in the variable “work leave due to ill-
ness” (p=0.021), and morning chronotype and “ work shift”
(p=0.001). Figure 2 presents the variable “work shift” accord-
ing to the chronotype.

CHRONOTYPE AND WORK SHIFT

Indifferent ® Morning Evening

51.3%
47.5%

43.6% 43.1%

36.1%

26.7% 25.8%
20.8%

5.1%

Morning Afternoon Night

Figure 2 — Chronotype distribution of nursing workers who
work in surgical clinic according to the work
shift, 2014

DISCUSSION

About the results, we point out that the age around 40 years
old suggests certain life experience, which can be favorable in
the awareness of workers to care for their health and the pos-
sible implications of the working environment in their lives.

Regarding work shift, it was found that the largest portion of
participants worked on the night shift. About this, we mention:
workers who carry out labor activities at night need to sleep dur-
ing the day, but their circadian rhythms do not reverse, because
despite having their working hours inverted, this does not occur
with their social and family lives. This causes the body to have
the feeling of being exposed to a conflict, because insufficient
sleep negatively interferes in the daytime activities, predisposing
the individual to low efficiency and risk of accidents®.

There was a prevalence of participants with only one employ-
ment relationship, which suggests positive impact on health,
quality of life and social coexistence. Thus, the study states that,
when there is a double employment relationship, the worker is
subject to higher incidence of accidents when performing labor
activities and to lower possibility of relationships due to the ac-
celerated pace of work, which has a negative repercussions in
terms of performance, physical and mental health!.

Chronotype and work shift in nursing workers of university hospitals

However, it is pertinent to consider that some workers have
another job. In this context, it should be noted: the function-
ing of hospital organization requires a regime of shifts, which
allows the double employment relationship and the long days
of work, practices developed as a way to supplement the in-
come and that contribute to the excessive workload®, and
may result in work leave because of worker’s illness.

The hospital context offers many situations that submit the nurs-
ing workers to various workloads, which can be manifested abrupt-
ly as in the example of work accidents or of gradual exponential
to wear and diseases"”. Such aspects refer to the need to consider
the overlapping of such risks in the case of double employment
and/or overload of activities. In addition, it is worth mentioning
the restriction of rest and leisure hours, which may result in health
impairment and need for work leave because of illness.

A study in a hemodialysis service identified that nurses
who were on work leave and had another job, when com-
pared with nursing technicians and assistants'®, evaluated
relationships at work more positively, i.e., for nurses in this
condition, such relationships are pleasant and an aspect to be
kept in the working environment.

In our study, we identified association of variable “use of medi-
cation” and the category “nursing assistant” (p=0.035), which
may be associated with the “age” factor, since these individuals
were older when compared with nursing technicians and nurses.

This occupational category was also the one that most
chose the work shift (p=0.001). This choice can be a factor
of job satisfaction because it refers to the possibility of recon-
ciliation between the performance of labor activities and per-
sonal interests of the workers such as the care of their children
and the professional qualification.

The prevalent chronotype among participants was the indif-
ferent (45.2%, n=122), convergent with data from research con-
ducted with Spanish nurses?, Iranian nurses™ and in a study con-
ducted with Portuguese nurses®, a fact that suggests these workers
may have the ability to adjust their hours according to their work
routines®. The indifferent chronotype absorbs characteristics of
the morning and evening chronotypes, without a specific prefer-
ence for sleeping and waking hours.

This result diverges from a study carried out on nurses in the
region of Vale do Paraiba Paulista, Sao Paulo, Brazil” and a study
on Dutch nurses™. In such research, there was prevalence of
moderately morning and morning chronotypes, respectively.

When we associated age with chronotype, the highest aver-
age age was observed among workers with morning chrono-
type, similar to the data found in a Spanish study“?. This result
reinforces the evidence that individuals tend to become morn-
ing people as the years go by, willing to advance the phase of
their biological rhythms, opposite trend found at puberty.

Another association found was evidenced with the variable
“children” and the chronotype, because workers with children
were associated with the morning chronotype (p=0.025). A
study suggests that women with children tend to morningness,
which may be related to social demands of children’s educa-
tion?9, This result converges with the one found in a survey
with intensive care nurses, which identified that the morning
chronotype was more likely to have children aged less than 12
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years old. In this age group, children are usually dependent
on their parents for supervision and school transport; this in-
dicates that age limits the ability to sleep in preferred hours".

Significant differences were evidenced between the in-
different chronotype and the variable “use of medication”
(p=0.018); and the morning chronotype and the “no use of
medication.” Regarding this aspect, a research conducted on
nursing workers in Oncology intensive care unit identified
that self-medication seems to be a common and accepted
practice in hospitals due to the easy access to medicines and
knowledge of professionals about their effects, which suggests
the possibility of risk to health and illness of these people®".

There was a significant association among workers who
had a work leave due to illness and the evening chronotype
(p=0.021); and among the participants without work leave
and morning chronotype. It should be noted that a significant
portion of morning chronotype workers was working on the
day shift, thus, consistent with work shift and chronotype.
However, we identified evening chronotype workers working
in the day shift, a fact that suggests disagreement.

These data need to be considered in the context of work-
ers’ health, since this disharmony may result in quality im-
pairment of the care provided. Research on nursing workers
found 70.58% of respondents had disagreement between the
chronotype and the work shift®. Another study identified sta-
tistical significance between chronotype and work shift in 388
American Nurses; the morning chronotype was more adaptat-
ed to the day shift and less to the night shift, while the evening
chronotype presented intermediate levels of adaptation to the
day and night shift®. Studies reinforce that the morning chro-
notype seems to have more difficulties of adaptation related to
the work in shifts than the evening chronotype™.

From this perspective, it is necessary to consider, in ad-
dition to the personal characteristics of workers, the envi-
ronment, the work organization in shifts and the process of
nursing work, because these elements can enhance or cause
disorders in different spheres of the worker’s life. It is advis-
able, in this regard, to identify chronotypes individually; ob-
taining and using this information is a differential in health
organizations, because it enables to adjust the work shift with
the individual tendency, which may favor health assistance,
prevention of accidents and damages to the workers’ health.

In terms of the nursing workers’ health, one of the negative
consequences of this desynchronization is physical and psycho-
logical wear, arising from lack of work process organization and
unpreparedness to deal with people suffering with health needs.
The negative repercussions of work environment on the work-
ers’ health may reflect on the effectiveness of their work process,
feeding a vicious cycle in which the worker and the care pro-
duction process remain in constant disharmony. In addition, this
situation exposes the patient — object of the nursing work — to an
impaired and ineffective quality of care®?.

When analyzing the labor relationships in shifts with the
characteristics of the nursing workers and the possible reflec-
tions of these relationships in their quality of life and health,
it is necessary to consider age, chronotype, adaptability ca-
pacity, working hours’ duration and aspects related to the

Chronotype and work shift in nursing workers of university hospitals

conditions that influence the workplace. The analysis of these
elements can assist in the planning of actions in favor of the
health of workers in shifts, minimizing consequences and en-
hancing the quality of life.

Thus, this study contributed to enlarge the production of
knowledge about chronotype in nursing workers. Further stud-
ies are needed in order to plan interventions that offer workers
opportunities to recognize themselves as co-responsible for
maintaining their health. This will allow the participation in
the choice of shift that best favors their professional and per-
sonal performance according to their chronotype.

Thus, although there is a predominance of workers who are
not on leave of their labor activities due to illness in the investi-
gated sample, workers on leave should be considered. We sug-
gest to conduct a detailed study about the work leaves along
with the Occupational Health Services of the institutions sur-
veyed, because this information may offer subsidies to identify
resources that could be used to offer workers an environment
that cares about their health, job satisfaction and, consequently,
that contributes to the reduction of the number of work leaves.

Study limitations

The limitations of this study are related to the cross-sec-
tional design, since the reverse causality cannot be ruled out.
Another limitation is that it was held in a given sample of nurs-
ing workers in the Southern region of Brazil. Therefore, gener-
alizations should be made with care and be circumscribed to
the sample of the investigated population.

Contributions to the nursing field

This study advances in the construction of knowledge in
the field of nursing and health care regarding the chronotype
in nursing workers in surgical clinic. It is expected that the
results may contribute to raise and support measures aimed at
health promotion and disease prevention of nursing workers.

CONCLUSION

The predominant chronotype in nursing workers in surgical
clinics of Rio Grande do Sul was the indifferent type. Results
confirmed the association between chronotype and work shift
(p=0.001). In addition, associations were identified between
the chronotype and the variables “work leave due to illness”
(p=0.021), “children” (p=0.025) and “use of medication”
(p=0.018).

In this perspective, we need to consider: workers who de-
velop their occupational activities in a shift that is divergent
from their chronotype may experience changes in health,
which may also have implications in the quality of care pro-
vided in the health services.
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