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ABSTRACT

The present study evaluates the use of
salivary cortisol concentration as a physi-
ological index of the stress level among
nurses on their work day and day off and
correlates it with the questionnaire used
to measure occupational stress in nurses
(Inventdrio de Estresse em Enfermeiros -
IEE). This is a comparative, cross-section-
al descriptive study in which sociodemo-
graphic data, IEE results and salivary cor-
tisol levels were used. Fifty-seven nurses
participated in the study (80.7% females
and a mean age of 37.1 years old). The
IEE average score was 124.5. The average
cortisol level was 564.1 ng/m on work
day and 354.1 ng/mL on day off. Nurses
who had double workdays presented
high values of salivary cortisol during the
work day (638.1 ng/mL). In conclusion,
salivary cortisol identified the nurses’
stress level, and differences were found
between a work day and day off. On the
nurses’ day off, their salivary cortisol lev-
els and stress scores were lower.
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RESUMO

Este estudo avalia a concentragdo de cor-
tisol salivar como indice fisiolégico indica-
tivo do grau de estresse em enfermeiros
no dia de trabalho e de folga, correlacio-
nando-o com o questiondrio do estresse
(IEE). Pesquisa descritiva, comparativa e
transversal em que foram utilizados dados
sociodemogréficos, o IEE e as dosagens
de cortisol salivar. Participaram 57 enfer-
meiros (80,7% do sexo feminino, média
de 37,1 anos de idade). O escore médio
do IEE foi 124,5. A concentragdo média de
cortisol foi 564,1 ng/mL no dia de trabalho
e de 354,1 ng/mL no de folga. Enfermeiros
que realizavam dupla jornada de trabalho
apresentaram valores na concentragdo
de cortisol salivar superiores no dia de
trabalho (638,1 ng/mL). Concluiu-se que
a concentragdo salivar de cortisol identifi-
cou o grau de estresse de enfermeiros e a
diferenga obtida entre um dia de trabalho
e de folga. No dia de folga, a concentragdo
de cortisol salivar manteve valores inferio-
res, assim como o escore de estresse.
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RESUMEN

Este estudio analizd la concentracion de
cortisol salival como indicativo del indice fi-
sioldgico del estrés en enfermeras durante la
jornada de trabajo y de descanso, correlacio-
nandolo con el inventario de estrés (IEE). In-
vestigacién descriptiva, transversal y compa-
rativa, donde se utilizaron datos socio-demo-
graficos, el IEE y las dosis de cortisol salival.
Participaron 57 enfermeras (80.7 % mujeres,
con edad promedio de 37.1 afios). La puntua-
cion promedio de IEE fue de 124,5. La con-
centracion media de cortisol fue de 564.1 ng/
ml en dia de trabajo y de 354.1 ng/mL duran-
te el descanso. Las enfermeras que realizaron
doble jornada de trabajo, presentaron valo-
res superiores en la concentracion de cortisol
salival durante la jornada de trabajo (638.1
ng/mL). Se concluyé que la concentracion
de cortisol en la saliva, identificé el grado de
estrés de las enfermeras y la diferencia obte-
nida entre un dia de trabajo y de descanso.
En el dia de descanso, la concentracién de los
valores de cortisol salival se mantuvo inferior,
asi como la puntuacién de estrés.
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INTRODUCTION

By nature, human beings seek to maintain a balance
between internal forces and their organs so that their bo-
dies can work in harmony. However, when that balance
becomes altered by any stressor (that is, any situation
that arouses a good or bad emotion), this imbalance be-
comes a source of stress. Stress can be positive, necessary
and stimulating when it occurs within the physiological
and psychological limits of an organism™; however, when
stress exceeds an individual’s capacity for adaptation, it
can cause disease®.

The hypothalamus is the central nervous system
structure responsible for regulating the organism’s ba-
sic maintenance and survival functions. The hypotha-
lamus acts on the autonomic nervous and endocrine
systems, triggering organic responses in response to
stimuli from both the external and internal environ-
ment. These responses allow the body to adapt to the
changes that are produced by stressors®.

The hormone cortisol is produced by the adrenal
glands, and its levels are increased during
the last stages of sleep in humans to pre-
pare the body to wake. The cortisol con-
centration is high at waking and decreases
throughout the day, reaching lower con-
centrations before bedtime®. Cortisol is
also considered an important marker of
physiological stress®.

Nurses can present relevant changes in
their health and their social and personal li-
fe in response to variations in cortisol levels.
These changes in cortisol can be induced by
everyday situations, such as occupational
stress. The potentially stressful work situations that nurses
are subjected to include unsanitary conditions, exhausting
work hours and an intense work pace®.

The literature suggests that an individual’s stress
index should be assessed using both physiological ma-
rkers, such as cortisol levels, and psychological indica-
tors, such as questionnaires”. Questionnaires can be
used to identify relevant stress issues in the organiza-
tion of nurses’ workplaces that are susceptible to inter-
vention and improvement. Moreover, questionnaires
show how each of the stressful situations experienced
by individuals is actually identified as a stress source for
the population under study, ®° and they contribute to
demystifying the notion that stress depends only on the
person experiencing it®.

This study identified the presence of stress in nurses by
examining the correlation between the analysis of salivary
cortisol levels (a physiological index indicative of stress le-
vel) and the results of a questionnaire administered to the
participants (a stress psychological assessment).
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The potentially
stressful work
situations that nurses
are subjected to
include unsanitary
conditions, exhausting
work hours and an
intense work pace.

METHOD

This is a comparative, cross-sectional descriptive study
with a quantitative approach that was conducted from Oc-
tober 2011 to March 2012. The study included 57 nurses in
a high-complexity university hospital, which serves the Uni-
fied Health System (Sistema de Salude —SUS) patients in the
city of Campinas, Sdo Paulo, Brazil. The hospital includes the
following sectors: the Emergency Room (ER), Medical-Surgi-
cal Ward | (MSW-I) and Medical-Surgical Ward Il (MSW-I).

The MSW | and Il inpatient units assist patients who
require complex and intensive nursing care in response to
a lack of beds in the ICUs, which overloads the wards and
mischaracterizes the workplace. The ER patients resemble
those from the inpatient units. The hospital is a referral
center for high-complexity admissions; however, the lack of
beds in the other hospital sectors results in an overload of
the ER, which consistently exceeds its maximum capacity.

All of the nurses who worked the morning, afternoon
or evening shifts were invited to participate in the research.
Nurses who were on medical leave, away from work or on
vacation during the data collection period and
those who did not return the questionnaires
and the salivary cortisol samples on time we-
re excluded from the study. Volunteers who
collected their saliva erroneously and those
who were using any medication that would
influence the analysis reliability of cortisol le-
vels (such as steroidal and nonsteroidal anti-
inflammatory drugs) were also excluded®?,

Only nurses were included in this study to
minimize the chances that differences in stress
perception would occur because of performed
at work?”. The studied population has unique characteristics
and consists of open-sector shift workers (closed sectors, su-
ch as the ICU and the Surgical Center, were excluded).

The participants returned the questionnaires during
their work period. A deadline of 15 days was establi-
shed for nurses who were unable to respond promptly
the questionnaire but had agreed to participate in the
study to facilitate the participants’ cooperation. A date
for the delivery of the Salivette® tubes used to collect
saliva was also defined. The following research instru-
ments were used: an identification form, the IEE ques-
tionnaire® (Inventdrio de Estresse em Enfermeiros) and
saliva samples collected in Salivette® tubes for salivary
cortisol dosage.

Identification form

This form identified the nurses’ sociodemographic
data using personal information, such as gender, age and
marital status and questions concerning professional ex-
perience (e.g., double workdays) and lifestyle (e.g., physi-
cal activities).
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IEE questionnaire

The IEE questionnaire, adapted and standardized for
the Brazilian population, was designed to measure the
stressors that the nurses in the workplace and their fre-
quency in daily professional life. According to the authors,
the inventory’s construction was based on Cooper’s theo-
retical definitions, in which stress is perceived by the indi-
vidual as something negative as a result of the inability to
deal with pressure sources at work®.

The IEE is a validated instrument and self-completed
questionnaire developed for use with nurses ., It com-
prises 44 items in four domains that are answered using a
Likert scale ranging from one to five, where (1) means ne-
ver, (2) rarely, (3) sometimes, (4) often and (5) always. The
higher the score, the greater the frequency with which
the stressor is experienced. The IEE overall score can ran-
ge from 44 to 220, and scores above 145 indicate the pre-
sence of stress. The value obtained in the questionnaire’s
validation showed good internal consistency, with a
Cronbach’s alpha of 0.89® 1),

The IEE’s domains are the following: Interpersonal
Relations (IR), Career Stressors Roles (CSR) and Intrinsic
Job Factors (IJF). The IR domain addresses the frequency
with which interpersonal relationships with other profes-
sionals, patients and family members are experienced as
stressors by the worker; the CSR domain addresses the
frequency of such stressors as the lack of recognition
and professional autonomy. The IJF domain examines the
frequency with which the nurse’s experience performed
functions, work hours and inadequate resources as stres-
sors in the work environment.

Salivary cortisol

Saliva collection was performed by the nurse himself/
herself on two days and at four different times: upon
waking, before lunch (between 12 p.m. and 1 p.m.), be-
fore dinner (between 7 p.m. and 8 p.m.) and before be-
dtime (between 10 p.m. and 11 p.m.). This procedure was
performed by all of the participants on a work day and
repeated on a day off.

The saliva samples were collected using high-absorption
the cotton rolls included in the Salivette® tube. At each mea-
surement time, the cotton roll was kept in the oral cavity for
five minutes to collect the saliva samples at that time. The
workers were instructed not to eat, drink, brush their teeth
or smoke one hour before collecting the saliva, to wash their
mouths with water after collection, to return the cotton roll
to the respective Salivette® tube and keep the tube cool un-
til the material was delivered to the main researcher.

The samples were processed at the Laboratory for
the Study of Stress (Labeest) of the Institute of Biology,
UNICAMP. The Salivette® tubes were centrifuged at 2,800
rpm for 20 minutes at 4°C, and the supernatants were se-
parated and stored at -20°C. Analyses were performed in
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duplicate using enzyme immunoassay (EIA; DBC®- Cortisol
Saliva EIA Kit, Diagnostics Biochem Canada Inc.). A micro-
plate reader capable of measuring absorbance at 450 nm
was used to read the samples. The test protocol followed
the provisions specified by the manufacturers.

Cortisol levels may vary depending on the type of
assay and collection procedures used. In addition, cor-
tisol levels varied among the studied population in par-
ticular because samples were collected during working
hours, and the activities performed during the work
shift vary in intensity, especially in terms of the presen-
ce of stressors.

Therefore, an acceptable limit of normal values
for salivary cortisol was established based on the da-
ta collected. The saliva samples collected upon waking
displayed an absolute range from 5 to 21.6 ng/mL ac-
cording to the criteria established by the manufactu-
rer (DBC®). Regarding the assessment of physiological
stress, the salivary cortisol levels were presented as
an area under the curve (AUC). The AUC calculation is
used to obtain information about various measures re-
lating to a specific time period.

The study was approved by the Ethics Committee of
the University of Campinas, Protocol No. 1181/2009.
Prior to data collection, the individuals were informed
about the research objectives, the voluntary nature of
participation, the confidentiality assured for their res-
ponses and the requirement to complete and sign the
Free and Clarified Consent Form.

The level of significance set for the statistical tests
was 5%, i.e., a p value less than or equal to 0.05 indi-
cated a statistically significant result (p<0.05). The col-
lected data were entered in Excel for Windows/98 (Mi-
crosoft Office 2003) and then transported to Statistical
Analysis System (SAS) for Windows, Version 9.2 (SAS
Institute Inc, 2002-2008, Cary, NC, USA). All statistical
support was provided by the Statistical Office of the Re-
search Commission, FCM, UNICAMP.

RESULTS

In this study, the IEE internal consistency analysis yiel-
ded a Cronbach’s alpha coefficient of 0.942663. Table 1
shows the descriptive analysis of the IEE total score and
salivary cortisol levels for work day and day off. The nur-
ses’ mean stress score (IEE) was 124.5. Regarding the AUC
(area under the curve) values for salivary cortisol, the me-
an value on work day was 564.1 ng/mL, and the mean va-
lue for day off was 354.1 ng/mL.
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Table 1 - IEE total scores and salivary cortisol levels for nurses’ work days and days off — Campinas, SP, 2011

Variable** N Main sd* Minimum Median Maximum
Total stress score 57 124,5 26,9 63,0 115,0 183,0
Salivary cortisol (work day) 54 355,6 140,8 99,3 382,4 665,2
Salivary cortisol (day off) 57 348,6 129.,9 104,8 390,8 625,5
*sd: standard deviation; ** AUC (area under the curve).
Table 2 shows the sociodemographic characteristics
of the nurses and the stress classification according to
IEE scores. Correlation between cortisol
and stress on work day
Table 2 — General characteristics of the studied sample — Campinas, SP,
2011
Variables N % 188
Gender E 80
Female 46 80,7 ® 70
Male 11 19,3 s %
o 50
Age group B 20
o
26 to 35 years 30 52,6 S 30
36 to 45 years 16 28,1 § 20 cm—
46 to 55 years 10 17,5 s 10
0
56 to 65 years 1 1,8 0 50 100 150 200
Sectors
MSW-I 23 40,4 Stress score
MSW-II 24 42,1
’ Figure 1 - Correlation between the mean cortisol levels and the nurses’
ER 10 17,5
total stress scores for work day.
Double workday
Yes 19 33,3
No 38 66,7
Physical activity practice
Yes 22 38,6 Correlation between cortisol
No 35 61.4 and stress on day off
IEE 100
Stressed 14 24,6 = 9
Nonstressed 43 75,4 E 80
Total 57 100 » 70
= 60
o
Figure 1 shows no significant correlation (Spearman’s £ ig
correlation coefficient, r = 0.14658; p = 0.2902) between S 30
the work day cortisol values and the nurses’ stress scores. g 20
However, a positive ascendance in the correlation betwe- § 10
’ . 0
en the nurses’ cortisol levels and stress scores was obser- 0 50 100 150 200

ved, showing a data tendency in the association between
the proportional increase in the cortisol levels and the IEE
stress scores.

According to Figure 2, no significant correlation
(Spearman’s correlation coefficient, r = 0.05289; p =
0.6960) was found between the mean cortisol levels on
day off and the nurses’ stress scores.

The results suggest that on the nurses’ day off, stress is
not evident, as both the salivary cortisol levels throughout
the day and the IEE stress scores remained low.

Although the data displayed in Table 3 did not show
statistically significant results, it suggests that on work
days, the female nurses had higher salivary cortisol le-
vels compared with the male nurses (356.9 ng/mL versus
349.9 ng/mL).
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Stress score
Figure 2 — Correlation between the mean cortisol levels and nurses’ total
stress scores on day off

The nurses who performed double workdays had hi-
gher salivary cortisol levels on work days compared with
those who did not perform a double shift (389.9 ng/mL
versus 338.5 ng/mL).

The nurses who engaged in physical activities showed
lower cortisol levels during work day compared with nur-
ses who did not exercise (346.4 ng/mL versus 366.81 ng/
mL). A comparison of cortisol levels among hospital sec-
tors revealed that the nurses who worked at the MSW I
on their work day had higher cortisol levels than did the
nurses who worked at the MSW | and ER (379.5 ng/mL >
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Table 3 — Comparison between variables and salivary cortisol levels in nurses for work days and days off — Campinas, SP, 2011

Work day Day off
Variables salivary cortisol (ng/mL) p-value salivary cortisol (ng/mL) p-value
Mean AUC (zdp)* Mean AUC (zdp)*

Gender** 0.9436 0.7083
Female 356,9 (£138,9) 351,7 (£132,3)
Male 349,9 (£156,4) 364,5 (£120,2)

Double workday 0.2831 0.2749
Yes 389,9 (£153.7) 377,7 (£134,1)
No 338,5 (£132,7) 342.4 (£126,7)

Physical activity practice** 0.4726 0.9204
Yes 346,4 (£127,7) 353,5 (£131,1)
No 366,8 (£149,2) 359,9 (£128,0)

Sectors®** 0.6969
MSW-I 355,0 (£149,6) 346,1 (+128,1)
MSW-II 379,5 (£143,8) 373,9 (= 114,4)
ER 304,4 (£109,1) 3254 (£ 167.5)

IEE*** 0.5445
Stressed 339,1 (£188,2) 351,7 (= 151,2)
Nonstressed 359,8 (£ 128,4) 354,9 (£ 123,1)

Note: (n=57); AUC (area under the curve);* + dp: standard deviation;** Mann-Whitney test;*** ANOVA for repeated measures with transformation by positions.

355 ng/mL > 304.4 ng/mL). The difference between the
nurses’ salivary cortisol levels on work day and day off in
the ER was insignificant; however, higher levels of sali-
vary cortisol were observed on the day off (325.4 ng/mL
versus 304.4 ng/mL).

DISCUSSION

The studied sample consisted of 57 individuals. The
predominance of females in this study (80.7%) is consistent
with recent statistics provided by the Federal Board of Nur-
sing (Conselho Federal de Enfermagem - COFEN) showing
that 87.2% of Brazilian nurses are women and that the gre-
atest concentration of these professionals is in the 26-to
35-years-old age group. Although gender differences in
salivary cortisol levels and gender differences in psychologi-
cal and physiological responses to stress have been repor-
ted in the literature™, no differences were found between
the male and female nurses in the present study. However,
salivary cortisol levels were higher among the women than
among the men on work day; on day off, salivary cortisol le-
vels were considerably lower among the men than among
the women.

These findings are similar to the results of another study
in which women had higher salivary cortisol levels than men
did on work days!*¥. The opposite relationship was observed
on day off; then, salivary cortisol levels were higher for men
than for women. The men’s high levels of cortisol on their
days off may suggest both excessive demands on days off
and the results of the harm caused by work shifts®.

For women, the work day can be seen as a stressor,
in contrast to the day off. Studies have shown that fema-
le nurses’ satisfaction at work is lower than that of male
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nurses™). In addition, women are more affected by the
characteristics of a bad work™® environment and feel the
pressure to balance work and family life, caring for chil-
dren and house work™”, which can result in increased sali-
vary cortisol levels when compared to men®®),

In Brazil, it is common for nurses to work double shifts
and receive low pay because of work shift scheduling 7).
When salivary cortisol levels are analyzed, the nurses who
worked double shifts showed higher values on both work
day and day off compared with nurses who had no other
employment. However, the data showed that few parti-
cipants in this study worked double shifts (33.3%), most
likely because of higher compensation, which is above the
minimum wage for the professional class and in the state
of S3o Paulo®?,

The literature suggests that nurses are fully aware of
the attitudes necessary for a healthy life; however, this
knowledge is not applied to self-care®. On work days,
the salivary cortisol values among nurses who were phy-
sically active were lower than those of nurses who were
not active. These results suggest that physical activity may
provide a protective effect against stress, reducing cortisol
levels and the improving control of psychosocial respon-
ses to a particular stressor®?.

Studies of physical activities and leisure show that su-
ch activities help individuals cope with situations that ge-
nerate stress in everyday life by reducing musculoskeletal
pain and physical fatigue and increasing energy to work®
and by reducing stress?,

Regarding comparisons among workplaces, the data
point was the salivary cortisol values obtained on a work
day. The nurses who worked at MSW Il showed higher sa-
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livary cortisol values compared with nurses who worked
at MSW | and the ER. The analysis of correlations betwe-
en stress and nurses’ workplaces is controversial in the
literature. The sector in which the nurses perform their
activities in the hospital may either induce stress or have
no impact®?2, Working conditions and workers’ personal
characteristics differ among sectors and among institu-
tions; therefore, it is impossible to state that one sector is
more stressful than another.

At the MSW Il admission unit, most patients require
complex nursing care with infusions of vasoactive me-
dications and constant monitoring of vital signs, which
is believed to further generate stress in nurses. The cor-
relation between workload and stress was observed in
another study conducted with nurses®?.

In the present study, the majority of the nurses did
not show any stress (similar data were found in another
study)®¥). The report and the perception of occupational
stress have significant results when detailed instruments
are used to assess stress®, and the stressful daily issues
are perceived before and after the work day. A bias of this
study may have been the use of a single instrument to me-
asure occupational stress, as this instrument reflects the
perceived stress during the month prior to data collection.

Given the limitations of instruments that assessing
stress issues over the previous month, national studies ha-
ve focused on the analysis and identification of stressors
in nurses’ occupational activities with the goal of mobili-
zing actions to reduce the stressors and providing effecti-
ve coping strategies for dealing with stress at work®t?,

The literature shows that there is lack of organizational
interventions to address occupational stress, which occurs
mainly because of the institutional belief that employees
are responsible for handling stress and the organization’s
inability to address it®?%.

Regardless of the instrument used to analyze stress
in nurses’ workplaces, high perceived rates of stress are
not found®). National studies report that most professio-
nals show mean rates and alertness\?®. Studies of nursing
staff’s stress levels are guided by the use of various instru-
ments for data collection and use qualitative and quanti-
tative approaches®. The adoption of a single instrument
to measure occupational stress could contribute to more
accurate and less contradictory results.

In the present study, individuals whose stress was as-
sessed using a questionnaire (IEE) exhibited higher saliva-
ry cortisol levels during the work day than on the day off.
However, the results were not significant. It is assumed
that the individuals’ responses when filling out an evalu-
ation instrument are associated with individual differen-
ces in the backtracking stress perception that represent
a disagreement with the obtained values at the time of
salivary cortisol collection”*?), The literature reveals that
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if patient care is successful at the end of the working day,
the stress that the nurses experienced during the work
shift is reported as not being stressful, and the stressor
is replaced by a sense of reward and comfort when it is
reviewed one hour after the end of the shift.

Salivary cortisol is commonly used as a biomarker to
study physiological stress in nurses in international stu-
dies®”. The limited use of physiological biomarkers is as-
sociated with the high cost of such studies?®.

Comparisons with other studies showed differences
in salivary cortisol level on work and days off®. In the
present study, higher values were associated with the
salivary cortisol level on work day compared with day
off. Although the correlation between salivary cortisol
levels and IEE stress score on nurses’” work day was not
statistically significant, the data from this study indica-
tes that there was a tendency regarding correlation be-
tween increased salivary cortisol concentrations and IEE
stress scores.

The present study shows that salivary cortisol le-
vels and IEE stress scores were low when measured on
nonwork day. Days off are necessary for rest, health main-
tenance and the well-being of nurses and allow the balan-
ce of forces inside the body to be maintained™.

To date, this study’s methodological design is un-
precedented in the national literature, which restricts
its comparison with other studies. The use of salivary
cortisol as a stress biomarker is irrefutable®. However,
a detailed analysis of working conditions and individual
needs is required®, as is the use of other assessment to-
ols such as the identification of stressors during nurses’
working hours,” because stress perception is unique,
and different individuals can experience the same stres-
sors differently.

CONCLUSION

The use of salivary cortisol levels as a physiological in-
dex provided an assessment of the nurses’ stress levels,
allowed comparisons of stress levels on work and day off
and emphasized the difference in stressed experienced at
work and on day off.

Thus, the results of this study suggest that on the
nurses’ day off, stress is less present, as salivary cortisol
levels and stress scores were lower. The results indicate
that nurses experience stress on their work day.

As a physiological marker, salivary cortisol can conci-
sely identify the presence of stress, and it should be used
as a resource for stress identification in nursing work.
However, the concomitant use of stress questionnaires is
recommended given the importance of psychological re-
search on nurses to identify stressors in their workplace.
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