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AbstrAct

Objective: This study aimed to identify scientific evidence about the association between shift work and changes on the cortisol 
circadian rhythm, stress and fatigue in nurses. Method: We found 1046 articles published between 2006 and 2016 in the Medline, 
LILACS, WOS, Scopus and SciElo databases, three articles were included in this review. Results: The studies presented low 
methodological rigor and inconclusive results due to methodological diversity and small sample size. Thus, based on the existing 
literature, it was not possible to determine the existence of a significant association between shift work, cortisol levels, stress and 
fatigue in nurses. Conclusion: The strategies required to obtain reliable and comparable results include the adoption of standard 
methods of participant selection, sample collection and analysis, and use of validated psychometric instruments.

Keywords: Stress; Cortisol; Fatigue; Nurses; Shift Work.

resumo

Objetivo: Identificar evidências científicas sobre a associação entre o trabalho em turnos e alterações do ritmo circadiano do 
cortisol, índices de estresse e fadiga em trabalhadores de enfermagem. Método: Foram identificados 1.046 artigos publicados 
entre 2006 e 2016 nas bases Medline, LILACS, WOS, Scopus e SciElo, dos quais três atenderam aos critérios de inclusão. 
Resultado: Os estudos apresentaram baixo rigor metodológico e resultados inconclusivos em virtude da diversidade metodológica 
e baixo número amostral. Dessa forma, com base na literatura existente, não foi possível determinar a existência de associação 
significativa entre esquemas de trabalho em turnos, trabalho de enfermagem e alterações do ritmo circadiano do cortisol, 
índices de estresse e fadiga. Conclusão: As estratégias necessárias para a obtenção de resultados confiáveis e passíveis 
de comparação incluem a adoção de métodos padronizados de seleção dos participantes, coleta e análise das amostras e 
utilização de instrumentos psicométricos validados.

Palavras-chave: Estresse; Cortisol; Fadiga; Enfermeiros; Trabalho em Turnos.

resumen

Objetivo: Identificar la evidencia científica sobre la asociación entre el trabajo por turnos y los cambios en el ritmo circadiano 
del cortisol, el estrés y la fatiga en las enfermeras. Método: Se identificaron 1046 artículos publicados entre 2006 y 2016 en 
las bases Medline, LILACS, WOS, Scopus y SciElo, de los cuales três cumplieron los criterios de inclusión. Resultado: Los 
estudios presentaron bajo rigor metodológico y resultados inconclusos en virtud de la diversidad metodológica y bajo número 
de muestras. De esta forma, con base en la literatura existente, no fue posible determinar la existencia de asociación significativa 
entre esquemas de trabajo en turnos, trabajo de enfermería y alteraciones del ritmo circadiano del cortisol, índices de estrés 
y fatiga. Conclusión: Las estrategias necesarias para obtener resultados confiables y comparables incluyen la adopción 
de métodos estandarizados para la selección de los participantes, la recolección y el análisis de las muestras y el uso de 
instrumentos psicométricos validados.

Palabras clave: Estrés; Cortisol; Fatiga; Enfermeros; Trabajo por Turnos.
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INTRODUCTION
In human beings, cortisol is the main glucocorticoid 

hormone produced by the adrenal glands after the activation of 
hypothalamo-hypophyseal-adrenal axis (HHA). This hormone 
acts the main role in a multitude of biological processes, such as 
energy metabolism, blood pressure stability, immune modulation, 
cognitive and memory regulation, and stress response1,2. Its 
secretion happens in deep circadian rhythmicity, with highest 
levels at approximately thirty minutes after awakening, and 
gradual decrease throughout the day. However, physical or 
psychological stress agents, many pharmaceuticals, as well as 
genetic and sociodemographic factors are able to alter cortisol 
secretion rhythm, either stimulating or suppressing the HHA 
axis3,4.

The use of saliva as a diagnosis fluid is a relatively new 
practice and, although many biomarkers can be analyzed, 
including heavy metals, enzymes and DNA, measuring cortisol 
levels as a neurobiological stress and fatigue marker has proven 
itself promising, with plenty of available commercial tests5-7. 
Salivary cortisol is the free and biologically active form of this 
hormone, and sample collection is simple, safe and non-invasive, 
as it can be made even in the participant’s workplace.8

The evaluation of occupational stress effects on salivary 
secretion of cortisol has been presenting inconclusive results, 
although many studies show higher activation of the HHA axis 
during workdays, when compared to weekends, in different 
kinds of workforce.9-15 In addition, low cortisol levels upon 
awakening and daytime cortisol decrease have been considered 
predictors of fatigue, burnout and vital exhaustion.16-18 Nursing 
professionals, due to long working hours in assorted shifts, 
are specially susceptible to chronic stress and fatigue, whose 
consequences, on the long run, amount to desynchrony of 
the HHA axis and consequent physical and mental disease, 
work capability decrease, occupational accident increase, and 
absenteeism.19-22

Considering the aforementioned, the goal of this study 
was to identify, in Brazilian and international literature, scientific 
evidence on the correlation of work in shifts and alterations to 
cortisol circadian rhythm, stress levels, and fatigue in nursing 
workers.

METHODS
In tegrat ive  l i te ra ture  rev iew,  e laborated upon 

recommendations by Ganong23, which divide the research in 
six steps. On the first step, a guiding question was developed; 
on the second one, sample articles were selected; on the third 
step, the characteristics of the reviewed research were chosen; 
on the fourth one, findings were analyzed, according to the 
established inclusion and exclusion criteria; on the fifth step, 
results were interpreted; finally, on the sixth step, this article was 
written, aiming at publishing the results.

Investigation hypothesis:
- Is it possible to determine, based on literature, the 
existence of a relation between shift work routines, 
nursing work, and alterations to the circadian cortisol 
rhythm, stress levels, and fatigue?

For article research, the following databases were 
accessed: Medical Literature Analysis and Retrieval System 
Online (Medline); Literatura Latino-Americana e do Caribe em 
Ciências da Saúde (LILACS); Web of Science (WOS), Scopus 
and Scientific Electronic Library Online (SciElo).

Search headers in use were, in Portuguese and English: 
Cortisol OR Stress OR Fatigue AND Nursing AND Work shift, 
which are part of Descritores em Ciências da Saúde - DeCS 
and Medical Subject Headings - MeSH, observing the search 
criteria established in each database.

Inclusion criteria established for this study were: original 
papers resulting from quantitative approach studies and 
literature review articles, available on the databases, in English, 
Spanish or Portuguese, within a timeframe from January 2006 
to October 2016, and which could offer information to answer 
the investigation hypothesis. Letters and editorials have been 
excluded from this research, as well as articles that were not 
fully available in the databases. Repeated papers upon different 
databases were accounted for only on the database with the 
highest number of valid entries.24

Data were collected with double search and upon reading of 
entire articles, followed by information records, a form adapted 
from the review studies instrument used by Rede Internacional 
de Enfermagem em Saúde Ocupacional - REDENSO.25 That 
instrument contains the following items: identification of the 
original paper, methodological characteristics of the study, 
evaluation of evidence levels according to the Melnyk and 
Fineout-Overholt26 scale, and evaluation of results found, as 
well as gaps and advances noticed through the study process.

Results are presented in descriptive form, according to the 
recommendations found in PRISMA (Preferred Reporting Items 
for Systematic Reviews and Meta-Analysis)26,27, upon use of 
charts, aiming at summarizing evidence of the relation between 
the levels of cortisol, stress and fatigue among nursing workforce 
employees, and the limitations presented by each study.

RESULTS
The initial search on databases identified 1,046 potentially 

relevant papers. Out of those, 165 matched the inclusion criteria 
and were read fully (Figure 1).

After reading and exclusion criteria matching, three papers 
were included in this study (Chart 1) due to their presenting 
evidence on the relation between cortisol levels and occupational 
stress or fatigue in nursing work shifts. Concerning evidence 
levels, the included articles presented level six of relevance, 
according to the Melnyk and Fineout-Overholt scale26.
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Figure 1. Diagram of article selection for integrative review. Source: Research data, 2016.

DISCUSSION
All the articles included in this review presented low evidence 

level in associating salivary cortisol with stress of fatigue among 
nursing workers. Only one study evaluated a possible relation 
between fatigue or cortisol levels and work shifts in nurses, 
finding, however, no remarkable results.28 In another study, nurses 
from the night shift presented alterations to the circadian pattern of 
cortisol secretion which were clinically associated to sleepiness, 
fatigue and sleep disorders.19

Concerning occupational stress, cortisol secretion and work 
shifts, the results were likewise inconclusive, whereas a study 
showed that salivary cortisol levels in workers presented typical 
secretion patterns, regardless of the work shift7, while, in other two 
studies, professionals working the night shift presented alterations 
on daily secretion of cortisol, though of no statistical relevance.19,28 
No articles were found which concomitantly evaluated fatigue, 
stress and salivary cortisol levels in nurses.

Different sample collection and cortisol analysis methods 
have been in use, attempting to identify the most representative 
measurement of the HHA axis. Variability of methodological 
designs may be a plausible explanation for the inconsistency 
of obtained results. Sample collection protocols in the selected 
studies varied from one to three days, and in only one study 

cortisol levels upon awakening were analyzed.7 Among the 
selected articles, only one of them analyzed saliva samples 
collected in two different days (workday and leave), whereas two 
studies analyzed samples provided in a single day.

Analyzed sample total throughout the day and sample 
collection moments also varied, so only one study analyzed a 
sample upon awakening. Literature data have shown an increase 
of result reliability when samples are analyzed for at least two 
consecutive days, instead of a higher number of samples in a 
day.5 Although there is no consensus regarding the best sampling 
strategy, higher cortisol responses after exposure to psychosocial 
stress are obtained in the morning, making cortisol response upon 
awakening (CAR) a promising measurement.

Patterns of cortisol secretion on the first hour upon awakening 
have been associated to fatigue, burnout, exhaustion, depressive 
symptoms and recovery of daily rhythm after working in shifts.29-33 
In addition, there was no consensus regarding the evaluation 
of cortisol secretion, so two studies chose to analyze it in 
predetermined occasions19,28 and two used standard indexes 
of cortisol secretion such as CAR and the area under the curve 
(AUC).7

Another possible explanation for data inconsistency is the 
low sample number of the studies. The authors reported taking 
plentiful exclusion criteria, sample losses due to insufficient saliva 
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quantity, and a lack of adherence to sample collection protocol as 
the main causes for this situation. It is known that reliable cortisol 
measurements are hard to obtain, since the HHA axis responds 
sensibly to a variety of internal and external events.33-35

Given the high variability of intra and interindividual cortisol 
levels, control of the main confusing variables through statistical 
techniques and determination of exclusion criteria based on the 
investigation hypothesis tend to outcome in results that are more 
robust and susceptible to generalization.36-39 In the papers under 
analysis, there was no consensus regarding the consideration 
of interference factors on cortisol secretion, such as the use of 
contraception, caffeine and physical activity.

It is recommendable that, during the study planning phase, 
confusing variables be identified based on existing literature. The 
absence of control over those variables diminishes the power of 
statistical analysis and relations may not be duly identified.33,40

One of the greatest problems regarding saliva collection 
by the participants themselves is related to obtaining reliable 
samples, specially if they are obtained during the first hour upon 
awakening. During that time, cortisol levels vary extremely fast, 
so the adherence of participants to sample collection protocol 
becomes a determining factor for obtaining valid results.41

In the reviewed articles, the description of evaluation criteria 
to collection protocol adherence were direct, such as providing 
a notebook for each participant with collection instructions,19 or 
indirect, such as a minimum CAR of 2.5nmol/l.7 countless studies 
in literature mention mechanisms to monitor adherence to sample 
collection protocols by participants, such as using electronic 
devices, sending telephone messages, and emphasizing the 
importance of the research.

Regardless of the criteria in use, it is known that a participant’s 
self report about the time of saliva collection, on itself, is not 
enough to ensure reliable samples. Such samples are more easily 
obtained when the participants are informed that their samples 
will be objectively monitored.33,42,43

Evaluation of mental stress agents in the workplace requires 
using validated psychometric scales. None of the studies used a 
validated scale, nor one specific for analyzing stress in nurses, 
neither was it possible to determine whether records about 
stress indexes unrelated to work, such as depression, anxiety, 
personality traits and coping mechanisms, were made.

Despite its inconclusive results, this review has shown that 
there is evidence pointing to work in shifts as a factor on the 
desynchrony of the HHA axis in nursing professionals. Workers in 
the night shift presented a striking alteration to cortisol circadian 
cycle and reported higher fatigue and sleepiness after work.19,28 
Additional studies, using a greater number of participants and 
standardized methodologies, are necessary in order to confirm 
these findings. Considering that fatigue and stress negatively 
affect workers’ health, performance and patient care, identifying 
factors causing inconsistencies in the findings is prerequisite for 
obtaining valid results in occupational stress studies. Data herein 
presented provide material for development of research whose 

results may allow the implementation of adequate organizational 
interventions to workplaces.

FINAL REMARKS
Despite the hypothesis that working in shifts is an important 

element in the relation between cortisol, stress and fatigue levels 
in nursing professionals, it has not been possible to determine 
yet a consistent relation between those variables. The findings of 
this review suggest that studies evaluating the relation between 
occupational stress agents and psychobiological variables 
include standardized methodological strategies and higher 
statistical potential, in order to define possible causality relations.

Nevertheless, results herein presented must be interpreted, 
considering some limitations. Firstly, articles written in languages 
other than Portuguese, Spanish and English were not included 
to the analysis, what may have decreased the sample field. 
Furthermore, transversal outlining of the articles may have been 
an impeding factor in determining a consistent relation between 
the variables.
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