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ABSTRACT
Objective: To assess the effect of a 12-hour shift on mood states and sleepiness at the 
beginning and end of the shift. Method: Quantitative, cross-sectional and descriptive 
study. It was conducted with 70 neonatal intensive care unit nurses. The Brunel Mood 
Scale (BRUMS), Karolinska Sleepiness Scale (KSS), and a socio-demographic profile 
questionnaire were administered. Results: When the KSS and BRUMS scores were 
compared at the beginning of the shift associations were found with previous sleep 
quality (p ≤ 0.01), and quality of life (p ≤ 0.05). Statistical significant effects on BRUMS 
scores were also associated with previous sleep quality, quality of life, liquid ingestion, 
healthy diet, marital status, and shift work stress. When the beginning and end of the 
shift were compared, different KSS scores were seen in the group of all nurses and in the 
night shift one. Significant vigor and fatigue scores were observed within shift groups. 
Conclusion: A good night’s sleep has positive effects on the individual`s mood states 
both at the beginning and the end of the shift. The self-perception of a good quality of 
life also positively influenced KSS and BRUMS scores at the beginning and end of the 
shift. Proper liquid ingestion led to better KSS and BRUMS scores.

DESCRIPTORS
Nursing; Shift Work; Sleep; Mood Disorders.
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INTRODUCTION
Intensive care unit (ICU) nurses have to provide 

high quality care for fragile patients(1). Such care occurs 
in a technology-rich and rapidly changing environment, 
which gives rise to both human and nonhuman sources 
of error(2). Workers with high demands have significantly 
enhanced risks of developing psychiatric disorders, with 
stress and fatigue as important contributing factors. Both 
acute fatigue and chronic fatigue negatively affect quality of 
life  and performance(2).

Stress is a complex phenomenon that includes the psy-
chophysiological stress event and its perception, intrinsic 
and extrinsic mediating factors, and the response(3). It has 
been suggested that perceptions of stress in work situations 
are more influential than the stressors themselves. Stress can 
affect the physical health of nurses, manifesting as head-
aches, skin rashes, intestinal disorders and weight variations. 
Ultimately, and importantly, it affects the quality of patient 
care. Care of children with poor prognoses, workload, distrust 
of nurses’ opinions by physicians, lack of knowledge and the 
limited experience of staff are possible stressors(4). In addition, 
lack of support and respect within a team, long hours of work 
and the responsibility of taking care of critically ill patients, 
can be added to the list of stressors(5). ICU nurses must also 
deal with the patients’ family members(3).

Intensive care unit nurses usually work shifts; according 
to a number of studies 12-h shifts are associated with diffi-
culty in staying awake, sleep deprivation and a threefold risk 
of making mistakes(6-7). A number of studies have quanti-
fied the negative impact of sleep deprivation on shift work, 
fatigue, performance and learning(8).

Comparisons between day and night shift workers are 
frequently performed(9-11). Night shift workers have disrupted 
circadian rhythms as they sleep when melatonin is low and 
cortisol is high(12). Shift working can have negative effects on 
mental health such as the burnout syndrome which has been 
widely studied in ICU nurses(13-14). However, the effects of 
a shift on mood states need further clarification. This study 
aimed to contribute to the understanding of the effects of 
a 12-h shift on mood states and sleepiness in nurses, and 
their underlying causes.

METHOD
A cross-sectional quantitative and qualitative study was 

conducted with 70 neonatal intensive care unit (NICU) 
nurses, who worked either night or day shifts at the Vila 
da Serra Hospital in Belo Horizonte, Brazil. Inclusion cri-
teria were as follows (1) working at the ICU (2) informed 
consent signing upon participation agreement. All NICU 
nurses were included and coincidentally no one was on 
vacation or leave license. Overall, they had 6 years of nursing 
experience and 5 months of employment at the ICU. The 
maternity hospital was accredited by the Canadian Council 
for Health Services Accreditation in 2011. This study was 
approved by the University Center of Belo Horizonte 
Research Ethics Committee (005/2011), and partici-
pants signed an informed consent form after a detailed 

explanation of the study. All 70 NICU nurses agreed to 
participate and no withdrawals were observed.

We assessed the effect of a 12-hour shift on mood states 
and sleepiness at the beginning and end of the shift through 
the Brunel Mood Scale (BRUMS) and Karolinska Sleepiness 
Scale (KSS), respectively. The BRUMS was a translated and 
validated Portuguese version(15). It consisted of 24 items to 
assess mood change in the six mood dimensions – tension, 
depression, anger, vigor, fatigue, and confusion.

The Karolinska Sleepiness Scale(16) is a 9-grade Likert 
scale – ranging from 1(very alert) to 9 (very sleepy–fighting 
sleep). The KSS is a validated scale for the assessment of 
sleepiness(17), and a high level of sleepiness was defined as 
a score ≥ 7(16).

The socio-demographic questionnaire comprised ques-
tions covering age, marital status, sex, profession (years after 
graduation, experience in that specific position, the reason to 
work in shifts, other jobs), sleepiness (sleep quality, number 
of hours slept, number of hours awake) and quality of life. At 
the end of the shift, nurses filled out another questionnaire 
about workload, food and liquid intake, food quality, rest 
time, number of patients, complexity of the cases, number 
of interventions made, shift stress and main stress causes 
during that day.

Statistical analysis

Analyses were performed using the IBM SPSS statisti-
cal software version 21.0 at a 5% significance level. Socio-
demographic profile data were displayed as absolute frequen-
cies and percentages. We compared the KSS and BRUMS 
scores of different groups at the beginning and end of the 
shift using the Mann-Whitney Test for two groups and the 
Kruskal-Wallis Test for more than two. Also, a correlation 
between the KSS scores and each of the 6 BRUMS mood 
states was tested by Spearman correlation at the beginning 
and end of the shift.

RESULTS
Most of the nurses were women (97%), with a mean 

age of 30 years, and married (60%). Overall, they had 6 
years of nursing experience and 5 months of employment 
at the ICU. Most did not have other employment (76%) 
and worked during day shifts (51.4%). In addition, 68% 
percent declared their quality of life as satisfactory. Nurses 
were questioned about their main reasons to work in 12-h 
shifts. They were: hospital demands (40%), more time for 
other activities (25%), and personal preferences (20%).

Shift work start time

Nurses formally start the early shift at 6am and the night 
shift at 6pm. However, nurses typically arrive earlier for shift 
changes, when important information regarding patients` 
health status is provided to the next professional  on duty.

Sleepiness scores

Regarding the Karolinska Sleepiness Scale (KSS), day 
shift nurses predominantly declared themselves as alert 
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(44%) while night shift nurses declared themselves as 
either very alert (39.4%) or alert (36.4%) – see Figure 1. The 

distribution of the KSS scores across shifts was significantly 
different  (p<0.001).

Lower scores were found in “day shift” (p ≤ 0.001), 
“good previous sleep quality” (p ≤ 0.01), and “good quality 
of life”  (p  ≤ 0.05).

Mood

No significant differences between shifts were found 
BRUMS` scores for the beginning of shifts.

When BRUMS` scores were analyzed within groups, sig-
nificant differences were found in “good night’s sleep” (better 
Tension, Vigor and Fatigue scores), “good quality of life” 
(better Depression, Anxiety and Vigor scores) and “marital 
status” groups. Those who either single or married, had better 
Confusion and Anxiety scores than divorced individuals.

Both Fatigue (ρ = 0.341**) and Vigor (ρ =  -  0.348***) 
showed significant correlations between KSS and dimensions.

End of shift work

Nurses formally finished their shifts either at 6am or at 
6pm but typically spent extra time during the shift changing 
process before leaving.

Sleepiness scores

Although night nurses were more likely to experience a 
high level of sleepiness, there was no significant difference 
in KSS scores between shifts (p = 0.81). – See Figure 2.
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Figure 2 – KSS – End of shift work – Belo Horizonte, MG, Brazil, 2012.
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Figure 1 - KSS scores for the beginning of day and night shifts – Belo Horizonte, MG, Brazil, 2012.
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 At the end of the shift, nurses evaluated their own liquid 
ingestion and diet. They also filled out a questionnaire about 
patient complications, workload and stress levels during their 
shift. Lower KSS scores were found in ̀ good quality of life` 
(p ≤ 0.05) and `liquid ingestion` (p ≤ 0.01) groups.

Mood

All six mood dimensions showed no significant differ-
ences between shifts.

Better mood scores were found in “good quality of life” 
(Tension, Depression, Anxiety, Fatigue, and Confusion), “good 
night’s sleep” (Tension and Fatigue), “healthy diet” (Anxiety 
and Fatigue), “proper liquid ingestion” (Tension, Depression, 
Anxiety, Vigor, Fatigue, and Confusion), and “minor stress” 
(Tension and Fatigue) groups. Confusion was the only dimen-
sion that did not exhibit correlation with KSS scores.

A total of 71% of participants characterized the workload 
as medium (scale: light/medium/heavy), 68% characterized 
the work complexity as medium (low/medium/high), and 
58% characterized their shift work stress level as minor (no 
stress/minor stress/major stress). The main causes of stress 
were: workload, patient’s severity and interpersonal relation-
ships. 95% of the nurses had some time to rest for a period 
between 20 minutes to 5 hours (Avg. 1.7h ± 1.4).

Moreover, we assessed the existence of patient compli-
cations and their severity levels. 34.3% dealt with patient 
complications. Out of 33 total complications, 22 were clas-
sified as “routine” and 11 as “severe”. With regard to nurses’ 
nutrition, 88% ate during the shift. Their diet mainly con-
sisted of bread, coffee, milk and fruit. 53.7% did not consider 
their diet healthy. Only 38.8% declared to drink enough 
water during the shift.

Shift beginning vs end of shift

 All analyses in this section refer to the comparison 
between the beginning and end of the shift. KSS scores are 
shown on Table 1 and on Figure 3.

Table 1 – KSS and BRUMS scores – Belo Horizonte, MG, Brazil, 2012.

KSS 
(Avg.)

Sig. 
(2-tailed)

Mood States 
Scores

Sig. 
(2-tailed)

All nurses 
(n=68)

Start 3.30
.001***

55.91 (V); 46.10 (F) .000***(V); 
.000***(F)End 4.30 49.06(V); 50.37 (F)

Day shift 
(n= 36)

Start 4.17
.870

55.22(V); 45.97 (F) .001***(V); 
.003**(F)End 4.11 49.39(V); 49.08 (F)

Night shift 
(n=32)

Start 2.24
.003**

56.81(V); 46.10 (F) .006**(V); 
.019*(F)End 4.41 49.10(V); 51.58 (F)

***Significant difference at the 0.001 level. **Significant difference at the 0.01 level. 
*Significant difference at the 0.05 level. Fatigue (F), Vigor (V).

DISCUSSION
Increases in sleepiness and declines in neurobehav-

ioral performance appear when the time spent in bed 
decreases to <5–6 h(11). Significant daytime sleepiness was 
not observed among individuals from different shifts, as 
previ ously described(18).

Day shift nurses slept less than 6 hours and exhibited 
higher scores for sleepiness at the beginning of the shift than 
did the night shift nurses (p =.000) – See Figure 1. Also, 
22% of day shift nurses started working at a high level of 
sleepiness (KSS ≥7). Overall they slept by 9 pm and woke 
up at 3am, a time when melatonin levels are high, cortisol 
levels are low, and core body temperature is low(9). These 
factors contributed to an increased sleepiness, in conformity 

with the circadian process, which corresponds to the oscil-
lation of sleep propensity throughout the biological day(9). 
Sleeping less than 6 hours nearly doubles the risk for work-
place injury compared to ≥7h sleep(19). Based on that, nurses 
should have slept at 8pm. Nevertheless, considering 60% 
of them were married, housework and home responsibili-
ties possibly limited their sleep time(20-22). Transportation is 
described as the second main cause of stress and is another 
cause of limited  sleep time(20-21).

At the end of the shift, there was no significant differ-
ence in KSS scores between day and night nurses (p = 0.81). 
Considering all nurses, significantly higher KSS scores were 
found at the end than at the beginning of the shift (p= .001). 
Day nurses exhibited lower sleepiness when they ended than 
when they started (.870), possibly due to an elevated score at 
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Figure 3 – KSS and BRUMS scores for the beginning and the end of shifts – Belo Horizonte, MG, Brazil, 2012.
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the beginning of the shift. Only night nurses had subjects in 
the two highest levels of the scale and reported significantly 
higher levels of sleepiness (p=.003). Our data are consistent 
with another study showing night nurses appeared to be 
more vulnerable than day nurses to sleepiness by the end of 
their work shift(11).

In regards to mood states, no differences were found 
between shifts in the beginning and end of the work day. Not 
surprisingly, according to the intra group analyses, nurses had 
decreased scores in vigor and increased scores in fatigue after 
the completion of the 12-h shift.

Interesting data were observed from analyzing the 
groups. Sleeping well had beneficial mood effects on vigor 
(p=.005), tension (p=.001) and fatigue (p=.000) at the begin-
ning of the shift. Likewise, it exhibited benefits at the end 
of shifts for tension (p=.001) and fatigue (p=.000).

Nurses reporting a good quality of life slept well (p=  .000) 
and exhibited lower sleepiness (pbeginning= .028, pend=  .027), 
depression (p= .001beginning, p end= .010), anger (pbeginning= .006, 
pend= .000), and fatigue (pbeginning= .000, pend=  .004) for both 
the beginning and the end of the shift. Higher scores for 
vigor at the beginning and lower scores for confusion and 
tension at the end were found as well. Previous studies have 
found an association between sleep and quality of life (10, 23) 
and sleep and mental disorders(24-25). Although generaliza-
tions of this data are limited by our transversal study, nurses 
with a chronic exposure to poor quality of sleep and higher 
levels of anger, depression and fatigue might be at higher risk 
to develop mental disorders. According to our data, a good 
quality of life was not associated with age, marital status, 
work experience or shift. Contributing factors to a better 
quality of life were not assessed in this study.

The effects of hydration status on cognitive performance 
and mood have been studied(26). Our data revealed advan-
tages of having proper liquid ingestion during the shift, such 
as reduced sleepiness (p= .005) and positive influences on the 
six mood states: tension (p=.000), depression (p= .000), anger 
(p= .001), vigor (p= .012), fatigue (p= .000), and confusion 
(p= .044). Although levels of hydration were not assessed, 
we found evidence of the importance of liquid intake during 
the shift. Further investigation is necessary.

Approximately 25% of the nurses declared to have chosen 
to work in 12-h shifts in order to have more time, contributing 
to a more flexible working life(27-28). A literature review found 
some studies that concluded that 12-hour shifts can poten-
tially improve nurses` satisfaction , patient care quality and 
efficient management of the nursing unit(27-29) . At the same 
time, it reported potentially serious error-related consequences 
to patient care(6-7). One study performed with 502 critical care 
nurses concluded the risk of error proportionally increases 
with the shift length, due to nurses` diminishing vigilance(6).

Overall findings suggest a good night’s sleep has positive 
effects on the individual`s mood states both at the beginning 
and the end of the shift. It can also reduce the sleepiness 
at the beginning of the shift. The self-perception of a good 
quality of life also positively influenced KSS and BRUMS` 
scores at the beginning and the end of the shift. Ultimately, 
nurses who declared a proper liquid ingestion during the 
shift exhibited better KSS and BRUMS` scores.

CONCLUSION
Nurses should take care of their own mental and physical 

health, seeking a good quality of life, as possible. Although 
12-h shifts are potentially hazardous both to the patients and 
the nursing staff, reducing shift length may not be a simple 
task, since many circumstances need to be considered. What 
would be the impact on nurses` incomes? Would there be 
enough qualified staff members? Would it be economically 
viable for hospitals and insurance companies? A thorough 
analysis of the issue needs to be conducted, and decisions 
made should result in a greater balance of benefit over risk 
for both the patients and nurses.

Research limitations

Only one ICU was part of this research and it describes 
an environment of a private hospital. Moreover, the number 
of participants does not allow any generalizations.
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RESUMO
Objetivo: Avaliar o efeito de um turno de 12 horas nos estados de humor e na sonolência ao início e ao final do turno. Método: Estudo 
quantitativo, transversal e descritivo. O estudo foi realizado com 70 profissionais de enfermagem de unidades de terapia intensiva neonatal. 
A Escala de Humor de Brunel (BRUMS), a Escala de Sonolência de Karolinska (KSS) e o Questionário Perfil Sociodemográfico foram 
aplicados. Resultados: Quando os escores da KSS e da BRUMS foram comparados no início do plantão, associações foram encontradas 
entre a qualidade do último sono (p ≤ 0,01) e a qualidade de vida (p ≤ 0,05). Efeitos significativamente estatísticos nos escores da 
BRUMS também foram associados às variáveis: qualidade do sono, qualidade de vida, ingestão de líquido, dieta saudável, estado civil e 
estresse no plantão. Quando o início e o fim do turno foram comparados, diferentes escores para sonolência foram vistos no grupo de 
todos os enfermeiros e no turno da noite. Escores significativos de vigor e de fadiga foram observados intergrupos. Conclusão: Uma boa 
noite de sono tem efeitos positivos sobre os estados de humor tanto no início quanto ao final do turno. A autopercepção de uma boa 
qualidade de vida também influenciou positivamente os escores da KSS e da BRUMS no início e ao final do turno. A ingestão adequada 
de líquidos levou a melhores pontuações KSS e BRUMS.

DESCRITORES
Enfermagem; Trabalho em Turnos; Sono; Transtornos do Humor.
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RESUMEN
Objetivo: Evaluar el efecto de un turno de 12 horas en estados de ánimo y somnolencia al principio y al final del turno. Método: Estudio 
cuantitativo, transversal y descriptivo. Se realizó con 70 enfermeras de unidades de cuidados intensivos neonatales. Se administró la 
Escala de Humor Brunel (BRUMS), la Escala de Somnolencia de Karolinska (KSS) y un cuestionario de perfil sociodemográfico. 
Resultados: Cuando se compararon las puntuaciones de KSS y BRUMS al comienzo del turno se encontraron asociaciones con calidad 
de sueño previa (p ≤ 0,01) y calidad de vida (p ≤ 0,05). Los efectos estadísticos significativos en las puntuaciones de BRUMS también 
se asociaron con la calidad previa del sueño, la calidad de vida, la ingestión de líquidos, la dieta saludable, el estado civil y el estrés laboral 
por turnos. Cuando se compararon el comienzo y el final del turno, se observaron diferentes puntuaciones de KSS en el grupo de 
todos los enfermeros y en el turno de noche. Se observaron puntuaciones significativas de vigor y fatiga dentro de los grupos de turnos. 
Conclusión: Dormir bien de noche tiene efectos positivos en los estados de ánimo del individuo tanto al principio como al final del 
turno. La autopercepción de una buena calidad de vida también influyó positivamente en las puntuaciones KSS y BRUMS al inicio y al 
final del turno. La ingesta de líquidos adecuada condujo a mejores puntuaciones KSS y BRUMS.

DESCRIPTORES
Enfermería; Trabajo por Turnos; Sueño; Transtornos del Humor.
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