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ABSTRACT Objective: This study aims to explore the effects of fa-
tigue on quality of work life and health in shift-work nurses. Material
and Methods: This is a descriptive study. The data were collected
using a self-reported sociodemographic questionnaire, the Piper Fa-
tigue Scale, the Work-Related Quality of Life, and the General Health
Questionnaire-12. The data were analyze using the SPSS 25.0 statisti-
cal software and evaluated using descriptive analyzes (percentage, fre-
quency, mean and standard deviation) of socio-demographic and
work-related characteristics. Results: Of the shift-work nurses, 59.4%
were severely tired and 83.4% were at risk of depression. Their Work-
Related Quality of Life mean score was 51.87+14.74. A statistically
significant weak negative correlation was found between their Piper
Fatigue Scales, its subscales and Work-Related Quality of Life mean
scores. There was a statistically significant moderate positive correla-
tion between their Piper Fatigue Scales, its subscales and General
Health Questionnaire-12 mean scores. Conclusion: Shift-work nurses
have high fatigue and low quality of work life and are at risk for de-
pression. Workload should be decreased to reduce fatigue in nurses.
Health policies should be structured to employ a sufficient number of
nurses in hospitals

Keywords: Fatigue; general health; nurse;
shift; quality of work life

OZET Amag: Bu caligmanin amaci, vardiyali ¢alisan hemsirelerde
yorgunlugun is yasam kalitesi ve saglik {izerine etkilerini arastirmaktir.
Gereg ve Yontemler: Bu ¢alisma tanimlayici ¢alismadir. Veriler, ki-
sinin bildirdigi sosyodemografik anket, Piper Yorgunluk Olgegi, Isle
Ilgili Yasam Kalitesi ve Genel Saglik Anketi-12 kullanilarak toplan-
mustir. Veriler SPSS 25.0 istatistik yazilimi kullanilarak analiz edilmis
ve sosyodemografik ve isle ilgili 6zelliklerin tanimlayici analizleri
(ylizde, frekans, ortalama ve standart sapma) kullanilarak degerlendi-
rilmigtir. Bulgular: Vardiyali ¢alisan hemsirelerin %59,4’1 ileri dere-
cede yorgundu ve %83,4°ii depresyon riski tagtyordu. Ise iliskin Yasam
Kalitesi puan ortalamasi 51,87+14,74 idi. Piper Yorgunluk Olgegi ve alt
olgekleri ile ise iligskin yasam kalitesi puan ortalamalari arasinda ista-
tistiksel olarak anlamli, zay1f, negatif bir korelasyon bulundu. Piper
Yorgunluk Olgegi ve alt 6lcekleri ile Genel Saghk Anketi-12 ortalama
puanlari arasinda istatistiksel olarak anlamli orta derecede pozitif ko-
relasyon vardi. Sonu¢: Vardiyali ¢alisan hemsireler yiiksek yorgun-
luga, diisiik is yasam kalitesine sahiptir ve depresyon riski altindadir.
Hemsirelerde yorgunlugun azaltilmast igin is yiikii azaltilmalidir. Sag-
lik politikalar1 hastanelerde yeterli sayida hemsirenin istihdam edilme-
sini saglayacak sekilde yapilandiriimalidir.

Anahtar Kelimeler: Yorgunluk; genel saglik; hemsire;
vardiya; is yasam kalitesi

Secondary and tertiary healthcare services are
provided uninterruptedly in hospitals to prevent pa-
tient density and to make healthcare services more
efficient and accessible. Therefore, health profes-
sionals need to work in shifts.! An uninterrupted ser-

vice is provided by shift-work schedules. Nurses, one
of the largest and most important professional groups
in the health sector, provide care at all hours of the
day to meet the complex needs of patients within the
increased workload in the health system.? In order for
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nurses to provide constant health services and unin-
terrupted treatment and care, they need to work in
shifts in intensive care units, operating rooms, emer-
gency services and different clinical services.* Peo-
ple have a biological rhythm, allowing them to be
awake during the day and asleep at night.* However,
shift work disrupts their natural rhythms and nega-
tively affects both their biological rhythms and men-
tal health.! Long shifts and night work have negative
effects on nurses’ health and patient outcomes.
Among these negative effects, it is known that
nurses’ sleep-wake cycle may be disrupted, acute and
chronic sleep disorders, fatigue, lack of attention, de-
creased quality of work life, and this may increase
the likelihood of occupational accidents and medical
errors.>

Fatigue is defined as mental or physical exhaus-
tion, preventing daily life activities.” Min et al. ex-
amined the relationship between nurses’ shift-work
hours and fatigue levels between 2000 and 2018 and
reported that a short interval between two shifts in-
creased fatigue, caused health injuries and decreased
patient safety.® Another study conducted with a total
of 220 nurses in the emergency room in Jordan found
a positive correlation between fatigue, stress and ag-
gressive behaviors (physical violence, bullying) and
a negative relationship between social support of su-
pervisor, justice and commitment to workplace.’ Cur-
rent studies emphasize that shift work affects fatigue
at diverse levels.!%-12

Fatigue and quality of work life affect each other
and there is a relationship between these concepts.
Studies found an inverse positive relationship be-
tween fatigue and quality of work life.!' Quality of
work life is defined as fair management, ability of
employees to make work-related decisions, having a
safe working environment, expressing work-related
satisfaction, and ensuring the highest level of physi-
cal and mental well-being of employees.'?

Fatigue has both physiological and psychologi-
cal effects on health outcomes. Studies determined a
negative relationship between fatigue and mental
health.!* One study has shown that shift-workers have
33% more depressive symptoms than non-shift-work-
ers. The study found no difference in depressive

symptoms for shift-work men but determined statis-
tically significantly higher depression levels in shift-
work women compared to non-shift-work women.'*

According to the data of the Organization for
Economic Cooperation and Development there is one
nurse for 431 patients in Tiirkiye and one for 55 pa-
tients in Norway, where the ideal number is one nurse
per 102 patients.'® Insufficient number of nurses in-
creases their workload and number of shifts, nega-
tively affecting their physical and psychosocial health
and posing a risk on patient safety.!® The fatigue level
of nurses, who are members of society, may pose dif-
ferent health risks. In addition, affecting the quality of
work life of nurses who are responsible for provid-
ing care to the society also affects public health. This
study aimed to explore the effects of fatigue on qual-
ity of work life and health in shift-work nurses.

Research questions

1. What is the relationship between nurses’ fa-
tigue level and socio-demographic and working
hours?

2. What is the effect of nurses’ fatigue level on
their quality of work life?

3. What is the impact of nurses’ fatigue level on
their general health level?

I MATERIAL AND METHODS
STUDY DESIGN

This research is a descriptive study. This study aimed
to explore the fatigue among shift-work nurses and
to identify the effects of fatigue on their quality of
work life and health.

STUDY SETTING

The study was conducted in a public hospital in Sam-
sun, Tiirkiye. Total number of health workers in the
hospital was 1,400 and the number of shift-work
nurses was 217. Nurses in the hospital work in morn-
ing shift, night shift or extended shift.

Participants

All participants were nurses working in the selected
a public hospital between November 2020-April
2021. Shift-work nurses were defined as having any



shift; at least 8 hours or at more 24 hours. The nurses
participating in the research had three different work-
ing arrangements and worked in different shifts.
Working hours of nurses; The first one is 8.00 a.m.-
4.00 p.m., the second one is 4.00 p.m.-8.00 a.m. and
the third one is 8.00 a.m.-8.00 a.m. Inclusion crite-
ria: being a registered nurse with more than six
months of work experience. Nurses working less than
8 hours, being pregnant and having breast-feeding
permission were excluded from the study. The sam-
ple size of the study was calculated as 146 by using
G*Power 3.1.9.2 program and a multiple linear re-
gression with 17 variables, where the effect size
d=0.15, margin of error a=0.05, power 1-$=0.90."7 A
total of 187 nurses were recruited in the present study.

Measurements

The research data were collected using a sociodemo-
graphic questionnaire form, the Piper Fatigue Scale
(PFS), the Work-Related Quality of Life (WRQoL),
and the General Health Questionnaire-12 (GHQ-
12).

Sociodemographic questionnaire

The sociodemographic questionnaire included de-
mographic information (age, gender, educational sta-
tus, marital status, income status, chronic disease,
smoking) and occupational details (work experience,
shift-work year, work unit, work experience in cur-
rent work unit, number of patients care for per
day)'5,6,8,9

The PFS

In order to evaluate the impact and severity of fatigue
on daily living activities, Piper et al. was originally
developed scale by.!® The adaptation of the scale into
Turkish was performed by Can et al.'® It has four di-
mensions, including behavior/violence (6 items); af-
fect (5 items); sensory (5 items) and cognition/mood
(6 items). Total scale score is obtained by dividing
total scores of all items by item number, where 0 in-
dicates no fatigue, 1-3 indicates mild fatigue, 4-6 in-
dicates moderate fatigue, and 7-10 indicates severe
fatigue. The reliability coefficient (Cronbach’s o) of
the scale is 0.97.'® The Turkish version and our re-
search of the scale were respectively a Cronbach’s o
value of 0.98, and 0.95.1°

The WRQoL Scale

The scale was developed by Van Laar et al. to eval-
uate the quality of work life.?* The adaptation of the
scale into Turkish was conducted by Duyan et al.?!
This scale is total 21 item and a Likert type range
from 1-5. A higher total score indicates a higher qual-
ity of work life. The Turkish version and our research
of the scale were respectively a Cronbach’s a value of
0.89and 0.92.%

The GHQ-12

The scale was developed by Goldberg and Williams
to identify common acute mental disorders in a com-
munity.?? The adaptation of the scale into Turkish
was conducted by Kili¢. Total scale score is obtained
by adding item scores. The cut-off score for GHQ-12
was calculated as 1/2 as a result of the ROC analysis.
A total score of two or more in GHQ-12 indicates the
risk of depression. The Turkish version and our re-
search of the scale were respectively a Cronbach’s o
value of 0.78 and 0.86.%4

DATA COLLECTION

Some nurses filled out the questionnaire online with
the link due to busy time, and eligible candidates
filled out a face-to-face questionnaire. The question-
naires collected face-to-face were completed by the
nurses in the hospital environment in 20-25 minutes.

DATAANALYSIS

The data were analyze using the SPSS 25.0 (IBM,
Armonk, New York, USA) statistical software and
evaluated using descriptive analyzes. Descriptive val-
ues (socio-demographic and work-related character-
istics) is summarized percentage, frequency, mean
and standard deviation. The normal distribution was
evaluated through skewness and kurtosis values. Nor-
mal distribution was accepted when kurtosis and
skewness values were between -2 and +2.% Fatigue,
quality of work and general health status of partici-
pation were evaluated with Pearson’s correlation
analysis. Socio-demographic characteristics and fa-
tigue levels of participation were evaluated chi-
square analysis. Chi-square analysis was used to
examine the relationship between their socio-demo-
graphic characteristics and fatigue levels. A multiple



linear regression analysis was used to analyze the pre-
dictive level of PFS subdimension scores on WRQoL
and GHQ-12 scores. A p value less than 0.05 was
considered statistically significant.

ETHICAL CONSIDERATION

The Institutional Research Ethics Committee of
Nursing Faculty affiliated with the Selguk University
approved this study (date: September 7, 2020, no:
26521195-604.02). The research was conducted
within the scope of the principles of the Declaration
of Helsinki. Permissions were obtained via e-mail for
the scales used in the study. Participants whose data
were collected online were informed with a volun-
tary consent form via “Google Forms” (Google,
USA) and included in the study after their consent
was obtained. Participants whose data were collected
face-to-face were informed face-to-face and their
consent was obtained.

I RESULTS

The mean age of the nurses was 34.10+7.13 years.
Their shift-work year was between min=1 and
max=30 years. The number of patients they cared for
in one shift was between min=1 and max=42. Most of
them were women (80.2%), married (63.1%), had a
bachelor’s degree (72.2%) and had inadequate salary
(83.4%). In addition, 15% of them were employed in
the emergency room, 14.40% in the internal services,
34.2% in the intensive care unit, 12.3% in the coron-
avirus disease-2019 (COVID-19) pandemic intensive
care unit and 11.8% in the COVID-19 pandemic ser-
vice. Of the nurses, 40.6% (n=76) were moderately
tired and 59.4% (n=111) were severely tired. Con-
sidering their responses to the open-ended questions
of PFS; 27.8% of the nurses reported excessive work-
load as the most important reason for their fatigue,
50.2% stated that they slept to reduce their fatigue,
and 5.8% stated that they did sports and walking to
reduce their fatigue. However, only 8.6% of them re-
ported to have muscle-joint pain.

No statistically significant correlation was found
between the nurses’ fatigue levels according to gen-
der, status of having children, smoking status, status
of working in the COVID-19 unit (p>0.05). A statis-
tically significant difference was found between their

TABLE 1: Average of The PFS, PFS sub-dimension, Quality of
Life Scale and GHQ-12.

X£SD  Minimum-maximum

Work-Related Quality of Life 51.87+14.74 21.00-89.00
GHQ-12 5.54+3.61 0.00-12.00
PFS 7.40+1.85 4.02-10.00
PFS subdimensions scores

PFS behavioriviolence subdimension  7.16+1.92 0.00-10.00
PFS affect subdimension 8.13+1.83 1.20-10.00
PFS sensory subdimension 7.28+1.93 1.80-10.00
PFS cognition/mood subdimension 7.15+2.00 2.17-10.00

SD: Standard deviation; PFS: Piper Fatigue Scale;
GHQ-12: General Health Questionnaire-12.

fatigue levels by marital status (p<0.05), where
64.4% of the married nurses were severely tired. In
addition, 26.2% of the nurses with chronic diseases
were moderately tired, while 73.8% were severely
tired, this difference was also statistically significant
(p<0.05). A statistically significant difference was
found between their fatigue levels according to per-
ceived adequacy of salary (p<0.05) (Table 2).

Nurses WRQoL scores was relationship of neg-
atively moderate Correlation according PFS, PFS Be-
havior/violence subdimension and PFS
cognition/mood subdimension but low level of neg-
atively relationship PFS affect subdimension and PFS
sensory subdimension. Nurses GHQ-12 scores were
relationship of positively moderate Correlation ac-
cording PFS, PFS Behavior/violence subdimension,
PFS affect subdimension, PFS sensory subdimension
and PFS cognition/mood subdimension (p<0.001)
(Table 3).

A multiple linear regression analysis was per-
formed to predict the nurses’ PFS subdimensions and
WRQoL scores. The model was statistically signifi-
cant (p<0.001), explaining 16.2% of the variance in
the WRQoL score. The PFS behavior/violence (f=-
0.243; p=0.022) and cognition/mood subdimensions
(B=-0.233; p=0.046) statistically significantly pre-
dicted the WRQoL. The PFS affect subdimension
(B=-0.003; p=0.976) and sensory sub-dimension
(B=0.037; p=0.746) did not predict the WRQoL sta-
tistically significantly (Table 4). A multiple linear re-
gression analysis was performed to predict the
nurses’ PFS subdimensions and GHQ-12 scores. The



TABLE 2: Comparison of fatigue levels in shift-work nurses by socio-demographic variables.

Moderately tired
n (%)

Sex

Female 57 (38.0)

Male 19 (51.4)
Marital status

Married 42 (35.6)

Single 34 (49.3)
Having children

Yes 38 (37.6)

No 38 (44.2)
Presence of chronic disease

Yes 11(26.2)

No 65 (44.8)
Smoking

Yes 26 (38.2)

No 50 (42.0)
Having adequate salary

Yes 8 (80.0)

Undecided 13 (61.9)

No 55 (35.3)
Working in a COVID-19 unit

Yes 21 (46.7)

No 55(38.7)

Severely tired Total
n (%) n (%) Chi-square and p-value

93 (62.0) 150 (100) ¥2=1.675
18 (48.6) 37 (100) p=0.196
76 (64.4) 118 (100) %%=3.379
35(50.7) 69 (100) p=0.046*
63 (62.4) 101 (100) 2=0.823
48 (55.8) 86 (100) p=0.363
31(73.8) 42 (100) £2=3.948
80 (55.2) 145 (100) p=0.047*
42 (61.8) 68 (100) 2=0.257
69 (58.0) 119 (100) p=0.613
2(200) 10 (100) $=123
8(38.1) 21 (100) p=0.002*
101 (64.7) 156 (100)

24 (53.3) 45 (100) 2=0.593
87 (61.3) 142 (100) p=0.441

TABLE 3: The relationship of PFS and PFS sub-dimension
total score with WRQoL Scale and GHQ-12 total score.

WRQoL scores GHQ-12 scores
PFS r=-0.385 r=0.583
p<0.001* p<0.001*
PFS subdimensions scores
PFS behavioriviolence subdimension  r=-0.367 r=0.413
p<0.001* p<0.001*
PFS affect subdimension r=-0.298 r=0.455
p<0.001* p<0.001*
PFS sensory subdimension r=-0.298 r=0.516
p<0.001* p<0.001*
PFS cognition/mood subdimension r=-0.355 r=0.581
p<0.001* p<0.001*

PFS: Piper Fatigue Scale; GHQ-12: General Health Questionnaire-12; WRQoL: Work-
Related Quality of Life.

model was statistically significant (p<0.001), ex-
plaining 36% of the variance in the GHQ-12 score.
The PFES cognition/mood subdimensions statistically
significantly predicted the GHQ-12 (p<0.001). The
PFS behavior/violence (p=-0.016; p=0.863), affect
subdimension (f=0.155; p=0.0976) and sensory sub-

dimension (=0.104; p=0.301) did not predict the
GHQ-12 statistically significantly (Table 5).

I DISCUSSION

The fatigue level of shift-work nurses is related to
their quality of work life and general health status.
The fatigue of nurses covers both their individual
health and the healthcare systems they are responsi-
ble for providing care.>’® This study found that the
nurses had high level of fatigue. Fatigue causes
nurses to have deficiencies in patient care and treat-
ment, leading them to make medical errors and stay
away from their social environment, and negatively
affect their mental health and cognitive functions
such as difficulty in concentration and memory im-
pairment.”?® High fatigue in nurses negatively affects
sleep quality, quality of life, quality of work life, and
psychosocial health.>® Tt is thought that these prob-
lems will increase even more if precautions are not
taken against the factors affecting the increase in the
fatigue level of working nurses. Nurses should learn
relaxation techniques, get enough sleep and make



The effect of nurses’ PFS subdimensions scores on WRQoL scores.

TABLE 4:
Independent variable B
{Constant) 75.680
PFS behavior/violence subdimension -1.866
PFS affect subdimension -0.025
PFS sensory subdimension 0.282
PFS cognition/mood subdimension -1.719

Unstandardized coefficients ~ Standardized coefficients

SE
4.762
0.807
0.851
0.870
0.854

B t p value 95.0% CI
15.893 <0.001* 66.285-85.075
-0.243 -2.312 0.022* -3.458—0.273
-0.003 -0.030 0.975 -1.704-1.653
0.037 0.324 0.746 -1.435-2.00
-0.233 -2.012 0.046* -3.405-0.034

Dependent variable: WRQoL Scale; Durbin-Watson=2.010; F=8.823, p<0.001; R=0.403; R?=0.162; Adjusted R? =14.4%; CI: Confidence interval; SE: Standard error;
B: Standardized regression coefficient; PFS: Piper Fatigue Scale; WRQoL: Work-Related Quality of Life.

TABLE 5: The effect of nurses’ PFS subdimension scores on GHQ-12 scores.

Independent variable B SE

{Constant) 3.517 1.020
PFS behavior/violence subdimension -0.030 0.173
PFS affect subdimension 0.305 0.182
PFS sensory subdimension 0.193 0.186
PFS cognition/mood subdimension 0.753 0.183

Unstandardized coefficients

Standardized coefficients

B t p value 95.0% CI
-3.448 <0.001* 530-1.504

-0.016 -0.173 0.863 -0.371-0.311
0.185 1.675 0.096 -0.054-0.665
0.104 1.038 0.301 0.174-0.561
0.417 4.112 <0.001* -0.392-1.114

Dependent variable: GHQ-12; Durbin-Watson=1.893; F=25.576, p<0.001; R=0.600; R?=0.360; Adjusted R?=34.6%; CI: Confidence interval; SE: Standard error;
B: Standardized regression coefficient; PFS: Piper Fatigue Scale; GHQ-12: General Health Questionnaire-12.

positive changes in their lifestyle to reduce their level
of fatigue.”” This situation will have significant neg-
ative effects on creating a healthy society.

This study determined that the nurses had mod-
erate quality of work life. One study about the qual-
ity of work life in prison nurses found their mean
quality of work life score as 80.91+14.98, suggesting
a moderate quality of work life.”® Poor quality of
work life poses a risk for mental health such as
burnout, depression and stress.” The new risks of this
situation will cause significant negative health con-
sequences for both the nurse and the patient being
cared for.>’7 The present study found that the nurses
had lower quality of work life than the average liter-
ature have been research.?*!»8 In addition to the re-
sults of this study, Oztiirk et al. have found that
fatigue negatively affects the quality of work life in
healthcare workers.!! This may be because of high
workload in hospitals, insufficient wages, lack of in-
stitutional support, long work hours, inability to work
in the services they want, and high patient expecta-
tions.*° In addition, in our study, it was found that the
PFS behavior/violence subdimension and PFS cog-
nition/mood subdimension were determinants in the

quality of work life. Factors affecting the quality of
work life; emotional exhaustion, depersonalization,
depression anxiety and stress.*'*? Studies need to be
carried out by nurses, managers, and health policy
makers to improve especially the quality of work life
of nurses who spend most of their time in the hospi-
tal.

In this study, 83.4% of the nurses were at risk of
depression according to their GHQ-12 scores. One
study conducted with healthcare professionals re-
ported that 50% of the participants were nurses and
midwives and 41.2% of them were in the risky group
in terms of mental health.?* Studies have shown that
nurses are at risk for mental health.3® Nurses are at
risk for depression; This situation affects the quality
of business life and the quality of emotional life, but
is also accompanied by problems such as anxiety,
stress and emotional burnout.?® It may be that most
nurses in this study were recruited during the
COVID-19 pandemic because they were at risk of de-
pression. However, there are studies showing that
nurses have depression considering their working
conditions.? For these reasons, it is thought that the
factors that cause depression should be examined,



and screening should be performed for early diagno-
sis and treatment.?’ Fatigue and depression in nurses
pose a life-threatening risk for patients and negatively
affect the health of nurses.>” Lifestyle changes such
as physical activity, smoking cessation, healthy eat-
ing, and coping with stressors in shift work can im-
prove mental health.’!

This study found no significant difference be-
tween the nurses’ fatigue levels by gender, status
of having children, smoking status, and status of
working in the pandemic services. Menon and
Abraham emphasize that there is no significant re-
lationship between nurses’ fatigue levels and age,
gender, marital status and chronic diseases.*' The
present study determined that the nurses were more
tired as their work experience increased. The reason
for the lack of relationship between overtime and
fatigue was because overtime payments increased
their income and decreased their exposure to finan-
cial stressors.

A proper planning and implementation of inter-
ventions to reduce fatigue in nurses can reduce their
fatigue levels and increase their quality of life. Our
study suggests that as the fatigue level of nurses in-
creases, their risk of depression increases. Like our
study, a recent study found that both physical and
mental fatigue increased in nurses as their depres-
sion and stress levels increased.?? Lifestyle changes
such as healthy eating, regular sleep, physical ac-
tivity and getting rid of unhealthy habits, and gain-
ing the ability to cope with shift-work challenges,
reduce fatigue and positively affect physical and
mental health.’*3% Further studies to support mental
health in nurses are important to improve nurses’
health and patient safety, and also to reduce hospital
costs.

LIMITATIONS OF THE STUDY

The data of this study is limited to nurses working in
a public institution where the research was con-
ducted. No observations were made, the research is
limited to their answers to the survey. It was collected
online and face to face due to the COVID-19 pan-
demic.

I CONCLUSION

Insufficient number of nurses results in heavy work-
load and overtime, causing nurses to feel tired, un-
able to balance work and social life, and leave their
jobs. To improve the quality of work life in nurses;
manager nurses, hospital administrators and people
involved in health policies should employ a sufficient
number of nurses, allow them to work at flexible
working hours, and prepare shift and work schedules
in line with nurses’ expectations.'¢

Considering the importance of nurses in health
services, in-service training should be provided with
them, their social lives should be supported, and hos-
pital management should respect nurses’ work-re-
lated opinions, pay attention to their demands, and
improve work environments. In addition, workload
should be reduced to reduce fatigue in nurses. Health
policies should be structured to have a sufficient
number of nurses in the wards.
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