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ABSTRACT
Aim: The sleepiness of healthcare workers can negatively affect various aspects of healthcare, including patient and staff safety. 
Therefore, the aim of this study was to develop a valid and reliable scale to measure sleepiness in nurses and physicians working 
night shifts.
Design: A methodological study design was used in this study.
Methods: The scale items were developed through literature review and qualitative data analysis. The initial items of the instru-
ment were developed based on the identified core concepts and presented to 21 experts for content validity assessment. In order to 
test the validity and reliability of the scale, a group of 255 nurses and 230 physicians working in a university hospital in a province 
of Turkey were included in the study between November 2023 and January 2024 by face-to-face survey method. Lawshe's content 
validity ratio, Kaiser–Mayer–Olkin coefficient, Bartlett's test, exploratory factor analysis, principal component analysis, Varimax 
factor rotation method, confirmatory factor analysis, Cronbach's alpha internal consistency coefficient, Spearman correlation 
coefficient and Wilcoxon Signed Ranks tests were used to analyse the data.
Results: The sleepiness scale is a 19-item instrument with three factors: ‘cognitive and physical effects of sleepiness on the 
process of working’, ‘difficulty keeping awake’ and ‘sleepiness coping strategies’. The Kaiser–Meyer–Olkin measures indicated 
that the data were sufficient for exploratory factor analysis. Bartlett's test indicated patterned relationships among the items 
(χ2 = 5049.779; p < 0.001). Three factors explained 58.927% of the variance. Internal consistency was demonstrated by Cronbach's 
alphas of 0.921 Factor 1, 0.766 Factor 2, 0.797 Factor 3 and 0.923 total scale. According to the confirmatory factor analysis fit 
index results of the scale, RMSEA value was 0.062 and χ2/df value was 2.843. The 4-week test–retest reliability of the sleepiness 
scale (n = 51) was also satisfactory (ICC = 0.958). The Sleepiness Scale is a valid and reliable measurement tool that can be used 
to determine the severity of sleepiness in nurses and physicians working in the night shift.
Patient or Public Contribution: No patient or public contribution.

1   |   Introduction

Sleep is an essential requirement for health and well-being and 
has come to be recognised as one of the leading issues in public 

health (Matricciani et  al.  2017). Sleep, which has a rhythmic 
structure, can be disrupted for various reasons, leading to sleep 
troubles. One of these is defined as sleepiness, characterised by 
a tendency to fall asleep. Sleepiness is a normal physiological 

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in any 
medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

© 2025 The Author(s). Nursing Open published by John Wiley & Sons Ltd.

https://doi.org/10.1002/nop2.70296
https://doi.org/10.1002/nop2.70296
mailto:
https://orcid.org/0000-0001-8242-0110
https://orcid.org/0000-0003-1050-8804
https://orcid.org/0000-0002-9401-0044
https://orcid.org/0000-0002-1967-1811
https://orcid.org/0000-0003-2574-376X
mailto:alikaplan@kayseri.edu.tr
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fnop2.70296&domain=pdf&date_stamp=2025-09-03


2 of 11 Nursing Open, 2025

condition that many individuals may experience throughout a 
24-h period (Martin et al. 2023). The occurrence of sleepiness at 
inappropriate times, its increased frequency and reaching a level 
that disrupts daily functioning are considered excessive sleepi-
ness (Smart et al. 2020).

It has been reported that excessive sleepiness is typically as-
sociated with adverse social and economic consequences, 
such as motor vehicle accidents, near-miss incidents, de-
creased work productivity and reduced quality of life (Barnes 
and Watson 2019; Leger and Stepnowsky 2020). It also plays a 
prominent role in acute cognitive performance and long-term 
cognitive health, including impaired attention, memory and 
concentration, poor performance and increased risk of dementia 
(Lee et al. 2022; Low et al. 2019; Ma et al. 2020; Xu et al. 2020). 
According to the International Classification of Sleep Disorders, 
it has been reported that ‘sleepiness’ is an important factor in 
many sleep disorders and sleepiness is seen in 10% of shift work-
ers (Reid and Abbott 2015).

Many individuals work shifts in their communities due to rea-
sons related to public safety, healthcare services, or economic 
factors (Gusman et al. 2023). Shift work in the healthcare sector 
often involves rotating schedules (8-, 16-, 24-h shifts) to provide 
patient care around the clock. Due to the impact of shift work 
on sleep rhythms, sleepiness during work has negative effects 
on the health and well-being of health workers (Kecklund and 
Axelsson 2016; Nena et al. 2018). This situation adversely affects 
clinical practices conducted by healthcare personnel, such as 
treatment, care and medication administration, thereby posing 
risks to both employee and patient safety (Härmä et  al.  2019; 
Smart et  al.  2020). In this context, sleepiness is recognised as 
a significant health and workplace issue for both nurses and 
physicians.

It is important to evaluate sleepiness, which can cause many 
negative consequences on nurses and physicians working in 
shifts (Härmä et al. 2019). Defining this situation will guide the 
interventions to be made and to achieve this goal, both subjective 
and objective evaluations should be made. Scales are the most 
well-known subjective measurement tools (South et  al.  2022), 
and in the current literature review on sleepiness, it is seen 
that Cleveland Adolescent Sleepiness Questionnaire, Epworth 
Sleepiness Scale, Stanford Sleepiness Scale and Karolinska 
Sleepiness Scale are available (Geiger Brown et  al.  2014; 
Johns  1992; Maclean et  al.  1992; Spilsbury et  al.  2007). It is 
seen that the scales available in the literature are mostly aimed 
at measuring the daytime sleepiness levels of individuals and 
are not specific to nurses and physicians. When the literature 
specific to nurses was examined, only the ‘Bergen Shift Work 
Sleep Questionnaire’ was found (Flo et al. 2012). However, this 
scale does not measure the severity of sleepiness during the shift 
and only allows comparison of the sleepiness levels of nurses 
between three shifts. Therefore, it is thought that the existing 

scales are insufficient to determine the severity of sleepiness of 
nurses and physicians during night shifts. In this context, in 
order to overcome this deficiency in the literature, it was aimed 
to develop a valid and reliable instrument to severity of sleepi-
ness levels of nurses and physicians during night shifts.

2   |   Methods

2.1   |   Study Design and Procedure

In this study, a methodological approach was adopted and con-
ducted in two main stages. In the first, the process of developing 
the Sleepiness Scale was comprehensively addressed: the focus 
was on the design of the scale and item selection, in order to es-
tablish a solid foundation for the scale. In the second stage, the 
validity and reliability of the scale which was developed were 
tested. The diagram showing the development process of the 
scale is given in Figure 1. The STROBE checklist was used to 
report the research context, study design, methods and results 
of the study.

2.2   |   Conceptual Framework and Item Generation

The conceptual framework of the study is based on the infor-
mation obtained from both the literature review and the results 
of qualitative data analysis. A basic framework was created to 
make sense of the sleepiness experience of nurses and physi-
cians working night shifts. In this context, ‘sleepiness and fa-
tigue’, ‘cognitive and psychomotor performance’, ‘physiological 
and psychological effects’, ‘occupational and clinical outcomes’ 
and ‘coping strategies and preventive practices’ were identified 
as the main concepts related to sleepiness. Then, existing stud-
ies that could contribute to the scale items within the framework 
of the basic concepts determined in the literature review on 
sleep and sleepiness were examined (Geiger Brown et al. 2014; 
Johns  1992; Maclean et  al.  1992; Nena et  al.  2018; Spilsbury 
et  al.  2007). However, instead of creating an item pool based 
only on existing studies, a qualitative data collection process 
was conducted to directly understand the experiences of nurses 
and physicians working night shifts. In this context, individ-
ual interviews were conducted with five experienced nurses 
working night shifts, two physicians with academic studies 
on sleep and three nurse academics. During the interviews, 
the participants were asked ‘What are the effects of sleepiness 
during working hours?’ and ‘What are the practices to prevent 
sleepiness during working hours?’. The data obtained was ana-
lysed using inductive content analysis (Kyngäs 2020). The anal-
ysis identified themes emerging from participants' expressions, 
thereby strengthening the conceptual framework of the study. 
Based on the conceptual framework of the study, 25 prelimi-
nary items were created using a 5-point Likert scale (Strongly 
Disagree, Disagree, Indecisive, Agree, Strongly Agree).

FIGURE 1    |    Scale development process.
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2.3   |   Content Validity

The Lawshe technique was used to assess the content valid-
ity of the study. This method is a technique in which experts 
evaluate the relevance of each item of the measurement tool 
to the relevant subject or field (Romero Jeldres et  al.  2023). 
Two rounds of content validity assessment were conducted to 
determine whether each of the preliminary items represented 
the ability to measure the sleepiness levels of both physicians 
and nurses. A total of 21 experts were consulted, including six 
academic nurses, five academic physicians, seven practicing 
nurse specialists and three practicing physicians, to provide 
their opinions on the content validity of the items. Researchers 
created a form consisting of expressions ‘necessary and should 
remain in the item pool’, ‘useful but should be revised’ and 
‘unnecessary’ for the evaluation of each item. Additionally, a 
column was added for experts who marked ‘useful but should 
be revised’, where explanations and suggestions could be pro-
vided. The form created for content validity was sent to ex-
perts via email. Each item for which revision was suggested 
based on feedback from experts was evaluated, and necessary 
revisions were made. Three items were removed because they 
were perceived to be similar to others. For example, the item 
‘I make a lot of efforts not to fall asleep towards the end of my 
shift’ was excluded from the study due to feedback indicating 
its similarity to ‘I feel awake during the last hours of my shift’. 
The final version of the revised form consisting of 22 items 
was sent to the experts again via email, and they were asked to 
reassess. After receiving the final expert opinion, the content 
validity ratio (CVR) for each item and the Content Validity 
Index for the overall scale were calculated (min. CVR: 0.71, 
max. CVR: 1.0). CVR is a quantitative measure used to deter-
mine the content validity of a scale. It assesses how essential 
each item is to the scale based on expert opinion. According 
to the Lawshe technique, the CVR for the scale items for 21 
experts should be at least 0.42 at a significance level of α = 0.05 
(Yesilyurt and Capraz 2018). Accordingly, it was determined 
that all items had Content Validity Index values greater than 
the minimum required value. Thus, it was concluded that the 
scale provided content validity. All items in the draft scale 
form consisting of 22 items, created based on expert opinions, 
were presented to three language experts for evaluation in 
terms of language and meaning. Necessary corrections were 
made based on the suggestions of the experts.

2.4   |   Participants

To collect data, a face-to-face questionnaire was administered 
to nurses and physicians working at a University Hospital (ter-
tiary care) in a province in Türkiye. The nurses and physicians 
working in this hospital formed the participants of the study, 
and a stratified sampling method was used specifically for this 
population. In scale validity and reliability studies, it is gener-
ally recommended to have at least 10 times the number of items 
in the scale (22 × 10 = 220) as participants and to reach at least 
10% of the accessible population size (which was at least 154 for 
this study) (Pallant 2020). Equal numbers of participants were 
planned to be recruited from nurses and physicians, with a min-
imum of 220 nurses and 220 physicians included in the study. To 
increase the generalisability of the study findings, a Systematic 

Random Sampling Method was also employed for strata. Efforts 
were made to reach similar proportions of nurses and physicians 
from relevant departments, such as the emergency department, 
intensive care unit and the clinics, according to the popula-
tion of each department. During the data collection period, 255 
nurses and 230 physicians were included in the study, exceed-
ing the predetermined sample sizes. The inclusion criteria for 
participants were as follows: (1) actively working at the hospi-
tal where the study was conducted during the study period, (2) 
having at least 6 months of work experience, (3) having worked 
night shifts at least once in the past month, (4) who declares that 
he has no sleep problems, (5) not using sleep medication and (6) 
volunteering to participate.

2.5   |   Data Collection

The data for the study was collected at a university hospital 
in one of the largest cities in the Central Anatolia region, be-
tween November 2023 and January 2024. An 8-item Descriptive 
Characteristics Information Form, containing participants' 
characteristics and the draft items of the developed 22-item 
Sleepiness Scale, was used for data collection. The data was 
collected face-to-face by four researchers responsible for data 
collection. The researchers visited the clinics and interviewed 
nurses and physicians during the night shift. The night shift 
starts at 04:00 PM in the relevant institution. The researchers 
visited the clinics between 08:00 and 10:00 PM and gave infor-
mation about the study to the individuals participating in the 
study and the participants who agreed to participate in the study 
were asked to sign the written informed consent form. The data 
collection form was explained in detail to the individuals par-
ticipating in the study and they were asked to complete the data 
collection forms, which took 5 to 10 min. After the visits to the 
clinics planned on the relevant day were completed, the forms 
were collected from the individuals in a sealed envelope by the 
researchers by returning to the first clinic. Test–retest analy-
sis was performed for the reliability analysis of the draft scale 
(Streiner et al. 2016). For this purpose, 51 participants, 28 nurses 
and 23 physicians, randomly selected, were asked to fill out the 
draft scale again approximately 1 month later.

2.6   |   Data Analysis

Statistical data analysis was performed using the IBM SPSS 
Statistics 26.0 package program (IBM Corp., Armonk, New 
York, USA). Descriptive statistics were given as frequency (n), 
percentage (%), mean ± standard deviation, minimum value 
(min) and maximum value (max). The normal distribution of 
the data of numerical variables was evaluated by the Shapiro–
Wilk normality test and Q-Q graphs. CVRs were calculated 
for content validity. Construct validity, criterion-related va-
lidity, internal consistency reliability, test–retest and item 
analysis methods were used for the scale. Exploratory factor 
analysis (EFA) and confirmatory factor analysis (CFA) were 
conducted on the data obtained for construct validity. In order 
for explanatory factor analysis to be applied to a data group, 
the data must be suitable for factor analysis and the sample 
must be sufficient (Özdamar  2013). First, Bartlett's spheric-
ity test for factorability and Kaiser–Meyer–Olkin (KMO) test 
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results were examined for the adequacy of the number of units 
in the sample. The reason for conducting EFA is to test the 
theory about the nature of the process and to make an oper-
ational definition of the basis of the process using observed 
variables (Tabachnick and Fidell 2014). A structure consisting 
of three factors was obtained through EFA, principal compo-
nents approach and varimax rotation method. Cronbach alpha 
value was calculated for internal consistency reliability test. 
The relationship between the total score and the scores of the 
factors of the scale was evaluated by Spearman correlation 
analysis. CFA was performed using IBM AMOS 23 package 
program. The reason for using CFA is to test whether there 
is a fit between the variables that play a role in determining 
the theoretical factors and the original variables that make 
up the factors determined by EFA (Özdamar  2013). While 
evaluating the CFA fit indices, χ2/df, standardised root mean 
squared residual (SRMR), root mean square error of approxi-
mation (RMSEA), Comparative Fit Index (CFI), Goodness of 
Fit Index (GFI), Adapted Goodness of Fit (AGFI), Normed Fit 
Index (NFI) and Non-Normed Fit Index (NNFI) values were 
used. p < 0.05 was considered statistically significant.

2.7   |   Ethical Considerations

The study received ethical approval from the Ethics Committee 
of Kayseri University with approval number 57/2023 dated 
September 11, 2023, and institutional permission was obtained 
from the hospital where the study was conducted. All partici-
pants were informed about the purpose of the study before data 
collection, and they were assured that the data would be kept 
confidential and used only for scientific purposes. Additionally, 
participants were asked to sign a written, informed consent 
form. Throughout the study, care was taken to adhere to the 
principles of the Helsinki Declaration.

3   |   Results

3.1   |   Characteristics of Participants

The descriptive characteristics of the 485 participants in-
cluded in the study are presented in Table 1. Since the study 
used a stratified sampling method based on participants' pro-
fessional characteristics, it can be observed that the numbers 
of nurses and physicians participating in the study are compa-
rable. Among the participants, 62.5% were female, 58.8% were 
married, 81.6% did not have any chronic diseases and 53.0% 
worked in clinics. In addition, the average age of the individ-
uals included in the study was 32.31 ± 5.90, the median value 
of the total working time in the institution was 4 (1–23) and 
the median value of the total working time in the profession 
was 7 (1–23).

3.2   |   Reliability Analysis

Statistical data on the reliability coefficients of the scale are pre-
sented in Table 2. In the literature, a corrected item-total correla-
tion value of > 0.40 is recommended (Devon et al. 2007). Therefore, 
items with values < 0.40 were removed from the study step by step, 

and only items with values > 0.40 were left in the study. Item 2 
and Item 19, with an item-total correlation value of < 0.40, were 
removed from the scale, and the scale statistics were recalculated. 
In the second stage, the item-total correlation values were re-
evaluated, and since the correlation coefficient of Item 3 was low 
(< 0.40), Item 3 was also removed from the scale. Statistics for the 
remaining items are given in the last step.

3.3   |   Exploratory and Confirmatory 
Factor Analysis

According to ANOVA with Tukey's test for non-additivity 
analysis, the scale has a summable structure (F = 21.401, 
p < 0.001). Kaiser–Meyer–Olkin sampling adequacy was above 
0.5 (KMO = 0.926) and Bartlett's test of sphericity was signif-
icant (χ2 = 5049.779; p < 0.001). KMO assesses whether the 
correlation structure between variables is sufficient for factor 
analysis. Bartlett's test of sphericity tests whether the correla-
tion matrix between variables is a unit matrix. In other words, 
it evaluates whether there is a significant relationship between 
the variables. It is seen that the scale has a factorisable struc-
ture (Özdamar 2013). Principal component analysis (PCA) was 
applied as the factor extraction method and the varimax rotation 

TABLE 1    |    Descriptive characteristics of participants.

Variables Statistics

Job, n (%)

Nurse 255 (52.6)

Physician 230 (47.4)

Age, (year)a 32.31 ± 5.90 
(22–49)

Gender, n (%)

Female 303 (62.5)

Male 182 (37.5)

Marital status, n (%)

Married 285 (58.8)

Single 200 (41.2)

Chronic disease (Hypertension, diabetes, thyroid diseases 
etc.), n (%)

There is 89 (18.4)

No 396 (81.6)

Total working time in the institution, (year)b 4 (1–23)

Total working time in the profession, (year)b 7 (1–23)

Department, n (%)

Emergency service 63 (13.0)

Intensive care 165 (34.0)

Clinic 257 (53.0)

Abbreviations: %, percentage value; n, the number of participants.
aMean ± standard deviation (min–max).
bMedian (min–max).
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method was applied, and rotated factor loadings were obtained 
in Table 3. PCA is a statistical technique used to reduce variables 
in multivariate data sets to a smaller number of new variables 
(components). When the line graph based on the eigenvalues of 
the factors in Table 3 and Graph 1 is analysed, it is seen that the 19 
items consist of three components. The total variance explained 
by the three components is 58.927%. Rotated factor loadings ob-
tained as a result of the varimax rotation method are given in 
Table 3. Cronbach's alpha values were 0.921 for the first factor, 
0.766 for the second factor, 0.797 for the third factor and 0.923 
for the total scale. As a result of CFA, χ2/df, SRMR, RMSEA, 
CFI, GFI and NFI values, which are among the fit indices of the 
model, are given in Table 3. Table 3 shows the acceptable limits 
of fit. Considering these fit limits, the path diagram of the model 
obtained by creating three factors and the path diagram results 
with standardised coefficients are given in Figure  2. When 
the model fit indices were examined within the limits of fit in 
Table 3, acceptable fit was obtained in terms of RMSEA and χ2/
df, and values close to the threshold limit were obtained when 
examined in terms of other fit criteria, and acceptable fit was 
found when the scale was evaluated in terms of model fit indices 

(Harrington 2009; Kline 2023; Marsh et al. 2006; Schermelleh-
Engel et al. 2003).

3.4   |   Relationship Between the Total Scale Score 
and Subscales

The correlation coefficients between the total score of the scale 
and the factors are given in Table 4. A strong positive relation-
ship was found between Factor 1 and Factor 2 and the total 
score. A moderate positive significant relationship was found 
between Factor 3 and the total score.

3.5   |   Reliability Analysis

According to Table 5, there is no statistically significant differ-
ence between the first and second measurements for Factor-1, 
Factor-2, Factor-3 and total scores (p > 0.05). There is a high level 
of agreement between the first and second measurements in ICC 
values. In addition, the Cronbach alpha value of the scale was 

TABLE 2    |    Reliability coefficients of the scale.

Mean ± SD

First step Last step

Corrected item-
total correlation

Cronbach's alpha 
if item deleted

Corrected item-
total correlation

Cronbach's alpha 
if item deleted

Item-1 3.43 ± 1.23 0.618 0.916 0.598 0.919

Item-2 2.95 ± 1.39 0.366 0.921 — —

Item-3 3.12 ± 1.30 0.404 0.920 — —

Item-4 3.11 ± 1.29 0.467 0.919 0.441 0.922

Item-5 3.36 ± 1.32 0.616 0.916 0.617 0.918

Item-6 3.05 ± 1.42 0.437 0.920 0.431 0.923

Item-7 3.11 ± 1.29 0.485 0.918 0.479 0.921

Item-8 3.20 ± 1.32 0.484 0.918 0.472 0.922

Item-9 3.29 ± 1.29 0.689 0.914 0.688 0.917

Item-10 3.41 ± 1.24 0.750 0.913 0.757 0.915

Item-11 3.58 ± 1.18 0.715 0.914 0.720 0.916

Item-12 3.35 ± 1.29 0.648 0.915 0.655 0.917

Item-13 3.27 ± 1.29 0.641 0.915 0.646 0.918

Item-14 3.30 ± 1.36 0.658 0.915 0.670 0.917

Item-15 3.38 ± 1.32 0.667 0.915 0.685 0.917

Item-16 3.39 ± 1.25 0.731 0.914 0.748 0.915

Item-17 3.54 ± 1.30 0.630 0.916 0.640 0.918

Item-18 3.82 ± 1.27 0.594 0.916 0.607 0.919

Item-19 3.33 ± 1.31 0.335 0.921 — —

Item-20 3.80 ± 1.29 0.564 0.917 0.573 0.919

Item-21 3.46 ± 1.33 0.447 0.919 0.436 0.923

Item-22 3.59 ± 1.26 0.502 0.918 0.513 0.921
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TABLE 3    |    Summary results of exploratory factor analysis and confirmatory factor analysis.

Factor 1 Factor 2 Factor 3 Eigenvalues

% of 
variance 

explained
Cronbach 

alpha

Exploratory factor analysis results

Item-15 I am concerned about making a medical 
error due to sleepiness during the shift.

0.850 0.125 0.142 8.206 43.190 0.921

Item-14 I am concerned about the negative impact of 
sleepiness on patient safety during the shift.

0.846 0.108 0.142

Item-16 I am concerned that my sleepiness at the shift 
may affect my occupational health and safety.

0.805 0.172 0.276

Item-13 I have difficulty in thinking/making decision 
process due to sleepiness at the shift.

0.695 0.316 0.078

Item-12 The sleepiness I experience during the shift 
has a negative effect on my work performance.

0.679 0.370 0.065

Item-10 There are moments when my 
concentration decreases during the 

shift due to the sleepiness I feel.

0.632 0.426 0.288

Item-17 The sleepiness I experience during 
the shift has a negative effect on my 

daily activities during the shift.

0.614 0.184 0.340

Item-11 There are times when I feel drowsy 
at the shift due to sleepiness.

0.567 0.366 0.381

Item-9 I feel that my activities slow down during 
the shift because of the sleepiness I feel.

0.540 0.463 0.252

Item-6 I have difficulty staying awake during 
patient handover at the end of my shift.

0.109 0.743 0.020 1.571 8.268 0.766

Item-7 My sleepiness intensity increases due 
to environmental factors (noise, light, 

heat, etc.) during the shift work.

0.144 0.662 0.163

Item-4 I have difficulty staying awake 
during my free time at the shift.

0.188 0.599 0.086

Item-8 I worry about losing my struggle to 
stay awake during the shift.

0.227 0.598 0.101

Item-5 I try very hard not to fall asleep 
towards the end of my shift.

0.249 0.577 0.385

Item-1 I often experience sleepiness during the shift. 0.382 0.436 0.316

Item-22 I take preventive measures to avoid 
falling asleep during the shift, such as 

communicating with other staff or patients' 
relatives, changing the environment, 

washing my face or listening to music.

0.167 0.112 0.815 1.419 7.468 0.797

Item-21 I eat a snack to avoid falling 
asleep during the shift.

0.252 0.152 0.771

Item-20 I take stimulants (tea, coffee, nicotine, etc.) 
to avoid falling asleep during the shift.

0.070 0.145 0.760

Item-18 The sleepiness I experience during the shift has 
a negative effect on my social life after the shift.

0.449 0.146 0.569

Total 58.927 0.923

(Continues)
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found to be 0.852 in the test–retest analysis. According to these 
findings, it is seen that the scale is reliable.

4   |   Discussion

It is crucial to use valid, reliable and standardised measure-
ment tools to determine the levels of sleepiness among nurses 
and physicians working night shifts. However, it is observed 
that there is no specifically developed scale for nurses and 
physicians in the current literature. Considering this gap in 
the relevant literature, researchers therefore resolved that it 
would be appropriate to develop a scale specific to this field. 
It is believed that this research will contribute to the exist-
ing literature and shed light on descriptive and experimental  
studies regarding the sleepiness status of nurses and physi-
cians working night shifts. As a result of the data analysis, 
a scale consisting of three factors and 19 items has been de-
veloped to measure the levels of sleepiness among nurses and 
physicians.

Content validity is defined as the degree to which each item and 
the entirety of the scale represent the intended characteristic suc-
cessfully. This assessment is typically conducted in the context 
of expert opinions (Younas and Porr 2018). In the research, the 
Lawshe technique was used to assess content validity. In content 
validity calculations, it is expected to have a qualified expert num-
ber between 5 and 40 in order to obtain objective results (Ayre 

and Scally 2014; Morgan et al. 2019). In the study, expert opin-
ions were obtained from 21 professionals in the field regarding 
the draft scale items. Additionally, within the framework of the 
Lawshe technique, it is emphasised that with the participation 
of 21 experts, the minimum CVR corresponding to an α = 0.05 
significance level should be 0.42 for scale items (Yesilyurt and 
Capraz 2018). In the scope of the study, due to the CVR being at 
least 0.71 and the Content Validity Index being calculated as 0.96 
after expert opinions on the scale items, it was considered that 
there was a consensus among experts and content validity was 
ensured.

Item analysis is an analytical method used to understand the re-
lationship between test items and the total test score. This anal-
ysis evaluates the contribution of each test item to the overall 
test performance, thereby revealing the internal structure of the 
measurement instrument (Morgan et al. 2019). In the literature, 
it is recommended that the corrected item-total correlation value 
be > 0.40 (Beavers et  al.  2019). Accordingly, three items with 
item-total score correlations below 0.40 were removed from the 
scale. It was observed that the remaining 19 items had item-total 
score correlations ranging from 0.43 to 0.75, which are statisti-
cally significant. The positive and significant correlation of the 
item-total score indicates that the items in the measurement tool 
sufficiently measure similar behaviours (Pallant  2020). When 
the overall item-total correlation is 0.40 or higher in particu-
lar, it is emphasised that the relevant items have the ability to 
effectively discriminate individuals (Beavers et  al.  2019). This 

Confirmatory factor analysis results

Fit ındices Х2/df (p) RMSEA SRMR CFI GFI NFI

Reference value 2 ≤ χ2/df < 3 0.05–0.08 0.05–0.10 0.90–0.95 0.90–0.95 0.90–0.95

Model 2.843 0.062 0.0534 0.948 0.922 0.922

Note: Factor 1: cognitive and physical effects of sleepiness on the process of working, Factor 2: difficulty keeping awake, Factor 3: sleepiness coping strategies. 
Extraction method: principal component analysis, Rotation method: Varimax with Kaiser normalisation, rotation converged in 5 iterations. The bold values in the table 
indicate the highest factor loadings for each item and demonstrate that the model has an acceptable level of fit.
Abbreviations: Х2/df, chi-squared/degree of freedom; CFI, comparative fit index; GFI, goodness of-fit; NFI, normed fit index; RMSEA, root means square error of 
approximation; SRMR, standardised root mean squared residual.

TABLE 3    |    (Continued)

GRAPH 1    |    Scree plot based on eigenvalues of factors.
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indicates that the items of the scale measure reliably and val-
idly. The item correlation coefficients in this study being above 
0.40 demonstrate that the scale items possess discriminatory 
properties.

Factor analysis is a multivariate statistical method that aims 
to uncover the underlying structures behind an observed set 
of variables. It seeks specifically to reduce the variance among 
correlated variables to a smaller number of fundamental fac-
tors (Karaman et al. 2017). First, the Kaiser–Meyer–Olkin and 
Bartlett tests were performed to evaluate whether the sample 
was sufficient for factor analysis. For a good factor analysis, the 
Kaiser–Meyer–Olkin value is expected to be > 0.80, and in this 
study, it was determined to be 0.926 (Williams et al. 2010). This 
value shows that the sample size is sufficient for factor analysis. 
Additionally, the chi-square value of the study's Bartlett test was 
statistically significant (p < 0.001), indicating that this result 
provides a suitable basis for factor analysis.

Rotation of the axes in the factor analysis technique allows the 
clarity and significance of the items to be investigated, and it is 
expected that the explained variance ratio for multidimensional 
scales should be at least 30% (Pallant 2020). In this study, it was 
seen that 19 items, which explained 58.927% of the total vari-
ance with the rotation process, were grouped into three factors. 
The variance of the first factor was 43.190%, the variance of the 
second factor was 8.268% and the variance of the third factor 
was 7.468%. In scale development studies, it is emphasised that 

TABLE 4    |    The relationship between the total scale score and factor 
scores.

Factors
Correlation 

coefficient, p Total Factor 1 Factor 2

Factor 1 Rho 0.915** — —

p < 0.001 — —

Factor 2 Rho 0.818** 0.613** —

p < 0.001 < 0.001 —

Factor 3 Rho 0.663** 0.472** 0.442**

p < 0.001 < 0.001 < 0.001

Note: Factor 1: cognitive and physical effects of sleepiness on the process 
of working, Factor 2: difficulty keeping awake, Factor 3: sleepiness coping 
strategies; rho, Spearman correlation coefficient.
**All values in the table are statistically significant at the 0.01 level.

FIGURE 2    |    Path diagram (Standardised estimates).
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40% to 60% of the total variance of factor loadings is sufficient 
to explain, and increasing this ratio further increases the power 
(Carpenter 2018). As a result of the rotation process performed in 
this study, it was determined that 28 items, explaining 58.927% 
of the total variance, were grouped into three factors. When the 
items under the factors of the scale were examined, the first fac-
tor was named as ‘cognitive and physical effects of sleepiness on 
the process of working’, the second factor as ‘difficulty keeping 
awake’ and the third factor as ‘sleepiness coping strategies’. The 
Cronbach's alpha values of the scale (0.923) and the factors (re-
spectively: 0.921, 0.766, 0.797) were quite high. Considering that 
the reliability coefficient is above 0.70 in the literature, it can 
be said that the reliability coefficient of the total items and fac-
tors of the developed scale is quite high and the scale is reliable 
(Pallant 2020).

Confirmatory factor analysis is used to verify the fit of the 
model with the factors and is performed to determine whether 
the factors determined to evaluate the construct validity of the 
draft scale in scale development studies are statistically con-
firmed (Brown 2015; Kartal and Bardakçı 2018). As a result of 
the CFA, the fit indices of the model (χ2/df, p, RMSEA, SRMR, 
CFI, GFI and NFI) were examined by considering the reference 
ranges accepted in the literature (Harrington 2009; Kline 2023; 
Marsh et  al.  2006; Schermelleh-Engel et  al.  2003). As a result 
of the analyses, it is seen that there is an acceptable fit in terms 
of RMSEA and χ2/df criteria. When other fit criteria were ana-
lysed, values close to the threshold limit were obtained. When 
the scale was evaluated in terms of model fit indices, an accept-
able fit was found.

One of the methods frequently used in reliability analysis is the 
test–retest method (Yaslioglu 2017). In this method, scale items 
are applied to the same individuals after a certain time interval 
and the correlation between the two measurements is expected 
not to fall below 0.70 (Morgan et al. 2019). In this study, the test–
retest method was also applied for reliability analysis, and the 
calculations revealed that the correlation value for the first fac-
tor was 0.928, for the second factor it was 0.969, for the third fac-
tor it was 0.922 and for the total item correlation, it was 0.958. It 
was determined that all items and factor scores were significant 
between the two administrations (p < 0.001), and it was shown 
that the scale can be used reliably.

Scale items can be assessed using binary, ternary, quaternary or 
quintenary Likert-type scales. These ratings are selected based 
on the objectives of the data analysis processes (Younas and 
Porr 2018). In this study, a 5-point Likert scale was used for as-
sessment. The rating scale was as follows: 1 = Strongly disagree, 
2 = Disagree, 3 = Neutral, 4 = Agree, 5 = Strongly agree. There 
is no reverse-coded items in the scale. The minimum score for 
the first factor is 9 and the maximum score is 45, the minimum 
score for the second factor is 6 and the maximum score is 30, 
and the minimum score for the third factor is 4, whereas the 
maximum score is 20. The minimum score for all scale items is 
19 and the maximum score is 95. An increase in the total score 
indicates higher severity of sleepiness in individuals.

4.1   |   Limitations

Among the limitations of the study, it can be indicated firstly that 
focusing on sampling in a specific region may limit the ability to 
generalise. The fact that the data is limited to nurses and physi-
cians working night shifts at a university hospital may limit the 
extension of the findings to a general population. In addition, rely-
ing on the subjective experiences of the participants in the devel-
opment process of the scale may have a subjective impact on the 
general usability of the scale. The fact that the study was developed 
and implemented in a specific language and culture may create 
a limitation that it cannot cover different language and cultural 
groups. These limitations should be taken into account in inter-
preting the results of the study and assessing their general validity.

5   |   Conclusion

In this study, a customised sleepiness scale was developed for 
nurses and physicians working night shifts. The Sleepiness 
Scale developed is suitable for determining the severity of sleep-
iness experienced by nurses and physicians during night shifts, 
and it can be used in related research. The findings of the study 
show that the scale, which consists of 19 items and three factors, 
is a valid and reliable measurement tool. It is believed that the 
scale can help in understanding the sleepiness status of nurses 
and physicians working night shifts in greater detail and in 
planning necessary interventions. The findings indicate that 

TABLE 5    |    Test–retest results (n = 51).

Factor
First measurement, 

Mean ± SD, Median (IQR)
Second measurement, 

Mean ± SD, Median (IQR) Z p ICC p

Factor 1 36.76 ± 7.12
38 (10)

37.12 ± 5.69
39 (6)

1.103 0.270 0.928 (0.877–0.958) < 0.001

Factor 2 22.47 ± 5.30
23 (7)

22.76 ± 4.95
23 (7)

1.497 0.134 0.969 (0.972–0.991) < 0.001

Factor 3 16.78 ± 3.25
18 (5)

17.06 ± 2.73
18 (4)

1.640 0.101 0.922 (0.868–0.955) < 0.001

Total 76.02 ± 12.82
77 (18)

76.94 ± 10.59
79 (15)

1.792 0.073 0.958 (0.927–0.976) < 0.001

Note: Factor 1: cognitive and physical effects of sleepiness on the process of working, Factor 2: difficulty keeping awake, Factor 3: sleepiness coping strategies.
Abbreviations: ICC, intraclass correlation coefficient; Z, Wilcoxon Signed Ranks test.
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the scale is an appropriate and effective tool for its purpose, and 
it has the potential to increase awareness of sleepiness among 
nurses and physicians working night shifts, as well as contribute 
to research in this area. Additionally, it is anticipated that the 
scale could provide a new perspective to research in the field 
of sleep. It is believed that evaluating its validity and reliability 
with nurses and physicians from different countries would con-
tribute to the development of the scale.
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