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Abstract
BACKGROUND
Sleep breathing, one of the basic human needs, is a physiological need that affects cardiac functions, body temperature, daily vitality, muscle tone, hormone secretion, blood pressure, and many more. In the international literature, studies reported that patients have had sleep problems in the hospital since the 1990s, but no measurement tool has been developed to determine the causes of hospital-acquired insomnia in individuals. These findings suggest that sleep remains in the background compared to activities such as nutrition and breathing. Although patients generally experience hospital-acquired sleep problems, there is no measurement tool to determine hospital-acquired sleep problems. These features show the originality of the research.

AIM
To develop a measurement tool to determine the sleep problems experienced by patients in the hospital.

METHODS
A personal information form, hospital-acquired insomnia scale (HAIS), and insomnia severity index (ISI) were used to collect research data. The study population consisted of patients hospitalized in the internal and surgical clinics of a research hospital in Turkey between December 2021 and March 2022. The sample consisted of 64 patients in the pilot application stage and 223 patients in the main application stage. Exploratory factor analysis and confirmatory factor analysis (CFA) analyses were performed using the SPSS 20 package program and the analysis of moment structure (AMOS) package program. Equivalent forms method used. 

RESULTS
The HAIS consisted of 18 items and 5 subscales. The Cronbach alpha values of the subscales ranged between 0.672 and 0.842 and the Cronbach alpha value of the overall scale was 0.783. The scale explained 58.269% of the total variance. The items that constitute the factors were examined in terms of content integrity and named as physical environmental, psychological, safety, socioeconomic, and nutritional factors. CFA analysis of the 5-factor structure was performed in the AMOS package program. The fit indices of the obtained structure were examined. It was determined that the values obtained from the fit indices were sufficient. A significant correlation was determined between the HAIS and the ISI, which was used for the equivalent form method.

CONCLUSION
The HAIS is a valid and reliable measurement tool for determining patients’ level of hospital-acquired insomnia. It is recommended to use this measurement tool to determine the insomnia problems of patients and to adapt it in other countries.
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Core Tip: Sleep, which is one of the basic human needs, is a physiological need that affects heart functions, hormone secretion, mood, psychological state and many more. Although there are studies in the international literature reporting that patients have sleep problems in the hospital since the 1990s, a measurement tool has not been developed to determine the causes of hospital-acquired insomnia in individuals. Determination of hospital-acquired insomnia causes of individuals; It will provide many benefits such as increasing the quality of care, improving mood, reducing stress levels, increasing the effectiveness of treatment, and increasing psychological resilience. In this research, a measurement tool was developed to identify the causes of hospital-acquired insomnia and to identify the causes of insomnia in hospitals or inpatient health institutions by focusing on the vital sleep activity. A measurement tool consisting of 18 items and 5 factors was developed. In addition, the literature on the factors that cause hospital-acquired insomnia was reviewed and some recommendations were made.

INTRODUCTION
Sleep breathing, one of the basic human needs, is a physiological need that affects cardiac functions, body temperature, daily vitality, muscle tone, hormone secretion, blood pressure, and many more. With these properties, sleep is the basic need for human survival[1-3]. Some conditions such as pregnancy, stress, menopause, physical diseases, and hospitalization increase the need for sleep[1,4]. Sleep plays an important role in maintaining health and recovering diseases[1,3]. Moreover, sleep is a need that people are most vulnerable to deprivation and must inevitably be replaced[2]. 
Insomnia can be defined as difficulty falling asleep, maintaining or ending sleep, and situations in which individuals do not feel rested or ready for the new day because they do not sleep enough or for a sufficient time[1,2]. Insomnia can occur independently or due to other problems. Temporary insomnia, which may arise from reasons such as stress, is a common problem, including in hospitals. Studies show that 33% to 69% of patients experience sleep deprivation in the hospital[5-7].
Insomnia is a common patient complaint during hospitalization[8-12]. While in the hospital, patients may experience sleep problems due to many reasons such as hospitalization, not getting used to the bed, being away from the family, a foreign environment, disease anxiety, surgical interventions, sound, light, noise, inability to meet the needs of daily living, and deterioration in body image[13,14]. In addition, it is stated that some factors such as the high number of patients in the room, room temperature, implementations made at sleep time, and the obligatory sleeping positions affect sleep patterns in the hospital[15]. It is stated that the reasons such as the stuffiness of the room, smell, reasons arising from the bedding, inconvenience of the bed and the pillow, pain, lack of information, drugs, tubes such as drains-catheters, hunger-fullness also cause sleep problems among hospitalized patients[16]. In another study, it was stated that in intensive care units, sleep is affected by factors originating from intensive care (noise, patient care, and treatment practices) and disease-related factors (pain, anxiety, disease severity, drugs, mechanical ventilation)[17].
Individuals resort to medication since insomnia creates stress and anxiety in individuals. However, in this process, it will be a more effective method to determine the cause of insomnia, take precautions, eliminate the cause, make necessary arrangements for sleep, plan the nursing care accordingly, and use medication as a last resort[2,18,19]. The ability of a nurse to solve this problem is associated with his/her ability to evaluate sleep and the appropriateness of the measurement tools used. 
According to the literature, scales such as the Epworth sleepiness scale[20], Pittsburg sleep quality index[21], DSM-5 sleep-wake disorders module[22], Richard-Campbell sleep questionnaire[23], postpartum sleep quality scale[24], sleep quality scale[25], Jenkins sleep scale[26], sleep hygiene index[27], sleep assessment scale for children with cancer[28] are used to determine sleep-related problems in our country. In addition, the form of factors affecting sleep[29] is used to evaluate sleep in terms of quantity and quality. As can be understood from the names of the scales, there is no measurement tool to measure the causes of hospital-acquired insomnia. In the international literature, studies reported that patients have had sleep problems in the hospital since the 1990s, but no measurement tool has been developed to determine the causes of hospital-acquired insomnia in individuals. These findings suggest that sleep remains in the background compared to activities such as nutrition and breathing. This research focuses on the activity of sleep, which is vital and aimed to develop a measurement tool to reveal the causes of hospital-acquired insomnia and determine the causes of insomnia in hospitals or inpatient health institutions. In addition, literature on the factors that cause hospital-acquired insomnia was reviewed and some recommendations were made. These features show the originality of the research. 

MATERIALS AND METHODS
Research type
The research was designed as a methodological study.

Research place and time
The study was conducted with patients hospitalized in surgical and internal medicine clinics in a research hospital in Turkey between December 2021 and March 2022. 

Research population and sample
The population of the study consisted of patients hospitalized in Turkey. During the pilot application of the study, 64 patients were reached. It is stated that the sample size should be at least 5 times the number of scale items (10 times if possible) in scale adaptation studies[30]. The main application stage started with 42 items. For this reason, it was predicted that the sample size should have been at least 210 or 420. Therefore, 223 patients were reached during the main application stage. The data were filled in using the face-to-face interview method. It took 20-30 min to fill in the data of each patient. The study was completed with a total of 287 patients. 

Inclusion criteria of research
(1) Not having any sleep problems before hospitalization; and (2) Being hospitalized for at least three days.

Data collection tools
The data were collected using a personal information form and the hospital-acquired insomnia scale (HAIS)-draft form.

Personal information form: This form consists of questions about gender, age, education level, social security, and previous hospitalization of the participants.

Insomnia severity index: The index was developed by Bastien et al[31] in 2001 and was validated in Turkish by Boysan et al[32] in 2010. The 7-item index was developed in a 5-point Likert type in order to measure the degree of insomnia of individuals. Items are scored between 0-4; the lowest score obtainable from the scale is 0 and the highest score is 28. In scoring, a score of 0-7 indicates clinically insignificant insomnia; 8-14 indicates insomnia lower threshold; 15-21 indicates clinical insomnia (moderately severe); 22-28 indicates clinical insomnia (insomnia) (severe). Insomnia severity index (ISI) was used to determine the concurrent validity of the scale. Concurrent validity is the comparison of the findings obtained from a measurement tool that is desired to be developed with a scale, whose validity and reliability has been proven, on a similar subject. A correlation is expected between the data obtained from both measurement tools[33].

HAIS: First stage: The relevant literature was examined in depth. Interviews were held with 2 patients, 2 patient relatives, and 4 nurses about the causes of hospital-acquired insomnia. After the literature review and interviews, a conceptual infrastructure on the subject was created. An item pool of 150 items considered suitable for the scale was prepared. The item pool was reviewed 4 times and some items were eliminated. The item pool was finalized with 66 items for expert opinion. 
Second stage: The item pool consisting of 66 items was presented to 11 experts (2 Turkish language experts, 9 field experts) and the content validity was evaluated. The items in the scale were revised in line with expert opinions. Then, the suitability of the scale items was evaluated, the Turkish language validity was established, and the revisions were completed. 10 items were removed from the scale. The scale was finalized for the pilot application with 56 items. The Cronbach alpha value of the data of 56 items was determined as 0.882. In the pilot application stage, 14 items (i4, i6, i9, i12, i14, i19, i22, i26, i29, i30, i32, i35, i36, i43) with an item correlation value of less than 0.20 were removed from the item pool. The Cronbach alpha value was determined to be 0.913 with 42 items. Main application stage started with 42 items.
Third stage: Validity and reliability analysis of the HAIS was performed. The sample of the study consisted of 223 patients. In the analyses, it was determined that the scale is a valid and reliable measurement tool consisting of 18 items and 5 subscales. The scale was developed as a 5-point Likert scale (1: Strongly disagree - 5: Strongly agree). Scoring for the subscales and the overall scale was based on the item score average. The lowest score obtainable from the scale and its subscales is 1 and the highest score is 5. There is no reverse item on the scale. As the scale score increases, hospital-acquired insomnia increases. There is no cut-off point in the scale. The Cronbach alpha value for the overall scale was determined to be 0.783.

Pilot application
In scale adaptation studies, it is necessary to reach a sample size of more than 50; the internal consistency of the scale should be 0.70 and above; it should be checked whether the item-total correlation value is below 0.30[34]. In this study, the pilot application was carried out with 64 patients. In the pilot application stage, 14 items with an item correlation value below 0.20 were removed from the item pool. The Cronbach alpha value was determined to be 0.913 with 42 items and the main application stage was initiated.

Main application
The patients were visited in their rooms and their informed consent was obtained. After their consent was taken, the data of the study were collected by the face-to-face method. The scale items were asked to the patients one by one by the researcher (BÇ) and their answers were marked. At this stage, the HAIS and the ISI, which is thought to be a parallel form, were used. In the main application, 223 patients were reached. At this stage, validity and reliability analyses, two criteria that a scale should have, were performed[35].

Statistical analysis
SPSS 20 package program and analysis of moment structure (AMOS) 20 package program” were used for data analysis. Frequency and percentage were used to indicate the sociodemographic characteristics of the patients. Exploratory factor analysis (EFA) and confirmatory factor analysis (CFA) were used to ensure scale validity. In the EFA, item score averages and standard deviations, Kaiser-Meyer-Olkin (KMO), Bartlett’s test of sphericity, item-total correlation value was used. Scree plots chart and eigenvalue were used to determine the factor structures of the scale[34,36,37]. 
KMO and Bartlett’s sphericity tests were performed to check the suitability of the sample size and the suitability of the data set for analysis. The fact that the KMO test was greater than 0.60 and the P value of the Barlett's sphericity test was significant showed the adequacy of the sample and the suitability of the data set[34,38,39].
EFA was performed to ensure construct validity. During the EFA, there should be no overlapping items. In addition, the item eigenvalue of the scale items should be at least 1 and the item load should be at least 0.30[34,40]. Varimax rotation, which is a vertical rotation method preferred in scale development studies, was used to ensure construct validity[34,36]. The presence of multicollinearity problem was tested with linear regression [variance inflation factors (VIF) < 10, C-index (CI) < 30, tolerance > 10][38]. If an item has a loading value of more than 0.32 in more than one dimension and the difference between factor loadings in these dimensions is less than 0.10, these items were accepted as overlapping items[34].
In CFA, fit indices and path diagram were used. The Cronbach alpha value of the items, factors and total scale was used to determine the reliability level of the scale. In addition, split half analysis was performed. Retest method was used to determine the invariance of the scale against time. The following criteria were taken as basis: a minimum KMO value of 0.60, a Bartlett’s test of sphericity P value being significant, an eigenvalue of at least 1, a Cronbach alpha value of at least 0.7 for factors and the scale, a split half Cronbach alpha value of at least 0.7. The values suggested by Bae et al[41], Woo et al[42] were taken into account in the fit indices [χ2/SD value, goodness of fit index (GFI), adjusted GFI, comparative fit index, root mean square error of approximation, standardized root mean square residual fit indices][41,42].
In the analyzes related to reliability, a Cronbach alpha value of 0.70 and above was taken as the basis[43-45].

Ethical aspects and permissions
Ethics committee approval dated 16.08.2021 and numbered 20028 was obtained from the Muş Alparslan University Scientific Research and Publication Ethics Committee. Institutional permission was obtained from Atatürk University Research Hospital in order to carry out the study. Patients were informed about the purpose and method of the study and that the research was based on volunteerism in detail. Consent was taken from the patients participating in the study. The individuals participating in the research were informed that their data would not be shared.

RESULTS
Of the patients, 52% were famale; 47.1% were aged between 51-70; 49% were primary school graduates; 69.5% had social security; 30.9% had a history of 1-2 wk-hospitalization; the sleep quality of 31.8% was between 7 and 8 (Table 1).

Validity findings
EFA: Reliability analysis was performed to determine whether the items had appropriate values. Therefore, 11 items were removed before starting the EFA. EFA was performed to ensure construct validity. In order to determine the items to be included in the scale, it was taken into account that there was no overlapping item, the item eigenvalue was 1, and the item load value was at least 0.30. The Cronbach alpha value of the remaining 31 items was determined to be 0.783. The analysis was continued with 31 items. Varimax axis rotation, a vertical rotation method preferred in scale development studies, was used in order to ensure construct validity. 
Before performing exploratory and CFA for the scale, KMO and Bartlett’s sphericity tests were performed to check the suitability of the sample size and the suitability of the data set for analysis. In addition, the anti-image test, which is one of the sampling criteria, was applied. The KMO value was determined as 0.663. Bartlett’s sphericity test was found to be significant (χ2 = 3019.015; P = 0.001) (Table 2). As a result of the anti-image test, it was determined that there was no value below 0.50. These results showed that the sample size and data set were suitable for analysis. 
Items i4, i5, i6, i13, i18, i19, i20, i23, i24, i28, i30, i39, and i40 were excluded from the scale since they were overlapping items. In the EFA performed with 18 items, it was determined that the KMO value was 0.741 and that Bartlett’s sphericity test was significant (χ2 = 1704.892, P = 0.001). The anti-image test was examined and it was found that there was no value below 0.50. These findings showed that the data were suitable for factor analysis. As a result of the Varimax analysis, it was determined that the scale items were gathered under 5 factors. The scree plot also confirmed that the scale has a 5-factor structure. In light of this information, CFA was performed with 5 factors and 18 items (Figure 1). 
When the analysis results were examined, it was found that factor 1 consists of 5 items, i22, i26, i29, i31, i32, and explained 22.345% of the total variance. This factor was named physical environmental factors. 
Factor 2 consists of 4 items, i7, i14, i15, i16, and explained 18% of the total variance. This factor was named psychological factors.
Factor 3 consists of 3 items, i41, i42, i43, and explained 11.016% of the total variance. This factor was named safety factor.
Factor 4 consists of 3 items, i10, i11, i12, and explained 8.580% of the total variance. This factor was named socioeconomic factors.
Factor 5 consists of 3 items, i1, i2, i3, and explained 5.788% of the total variance. This factor was named nutritional factors.
When the 18-item scale was analyzed as a whole, it was determined that it has a 5-factor structure and that the common factor loads of 18 items varied between 0.407 and 0.886. It was determined that 5 factors explained 66.25% of the total variance. These values showed that the scale is sufficient to explain the hospital-acquired insomnia problems of patients (Table 3). 

CFA: The structure obtained from EFA was tested with CFA. In line with the modification recommendations made with CFA, it was deemed appropriate to make modifications between items i10-i12 and i22-i29. After modification, improvements were observed in the χ2 value. Information on the fit indices obtained as a result of CFA is given in the table. Fit values were evaluated considering the reference values stated. (Table 4) The items were considered important for the factors in which they were included. The path diagram was examined and it was determined that the obtained values were appropriate in terms of the item-factor agreement (Figure 2).

Reliability findings
Internal consistency (Cronbach alpha) coefficients: The Cronbach alpha coefficient was calculated to determine the reliability analysis of the 18 items of the finalized scale. The Cronbach alpha values were 0.672 for the nutritional factors subscale including items i1, i2, and i3; 0.677 for the socioeconomic factors including items i10, i11, i12; 0.804 for the psychological factors subscale including items i7, i14, i15, and i16; 0.842 for the physical environmental factors subscale including items i22, i26, i29, i31, i32; 0.786 for the safety factors subscale including i41, i42, and i43. The Cronbach alpha value for the overall scale was 0.783. These values show that the scale is reliable. 

Split half confidence coefficient: As a result of the split half reliability analyses of the 18-item final version of the scale, it can be said that the Spearman-Brown correlation value (r = 0.670) and the Guttman split half coefficient value (r = 0.60) of the scale have sufficient values and that the Cronbach alpha reliability coefficients for the split halves are sufficient. The split half reliability coefficients are given in the table (Table 5). The results of the split half reliability analyses showed that the scale is reliable (Table 5).
The item score means were determined to be 1.06 ± 032 for F1, 1.57 ± 0.90 for F2, 1.12 ± 0.46 for F3, 1.41 ± 0.77 for F4, and 1.08 ± 0.27 for F5. The item score mean of HAIS was 1.25 ± 0.35. The mean total ISI score was determined to be 10.35 ± 7.76 (Table 6).
It was determined that there was a positive and significant correlation between the mean ISI score and the mean scores on F2, F3, F4, and HAIS. A statistically significant correlation was found between HAIS and F1, F2, F3, F4, and F5. These findings show that the scale is an adequate tool to measure the hospital-acquired insomnia levels of patients (Table 7).

DISCUSSION
In order to create the conceptual structure of the scale and prepare the item pool, the literature was reviewed and in-depth interviews were conducted with 2 patients, 2 patient relatives, and 4 nurses. An item pool of 150 items was created. The item pool was reviewed 4 times and an item pool of 66 items was created to be presented to experts. Two Turkish language experts and 9 field experts were consulted. In line with the recommendations of 11 experts, 11 items were removed from the item pool and the pilot application started with 56 items. During the pilot application stage, 64 patients were reached. In line with the data obtained from 64 patients, 14 items were excluded since the total correlation value was low and the main application stage was initiated with 42 items. 
During the main application stage, 223 individuals were reached. Reliability analyses were performed in line with the data obtained from 223 individuals and 11 items with low item correlation values were eliminated from the analysis. As a result of the EFA performed with 31 items, 13 items were excluded from the analysis one by one since they were overlapping. While each item was removed from the analysis one by one, KMO, Bartlett’s sphericity test, and anti-image test were checked. The overlapping status was checked and items were removed accordingly. Bartlett’s sphericity test, KMO value, and anti-image test were checked with the remaining 18 items. Bartlett’s sphericity test (P < 0.05), KMO value (0.741), and anti-image test for 18 items were found to be suitable for analysis[33-35]. As a result of the EFA of 18 items, a 5-factor structure was created. Scree plot also showed that the structure consisted of 5 factors. The items that constitute the factors were examined in terms of content integrity and named as physical environmental, psychological, safety, socioeconomic, and nutritional factors. CFA analysis of the 5-factor structure was performed in the AMOS package program. The fit indices of the obtained structure were examined. It was determined that the values obtained from the fit indices were sufficient. These results revealed that the scale is valid and reliable. 
With the keywords “sleep” and “insomnia”, national and international literature was first searched on the Turkish measurement tools index and Google scholar. 20 relevant scales were reached. Eight scales were found to be regarding adult patients or associated with the hospital. The names of these scales were as follows; Pittsburgh sleep quality index[21], Epworth sleepiness scale[20], insomnia severity index[31], Richard-Campbell sleep questionnaire[23], DSM 5 sleep-wake disorders scale[22], Thought control questionnaire-insomnia revised[46], insomnia catastrophizing scale[47]. All scales were examined one by one and it was determined that there was no tool to determine hospital-acquired sleep problems. In addition, the subscales of the scales in question and the subscales of the hospital-acquired insomnia scale, which is the subject of the research, were examined and no similarity was detected. This shows the originality of the scale. It was determined that the Cronbach alpha values of the subscales ranged between 0.672 and 0.842 and the Cronbach alpha value for the overall scale was 0.783. It was determined that the scale explained 58.269% of the total variance.

Practice implications
It is stated that patients who do not have sleep problems in their daily routine at home have problems after hospitalization, such as waking up frequently, having difficulty falling asleep, decreased sleep time, not feeling rested when they wake up, and inability to sleep. A new environment, the severity of the underlying disease, underlying psychiatric conditions, pain, room light, sharing a room with others, being away from the family, changes in sleep-wake-up times, pain, bad condition of the roommate patient, worrying about the disease, inadequate physical activity, frequent entries to the room, medications, and infections. 
Hospital-acquired insomnia is usually treated symptomatically at the time of hospitalization. However, misuse or overuse of sedatives/hypnotics is thought to be associated with complications in this population of acute patients. The use of a scale to determine the causes and severity of insomnia before resorting to pharmacological methods is one of the indicators of quality nursing care. Prevention of hospital-acquired insomnia, which is evaluated with the scale, with simple and applicable nursing interventions will contribute to the prevention of unnecessary use of medications.

CONCLUSION
In conclusion, the scale consists of 18 items and 5 subscales: Physical environmental factors, psychological factors, safety factors, socioeconomic factors, and nutritional factors. The subscale of physical environmental factors consists of 5 items; psychological factors consist of 4 items; safety factors, socioeconomic factors, and nutritional factors subscales consist of 3 items. There is no reverse item on the scale. The item score average is used in the calculation of the scale score. The lowest score obtainable from the scale and 5 subscales is 1 and the highest score is 5. There is no cut-off point in the scale. As the scale score increases, the hospital-acquired insomnia level increases. The scale explains 66.250% of the total variance. In the light of this information, it can be said that the hospital-acquired insomnia scale is a valid and reliable measurement tool. 

ARTICLE HIGHLIGHTS
Research background
Insomnia is a major problem for people. Many causes of insomnia have been reported. One of these reasons is hospital-acquired insomnia. Although it has been stated in many studies that patients experience hospital-acquired insomnia, it has been determined that there is no valid and reliable measurement tool that measures hospital-acquired insomnia problems of individuals.

Research motivation
Insomnia, which affects individuals physiologically, psychologically and therapeutically, is a serious problem in the hospital. Hospital-induced insomnia affects the quality of treatment and care. For this reason, healthcare professionals need a measurement tool that can measure the hospital-acquired insomnia levels of patients. 

Research objectives
In this study, it was aimed to develop a valid and reliable measurement tool that can determine the hospital-acquired insomnia levels of patients.

Research methods
This research is scale development research consisting of a pilot application and a main application. First of all, an item pool was created for the scale and presented to expert opinion. After the expert opinion, the scale items were made ready for pre-application. In the preliminary application, data were obtained from 64 individuals. During the main application phase, 223 patients were reached. Exploratory factor analysis, confirmatory factor analysis and reliability analyzes were performed with the obtained data. Analyzes were performed using SPSS 20 package program and analysis of moment structure package program.

Research results
As a result of data analysis, it was determined that the scale consisted of 5 sub-dimensions and 18 items. The total Cronbach alpha value of the scale was determined to be 0.783. 

Research conclusions
It was determined that the scale, which consists of 5 sub-dimensions and 18 items, is a valid and reliable measurement tool in determining the hospital-acquired insomnia levels of the patients.

Research perspectives
It is recommended to use this measurement tool to determine the insomnia problems of patients and to adapt it in other countries.
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Figure 1 Scree plot factor structure.
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Figure 2 Clinical application readiness scale confirmatory factor analysis diagram.


Table 1 Distribution of patients by sociodemographic characteristics (n = 221)
	Characteristics
	Variables
	n
	%

	Sex
	Famale
	116
	52

	
	Male 
	107
	48

	Age
	18-30
	16
	7.2

	
	31-50
	50
	22.4

	
	51-70
	105
	47.1

	
	71 and above
	52
	23.3

	Educational status
	Illiterate
	45
	20.2

	
	Primary school
	110
	49.3

	
	Middle school
	20
	9

	
	High school and above
	48
	21.5

	Social security
	Yes
	155
	69.5

	
	No
	68
	30.5

	Hospitalization
	No
	44
	19.7

	
	less than 1 wk
	57
	25.6

	
	1-2 wk
	69
	30.9

	
	2-3 wk
	23
	10.3

	
	1 mo and more
	15
	13.4

	Sleep quality with 1 lowest 10 highest
	1-2
	21
	9.4

	
	3-4
	38
	17.1

	
	5-6
	49
	22

	
	7-8
	71
	31.8

	
	9-10
	44
	19.8



Table 2 Cronbach's alpha, Kaiser-Meyer-Olkin values and Bartlett's test results for data sets
	Tests
	Test results

	Kaiser-Meyer-Olkin sampling adequacy
	0.663

	Bartlett’s test of sphericity
	χ2
	3019.015

	
	Standard error
	465

	
	P value
	0.001



Table 3 Hospital-acquired insomnia scale exploratory factor analysis results
	
	Common load value
	Faktors

	
	
	1
	2
	3
	4
	5

	i31
	0.781
	0.869
	
	
	
	

	i26
	0.758
	0.865
	
	
	
	

	i32
	0.713
	0.843
	
	
	
	

	i22
	0.567
	0.733
	
	
	
	

	i29
	0.554
	0.729
	
	
	
	

	i16
	0.781
	
	0.855
	
	
	

	i15
	0.727
	
	0.815
	
	
	

	i14
	0.662
	
	0.666
	0.339
	
	

	i7
	0.485
	
	0.647
	
	
	

	i41
	0.886
	
	
	0.924
	
	

	i42
	0.758
	
	
	0.835
	
	

	i43
	0.572
	
	
	0.696
	
	

	i11
	0.704
	
	
	
	0.783
	

	i12
	0.552
	
	
	
	0.705
	

	i10
	0.666
	
	0.392
	
	0.680
	

	i3
	0.747
	
	
	
	
	0.855

	i2
	0.604
	
	
	
	
	0.774

	i1
	0.407
	
	
	
	
	0.631

	Eigenvalue (total = 11.925)
	4.022
	3.334
	1.983
	1.544
	1.042

	%Total explained variance = 66.250%
	22.345
	18.521
	11.016
	8.580
	5.788




Table 4 Confirmatory factor analysis goodness of fit indices and normal values
	Index
	Normal value
	Acceptable value
	Measurement
	Result

	χ2/P Value
	> 0.05
	-
	0.001
	Perfect fit

	[bookmark: _Hlk129599111]χ2/SD (CMIN/DF)
	< 2
	< 5
	1.874
	Perfect fit

	GFI
	> 0.95
	> 0.90
	0.900
	Acceptable fit

	AGFI
	>  0.95
	> 0.85
	0.861
	Acceptable fit

	CFI
	>0.95
	> 0.90
	0.933
	Acceptable fit

	RMSEA
	< 0.05
	< 0.08
	0.0.070
	Acceptable fit

	RMR
	< 0.05
	< 0.08
	0.039
	Perfect fit

	SRMR
	< 0.05
	< 0.08
	0.0600
	Acceptable fit

	NFI
	> 0.95
	> 0.80
	0.869
	Acceptable fit

	TLI
	0.95 < TLI < 1
	0.90 < TLI < 0.94
	0.917
	Acceptable fit

	IFI
	> 0.90
	-
	0.934
	Perfect fit

	PGFI
	> 0.89
	> 0.50
	0.648
	Acceptable fit

	PNFI
	> 0.89
	> 0.50
	0.699
	Acceptable fit


CMIN/DF: Chi-square fit statistic/degree of freedom; GFI: Goodness of fit index; AGFI: Adjusted goodness of fit index; CFI: Comparative fit index; RMSEA: Root mean square error of approximation; RMR: Root mean square residual; SRMR: Standardized root mean square residual; NFI: Normed fit index; TLI: Tucker–Lewis index; IFI: Incremental fit index; PGFI: Parsimony goodness of fit index; PNFI: Parsimony normed fixed index.

Table 5 Results of two-half confidence analysis
	Two half
	Cronbach alpha

	Part 1
	0.738

	Part 2
	0.606



Table 6 Mean score of the hospital-acquired insomnia scale and its sub-dimensions
	
	Average
	SD
	Min
	Max

	F1
	1.06
	0.32
	1.00
	5.00

	F2
	1.57
	0.90
	1.00
	5.00

	F3
	1.12
	0.46
	1.00
	4.00

	F4
	1.41
	0.77
	1.00
	5.00

	F5
	1.08
	0.27
	1.00
	3.00

	Total hospital-acquired insomnia scale
	1.25
	0.35
	1.00
	3.06

	Insomnia severity index
	10.35
	7.76
	0
	28



Table 7 Relationship between the hospital-acquired insomnia scale and its sub-dimensions and the insomnia severity index
	
	F1
	F2
	F3
	F4
	F5
	HAIS

	Insomnia severity index

	r
	-0.079
	0.3781
	0.2261
	0.2081
	-0.061
	0.3341

	P value
	0.242
	0.000
	0.001
	0.002
	0.361
	0.000

	Total hospital-acquired insomnia scale

	r
	0.3031
	0.8861
	0.3431
	0.7051
	0.2811
	1.000

	P value
	0.000
	0.000
	0.000
	0.000
	0.000
	-


1Correlation is significant at the 0.01 level (2-tailed).
HAIS: Hospital-acquired insomnia scale.
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