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Abstract: Objective: There is no valid and reliable instrument that evaluates health beliefs related to 
home hemodialysis of patients.  This study aimed to develop the Beliefs about Home Hemodialysis 
Scale (BHHS) and evaluate its psychometric properties in a sample of patients on in-center 
hemodialysis. Methods: This methodological study was carried out with 102 patients on in-center 
hemodialysis. Data were collected by a questionnaire, the Perceived Social Support from Family 
Scale, and the BHHS. The analysis of data was carried out using descriptive statistics, Mann-
Whitney U test, Pearson’s correlation coefficients, and psychometric tests. Results: The overall 
content validity index of the scale was satisfactory with 1.00 for relevance and 0.97 for clarity. The 
exploratory factor analysis yielded a four-factor structure (perceived benefits, perceived barriers 
toward the environment, perceived barriers toward the procedure, and perceived barriers toward 
socioeconomic support) accounting for 64.5% of the total variance. The BHHS had acceptable 
internal consistency (Cronbach’s alpha coefficient = 0.69–0.91), test-retest reliability (intraclass 
correlation coefficient = 0.88–0.95), concurrent validity with the Perceived Social Support from 
Family Scale scores and known group validity with wanting to start home hemodialysis. Conclusions: 
The initial psychometric testing of the BHHS is favorable. The BHHS is a valid and reliable 
instrument for assessing the perceived benefits and barriers to home hemodialysis in patients on in-
center hemodialysis. The results of this study will gain a better understanding of the beliefs about 
home hemodialysis of patients and will lead to more effective intervention strategies. 
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Abbreviations: BHHS: Beliefs about Home Hemodialysis Scale; CVI: Content validity index; CI: 
Confident interval; HBM: Health Belief Model;  HHD: Home Hemodialysis; ICC: Intraclass 
correlation coefficient; PSS-Fa: Perceived Social Support from Family Scale; SD: Standard deviation. 

1. Introduction 

The trend of increasing prevalence and incidence of end-stage renal disease all over the world 
continues. Hemodialysis is the most frequently used method of renal replacement therapy both 
worldwide and in Turkey [1,2]. Conventional hemodialysis is performed two or three times per week, 
and each session lasts about 3 to 5 hours. Home hemodialysis also provides development and 
implementation of individualized treatment plans by considering patients' needs and preferences and 
thus contributing to overcome social isolation and to restore their sense of normality [3]. The current 
data show that home hemodialysis (HHD) in end-stage renal disease improves survival, morbidity, 
and the quality of life of patients compared with in-center modality, but it remains underutilized in 
the world [4,5]. According to the data provided by the national register in the year 2018, only 0.9% 
of than 60,643 Turkish patients receiving maintenance hemodialysis use HHD [2]. 

It is well-known that increasing the utilization of HHD will be critical soon because of 
pandemics [3,6]. Previous studies have noted several factors associated with the underutilization of 
HHD, such as sociodemographic and disease-related characteristics, beliefs, and expectations about 
HHD, housing constraints, family burden, and healthcare services [5,7–20]. In a recent 
semistructured interview study, five factors that were identified as key contributors to continuation or 
discontinuation of HHD: the degree of independence, lack of support from family and friends, 
technical issues, problems related to the home environment, and negative attitude and inappropriate 
expectations about performing HHD [5]. The identification of patients’ beliefs and expectations 
about HHD is, therefore, very important.  

The Health Belief Model (HBM) is a tool used to understand health behaviors, especially 
related to the uptake of health services [21]. The model-based interventions are effective in changing 
health behaviors [22,23]. The constructs of the model are identified as perceived seriousness, 
susceptibility, benefits, barriers, self-efficacy, and health motivation [24]. Demographic, 
sociopsychological, and structural variables (awareness of health services, etc.) and cues to action 
(advice from family members, physical symptoms, etc.) also affect an individual’s perceptions and 
behaviors [22,23]. The HBM was used as the theoretical framework in the study to analyze the 
beliefs related to HHD of patients, and this study mainly dealt with the perceived benefits and 
barriers. According to the HBM, patients who perceive more benefits of HHD than its barriers are 
likely to be more motivated to learn HHD [23]. 

Good patient preparation is the key factor for the prevention and control of complications in 
patients on HHD. Particularly, the identification of perceptions regarding HHD, health education 
needs, and preferences of a potentially eligible patient during preparation for treatment initiation is 
very important in terms of both patient and clinical perspectives (patient pathways, health outcomes, 
healthcare costs, etc.) [12]. To the best of our knowledge, only a few studies, mostly semi-structured 
qualitative interviews and cross-sectional studies have been investigated experiences and perceptions 
about HHD from the perspective of patients [5,7–10,12–20]. However, none of these studies used 
standardized scales to assess health beliefs. Valid and reliable instruments are required to assess the 
beliefs of patients in both research and clinical settings. Currently, no valid and reliable instrument 
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that assesses patients’ beliefs on HHD exists. This study, therefore, aimed to develop the Beliefs 
about Home Hemodialysis Scale (BHHS) and evaluate its psychometric properties in a sample of 
patients on in-center hemodialysis. An assessment tool designed to determine the beliefs of patients 
will help identify perceived benefits and barriers related to HHD and construct tailored interventions 
to overcome barriers. 

2. Materials and methods 

2.1. Study design, setting, and sample 

A convenience sample of patients receiving hemodialysis from two tertiary hospitals in Ankara, 
Turkey participated in this methodological study. There was not any service for HHD provided in 
these hospitals. Patients aged 18 years or older with end-stage renal disease who underwent 
hemodialysis for more than 1 month and were able to communicate in Turkish were included in the 
study. Patients who had comorbid conditions, including psychiatric disease, terminal cancer, and 
cognitive impairment and those with clinical instability were excluded from the study. Of the 113 
eligible patients, 102 agreed to take part in the study (response rate: 90.3%). The sample size met the 
recommendation for investigating the factor structure of the scale. The number of participants is 
required to be 5–10 times higher than the total number of scale items [25]. 

2.2. Instruments 

2.2.1. Participant characteristics 

A survey questionnaire was designed based on the literature review to collect data [5,7–10,12–20]. 
The questionnaire included two parts; Part one: sociodemographic characteristics (age, gender, 
marital status, education level, employment status, income level, living arrangement, and the 
presence of a caregiver), and Part two: disease-related characteristics (dialysis vintage, comorbidity, 
self-rated health, having knowledge about HHD, and wanting to start HHD). Self-rated health was 
rated on a 4-point Likert scale (very good, good, fair, or poor), and it was categorized as good (very 
good/good) and poor health (fair/poor) [26]. 

2.2.2. Perceived family support 

Social support from family was measured by the Turkish version of the Perceived Social 
Support from Family Scale (PSS-Fa) [27]. It contains 20 items that are rated on a 3-point Likert scale 
(yes, no, or don’t know). The total scale score ranges between 0 and 20, with a higher score 
indicating a higher level of family support. Eskin [27] reported very good internal consistency for the 
scale (Cronbach’s alpha = 0.85). The internal consistency of the PSS-Fa was good in this study 
(Cronbach’s alpha = 0.73). 
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2.2.3. Health beliefs related to HHD 

The BHHS was designed to measure the beliefs about HHD of patients on in-center 
hemodialysis. In this study, a two-stage process suggested by Lynn [28] for affective instruments 
was applied for the determination of the content validity of the instrument. Firstly, the development 
stage of the BHHS consisted of three steps: (1) identification of dimensions, (2) generation of items 
for dimensions, and (3) instrument formation. This stage was accomplished through a comprehensive 
review of the literature [5,7–10,12–20]. and semi-structured interviews with 32 patients on in-center 
hemodialysis before the start of the study [13]. The process provided the conceptual framework for 
the BHHS and the formation of the specific dimensions and items. A 5-point Likert scale ranging 
from 1 (strongly disagree) to 5 (strongly agree) was used for responses. 

Secondly, the judgment-quantification stage of the BHHS consisted of two steps: (1) judgment-
quantification of content validity of items, and (2) overall scale [28]. An independent panel 
consisting of six experts (two nephrologists and four registered nurses) evaluated the first version of 
the BHHS in terms of its relevance (appropriateness) and clarity (understandability). At least a panel 
of five experts is recommended to have control over chance agreement on content validity [28]. The 
experts rated the content relevance and clarity of proposed items on a 4-point scale (1 = not relevant/not 
clear, 2 = somewhat relevant/clear, 3 = quite relevant/clear, and 4 = highly relevant/clear) [29,30]. Then, 
the content validity index (CVI) of the tool was calculated at the item and scale-levels. The item-CVI 
was computed as the number of experts ratings for each item of 3 or 4 divided by the total number of 
experts. The scale-CVI was calculated by dividing the total item-CVI on the instrument by the 
number of items (average method). We used the two criteria suggested by Lynn [28] to assess CVI 
fit: (1) item-CVI of at least 0.78 in the panel of six to 10 experts, and (2) scale-CVI of 0.90 or higher. 
The modifications to the tool were made based on the CVI scores. Finally, the face validity of the 
second version of the instrument was established in a pilot study, and 40 patients on in-center 
hemodialysis assessed its practicability and feasibility. The results of the pilot study were not 
included in the main study. 

2.3. Data collection 

The study was approved by the Non-interventional Research Ethics Committee of the 
University (Decision number: 18/212) and performed according to the Declaration of Helsinki. 
Written informed consent was obtained from each participant before study enrollment. Face-to-face 
structured interviews were conducted with the participants between October 2018 and March 2019. 
Interviews lasted approximately 15 to 20 minutes during the hemodialysis session. Test-retest 
reliability of the BHHS was also determined in a subsample of 20 patients who agreed to re-
participate in the study two weeks later. 

2.4. Data analysis 

The data were analyzed using the SPSS for Windows Statistical Software Package (version 16.0; 
SPSS Inc., Chicago, IL, USA). Descriptive statistics, including means, medians, standard deviations 
(SDs), frequency distributions, and percentages were performed for each variable. The normality of 
the variables’ distribution was tested using the one-sample Kolmogorov-Smirnov test.  
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The internal consistency of the BHHS was measured by Cronbach’s alpha coefficient and item-
to-subscale total correlations. A Cronbach’s alpha coefficient of >0.60 was regarded as the lowest 
acceptable threshold value for reliability [31]. The certain benchmark values were used to interpret 
reliability: if the value of alpha is >0.90 = too good, 0.80–0.90 = very good, 0.70–0.80 = good, 0.60–
0.70 = adequate, <0.60 = poor [32]. Poorly functioning items were also identified using the two 
criteria: (1) items that had a low corrected item-subscale total correlations (<0.30), or (2) items that, 
when deleted, increased the Cronbach’s alpha coefficient of the scale by more than 0.10 [33]. The 
test-retest reliability was examined using the paired samples t-test and intraclass correlation 
coefficient (ICC; average measure). Based on the 95% confident interval (CI) of the ICC estimate, if 
the value of <0.50 = poor, 0.50–0.75 = moderate, 0.75–0.90 = good, >0.90 = excellent [34]. 

Content validity was computed using the item-CVI and scale-CVI. The Kaiser-Meyer-Olkin 
measure of sampling adequacy, Bartlett’s test of sphericity and a scree plot were performed to 
examine the appropriateness of factor analysis. An exploratory factor analysis was conducted to 
determine the construct validity of the scale. The principal component analysis (varimax rotation 
with Kaiser normalization) was used to assess the factor structure of the BHHS. Perceived family 
support was considered as a criterion of beliefs about HHD (concurrent validity), hence a correlation 
between the BHHS and the PSS-Fa scores was expected.  

Known-group validity was used to assess whether the BHHS scores were able to discriminate 
between patients who want to start HHD and those who do not. We hypothesized that patients who 
want to start HHD would have worse (lower) perceived barriers and better (higher) perceived 
benefits scores than those who do not. The Mann-Whitney U test was conducted for the comparison 
of two independent groups. The correlations were assessed using Pearson’s correlation coefficient. 
Correlations higher than 0.70 were considered as strong and correlations less than 0.40 were 
considered weak [35]. One composite score (perceived barriers) were also calculated to 
operationalize the dimension by summing the scores on the items (total of 10 items) in the relevant 
three subscales (perceived barriers toward the environment, perceived barriers toward the procedure, 
and perceived barriers toward socioeconomic support). A p-value of less than 0.05 was considered 
statistically significant. 

3. Results 

3.1. Participant characteristics and perceived family support 

Tables 1 and 2 show the sociodemographic and disease-related characteristics of the study 
sample. The mean age of the study group was 57.8 years (SD 14.2, range = 28–85) and the median 
dialysis vintage was 60 months (mean 70.8, SD 63.0, range = 3–240). Most of the participants were 
male (56.9%), married (66.7%), were not working (83.3%), had an adequate or moderate level of 
income (74.5%), had a comorbid condition (79.4%) and had poor self-rated health (74.5%). About 
half of the participants (51.0%) had less than high school education. Ninety-five patients (93.1%) 
were living with family, and 75 (73.5%) had a caregiver. The majority of the participants reported 
having knowledge about HHD (69.6%) and not wanting to start HHD (84.3%). As shown in Table 2, 
the PSS-Fa mean score of the participants was 13.3 (SD 5.1, range = 0–20). 
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Table 1. Descriptives of participant characteristics and comparison of the BHHS 
subscale scores by participant characteristics (N = 102). 

 
 
 
Variables 

 
 
 
n (%) 

 Perceived Barriers 

Perceived Benefits Environment Procedure Support 

M (SD) z† M (SD) z† M (SD) z† M (SD) z† 

Gender      

   Female 44 (43.1) 32.1 (9.0) −0.30 14.0 (3.9) −0.39 11.2 (2.9) −0.27 10.2 (2.9) −0.45

   Male 58 (56.9) 32.6 (9.3) 13.8 (3.3) 11.3 (2.7)  10.4 (2.8)

Marital status     

   Married 68 (66.7) 33.1 (8.7) −1.03 14.2 (3.3) −1.20 11.7 (2.5) −1.91 10.5 (2.6) −0.82

   Unmarried 34 (33.3) 31.0 (10.0) 13.2 (4.0) 10.4 (3.2  10.0 (3.2)

Education level     

   High school or greater 50 (49.0) 35.0 (8.8) −2.95* 13.2 (3.4) −2.25* 10.7 (2.7) −1.77 9.6 (2.7) −2.60*

   Less than high school 52 (51.0) 29.8 (8.8) 14.6 (3.6) 11.8 (2.9)  11.0 (2.8)

Employment status     

   Working 17 (16.7) 35.1 (8.6) −1.38 13.4 (2.9) −1.21 11.1 (3.2) −0.14 10.4 (2.8) −0.05

   Not working 85 (83.3) 31.8 (9.2) 14.0 (3.7) 11.3 (2.7)  10.3 (2.8)

Income level     

   Adequate/moderate 76 (74.5) 34.0 (8.9) −2.88* 14.0 (3.6) −0.68 11.4 (2.7) −0.67 10.2 (2.6) −1.05

   Inadequate 26 (25.5) 27.8 (8.4) 13.5 (3.6) 10.9 (3.2)  10.7 (3.3)

Self-rated health     

   Good  26 (25.5) 35.2 (10.0) −1.84 13.4 (3.7) −1.07 10.0 (3.0) −2.54* 9.4 (2.8) −1.95

   Poor 76 (74.5) 31.4 (8.7) 14.1 (3.5) 11.7 (2.6)  10.6 (2.8)

Ever heard or read about 

HHD  

         

   Yes 31 (30.4) 35.0 (9.7) −1.96 13.5 (3.8) −0.42 10.9 (2.9) −0.77 9.9 (3.0) −1.03

   No 71 (69.6) 31.3 (8.7) 14.0 (3.5) 11.4 (2.8)  10.5 (2.7)

Want to start HHD     

   Yes 16 (15.7) 41.6 (5.0) −4.41** 11.3 (3.1) −3.41* 9.9 (3.0) −2.20* 9.4 (3.3) −1.61

   No  86 (84.3) 30.7 (8.7) 14.4 (3.4) 11.5 (2.7)  10.5 (2.7)

Note: BHHS: Beliefs about Home Hemodialysis Scale; M: Mean; SD: Standard deviation; HHD: Home Hemodialysis. †Group differences were 

measured by Mann Whitney U test. *p < 0.05, **p < 0.001. 
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Table 2. Means, standard deviations, ranges, medians and comparison of the BHHS 
subscale scores by various parameters (N = 102). 

 
 
 

Variables 

 
 
 

M (SD) 

 
 
 

Range Median 

 
Perceived 
Benefits 

Perceived Barriers 

Environment Procedure Support

r† r† r† r† 

Age (years) 57.8 (14.2) 28–85 61.0 −0.06 0.08 0.05 0.03 

Dialysis vintage (months) 70.8 (63.0) 3–240 60.0 0.05 −0.06 −0.09 −0.07 

PSS-Fa 13.3 (5.1) 0–20 15.0 0.49** −0.18 −0.22* −0.22* 

Note: BHHS: Beliefs about Home Hemodialysis Scale; PSS-Fa: Perceived Social Support from Family Scale. †Pearson’s 

correlation coefficient was used to calculate p values. *p < 0.05, **p < 0.001. 

3.2. Validity analysis 

3.2.1. Content validity 

The literature review and interviews with patients on in-center hemodialysis provided 
information related to health beliefs about HHD. The first version of the instrument consisted of 20 
items within two dimensions (perceived benefits and perceived barriers) consistent with the  
HBM [24]. The content validity of the instrument was evaluated by the panel. The scale-CVI was 
1.00 for relevance and 0.97 for clarity. The range of item-CVI values was 0.67–1.00. All items were 
considered excellent validity regarding relevance and 18 regarding clarity, and two items needed 
modification. Then, the modified version of the instrument was presented for assessing to patients, 
and all the items were found comprehensible in the pilot study. 

3.2.2. Construct validity 

The exploratory factor analysis was used to determine the construct validity of the BHHS. First, 
data were investigated to identify whether it would be appropriate for factor analysis. The Kaiser-
Meyer-Olkin measure of sampling adequacy was 0.82, which was higher than the recommended 
value of 0.50 [36], and Bartlett’s test of sphericity was also significant (χ² = 1064.166, df = 190, p < 
0.001). These analyses revealed that the dataset was suitable for factor analysis. The principal 
component analysis produced a four-factor solution with eigenvalues greater than 1, which 
accounted for 64.5% of the total variance. These dimensions included factor 1 “perceived benefits 
(10 items)”, factor 2 “perceived barriers toward the environment (four items)”, factor 3 “perceived 
barriers toward the procedure (three items)”, and factor 4 “perceived barriers toward socioeconomic 
support (three items)” (Table 3). Scree plot analysis confirmed the four-factor solution. Factor 
loadings above 0.40 were considered acceptable in this study [33]. The factor loadings for each item 
ranged from 0.57 to 0.84. The highest loading item was “the flexibility in the dialysis schedule 
facilitates participation in social activities” for factor 1 (loading of 0.84), “the rearrangement of home 
for dialysis procedure affects normal life” for factor 2 (loading of 0.82), “the fear of not learning the 
procedure prevents performing dialysis” for factor 3 (loading of 0.78), and “the increase in electricity 
and water consumption prevents performing dialysis” for factor 4 (loading of 0.76) (Table 3). 
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Table 3. Results of the Principal Components Analysis with Varimax Rotation of the 
BHHS (N = 102). 

No  Item Factor 1  Factor 2  Factor 3  Factor 4  

11 The flexibility in the dialysis schedule facilitates 

participation in social activities.  

0.84  

19 Performing dialysis at home improves the quality of life. 0.83  

7 Performing dialysis at home enables the person to spend 

more time with family or relatives. 

0.80  

13 The flexibility in the dialysis schedule provides more 

comfortable working in a job. 

0.79  

4 The waiting time before the dialysis procedure is shortened. 0.78  

8 Performing dialysis in the home environment provides a 

sense of comfort.  

0.71    

14 Performing dialysis at home provides more protection of 

privacy.  

0.70    

17 Performing dialysis at home enables individuals to take care 

of their care. 

0.69    

3 Not going to a healthcare facility for dialysis prevents a 

waste of time.  

0.66    

1 Home hemodialysis enables dialysis to be performed at 

times suitable for the person.  

0.64    

15 The rearrangement of home for dialysis procedure affects 

normal life. 

 0.82   

16 The lack of space at home prevents performing dialysis.  0.76   

20 The lack of authorized health personnel in home 

hemodialysis prevents performing dialysis. 

 0.66   

2 The feeling of loneliness emerges due to staying away from 

other patients and healthcare personnel.  

 0.58   

5 The fear of not learning the procedure prevents performing 

dialysis. 

  0.78  

6 The security concern associated with problems that may 

occur during a dialysis procedure emerges. 

  0.76  

Continued on next page 
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No  Item Factor 1  Factor 2  Factor 3  Factor 4  

9 The fear of vascular access prevents performing dialysis.   0.62  

18 The increase in electricity and water consumption prevents 

performing dialysis.  

   0.76 

10 Home hemodialysis increases the burden of care for 

families or relatives. 

   0.62 

12 The lack of support from family or relatives prevents 

performing dialysis. 

   0.57 

Eigenvalue 5.94 4.23 1.59 1.13 

% of variance 29.71 21.13 7.97 5.66 

Cumulative % of variance    64.50 

Note: BHHS: Beliefs about Home Hemodialysis Scale; Factor 1, Perceived benefits; Factor 2, Perceived barriers toward 

the environment; Factor 3, Perceived barriers toward the procedure; Factor 4, Perceived barriers toward socioeconomic 

support. 

3.2.3. Concurrent criterion-related validity 

The BHHS scores were hypothesized to correlate with the PSS-Fa scores. The perceived 
benefits scores were moderately positively correlated (r = 0.49, p < 0.001), while the perceived 
barriers toward the procedure and socioeconomic support scores were weakly negatively correlated 
with the PSS-Fa scores (r = −0.22, p = 0.026; r = −0.22, p = 0.024, respectively) (Table 2). 

3.2.4. Known-group validity 

The Mann-Whitney U test was used for comparing the BHHS scores between two groups. As 
shown in Table 1, patients wanting to start HHD had significantly higher perceived benefits (z = 
−4.41, p = 0.003) and lower perceived barriers toward the environment and procedure scores (r = 
−3.41, p = 0.001; r = −2.20, p = 0.028, respectively). 

3.3. Reliability analysis 

The four subscales yielded Cronbach’s alpha coefficients of 0.91, 0.77, 0.74, and 0.69 for 
perceived benefits, perceived barriers toward the environment, perceived barriers toward the 
procedure, and perceived barriers toward socioeconomic support, respectively. Cronbach’s alpha 
coefficients for the BHHS subscales ranged between 0.69 and 0.91, indicating adequate to too good 
internal consistency [32]. The corrected item-subscale total correlations for the scale ranged from 
0.43 to 0.79 (Table 4). Test-retest reliability was assessed using the ICCs and revealed good to 
excellent reliability at two weeks [34], with a 95% CI (range = 0.88–0.95, p < 0.001; Table 5). Paired 
samples t-tests showed no significant differences between test and retest scores of the BHHS 
subscales (p > 0.05; Table 5). 
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Table 4. Item mean scores, standard deviations, corrected item-subscale total correlation 
(CITC) and Cronbach’s alpha if item deleted (CAID) for the BHHS subscales (N = 102). 

BHHS M (SD) CITC CAID† 

Perceived benefits    

   Item 7 3.43 (1.25) 0.76 0.90 

   Item 17 3.37 (1.16) 0.62 0.91 

   Item 8 3.33 (1.21) 0.66 0.91 

   Item 3 3.29 (1.18) 0.60 0.91 

   Item 1 3.26 (1.23) 0.55 0.91 

   Item 4 3.22 (1.25) 0.72 0.90 

   Item 19 3.14 (1.19) 0.79 0.90 

   Item 11 3.13 (1.29) 0.78 0.90 

   Item 14 3.13 (1.22) 0.61 0.91 

   Item 13 3.08 (1.22) 0.72 0.90 

Perceived barriers toward the environment    

   Item 20 3.70 (1.16) 0.62 0.68 

   Item 16 3.69 (1.06) 0.62 0.69 

   Item 15 3.42 (1.08) 0.64 0.68 

   Item 2 3.09 (1.31) 0.43 0.80 

Perceived barriers toward the procedure    

   Item 6 3.95 (1.10) 0.58 0.64 

   Item 9 3.80 (1.08) 0.59 0.62 

   Item 5 3.50 (1.26) 0.53 0.70 

Perceived barriers toward socioeconomic support    

   Item 10 3.72 (1.26) 0.53 0.55 

   Item 12 3.55 (1.15) 0.52 0.57 

   Item 18 3.06 (1.17) 0.45 0.66 

Note: BHHS: Beliefs about Home Hemodialysis Scale; M: Mean; SD: Standard deviation. †Cronbach’s alpha: Perceived 

benefits = 0.91, Perceived barriers toward the environment = 0.77, Perceived barriers toward the procedure = 0.74, 

Perceived barriers toward socioeconomic support = 0.69. 
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Table 5. Comparison of the BHHS subscales test-retest mean scores and correlations. 

BHHS 1st interview 

Mean (SD) 

2nd interview 

Mean (SD) 

Paired samples 

t-test 

p ICC (95% CI) 

Perceived benefits 32.4 (9.1) 35.9 (8.0) −0.56 0.574 0.93 (0.83–0.97)* 

Perceived barriers      

   Environment 13.9 (3.6) 15.5 (2.8) −1.18 0.237 0.94 (0.84–0.98)* 

   Procedure 11.3 (2.8) 11.6 (3.1) −0.41 0.684 0.95 (0.86–0.98)* 

   Support 10.3 (2.8) 10.6 (2.5) −0.26 0.796 0.88 (0.70–0.95)* 

Note: BHHS: Beliefs about Home Hemodialysis Scale; SD: Standard deviation; ICC: Intraclass correlation coefficient, 

average measure; CI: Confidence interval. *p < 0.001 (2-tailed). 

3.4. Descriptive analysis of the BHHS and comparison of the scale scores by participant 
characteristics 

The mean BHSS subscale scores of the participants are found in Table 5. The mean perceived 
benefits score was 32.4 (SD 9.1), and ranged from 15 to 50. The mean perceived barriers toward the 
environment, procedure and socioeconomic support scores were 13.9 (SD 3.6; range = 4–20), 11.3 
(SD 2.8; range = 4–15) and 10.3 (SD 2.8; range = 3–15), respectively. Based on the HBM [24], one 
composite score for the BHSS (perceived barriers) was derived by combining scores of the relevant 
subscales. The overall mean score for the perceived barriers was 28.6 (SD 6.1), ranging from 12.7 to 
39.3. As shown in Table 4, the most reported benefit was “performing dialysis at home enables the 
person to spend more time with family or relatives” (item 7; mean 3.43, SD 1.25). The least reported 
benefit was “the flexibility in the dialysis schedule provides more comfortable working in a job” 
(item 13; mean 3.08, SD 1.22). The most perceived barrier was “the security concern associated with 
problems that may occur during a dialysis procedure emerges” (item 6; mean 3.95, SD 1.10). The 
barrier related to fear of vascular access (fear of cannulation or needle fear) had the next highest 
mean score (item 9; mean 3.80, SD 1.08). The least perceived barrier was “the increase in electricity 
and water consumption prevents performing dialysis” (item 18; mean 3.06, SD 1.17). 

The Mann-Whitney U test indicated statistically some significant differences in the BHHS 
scores by characteristics of the participant (Table 1). Better-educated patients had significantly 
higher perceived benefits (z = −2.95, p = 0.003) and lower perceived barriers toward the 
environment (r = −2.25, p = 0.024) and socioeconomic support scores (r = −2.60, p = 0.009) than 
less-educated patients. Compared with patients with an inadequate income, those with an adequate or 
moderate level of income had significantly higher perceived benefits scores (z = −2.88, p = 0.003). 
Patients with good self-rated health had significantly lower perceived barriers toward the procedure 
scores compared to those with poor self-rated health (z = −2.54, p = 0.011). The Pearson’s 
correlation coefficients showed that the BHHS subscale scores did not significantly correlate with 
age and dialysis vintage (p > 0.05) (Table 2). 
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4. Discussion 

The identification of the health beliefs of patients is useful in constructing tailored interventions. 
The BHHS was developed to provide a comprehensive description of beliefs about HHD in patients 
on in-center hemodialysis. The results of psychometric testing of the BHHS provided initial evidence 
for acceptable validity and reliability. The scale has adequate psychometric properties for use in 
research and practice settings to measure the beliefs about HHD. The results of this study contributed 
to better understanding the health beliefs about HHD of patients on in-center hemodialysis as well as 
planning care and education to meet their specific needs. The implementation of the BHHS will be 
an important step towards helping patients reduce their barriers related to HHD. The use of a 
standardized instrument for assessing health beliefs about HHD across different populations will 
furthermore increase our knowledge on this subject and provide an opportunity to compare the 
results across studies. 

The findings showed the face and content validity of the BHHS. Content validity is defined as 
“the degree to which a sample of items, taken together, constitutes an adequate operational definition 
of a construct” [37]. The results of the study also confirmed the construct validity of the scale. The 
BHHS consisted of 20 items and four subscales (perceived benefits, perceived barriers toward the 
environment, perceived barriers toward the procedure, and perceived barriers toward socioeconomic 
support). We also derived one composite score (perceived barriers), that is consistent with the  
HBM [24]. 

Concurrent validity was assessed by correlations between the BHHS and PSS-Fa scores. 
Concurrent validity demonstrates the degree of agreement between two different assessments at the 
same time [38]. Our findings revealed that patients with greater support from family members had 
perceived higher levels of benefits and lower levels of barriers about HHD, providing support for 
concurrent criterion-related validity. Interestingly, the most frequently reported benefit related to 
HHD in our study was “performing dialysis at home enables the person to spend more time with 
family or relatives”. These findings are in line with the HBM [23]. Our findings are also congruent 
with previous studies, suggesting that family support is an important factor contributing to HHD 
utilization [5,8,11,18,39]. 

Known-group validity was demonstrated by significant differences between patients who want 
to start HHD and those who do not. Known-group validity is a form of construct validity [33] and it 
is performed “when a test or questionnaire can discriminate between two groups known to differ on 
the variable of interest” [40]. The instrument was able to discriminate patients who want to start 
HHD from those who do not want to start the modality for all subscale scores except for the 
perceived barriers toward socioeconomic support subscale. The results of the present study 
confirmed our hypothesis that patients who want to start HHD had higher perceived benefits and 
lower perceived barriers scores compared with other patients. Our results support the HBM, 
suggesting that knowledge, skill, and motivation are modifying factors for health beliefs [23]. 

The findings supported the internal consistency of the BHHS (Cronbach’s alpha coefficient = 
0.69–0.91). In our study, internal consistencies for the perceived barriers toward the environment 
(0.77), procedure (0.74), and socioeconomic support subscales (0.69) were lower than the perceived 
benefits subscale (0.91). This situation may be related to the number of items on the subscales [33]. 
Test-retest reliability for the BHHS over two weeks was found to be good to excellent (ICCs = 0.88–
0.95), indicating that the subscale scores remained relatively stable over brief intervals for patients [34]. 
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The mean perceived benefits score (32.4) of the patients was higher than the mean score of 
barriers (28.6) in our study. The findings demonstrated that patients may be motivated to learn and 
use HHD [22]. Healthcare professionals must understand the impact of patients’ beliefs on the 
selection of treatment modalities and identify their beliefs and perceptions about HHD using the 
BHHS. Healthcare professionals should give training to patients and their families about the 
modality and design tailored interventions to address perceived barriers related to HHD. 
Understanding patients’ perceptions of HHD may help plan more effective interventions for 
increasing the utilization of modality. 

This study had some limitations, including the use of convenience sampling method and self-
reported data. Participants were recruited by convenience sampling based on the inclusion criteria 
from two hemodialysis centers which are currently not offered the HHD program. The scale items 
will likely be influenced by the education received by health care professionals in hemodialysis 
centers providing successful HHD programs. Patients with comprehensive education about HHD 
may more likely to perceive more benefits and fewer barriers to the modality rather than other 
patients. Moreover, patients with a central venous catheter may less likely to be concerned about 
vascular access. However, we did not consider possible effects of type of dialysis access on 
perceived benefits and barriers toward HHD as it was not relevant to our study focus. The beliefs and 
perceptions of patients regarding HHD may also change over time as a result of their experiences in 
their life. Follow-up studies should, therefore, be conducted to understand the potential effect of time 
on the patients’ beliefs and perceptions about HHD. Consequently, the generalization of the results 
beyond the study sample may be limited. Further research is needed to evaluate the stability of 
BHHS and its factor structure over time and across various practice settings. 

5. Conclusions 

The BHHS is an assessment tool that focuses on the beliefs about HHD for patients on in-center 
hemodialysis. The initial psychometric testing of the BHHS is favorable. The results of the study 
show that the BHHS is a valid and reliable tool for assessing the beliefs about HHD in patients on in-
center hemodialysis. The instrument can be used to determine the perceived benefits and barriers to 
HHD in this population. The availability of this instrument will contribute to determining the patients’ 
perceived benefits and barriers related to HHD and planning more effective intervention strategies. 
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