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Introduction
End-stage kidney disease (ESKD) is a serious and chronic disease 

that negatively impacts patients’ health related quality of life (HRQoL) 
mainly due to the accompanied impairment or to the imposed 
limitations in almost all aspects of their lives. Despite the considerable 
progress which has been made in treating ESKD patients and 
hemodialysis (HD) procedures, HRQoL remains a significant problem 
for HD patients [1]. Numerous studies using different measures have 
examined both the concepts of HRQoL and overall quality of life (QoL) 
in patients with ESKD and have revealed that the multiple physiological 
and psychological factors that patients may experience could impair 
their lifestyle which in turn might change and subsequently lower their 
QoL level.

Treating ESKD and its related complications consumes large 
amounts of the health budget. The determination of successful health 
outcome for patients with ESKD has been limited to clinically focused 
measures including HD adequacy, acceptable laboratory values and 
intradialytic management [2,3]. Alternative outcome measures of 
the efficacy of provided treatment and HD are therefore required [4]. 
This may be through assessing HRQoL which could be included when 
health care professionals assess the benefits of different ESKD treatment 
options. This however might not be enough because dialysis patients 
may not experience satisfaction with their HRQoL despite physiological 
measures being met [3,5,6]. Thus, more subjective, patient-focused, 
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disease-focused measures are needed to enhance the health outcome 
assessment for patients on HD.

Many studies that assessed QoL and HRQoL among ESKD patients 
were conducted within developed countries culture, with only two 
studies found within Arab countries [7,8]. The results of these studies 
showed low scores of HRQoL among thes patients with ESKD. Like 
other Middle East countries, no studies were found that had been 
conducted in the Gulf Cooperation Countries (GCC) including Oman 
to assess QoL in this specific population, or on how these patients 
perceive their QoL. Also, no studies were found that have used the 
approach of assessing the biological function, symptoms, functional 
status, general health perceptions, and various characteristics of the 
individual and their environment. Even with studies that used more 
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than one measure of QoL the researchers did not articulate a holistic 
conceptual framework to guide their study, providing little justification 
of the independent variables used to explain QoL [9-17]. 

This study will try to fill these gaps in knowledge. Accordingly, three 
different phases will be employed to answer the research questions. 
Phase one explored the meaning of QoL to our population, using a 
cognitive interviewing and a measure of individual QoL. In the second 
phase, the practicality of the study measures was piloted and tested 
within our population of ESKD population. This phase also assessed the 
feasibility of the third phase, informed the sampling size, assessed the 
likely success of the proposed recruitment approaches, and identified 
possible logistical problems. This third phase involved conducting 
a large cross-sectional study to determine the factors that affect QoL 
and HRQoL in patients with ESKD, and investigating the associations 
between symptom burdens and physical, psychological, clinical and 
socio-demographical factors.

Research methods
Study design

This non-experimental study used a cross-sectional, correlational 
design to explore and assess QoL and HRQoL and to identify its 
related predictors regarding Omani patients with ESKD. Since the 
study is not examining the changes in QoL and HRQoL over time, 
a cross-sectional design was deemed appropriate and data were 
collected at one point in time from patients to examine their level of 
QoL and HRQoL as well as related factors. The benefit of employing 
a cross-sectional design is to describe the status of phenomena or the 
relationship among phenomena [18]. The correlation design was used 
to examine the association among study variables.

Population

Inclusion criteria

The characteristics of patients included in all three phases were: 
adult patients with ESKD receiving HD; those aged ≥ 18 years; and 
those who have been on HD for at least three months so that they are 
adjusted to life on dialysis.

Exclusion criteria

Patients who did not survive on HD longer than three months; 
patients with acute renal failure; patients aged under 18; patients 
diagnosed with dementia or any other condition that could impair their 
ability to answer questions; patients who have recently been diagnosed 
with cancer; and patients who have recovered their kidney function.

Sample size

Phase one sample size was informed by literature that used the 
cognitive interviewing and individual QoL instruments method in data 
collection as well as studies using individual QoL measures [19-21]. An 
average of eight to 15 participants is considered applicable. Accordingly, 
it was planned for 16 patients to be approached and interviewed 
during their waiting time before starting their routine HD sessions. 
The target sample in Phase two was 50 participants in total, during 
their presence for HD, at a rate of 15 patients from Site 1, 15 patients 
from Site 2 and 20 from Site 3. Based on the response rate obtained 
from phase one, 60 patients were approached to avoid any inaccuracy 
in the list as patients sometimes stop HD for transplants or from 
personal preference. Participants from phase one were excluded from 
this phase by excluding their names from the randomization list. 

The statistical analyses in Phase three required the calculation of 
a sample meeting the assumptions of factor statistical analysis and 
sequential multiple regression analysis. Thus, in order to perform the 
planned statistical analyses a sample size of 448 is needed.

Ethical approval and data management

The study was conducted in accordance with the ethical approval 
granted by the Directorate of Research and Ethical Review and Approve 
Committee, Ministry of Health, Oman, MH/DGP/R&S/PROPOSAL_
APPROVAL/16/2015.

It was expected that no potential risks would occur and that any 
risk of physical or psychological harm was at a minimum level because 
this study did not involve any clinical interventions. Also, there was 
no risk of social or economic harm because the participants who took 
part in this study did not travel to take part, as they were recruited 
during their regular attendance at HD. The researcher ensured that 
patients had complete autonomy to decide whether to participate 
without any pressure being applied. They were informed that their 
participation was entirely voluntary, and they could withdraw from 
the study at any time without negatively affecting the treatment or care 
they received. The confidentiality of the participants was preserved 
throughout the study and participants were reassured that interview 
content was kept confidential and would be used for study purposes 
only without identities being mentioned in any documents related to 
this study. Participants were informed verbally and in writing, using the 
information sheet approved by both ethical committees. For patients 
who could not read, the information sheet and consent form were 
explained verbally. Participants were required to sign the consent form 
and for those who could not write, an available witness was required to 
sign instead. The witness had to be a family member (husband, wife, 
sister, brother, or close relative such as a cousin).

Confidentiality was maintained on all data-collection forms by 
using codes to identify patients instead of names or any other personal 
identifiers. The main list of patients’ names was kept separate from the 
data-collection forms. This list was used during the data-collection 
period to ensure that patients were not recruited twice.

The data-management process was ensured in compliance with 
The Research Council Royal Decree (No. 54/2005) and the Directorate 
of Research and Studies, Ministry of Health, Oman. Participants were 
notified of this in the information sheets. To empower the ethical part of 
this study, the researcher has undertaken a master-level research course 
for one academic year prior to commencing the study. Also, continuous 
professional development sessions, seminars and conferences were 
attended, including Good Clinical Practice (GCP) training to gain the 
necessary skill to carry out this study (GCP is the ethical and practical 
standard to which all clinical research is conducted.

Data collection process

Measurements

Eight instruments were used to collect the data:

1) Background data sheet

2) Short-Form 36v2 (SF36v2)

3) Quality of life Index-Dialysis (QLI-D)

4) Hospital Anxiety Depression Scale (HADS)

5) Fatigue Severity Scale (FSS)
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6) Itch Scale (5-D Itch)

7) Spiritual Wellbeing Scale (SWB)

8) The Schedule for the Evaluation of Quality of Life-Direct 
weighting (SEIQoL-DW).

Background data sheet

For this study, the variables that determine the characteristics of 
the individual are: age, gender, educational level, monthly income, 
region and marital status that might influence health outcomes. A 
background data sheet was used to collect the patients’ characteristics. 
This sheet was developed based on the structured reviews conducted 
among ESKD patients. Data relating to marital status, educational level, 
current employment status and income status were collected from the 
patients themselves, as this data is not usually recorded on patient file. 

All socio-demographic data were classified according to the Oman 
norm, using the National Centre for Statistics and Information, Oman 
(2016). These data are detailed as follows: the category for marital status 
(single, married, widowed, divorced); level of education (illiterate, 
low-intermediate, intermediate, high-intermediate, high); employment 
status (employed or unemployed); and income, measured in Omani Rials 
(OMR), One Rial=£2.00 (< OMR 250/month; OMR 250-600/month; 
OMR 601-1000/month; OMR 1001-1500/month; OMR >1500/month). 
The treatment characteristics factors related to HD prescription which 
might affect patients’ HRQoL were collected by the background data 
sheet. The determinants of treatment characteristics are time since 
starting HD in months; time to reach HD in minutes; duration of 
HD session in hours; and adequacy of HD. The adequacy of HD is 
measured by the urea-reduction ratio which measures the reduction 
in blood urea in percentage as a result of HD and the effectiveness 
of HD treatment in removing waste products from the body. 
Biological function (hemoglobin, albumin, hematocrit levels). 
Biological function can often be measured by the lab tests of Hb, 
HCT and Albumin. The normal range values of these investigations 
are adopted from The National Kidney Foundation Kidney Disease 
Outcomes Quality Initiative (2007).

Short-Form 36v2 (SF36v2)

It consists of 36 items that make up eight health domains: physical 
functioning, social functioning, physical role limitations, emotional 
role limitations, bodily pain, mental health, vitality and general heath 
perceptions. The scoring range of the SF-36 is 0-100 for each of the 
eight domains, zero indicating poor health status and 100 indicating 
very good health status. As there is no Omani study that has used 
the SF-36v2 to establish a norm-based standard of comparison 
between patients with ESKD and normal individuals, a cut-off score 
of a mean of 50 and a standard deviation of 10 was used [22]. That is, 
any score above or below 50 (standardized score) can be considered 
above or below the population’s average health status for that domain. 
Two subscales of the SF36v2 were also used independently to measure: 
a) Bodily pain (BP) which refers to the unpleasant sensory and 
emotional experience associated with ESKD and its related treatment. 

The BP subscale consists of two items, one of which assesses the 
rating of the severity of bodily pain during the past four weeks. Its 
response choices range from “none” to “very severe”. The second item 
assesses the level of bodily pain’s effect on/interference in daily life 
activities including inhouse and out-house activities. The total scores 
of both items are reverse scored, that is, the higher value indicates less 
bodily pain. b) General health perception which describes patients’ 

perceptions of their overall health status [23]. It is a one item subscale 
asking patients to rate their general health on a five-point scale ranging 
from 1="excellent" to 5="poor".

Quality of life index-dialysis (QLI-D)

Quality of Life Index – Dialysis version (QLI-D) was used as a 
disease-specific measure of ESKD and consists of 68 items (14 items are 
disease-specific and four items are related to dialysis treatment). For 
each pair of items, the first item asks the degree to which patients are 
satisfied with an aspect of their life and the answer is measured on a 
six-point Likert-type scale (1=very dissatisfied, 6=very satisfied). The 
second item asks the level of importance of that aspect of their life 
and this is likewise measured on a six-point Likert-type scale (1=very 
unimportant, 6=very important). The pair of items are finally added 
together to produce an overall score.

Hospital anxiety depression scale (HADS)

HADS was used to test mood symptoms, anxiety and depression. It 
consists of 14 items; seven items related to anxiety and seven related to 
depression, forming two subscales (HADS-A and HADS-D). Responses 
are measured on a four-point Likert scale, from 0-3, with 0 representing 
no symptoms and 3 representing the presence of symptoms related 
to anxiety or depression. Each subscale is summed up separately 
providing a sum of 21, and the overall score can be obtained by adding 
up subscales, providing a sum of 42. The possible scores range are 0-6 
normal, 7-10 mild, 11-14 moderate, and 15-21 severe [24].

The fatigue severity scale (FSS)

Fatigue is defined as extreme and persistent tiredness and weakness 
that patients experience due to ESKD [25]. It is measured by the Fatigue 
Severity Scale (FSS) that measures the severity of fatigue and its effect 
on patients’ daily life activities and overall QoL. These items are scored 
on a seven-point scale with 1=strongly disagree and 7= strongly agree. 
The minimum score is nine and the maximum possible score is 63. The 
higher the score, the greater the fatigue severity.

Itch scale (5-D Itch)

The 5-D Itch Scale was used to assess itching in a brief, easy-to-
complete, easy to-score format that is sensitive to the multidimensional 
nature of pruritus and its effect on HRQoL. The scores of each of these 
five items are calculated separately and then added together to obtain a 
total 5-D score. Scores can possibly range between 5 (no pruritus) and 
25 (most severe pruritus).

The religious and spiritual wellbeing measure (SWB)

SWB has 20 items, with 10 items to reflect religious wellbeing 
(RWB) and 10 items for existential wellbeing (EWB). The RWB 
subscale contains the word “God” – “Allah” in the Arabic version – to 
assess the patients’ relationship with “God or higher spiritual power” in 
whatever sense is meaningful to them. The EWB contains no specific 
religious terms and is instead worded in terms of connection and 
general satisfaction to assess the patients’ sense of life purpose and life 
satisfaction. Items are scored on a Likert-scale from 1-6 with a higher 
number reflecting higher wellbeing. The SWB scale produces three 
scores: 1) a global SWB score; 2) a score for the religious-wellbeing 
subscale; and 3) a score for the existential-wellbeing subscale.

The SWB overall scores range from 20 to 120, with 20-40 considered 
low spiritual wellbeing, 41-99 moderate, and 100-120 high spiritual 
wellbeing. The scores of religious and existential wellbeing subscales 
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range from 10 to 60, with 10-20 considered as low, 21-49 moderate, and 
50-60 high religious and existential wellbeing [26].

Individualized QoL instrument

The Schedule for the Evaluation of Quality of Life-Direct weighting 
(SEIQoL-DW) was used to assess patients’ own perspective on, and 
perception and understanding of, QoL [27]. It assesses three elements 
of QoL by asking patients to: a) first nominate five aspects of life they 
value most; b) rate their functioning/satisfaction level with each aspect 
of life; and c) rate the importance of each aspect of life in judging overall 
QoL.

Overview of clinical settings

In phase one, data collection took place in the Nizwa Dialysis Unit. 
This unit is in central Oman and is one of the largest dialysis units. 
There are around 73 patients regularly attending out-patient HD. In 
phase two, three HD units were involved. These units were located in: 
a) northern Oman (Sumail Dialysis Unit, Site 1), central Oman (Nizwa 
Dialysis Unit, Site 2) and western Oman (Ibri Dialysis Unit, Site 3) to 
provide a representative sample across Omani culture and to test the 
feasibility of the main study. In phase three, 13 HD units across the 
Sultanate were involved. These units provide routine HD for out-patients 
affected by ESKD from a variety of regions and are managed by the 
Omani Ministry of Health (MOH). The MOH provides HD therapy for 
a total of 1,381 registered patients with ESKD (Annual Health Report, 
2016, Oman). These patients have varied socio-economic, cultural and 
educational backgrounds and are likely to provide a representative 
cross-section of the population, thus allowing generalization of the 
study results.

Recruitment process

Data collection assistant

To assist with conducting phases two and three of the study, 
nurses from all study sites were recruited and trained to administer 
the study measures and to apply research ethics principles. Initially, 
the researcher approached dialysis-unit managers to explain the study 
with the ethical-approval letter and the participants’ information 
sheets, and also to recruit nephrology nurses to assist in the study. 
The intention here was that the unit managers would circulate the 
recruitment request to nurses. The nurses who expressed interest in 
assisting the study were asked to indicate this to their managers who 
in turn informed the researcher to approach these nurses. To avoid the 
possible risk of a low recruitment rate for nurses assisting in the study, 
an advertisement strategy for the study was considered through posters 
and presentations including an inclusive description and explanation 
of the study aims, inclusion criteria and methods of data collection. 
Training on measures administration was provided to the recruited 
nurses by the researcher to ensure efficiency in conducting this 
procedure, as shown in appendix 1. It was stressed to nurses that 
participation in the study was voluntary and that patient care should not 
be affected in any way. In addition, the participation information sheet 
contained the number of the “complaints call center” so that patients 
could use it in case any coercion occurred during their participation 
in the study.

They were also trained in correct data-management procedures 
to maintain confidentiality. The training session took the form of 
a practical introduction and consisted of a series of short lectures 
interspersed with practical activities. Topics covered included: the 
aims and objectives of study, patient recruitment, obtaining a consent 

form, and method of questionnaire administration. Subsequently, each 
research assistant was observed in a simulated data-collection session 
by the researcher and then both researcher and assistant simultaneously 
collected data from two patients before the research assistant was able 
to administer the measures independently. The recruited nurses were 
not directly responsible for the outcome of the study.

Identification of participants and data collection procedure

Patients were identified from the National Renal Registry of patients 
treated with ESKD in Oman [28-30]. This registry records registered 
patients affected by ESKD based on a numerical identifier, contact 
information, medical history and updated lab results and is organized 
in a logical and systematic fashion. The authorization to access the 
registry was based on the letter from the Directorate of Research and 
Ethical Review and Approve Committee, Oman.

Phase-one comprised a semi-structured interview process to test 
the validity of the concept and to explore the understanding of QoL 
within Omani patients with ESKD. For this phase, patients were 
approached by the researcher in the allocated waiting area for their 
regular HD sessions. An explanation about study objectives and an 
information sheet was provided, as shown in appendix 2. Patients had 
48 hours in which to indicate their interest in participating in the study 
to the researcher, who was physically available in the dialysis unit when 
they arrived for their next session, and sign consent form, as shown in 
appendix 3. For patients who agreed to participate, an interview venue 
and time were decided based on the participant’s preference. All the 
interviews were audio-recorded with the patients’ permission and the 
recordings included the administration process of the individualized 
QoL instrument and the interactions between the patients and the 
researchers during this process. Data in this phase were obtained in 
two ways: Firstly; a cognitive interviewing method was used to explore 
the cognitive and sociocultural processes associated with answering the 
HRQoL measures. Data were collected in a semi-structured interview 
and transcribed based on the “think aloud” technique – patients are 
asked to think out loud while completing the measure – and the “verbal 
probing” technique in which the researcher searches for potential 
problems and explores the basis of the participant’s answers within the 
course of the interview [31]. 

The question appraisal system (QAS), a coding form of probed 
interviews was used to record the process [32,34], as shown in appendix 
4. Patients were asked to complete each measure exactly as normal, but 
also to “read aloud” each item and to “think aloud” their thoughts as 
they responded to these items. After each interview, field notes and 
audio recordings were reviewed to identify any potential problems 
with the measures so that any issues could be addressed. Secondly; an 
individualized QoL instrument (SEiQoL-DW) was administered to 
identify the aspects of life that Omanis value in relation to their QoL 
and to measure the current satisfaction with these aspects. SEiQoL-DW 
was administered in a form of a semi-structured interview, in which the 
researcher first introduced QoL as an individually defined construct, 
then asked the patients to nominate their own five most important 
aspects of QoL. Patients were asked to think about which aspects of life 
determined their own happiness, or QoL, and then nominated aspects 
were rated numerically. 

Phase-two comprised a pilot study to: a) test the acceptability 
and practicality of use of the SF36v2 and QoLID within Oman; b) test 
recruitment, participation and feasibility to ensure that any variations 
in the research design were effectively managed; and c) identify issues 
of concern for the main study; for instance, whether the allocated time 
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for field work was enough to recruit a large enough sample for the 
main study. Applying inclusion and exclusion criteria, 60 (10% of the 
sample size for the main study) patients were selected randomly using 
the “RANDOM” function in the Excel program [35-37]. The patient 
information sheet, as shown in appendix 5, that explained the purpose 
of the pilot study, the advantages and disadvantages of participation, 
the expected duration of participation and the researcher’s contact 
details was provided to eligible patients who were then approached 
by nephrology nurses during their attendance for regular HD to 
obtain consent forms, as shown in appendix 6 and to respond to study 
measures.

Patients were asked to complete the study measures before starting 
their HD session. However, if data were to be collected during the HD 
session, 60 minutes were allowed before data collection began. This gap 
in time was designed to prevent any possible errors that might occur, as 
patients might experience cognitive changes due to fluid and electrolyte 
shifts. Using the National Renal Registry, patients in Phase three were 
identified based on an opt-in strategy from 13 dialysis units across Oman. 
Those who agreed to participate were identified by nurses who were 
recruited and trained by the researcher to assist in obtaining consent 
forms, administering the questionnaire package, following up and 
collecting the completed study questionnaires. These were then stored 
in a secure box provided by the researcher. As with phases one and two, 
patients were given 48 hours to decide on their participation so that, 
when they attended their next HD session, they could indicate their 
decision to nephrology nurses and sign the consent form.

Data analysis

Phase one

Data obtained from the cognitive interviewing process were 
analyzed using a matrix-based method of data analysis proposed 
by Knafl et al. [38]. The matrix illustrated items in a tabular form in 
which items appeared in a row and patients appeared in a column. The 
issues identified with were entered the appropriate intersecting cells, 
promoting systematic analysis and decision-making regarding item 
revisions. The matrix-display approach was then used to construct item 
summaries, linked to all the participating patients, including a coding 
scheme to reflect problem types specific to each item tested. The findings 
were then aggregated across all patients, producing a summarized item-
by-item analysis of the results associated with the SF-36v2 and QoLI-D. 
Data obtained from SEiQoL-DW were presented in a tabular form 
for each patient including the nominated aspects of life, their levels 
and weights. The levels of each elicited aspect of life were measured 
by asking the respondents to draw five bars on the “Levels Record 
Form”. Levels were then scored by measuring the vertical height of 
each bar in millimeters, using a roller. This produced five scores, which 
were independent continuous measurements, ranging from 0 to 100, 
whereas the measuring of the weights of elicited aspects of life was 
achieved by asking patients to quantify the importance of each aspect, 
represented by five differently colored areas of a disc weighing system 
which was produced by the SEiQoL-DW developers specifically for this 
purpose. 

The disc consisted of five interlocking laminated circular 
discs of different colors on a percentage base which could be 
rotated independently. Each disc was labelled with one of the 
cues elicited by the respondent. The weight of each aspect was divided by 
100 since the weights, when calculating the SEiQoL-DW Index, range 
from 0.00-1.00. This was so that the overall SEiQoL-DW Index could 

be calculated by multiplying the level by weight of each aspect and then 
adding these products across the five aspects [SEiQoL Index=∑ (levels 
x weights)].

Phase two and three

Screening and cleaning data

Collected data were entered into the SPSS software and doubled-
checked to avoid any possible errors. Initial analysis outputs were 
checked for missing, invalid, and extreme values that might have fallen 
out of the range of normal possible values. The nominal and categorical 
data were inspected by running frequency tables, while continuous 
data were inspected by running descriptive statistics. The frequency 
and descriptive tests outputs were checked to correct any errors before 
starting data analysis. Missing data and extreme values of categorical 
variables were checked visually by observing frequencies in output 
tables. Missing data were examined and were managed by individual 
mean substitution: if they were found not to be significant or ≤ 10% 
and if > 10%, then the affected scale/subscale was excluded in related 
analyses [39]. 

Computing scales scores 

Following data cleaning and missing-data replacement, five 
measures – Short form 36v2 (SF36v2), Hospital Anxiety Depression 
Scale (HADS), Fatigue Severity Scale (FSS), Itch-5D and Spiritual 
Wellbeing Scale (SWB) – were computed and a syntax was created using 
the SPSSv22 program. For the Quality of Life Index-Dialysis (QoLI-D), 
the syntax developed by Ferrans et al was used to score the QoLI-D and 
its four subscales [40]. This was developed specifically to fit the SPSS 
program. It should be noted that the scores of the bodily-pain scale are 
reverse scored: the higher the value, the less the bodily pain.

Checking data normality and outliers

Data normality were checked by running a frequency distribution 
for each variable and if data-normality assumptions were violated, data 
were transformed by using square root, logarithm and inverse function, 
respectively. Outliers were checked by Q-Q Plot. Multivariate outliers 
were inspected by running standardized residual values, and if greater 
or less than 3.0, values were categorized as an outlier [39]. Where 
presented, outliers were handled by being rescored or deleted or by 
creating separate regression models. Data linearity was checked using 
scatter-plots to illustrate differences between each of the independent 
variables compared with the dependent variable.

Statistical analysis procedures

Descriptive analysis

The SPSS (Statistical Package for the Social Sciences) software 
(Version 22) was used to compute the frequency for nominal and 
categorical variables, and mean and standard division for continuous 
variables. The Pearson product correlation coefficient (r) was 
conducted to assess the relationship between two parametric variables 
and the Spearman's rank order correlation (rho) was used to assess the 
relationship between non-parametric variables.

Reliability

To test the reliability of measures within the Omani context, a 
Cronbach's alpha was computed to examine the internal consistency 
of the SF36v2 and HADS measures. Cronbach’s alphas, as indicators of 
internal consistency, were computed for each item and the whole scale. 
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Reseachers have suggested 0.60 and above as an acceptable reliability 
coefficient since smaller reliability coefficients are inadequate [41-43]. 
This value was used since the aim of reliability test is to measure a trait 
with enough accuracy to establish the existence of a relationship with 
other traits.

Factor analysis

Exploratory factor analysis (EFA) and confirmatory factor 
analysis (CFA) tests were performed to explore the factor structure 
underpinning the mood measure (HADS) and health outcome 
measure (SF-36v2). The “Mplus” statistical software version 7 was 
used for these analyses [44-46]. To perform this test, the ratio of 4-10 
cases per item was the rule of thumb employed [35,47]. Among the 
study measures, QoLI-D has the highest number of items. Thus, for 
QoLI-D, around 7 cases x 64 items=448 participants and this total was 
deemed enough to provide a reliable factor structure. EFA was done 
on the 14 items of HADS to explore the best fit among the Omani 
ESKD patients. Likewise, an EFA series was carried out to explore a 
range of possible factor structures (from 1-8) on the 35 items of SF36v2. 
The best structures to come out of EFA were verified by conducting 
CFA. The approach used to determine and retain the number of 
extracted factors was eigenvalue (>1) and visual investigation of scree 
plot (against which the eigenvalues were plotted). The weighted least 
squares (WLSMV) method, chosen for factor extraction, was selected 
on the basis that this approach is particularly useful in extracting at 
least one factor indicator of categorical variables [45,46]. The oblique 
and orthogonal factor rotation procedures were used to determine the 
best fit between variables and latent factors. The determination of a 
significant item-factor loading was set at a coefficient level of ≥.30 7) 
[39]. The best factor structure identified from HADS and SF36v2 was 
then verified by CFA. The parameters used to assess the fit of the CFA 
models were as follows: the chi-square (χ2); the comparative fit index 
(CFI); the Tucker-Lewis Index (TLI); and the root mean square error of 
approximation (RMSEA), plus the Chi-Square Test of Model Fit for the 
Baseline Model and the Weighted Root Mean Square Residual for the 
Bi-Factor Model (WRMR). The adequacy of the model fit is considered 
when: the chi-square is less than 2 or 3 [48]; the RMSEA is below 0.08 
[49]; the CFI is greater than 0.95 ; the TLI is over 0.90 [50,51].

Regression analysis

Using the BM SPSSv22, three main sequential multiple regression 
analyses were conducted to test the predictive value of the demographic, 
treatment, clinical, socio-environmental, symptoms, functional status 
and general health perception on HRQoL in patients with ESKD: 
SF36v2 physical component summary–PCS (Two-factor standard 
model); 2) SF36v2 mental component summary–MCS (Two-factor 
standard model); 3) QoLI-dialysis; and 4.a) SF36v2–PCS (Three 
factor model), SF36v2–MCS (Three-factor model), and SF36v2–Role-
functioning component summary–RCS (Three-factor model).

Six of the nominal variables in this analysis (gender, marital status, 
education status, job, monthly income, and region) required dummy 
coding prior to being entered into the model. These variables were coded 
as dichotomous variables according to the most frequent response 
obtained from respondents [52]. The order of entry of study variables 
into the sequential regression models was informed by the order of the 
study questions, the literature reviews underpinning this study and the 
result of the pilot study conducted in phase-two. A ratio of cases-to-
independent variables is suggested by Tabachnick and Fidell [39] to test 
the overall fit of the model (R2): N ≥ 50 + 8m (m is the number of IVs) 
and to test the contribution of each IVs variable to explain dependent 

factors: N=104 + m. There were 22 IVs in this study and the minimum 
required sample sizes were 226 to test the overall fit of the model and 
126 to test the individual independent variable. These sample-size 
suggestions were based on detecting a medium effect size β =0.20 with 
α=or <.05 with a power of 80% [39]. Therefore, a sample size of 451 was 
considered enough for developing four main regression models. Next, 
all independent variables were correlated with each other and checked 
for multi-co-linearity. In the case of two variables correlating at 0.85 
or higher, one variable was eliminated from the regression analysis. 
When all variables were examined together, the tolerance level and 
variance inflation factor of all IVs were calculated to determine multi-
co-linearity. A tolerance value <0.10 and a variance inflation factor 
>10 was used to identify multi-co-linearity for possible elimination of 
variables [53]. A Mahalanobis Distance was computed for each case to 
detect any extreme multivariate outliers and, once that was done, the 
Mahalanobis scores were screened in the same manner as the univariate 
outliers. Hence, frequency distributions were run for each variable and 
examined for outliers. In addition, multivariate outliers were detected 
through “standardized residual” values >3.0 or <-3.0. Outliers would 
either be rescored or deleted, or separate regression models were created 
[39]. All variables were checked for data distribution (multivariate 
normality, linearity and homo-scedasticity) by visually examining 
standardized residual scatterplots. Violations of any of the assumptions 
for multiple regression usually reveal a different scatterplot shape. 
In case any assumptions were violated, data were transformed in an 
attempt to stabilize the variance and to achieve linearity and normality. 
The statistical significance for a variable inclusion into a statistical model 
was set at α=0.15 [39]. This determined liberal probability level was 
to avoid excluding important variables from the model. Independent 
variables were entered simultaneously into a sequential multiple 
regression model to determine how well biological factors, symptoms, 
functional status, general health perception and socio-demographic 
and treatment factors predicted a patient’s overall HRQoL.

Variables were entered in sequence in six steps: 1) Patient 
age, Gender, Education, Job, Income; 2) Time since starting HD, 
Time to reach HD; 3) Social and Economic, Family; 4) Itch, 
Fatigue; 5) Anxiety, Depression; 6) Perceived general heath. 
The improvement in the regression model at each step was evaluated 
by the R square (R2) and Adjusted R2 values. The process of adding 
more variables would stop when all the potential variables had been 
included or when it was not possible to make a statistically significant 
improvement in R and R2 [54]. To evaluate which variables included 
in the model contributed to the prediction of the dependent variables, 
the unstandardized regression coefficients (B), the standard errors 
(SE B), the standardized regression coefficients (β), the t-statistic, the 
significance of the t-statistic, the R, the F statistic (F), R2 and the change 
in R2 (∆R2) were reported.

Finally, the accuracy of each regression model was evaluated 
by conducting a Bootstrapping test. Bootstrapping is considered a 
sound test which can be performed to obtain robust estimates of the 
intercept and beta weights [39]. It is a process by which regression 
weights are generated over a very large number of replications (up 
to 1,000 bootstraps) with samples drawn and replacement from the 
available data set. Each case may be selected more than once, or not 
at all, because of replacement [39]. Conclusions were drawn based 
on the bootstrapped coefficients’ parameter estimates of the overall 
final model: the unstandardized regression coefficients (B), bias, 
bootstrapped standard errors (SE B), significance of the regression 
coefficients, the normal approximated 95% confidence intervals (OLS 
95% CI) and the bootstrapped confidence interval (BCa 95% CI).
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Risk assessment

As part of the project planning process, a risk analysis took place to 
anticipate potential risks to the project, with the aim being to formalize 
actions to prevent or manage these risks. A table outlining each 
identified risk, and actions to prevent or manage the risk, is presented 
in appendix 7.

Discussion
This is the first study of its type to evaluate QoL and HRQoL in 

hemodialysis population where more than one measure of QoL were 
assessed and a holistic conceptual framework was utilized to guide 
the study, providing justification of the independent variables used to 
explain QoL.

For the purpose of conducting this study objectively and 
systematically, the Research Onion Diagram by Saunders et al. was 
adapted and followed as shown in Figure 1 [55,56]. This diagram 
illustrates the steps of the research process which was followed to 
produce valid and replicable data. It consists of philosophical paradigm; 
selected study method; selected study design; determined time horizon 
according to the study; and planned data collection procedure and 
analysis. The term paradigm refers to the roadmap that directs a 
research journey [57,58]. Different philosophical paradigms are 
available that represent different ideas about reality and how knowledge 
can be gained, such as positivism, realism and pragmatism [58]. These 
paradigms include specific methodological strategies which allow 
researchers to use the research approach and method, and to recognize 
any limitations that might disrupt the research [59,60]. 

For this study, the positivist paradigm was adopted based on the 
assumption that nature is basically ordered and has antecedent causes as 
is the case with perceived low HRQoL which can be caused by more than 
one factor. Quantitative research assumes that phenomena are stable 
and can be predicted, thus, they can be measured [61]. The outcomes of 
this study such as physical health, mental health, symptoms, and even 
spiritual life, can be measured, therefore, the quantitative approach 
was considered appropriate for this study to find the frequency and 
association between factors. In healthcare research, quantitative 

approach is an essential part and most the common method [62]. It is a 
good approach to minimize bias and also to maintain an objective view 
while studying a phenomenon to develop valid results [61]. However, 
social issues, economical consideration, gender inequality, and political 
and administrative guidelines would all impact on various aspects of 
the population health [63-66].

A conceptual framework could act as a heuristic device to 
provide a better understanding and clarity of QoL and HRQoL. 
It also can help in specifying research concepts and selecting the 
appropriate measurements for testing these concepts. The revised 
version of Wilson and Cleary’s model [23] for health-related quality 
of life was used to guide this study [40]. This conceptual framework 
incorporates important health-related factors, as well as individual and 
environmental characteristics which address the difference between 
the clinical reported outcomes and the patient reported outcomes. 
These health-related factors are biological functioning, symptoms, 
functional status, and general health perception. A summary of all the 
study variables are combined and shown in Figure 2.

Biological function includes the physiological processes that 
support life [40]. This describes the patient's biophysical status because 
of the ESKD condition in terms of the status of anemia and malnutrition. 
The symptoms experience is the patient's perception of the presence 
of physical and emotional problems that reflect the severity of their 
symptoms [23]. 

Although functional status is usually influenced by biological 
function and symptoms, it is important that it is measured as a separate 
variable because it may not be completely correlated with biological 
function or with symptoms. Two aspects of functioning were measured 
in this study: (1) physical functioning and (2) psychological functioning 
using the SF36v2 measure. Socioenvironmental characteristics were 
defined as the perceived family, socioeconomic and spiritual life, from 
a patient's perspective, and their influence on the patient’s health. For 
this study, the characteristics of the family and socioenvironmental 
variables were measured by the subscales of QoLI-dialysis.

As the religious and spiritual domain appeared to be important 
within our population context, it was essential that it be tested as 

Figure 1. Research onion diagram (adapted from Saunders et al. 2009)
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a separate variable in this study. It refers to the affirmation of an 
individual’s life in relation to God, self and community [67,68]. It falls 
very much in line with patients’ personal values and the spiritual beliefs 
that shape their lives. Thus, the spiritual wellbeing variable will refer 
to a patient’s sense of wellbeing in relation to God and to a patient’s 
perception of life’s purpose and satisfaction. General health perception is 
considered to be central to patients’ health, a representation of all health 
concepts together, and contains measurable aspects involving an overall 
assessment of any individual’s life [69,70]. The cognitive appraisal about 
health, and emotional reactions of patients about their life events are 
integrated into the overall assessment of HRQoL. Such a combination 
of personal well-being, life satisfaction and emotional reactions 
to life events can all be seen as a subjective well-being which might 
present an ‘umbrella’ term of different valuations that patients make 
regarding their lives, the events happening to them, their bodies and 
minds, and their circumstances in which they live [71]. General health 
perception is most measured with a single global question, indicating 
an overall health rating on a Likert-type scale from poor to excellent. 
The components of this conceptual model acknowledge that health 
exists on a continuum from simple to complex outcomes with four 
determinants, each having multiple variables [72]. These determinants, 
as well as overall quality of life, are ultimately affected by the 
characteristics of the individual and the environment [40,73]. Further 
details on the level of the revised version of Wilson and Cleary’s model 
for HRQoL need to be further studied especially in our region [23,40].

Conclusion
A three-phase, cross-sectional, correlational study was conducted 

to explore the meaning of QoL and to determine factors affecting QoL 
and HRQoL in patients with ESKD. A targeted sample of around 450 
patients undergoing HD at outpatient dialysis units located across 
the country was used. Eight measures, in total, were administered 
to patients undergoing regular HD sessions. Data analyses included 
descriptive statistics and exploratory and confirmatory factor analysis, 

as well as various sequential multiple-regression models, to determine 
the influence of study-predictor variables on physical-component 
summary, mental component summary, role-functioning component 
summary and QoL index dialysis, according to the revised Wilson and 
Cleary model of HRQoL.
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