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Abstract
Background Patients Generated index (PGI) is one of the individualized measures used to measure the
quality of life (QOL) in people with different chronic conditions including multiple sclerosis (MS).
However, the psychometric properties of the Arabic version of the PGI have not been fully established
in Jordanian living with MS. Therefore, the objective of this study is to identify what matters to
Jordanian living with MS and to contribute evidence toward the psychometric properties of the Arabic
version of the PGI. Method A total of 75 participants with MS completed three QOL measures; PGI, the
Patient Determined Disease Steps (PDDS), and EQ-5D. Generalized Estimating Equations (GEE) were
used to compare the total score of three QOL measures. Bland-Altman plot and Spearman’s
correlation coefficient were used to study the relationships and differences between the PGI and the
other study measures (PDDS and EQ-5D). Results Only 66 (88%) of the participants were able to
complete the PGI. Overall, 36 areas of QOL concern were nominated by the participants using the PGI
with the top 3 areas were an emotional function (47%), involuntary movement reaction functions
(45.5%) and walking (44%). The average global score of the PGI was lower (34±22) than the global
score of the EQ-5D (69±23) and the PDDS (68±24).PGI had a moderate correlation with EQ-5D and
PPDS. Conclusion The Arabic version of the PGI is a feasible and acceptable measure among Jordanian
with MS and it captures a wide spectrum of important areas that contribute to QOL than EQ-5D and
PDDS. PGI could improve the decision making and guide health-care professionals to provide
appropriate intervention programs to reduce the burdens from MS disease and improve QOL.

Introduction
MS is a neurodegenerative disease affecting approximately 2.5 million people globally. It is the most
common non-traumatic neurological disorder of younger adults with a prevalence of 31-110 per
100,000 adults [1]. The prevalence of MS in Jordan is estimated to be around 39 per 100,000 people
[2] indicating similarity to the prevalence reported worldwide. Although symptoms vary considerably
among people with MS, the disease has often a major impact on sensory, motor and cognitive
systems leading to loss of independence in all functional activities over time which negatively impacts
the quality of life (QOL) [3, 4]
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Investigating QOL in chronic and progressive diseases is very important for clinical research, clinical
practice and may help guide policies, interventions, and services to improve their health [5]. Despite
its difficulty to measure [6], QOL is a latent construct and could be only measured from the person’s
own perspective and not from the perspective of the family, spouse or health-care professional.
Many definitions of QOL have been proposed as there is a wide variety of individual experiences
contributing to QOL [7-9]. The World Health Organization defined the quality of life as “the individuals’
perceptions of their position in life, in the context of the cultural and value systems in which they live
and in relation to their goals, expectations, standards and concerns” [10]. This definition provides an
insight that when the patient’s expectations and goals don not match the reality, QOL is affected. In
the presence of chronic diseases such as MS, patient’s expectations and goals could be altered due to
the disease itself or its treatment and due to the adaptation mechanism overtime which subsequently
affects QOL. People with MS are all different and have different sequelae with varying impact on their
Lives; standardized measures may not necessarily identify areas that need to be addressed by the
health care team. One of the ways to overcome this issue is using individualized measures to assess
QOL.
Patient generated index (PGI) is one of the individualized measures that have been used to assess
QOL [11]. PGI is completed in 3 stages. In the first stage, patients are asked to nominate the top five
areas of their lives affected by their condition. In the second stage, patients are asked to rate the
severity of each nominated area on a scale of 0-10, where 0 is the worst imaginable and 10 exactly as
they would like it to be. In the third stage, patients are asked to distribute an imaginary 12 spending
tokens to improve the nominated areas according to their own priority. To calculate the total score of
the PGI, the rating severity of each area in stage 2 is multiplied by the proportion of tokens given to
that area in stage 3, then each score is summed to produce an index score from 01-100 with a higher
score indicating higher QOL. PGI is validated in different populations including MS, cancer,
rheumatoid, ankylosing spondylitis, traumatic brain injury and people with low back pain [7, 12-20].
PGI was also translated into different languages [21] including the Arabic language and forwardbackward translation was done among Saudi women with MS [22]. It should be noted, however, that
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the psychometric properties of the Arabic version have not been investigated yet.
To best of our knowledge, no study has validated the Arabic version of the PGI among Jordanian living
with MS. Therefore, the objective of this study was to identify what matters to Jordanian living with MS
and to test the psychometric properties of the Arabic version of the PGI.

Method
Participants and study design
This data was collected as part of a cross-sectional observational study investigated participation and
its associated factors in people with MS. Sequential MS patients attending routine neurology clinics
between October 2018 and June 2019 at King Abdulla University Hospital (KAUH) in Irbid – Jordan
were screened for eligibility by a neurology consultant. Eligible participants were invited to participate
in this study. Additionally, eligible participants who already participated in other Jordan University of
Science and Technology funded research and provided consent to be contacted for future studies
were invited to participate. Inclusion criteria were:1) diagnosed with MS by a neurologist according to
the revised McDonald criteria [23]; 2) patients determined disease steps (PDDS) score less than 7.0
[24]; 2) no exacerbation of symptoms 30 days prior to completing testing; 3) age ≥ 18 years; 4)
capacity to give informed consent. Exclusion criteria were: 1) the presence of additional neurological
disorders such as stroke; 2) a patient who had diagnosed with aphasia; and 3) the presence of severe
visual impairments. All participants gave written informed consent approved by the Institutional
Research Committees of the Jordan University of Science and Technology (AS-58/2019).
Outcome measures
In this study, three outcome measures were used. These measures were the patient-generated index
(PGI), the Patient Determined Disease Steps (PDDS), and EQ-5D. The PGI was the primary outcome
measure of this study.
PDDS
The Patient Determined Disease Steps (PDDS) was developed as a self-report version of the physician
reported disease steps by Hoel et al [25]. The PDDS is a valid assessment tool of disease severity as it
previously showed strong associations with the EDSS [26]. Originally, the PDDS was developed in the
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English language and was provided for use by the North American Research Consortium on Multiple
Sclerosis (NARCOMS) registry. The rating system ranges between 0 (normal) and 8 (Bedridden).

EQ5D
The EQ-5D was developed by the European Quality of Life (EuroQoL) group. It is a generic commonly
used outcome to evaluate health-related quality of life. The scale has been validated in numerous
neurological populations including the MS [27, 28]. EQ-5D assesses 5 domains including mobility, selfcare, usual activities, pain/discomfort, and anxiety/depression. Each dimension has 3 levels: no
problems, some problems or severe problems; this provides a health profile of the respondents.
Statistical Analysis
Descriptive statistics were used to describe the characteristics of the study sample. Means and the
standard deviation were reported for continuous variables while frequency and percentage for the
categorical variables. The total score of the study outcomes (PGI, EQ-5D, and PDDS) was calculated
and transformed to a scale from 0-100 with a higher score indicating better QOL.
To identify what matters to people with MS, the first stage of the PGI was used. In this stage,
participants nominated the top five areas that affected their lives due to MS. These areas were then
mapped into an international framework called the international classification of functioning,
disability, and health (ICF) [29, 30]. The ICF is a classification system used to describe health and
health status from personal, biological and social perspectives at the level of body functions and
structure, activities, and participation [29, 30].
Several steps were carried out to test the psychometric properties (content and construct
(convergent)) of the PGI. The content validity was tested by mapping the nominated areas onto the
ICF and then the top areas were also identified. These top areas were then compared to the study
measures to identify how many areas could be found in EQ-5D and PDDS.
The construct validity was tested by measuring the strength of the association between the PGI and
the study measures (PDDS and EQ-5D) using Spearman’s correlation (rs) coefficient. A weak
correlation was considered when Spearman’s correlation value is less than 0.3, moderate 0.31 to 0.7
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and greater than 0.7 was considered strong [31, 32].
The generalized estimating equations (GEE) were also used to compare the total score of the PGI and
the study measures (PDDS and EQ-5D). The mean difference between the study outcomes and the
95% confidence interval (CI) accounting for correlations among the study measures were also
calculated using the regression coefficients from the GEE. The Effect size (ES) was calculated as the
mean difference estimates divided by the standard error.
Bland-Altman plot was used to study the relationships and differences between the PGI and the other
study measures (PDDS and EQ-5D). The latent construct of the QOL is shown in the x-axis of the
Bland-Altman plot as the average between the two measures while the contribution to the latent
construct is shown in the y-axis as the difference between the two measures. When both measures
are equal no difference will present along with the latent construct.

Results
A total of 75 participants with MS were interviewed on the study measures, and only 66 of them were
able to complete the PGI. The demographic and clinical characteristics of participants are shown in
Table 1. The mean age of the study sample was 35.6±10.2; two-third of the sample (68%) consisted
of women with MS. Approximately 90% of the sample had Relapsing-Remitting MS with an average
time since diagnosis of 7.6±5.8 years.
Table 2 presents the top 11 areas nominated by the participants using the PGI and compared to the
study measures (PDDS and EQ-5D). Overall, 36 areas of QOL concern were nominated by the
participants using the PGI. The top 11 areas were emotional function (47%), involuntary movement
reaction functions (45.5%), walking (44 %), seeing function (vision) (30%), socializing (29%), sleep
functions (23%), doing housework (21%), Work (17%), muscle power functions (14%), fatigue (12%)
and moving around (12%). Only five areas out of the top 11 areas were presented in the EQ-5D
(Emotional function, walking, doing housework, work and moving around) and two areas (walking, and
moving around) were found in the PDDS.
Figure 1 shows the results of comparing the total score of the PGI and the study measures (PDDS and
EQ-5D) using the generalized estimating equations. The average global score of the PGI was lower
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(34±22) than the global score of the EQ-5D (69±23) and the PDDS (68±24). There was a moderate
correlation between the PGI and the study measures (0.48 with EQ-5D and 0.49 with PDDS). The
correlation between the EQ-5D and PDDS (rs=0.57) was slightly higher than the correlation between
the PGI and both study measures. The mean difference between the PGI and EQ-5D was -35.3 with an
effect size of -8.6 and 95% CI ranged from -43.4 to -27.2. The mean difference between the PGI and
PDDS was -34.4 with an effect size of -8.6 and 95% CI ranged from -43.4 to -27.2. The mean
difference between the EQ-5D and PDDS was 5.3 with an effect size of 0.24 and 95% CI ranged from
-43.4 to -27.2, (figure1).
Figure 2a shows the results of the Bland-Altman to evaluate the relationship between PGI and EQ-5D.
The latent construct of the QOL is shown in the x-axis as the average between the PGI and EQ-5D. The
contribution to the latent construct is shown in the y-axis as the difference between the PGI and EQ5D. The 95% CI is shown by the upper and lower red lines. The blue dot line represents no difference
between both measures (PGI and EQ-5D). The mean difference between the PGI and EQ-5D are shown
in the middle red line. The black dots show the score of each participant on both measures (PGI and
EQ-5D). There was no specific pattern for the mean difference between PGI and EQ-5D when QOL was
poor (at the left end of the x-axis) or good (at the right end of the x-axis). However, all participants
scored lower in the PGI than the EQ-5D except for two participants (figure 2a). Similar results were
found when PGI was compared to PDDS using a Bland-Altman plot (figure 2b).

Discussion
To our knowledge, this is the first study to identify what matters to Jordanian living with MS and to
assess the psychometric properties of the Arabic version of the PGI. In this study, individuals with MS
in Jordan were interviewed using an individualized measure (PGI) to identify areas that affected their
QOL due to MS disease. Approximately, 88% of our study sample were able to complete the PGI, thus
PGI is a feasible and acceptable tool among Jordanian living with MS. These results are consistent with
previous studies [13, 14, 20, 33, 34].
In the current study, a total of 36 areas of QOL concerns were identified using the PGI with the top 11
are emotional function, involuntary movement reaction functions, walking, seeing function (vision),
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socializing, sleep functions, doing housework, work, muscle power functions, fatigue and moving
around. When mapping those top areas to the study measures (EQ-5D, and PDDS), we found that only
five areas (Emotional function, walking, doing housework, work and moving around) out of the top 11
were found in the EQ-5D and only two areas (walking and moving around) were included in the PDDS.
Our results are supported by previous studies that found PGI captures more important areas to people
with chronic conditions including MS than standard measures [13, 20, 34].
Several well-known and common symptoms among people with MS were not captured by the current
study measures (EQ-5D and PDDS). For example, sleep function, which affects 50%- 70% of
individuals with MS [35-37] was not included in the EQ-5 D or the PDDS. Fatigue, which is one of the
most common symptoms of multiple sclerosis (MS) [38-40], reported to affect between 50% and 80%
of MS patients at some point in the disease course, has been identified in the PGI but not the other
tools (EQ-5D and PDDS). Other areas such as involuntary movement reaction functions, vision,
socializing, functions, and muscle power functions were not included in the EQ-5D and PDDS.
These results suggest that PGI captures what matters to people with MS and provides an accurate
description of their current health status and QOL. On the other hand, standard measures could not
capture all the important areas to people with MS and that might affect the extent to which patients
can accurately describe their individual experiences with MS disease. The suggested explanation
could be that standard measures (EQ-5D and PDDS) having fixed questions that may not be of
importance to people with MS. Therefore, limited item content could restrict addressing and
evaluating what matters to people with MS which subsequently impact negatively their QOL. As a
result, it is clear that the standard measures were either having not relevant items or missing one’s
that might affect the QOL in people with MS. Giving patients the opportunity to choose what matters
to them would minimize threats to the content validity [41-44] and this was supported by using PGI,
not standard measures.
This study also found that the average global score of the PGI was lower than the global score of the
EQ-5D and the PDDS. This finding is consistent with the previous studies using a similar methodology
in people with MS [34] and cancer [13]. This result could be explained by the nature of the PGI, where
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PGI allows people with MS to nominate areas that affected by their disease, rate, and weights them
according to their importance which subsequently could affect the global score of the PGI. Therefore,
the global score of the PGI may reflect the reality about the current health status of people with MS
while the global score from the standard measures overestimate the current health status of people
with MS. Furthermore, lower PGI score as compared to the standard measures would highlight the
areas that need to be considered in the health-care professional treatment programs and gives a
room for improvement when treatment is applied. All of the aforementioned reasons make PGI an
interesting measure to be used in both the clinical setting and the research field to evaluate QOL and
guide health-care decisions in people with MS.
This study also found a moderate correlation between the PGI and the study measures (EQ-5D and
PPDS), indicating good construct validity. This result supports the idea that PGI measures different
aspects of QOL than standard measures as the patients' voices are heard by allowing them to
nominate, rate, and weights important areas to them.
This study has some limitations that need to be considered in future research. First, the sample size is
relatively small. Second, only one generic measure and one disease-specific measure was
administered and compared to the PGI. However, the reason was to decrease the burden on people
with MS as many of the common standard measures used in the MS population take a long time to
complete.

Conclusions
The Arabic version of the PGI is a feasible and acceptable measure among people with MS. PGI
captures a wide spectrum of important areas that contribute to QOL among people with MS than
standard measures. PGI is a useful tool to be used in both the clinical setting and the research field.
PGI could improve the decision making and guide health-care professionals to provide appropriate
intervention programs to reduce the burdens from MS disease and improve QOL.
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Tables

Table 1 Participants characteristics (N=66, Means±SD or Frequency (%))
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Age

35.6±10.2

Gender
Male

21 (31.8)

Female

45 (68.2)

Type of MS
Relapsing-Remitting MS

59 (89.4)

Secondary-Progressive MS

6 (9.1)

Primary-Progressive MS

1 (1.5)

Time since diagnosis

7.6±5.8

Education
Primary

4 (6.1)

Secondary

28 (42.4)

College

7 (10.6)

Bachelor

23 (34.9)

Master

4 (6.1)

Table 2 Top 11 nominated areas by people with multiple sclerosis using the patient-generated index
(PGI) mapped to the ICF and compared with study outcomes items
Top areas identified

Number of patients reporting
the problem and its percentage
(N (%)
31 (47%)

EQ-5D

Involuntary movement reaction functions

30 (45.5)

N

Walking

29 (43.9)

Y

Seeing function (vision)

20 (30.3)

N

Socializing

19 (28.8)

N

Sleep functions

15 (22.7)

N

Doing housework

14 (21.2)

Y

Work

11 (16.7)

Y

Muscle power functions

9 (13.6)

N

Fatigue

8 (12.1)

N

Moving around

8 (12.1)

Y

Emotional functions

Total number of areas identified (N=36)

Y

Self-care, School education, Sports, Car
out a daily routine, Recreation and leis
Dressing, Toileting
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Figures

Figure 1
Comparison between the total score of the PGI and the study measures (PDDS and EQ-5D)
using the generalized estimating equations (GEE)
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Figure 2
The relationship between the PGI and study measures (EQ-5D and PDDS) using the BlandAltman plot.
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