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Abstract 

Objectives  Subjective wellbeing has been defined as an individual’s personal appraisal of their quality of life. Subjec-
tive wellbeing is associated with positive health behaviours and improved coping abilities. This study aimed to inves-
tigate the subjective wellbeing of people living with multiple sclerosis (MS), using the novel Personal Wellbeing Index, 
and make comparisons with the general population.

Methods  Cross-sectional data was obtained from the Australian Multiple Sclerosis Longitudinal Study and the How 
Is Your Life Australian general population study in August-October 2020. Subjective wellbeing was measured as life 
satisfaction using the Personal Wellbeing Index. This instrument measures life satisfaction globally and in seven life 
domains, allowing the importance of domain-specific life satisfaction to be explored. Descriptive and multivariable 
regression analyses were conducted.

Results  One thousand six hundred eighty-three MS and 1,021 general population participants entered the study 
(mean age 52.4 and 58.6; female 79.9% and 52.4%, respectively). For people living with MS the most important life 
domains were standard of living and achieving in life. The domain of personal health was more influential for people 
living with MS (p < 0.01) than the general population. The life domains most susceptible to MS-related disability were 
personal health, achieving in life, and community connectedness (p < 0.01 for these domains).

Conclusion  Personal health and achieving in life are key domains through which the subjective wellbeing of people 
living with MS is modified. This study recommends the development of interventions to support healthy perceptions 
of illness and continued employment as paramount in improving the subjective wellbeing of people living with MS.

Introduction
Characteristics of multiple sclerosis
Multiple sclerosis (MS) is a neuroinflammatory/neuro-
degenerative demyelinating disease of the central nerv-
ous system [1, 2]. The symptoms of MS are diverse in 
substance and protean in severity (ranging from mild 
to extreme). MS symptoms frequently include fatigue, 
pain, sensory impairment, incontinence, and motor and 
cognitive dysfunction [3]. The global prevalence of MS 
was 2.8 million cases in 2020: a 21.7% increase from 
2013 [4]. In Australia, MS prevalence was estimated at 
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33,335 cases in 2021 (up from 25,607 in 2017), and is 
increasing at an accelerating rate [5].

Our group established that the societal health eco-
nomic burden of MS in Australia was A$2.45 billion in 
2021 [5]. This equates to a mean cost per person with 
MS per year of A$73,457. In addition, the annual, per-
case cost of MS increases from A$59,957 for people 
with mild disability to A$123,333 for people with severe 
disability [5].

Subjective wellbeing and the Personal Wellbeing Index
Subjective wellbeing has been defined as an individual’s 
personal appraisal of the quality of their life [6]. While 
the health-related quality of life of people living with 
MS has been extensively analysed [3, 7–9], relatively few 
studies have analysed their broader, subjective wellbeing. 
Subjective wellbeing is not effectively measured by most 
conventional health-related quality of life instruments. 
For example, the EQ-5D-5L multi-attribute utility instru-
ment, used in approximately 63% of health economic 
evaluations, contains no items relating to subjective well-
being [10]. Importantly, detailed measurement of subjec-
tive wellbeing, often measured through life satisfaction, 
can help researchers understand the effects of disabil-
ity and interventions beyond their impacts on levels of 
physical and psychosocial functioning [11]. Subjective 
wellbeing, which is often held to be synonymous with 
happiness [12] or morale, has been linked to health and 
risk of mortality through a variety of mediators including 
health behaviours (such as diet, exercise, and sleep) and 
the ability to cope with stress [13].

A literature review regarding the subjective wellbeing 
of people living with MS yielded several notable obser-
vations. Firstly, relevant studies frequently used small 
samples (n < 100) [14–16]. Secondly, pertinent studies 
have often chosen to analyse specific psychological con-
tributors (such as gratitude, acceptance of illness, depres-
sion, stress, or coping strategies) to global life satisfaction 
[14–19]. Thirdly, only one study included a general pop-
ulation control group, concluding that global life satis-
faction was worse in people living with MS [20]. Lastly, 
the five-item Satisfaction With Life Scale was used in all 
identified studies of subjective wellbeing for people living 
with MS. Importantly, this instrument provides only an 
aggregate measure of subjective wellbeing as life satisfac-
tion. In contrast, the Personal Wellbeing Index – Adult 
(PWI-A, hereafter referred to as the PWI) includes both 
an aggregate measure and seven life domain measures, 
while also assessing subjective wellbeing through life 
satisfaction. The multi-dimensional format of the PWI 
allows researchers to better understand life satisfaction 
and, therefore, how to improve subjective wellbeing.

Aims of the study
Following our review of the literature, we aimed to inves-
tigate the effect of MS-related disability on satisfaction 
in the PWI’s life domains. We also aimed to determine 
how satisfaction in the life domains influences global life 
satisfaction, and which life domains are most important, 
for people living with MS. To understand heterogeneity 
in life domain importance between people living with MS 
and the general population, we conducted a comparison. 
Attainment of these aims was intended to inform inter-
ventions that seek to improve the subjective wellbeing of 
people living with MS.

Methods
Source of study participants
Participants living with MS were sourced from the rep-
resentative, survey-based Australian Multiple Sclerosis 
Longitudinal Study (AMSLS; approximately 3,000 active 
participants, initiated in 2001) [21]. Ninety-six percent of 
these participants were diagnosed with MS according 
to the McDonald criteria, with details of the diagnoses 
of the remaining 4% unconfirmed. Recruitment to the 
AMSLS is ongoing, with all study participants required 
to provide informed consent. Ethics Approval for the 
AMSLS was received from the Tasmanian Health and 
Medical Human Research Ethics Committee (ethics 
approval number H0014183).

Participants from the Australian general population 
were sourced from the How Is Your Life (HIYL) study. 
This study used an anonymous online survey that was 
developed on Qualtrics (www.​qualt​rics.​com). HIYL study 
participants (aged 18 and over) were recruited through 
the general company Cint (www.​cint.​com) from among 
members of its panels. Recruitment used a quota sam-
pling method that was informed by the age and sex dis-
tributions in the states and territories of Australia. The 
study had a target sample size of 1,000 persons. Partici-
pants who completed the HIYL survey were provided 
limited remuneration. Ethics approval for the HIYL was 
granted by the Monash University Human Research Eth-
ics Committee (project ID 8442).

Sources of data
AMSLS data was sourced from both the 2020 Quality 
of Life survey (conducted August-October 2020), which 
included the PWI and the Assessment of Quality of Life 
– Eight Dimensions (AQoL-8D) multi-attribute utility 
instrument, and the 2018, 2019, and 2020 Disease Course 
surveys. The majority of data for AMSLS participants 
was obtained from the 2020 Quality of Life survey, with 
additional data regarding education and MS phenotype 
being collected from the Disease Course surveys. Unique 

http://www.qualtrics.com
http://www.cint.com
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AMSLS research identifiers were used to link AMSLS 
data sources. General population data was sourced from 
the HIYL survey (conducted September–October 2020).

Measures
Participant subgroups
Participants were divided into three subgroups for statistical 
analysis based on their disease status: 1. people living with 
MS; 2. the general population without chronic diseases; and 
3. the general population with other chronic diseases.

Subjective wellbeing and the Personal Wellbeing Index
The PWI is comprised of one global life satisfaction item 
and seven life domain items pertaining to standard of liv-
ing, personal health, achieving in life, personal relation-
ships, personal safety, community connectedness, and 
future security [22]. The PWI also contains an optional 
item for religion/spirituality, which is not recommended 
for use with Australian cohorts [23]. Each PWI item 
contains eleven levels, being measured on a 0–10 scale. 
Rasch analysis, which used a sample comprised of Aus-
tralian and Canadian adults, found that the PWI has 
excellent psychometric properties [23].

Clinical and sociodemographic measures
Sociodemographic measures included: age (stratified 
into the categories < 45, 45–54, 55–64, 65–74, > 74); sex; 
adverse impacts associated with COVID-19 pandemic 
(yes, no); education (secondary or less, occupation certif-
icate or diploma, bachelor’s degree, postgraduate degree); 
and the Australian Bureau of Statistics’ index of relative 
socioeconomic advantage and disadvantage (IRSAD) 
stratified by national quartile (higher scores indicate 
greater socioeconomic advantage).

Clinical measures included: MS-related disability 
(mapped from the Patient Determined Disease Steps to 
the Kurtzke Expanded Disability Severity Scale [EDSS] 
and categorised as no [EDSS = 0.0], mild, [EDSS = 1.0–
3.5], moderate [EDSS = 4.0–6.0], or severe disability 
[EDSS ≥ 6.5]) [24]; MS-phenotype (relapsing–remitting, 
secondary progressive, progressive onset); and type of 
chronic disease (for participants with other chronic dis-
eases). Chronic diseases among the general population 
were grouped into the following classifications which 
broadly reflect ICD-10 Codes: psychological; musculo-
skeletal; respiratory; oncological, endocrinological; car-
diovascular; gastrointestinal; neurological; sensory; and 
other (World Health Organisation, 2015).  Importantly, 
disease duration in the MS subgroup was not controlled 
for due to its high collinearity with age, which is conse-
quently an effective proxy for time since diagnosis. The 
effects of disease duration in this subgroup were also cap-
ture by MS disability severity. 

Statistical analyses
Descriptive analyses
To investigate the relationship between MS-related dis-
ability and life satisfaction, global and life domain satis-
faction scores were stratified by the MS-related disability 
levels of no, mild, moderate and severe. To determine the 
comparability of the with chronic disease and MS sub-
groups, we compared the distributions of their health 
state utilities. Health state utilities represent overall 
health-related quality of life on a zero (death) to one (full 
health) interval scale. These utilities were obtained using 
the AQoL-8D, a validated, preference-based measure of 
health-related quality of life [25]. Specifically, the AQoL-
8D generates health state utilities by synthesising survey 
responses using an Australian-specific algorithm. Means 
and standard deviations were reported for continuous 
measures and counts and proportions were reported for 
categorical measures.

Regression analyses
We adopted two forms of regression analysis to inves-
tigate our aims. In our  regressions,  PWI data was mul-
tiplied by ten to aid with ease of reporting. First, linear 
multivariable regression models (estimated via Ordinary 
Least Squares) were used to determine how MS-related 
disability affects satisfaction in the PWI life domains. 
Second, nonlinear multivariable regression models (esti-
mated using Kernel-Based Regularised Least Squares) 
were used to investigate associations between life 
domain-specific and global life satisfaction for people 
living with MS versus the general population subgroups, 
thereby determining the relative importance of the life 
domains. Interaction terms – specified as MS subgroup 
membership multiplied by the PWI life domains – were 
used for this purpose. Kernel-Based Regularised Least 
Squares [26] was utilised as it has been found to gener-
ate superior results when modelling the complex rela-
tionships between PWI life domains and global life 
satisfaction [27]. Additionally, life satisfaction variables 
were standardised in these latter regression models. This 
aided  in  accurately  estimating  the variation in global 
life satisfaction  associated with  changes in life domain 
satisfaction.  All models were adjusted for clinical and 
sociodemographic covariates, including age, sex, socio-
economic status, disability severity, MS phenotype, and 
type of chronic disease (general population only).

Results
Flow of participants into the study
Figure 1 outlines the flow of participants into the study. 
Regarding the MS group, 2,513 AMSLS participants 
were invited to participate in the 2020 Quality of Life 
Survey and 1,683 participants (67.0%) responded to this 
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survey. Regarding the general population sample, 1,172 
people accessed the How Is Your Life study survey link, 
with 1,024 consenting to participate and providing valid 
responses (87.4%). Of these respondents, three were 
excluded as they self-reported having MS.

Participant characteristics
Table 1 displays the sociodemographic and clinical char-
acteristics of the study’s groups. The greatest dissimilar-
ity between the MS and general population groups is 
their female proportions, with 79.9% of the MS group 
being female compared to 52.4% of the general popula-
tion sample. Importantly, this difference is consistent with 
the presentation of MS, as it disproportionately affects 
women at approximately a 3:1 ratio [28]. Other differences 
included a higher proportion of the MS group reporting 
adverse impacts associated with the COVID-19 pandemic 
(42.5% compared to 29.4%), and persons in the MS group 

being more likely to have a higher socioeconomic status 
(34.2% versus 25.0% for the fifth socioeconomic status 
quintile) or a postgraduate degree (17.6% versus 10.6%).

The MS group and other chronic disease groups were 
considered comparable based on their similar distribu-
tions of AQoL-8D health-related quality of life scores 
(see kernel density estimates in Fig. 2). The chronic dis-
ease group was principally represented by persons with 
psychiatric (24.5%) or musculoskeletal disorders (24.2%). 
Respiratory (11.8%), endocrinological (11.2%), and car-
diovascular (6.8%) conditions were also substantially 
represented.

Stratifications of Personal Wellbeing Index life domains 
and global life satisfaction scores by MS‑related disability 
severity
Figure 3 displays the proportions of MS participants with 
low, medium, and high global life satisfaction stratified by 

Fig. 1  Flow of participants into the study. Notes: A How Is Your Life study participants self-reporting MS were not transferred to the AMSLS dataset 
as their diagnoses could not be confirmed
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their MS-related disability severities of no, mild, moder-
ate and severe. The figure shows a clear, dose–response 
relationship between MS-related disability and reduced 
life satisfaction. For example, 89.1% of MS participants 
with no disability reported high life satisfaction, com-
pared to 71.4%, 54.3%, and 47.3% across the increasing 
levels of disability severity. This relationship is affirmed 
by Fig.  4, which provides mean life domain scores also 
stratified by MS-related disability. The relationship is 
most strongly demonstrated in the life domains of Per-
sonal Health, Achieving in Life, and Community Con-
nectedness (p < 0.01 for all domains).

Associations between MS‑related disability and Personal 
Wellbeing Index life domain scores in multivariable 
regression models
Figure  5 details the associations between MS-related 
disability severity and the life domains of the PWI. 
These associations were obtained from linear multi-
variable regression models. While satisfaction in all 
life domains was significantly and negatively associated 
with MS-related disability, MS-related disability was 
found to have the greatest impact on personal health 
(test for trend -10.11, p < 0.01), achieving in life (trend 
-8.44, p < 0.01), and community connectedness (test for 
trend -8.46, p < 0.01), mirroring the results obtained 
through stratification. Noting that each life domain was 
measured on a 0 to 100 scale, severe disability was asso-
ciated with 27.04-, 24.45-, and 23.78-point decreases 
in the above life domains, respectively (p < 0.01 for all 
associations).

Differences in the relative importance of Personal 
Wellbeing Index life domains for people with MS
Table  2 shows the associations between life domain 
satisfaction and global life satisfaction for people liv-
ing with MS and the general population subgroups 
with and without other chronic diseases. Estimates pre-
sented in Table 2 represent the average of the marginal 
effects of the life domains on global life satisfaction and 
were therefore interpreted as demonstrating strength of 
association. Satisfaction in the life domains of standard 
of living (0.210, p < 0.01) and achieving in life (0.219, 
p < 0.01) was most strongly associated with global life 
satisfaction, for people living with MS. Also important 
were personal health (0.157, p < 0.01) and personal rela-
tionships (0.165, p < 0.01). Satisfaction in the other life 
domains (personal safety, community connectedness, 
and future security) was shown to be of relatively low 
importance in determining global life satisfaction for 
people living with MS.

Table 1  Participant characteristics

Variables Multiple 
Sclerosisa 
Group
(n = 1683)

How Is Your Lifeb 
Group
(n = 1172)

Age: Mean (SD) 58.6 (11.3) 52.4 (17.0)

Sex: No. (%)

  Male 339 (20.1) 486 (47.6)

  Female 1344 (79.9) 535 (52.4)

Education level: No. (%)

  Secondary school or less 429 (25.5) 290 (28.4)

  Occupation certificate or diploma 587 (34.9) 362 (35.4)

  Bachelor’s degree 360 (21.4) 259 (25.4)

  Postgraduate degree 296 (17.6) 108 (10.6)

  Unknown 11 (0.6) 2 (0.2)

Socioeconomic status by area: No. (%)

  Well below average (first quantile) 194 (11.5) 182 (17.8)

  Below average (second quantile) 265 (15.8) 179 (17.5)

  Average (third quantile) 306 (18.2) 184 (18.0)

  Above average (fourth quantile) 342 (20.3) 219 (21.5)

  Well above average (fifth quantile) 575 (34.2) 256 (25.0)

  Unknown 1 (0.1) 1 (0.1)

COVID-19-related adversity

  Reported adversity 716 (42.5) 300 (29.4)

  Did not report adversity 950 (56.5) 721 (70.6)

  Unknown 17 (1.0) 0 (0.0)

Multiple Sclerosis Group Only

  Disability Severity: No. (%)

    No disability 402 (23.9)

    Mild disability 343 (20.4)

    Moderate disability 608 (36.1)

    Severe disability 317 (18.8)

    Unknown 13 (0.8)

Phenotype: No. (%)

  Relapsing–Remitting 1066 (63.3)

  Secondary Progressive 240 (14.3)

  Progressive Onset 236 (14.0)

  Unknown 141 (8.4)

How Is Your Life Group Only

Reporting of Chronic Disease: No. (%)

  Reported chronic disease 602 (59.0)

  Did not report chronic disease 364 (35.6)

  Unknown 55 (5.4)

Types of Chronic Disease: No. (%)

  Psychiatric 250 (24.5)

  Musculoskeletal 247 (24.2)

  Respiratory 120 (11.8)

  Oncological 28 (2.7)

  Endocrinological 114 (11.2)

  Cardiovascular 69 (6.8)

  Gastrological 13 (1.2)

  Neurological 40 (3.9)

  Sensory 11 (1.1)

  Other 14 (1.4)

a Multiple sclerosis group sourced from the Australian MS Longitudinal study 
(AMSLS)
b How Is your Life Group represents the general population
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The life domains of standard of living, personal health, 
achieving in life, and personal relationships (p < 0.01) 
were found to be more important for people living with 
MS than the general population, based on the coefficients 
of the interaction terms. Of these life domains, the great-
est proportional difference in contribution to global life 
satisfaction was associated with personal health. How-
ever, the magnitude of these differences was generally 
small compared to the total associations between the 
life domains and global life satisfaction. Additionally, 
removing the life-domain satisfaction  variables from 
the nonlinear model  relating to  people living with MS 
only precipitated very strong associations between MS-
related disability severity and general life satisfaction 
(mild; -8.18, p < 0.01: moderate; -15.10, p < 0.01: severe; 
-21.03, p < 0.01). In the presence of life-domain satisfac-
tion, MS-related disability severity became insignificant 
(data not shown).

Discussion
Our study expanded on previous research by study-
ing life domain-specific satisfaction for people living 
with MS using the PWI. This contrasts with previ-
ous studies of subjective wellbeing for people living 
with MS that have focused mainly on global life sat-
isfaction measured using the Satisfaction With Life 
Scale [14–18, 20]. We identified that satisfaction in 
the life domains of achieving in life, personal health, 
and community connectedness was most susceptible 
to MS-related disability severity. We also  found that 
satisfaction in the life domains of standard of living 

and achieving in life had the strongest associations 
with global life satisfaction for people living with MS. 
Satisfaction in the life domains of personal health and 
personal relationships was also a substantive determi-
nant of global life satisfaction. Satisfaction in other life 
domains (personal safety, community connectedness, 
and future security) was not strongly associated with 
global life satisfaction.

As explained above, satisfaction in the achieving in 
life and personal health life domains was strongly and 
negatively associated with MS-related disability. In turn, 
satisfaction in these life domains explained substan-
tial variation in global life satisfaction for people living 
with MS. The life domains of achieving in life and per-
sonal health, therefore, represent domains upon which 
subjective wellbeing interventions might be exercised to 
improve the health and happiness of people living with 
MS. Such interventions would supplement other care for 
people living with MS.

Relative importance of PWI life domains
Overall, the strength of association (and thus relative 
importance) between the seven life domains and global 
life satisfaction did not differ greatly between our Aus-
tralian MS and general population groups. However, the 
personal health domain was moderately more important 
for people living with MS. Note that the  differences in 
the  estimates of average marginal effect, relating  to the 
MS group across the models presented in Table 2, were 
statistical artefacts and therefore inconsequential. Simi-
lar artefacts were present in another, multinational PWI 

Fig. 2  Kernel density estimates to compare health state utilities between the multiple sclerosis and the chronic disease samples. Notes: Health 
state utilities are generated by synthesising answers to surveys through scoring algorithms. These algorithms provide survey respondents 
with scores on a zero (death) to one (full health) interval scale which are representative of their overall health related quality of life. The chart shows 
that the distribution of health state utilities in the MS and other chronic disease subgroups were similar. This indicates that the two subgroups 
comprised persons with similar levels of disability severity
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study which conducted an analogous analysis for persons 
with heart disease [29].

Our result largely aligned with the findings of the afore-
mentioned multinational PWI study, which compared 
people living with heart disease to the healthy public 
(n = 2703 from six countries: Australia, Canada, Germany, 
Norway, the UK and the USA) [29]. However, it con-
cluded that personal health was of substantially greater 
importance to people living with heart disease (0.152, 
p < 0.01), and that achieving in life was significantly less 
important (-0.120, p < 0.05) [29]. The reason for these con-
flicting outcomes could be cultural differences between 
our Australian participants and the multinational study’s 
non-Australian participants (n = 2289 [84.7%]), as well as 
differences in the provision of health services and the life 
satisfaction profile of people living with heart disease.

Some of the observed heterogeneity in strength 
of association may have resulted from the intrinsic 

characteristics of web-based cohorts, which can report 
lower mean health state utilities than the broader gen-
eral public [30]. That the strength of association between 
global and life domain satisfaction differed less among 
the general population subgroups (data not shown), than 
between the MS subgroup and the general population 
subgroups, indicates that this may have been the case. 
Despite this potential for heterogeneity, we neverthe-
less observed no large differences in relative life domain 
importance between the subgroups.

MS‑related disability may negatively impact satisfaction 
with achieving in life by affecting employment
We found that MS-related disability severity was strongly 
and negatively associated with satisfaction in the achieving 
in life domain. Cessation of employment may be an impor-
tant pathway by which MS-related disability affects satis-
faction with achieving in life and consequently global life 

Fig. 3  Personal Wellbeing Index global life satisfaction scores stratified by disability severity for the MS subgroup. Notes: Life satisfaction 
was defined in the following way: Low < 4, 4 < Medium < 6, High > 6
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satisfaction. This could be explained by the fact that MS is 
most frequently diagnosed in people between the ages of 
20–40 [1, 31]. People within this age group are expected to 
be in the prime of building and consolidating their careers.

In support, a recent systematic review identified 
unemployment as a consistent contributor to reduced 
wellbeing for people living with MS [32], with other 
investigations linking MS-related disability severity to 
workplace redundancy [33, 34]. Another study found 
that 43% of people with MS who leave the workforce do 
so within three years of diagnosis [35]. Moreover, a large 
study (n≈8500) identified that  only approximately 42% 
of people living with MS are employed at any given time 
[36]. This proportion of employment stands in stark con-
trast to an expected 90–96% employment rate prior to 
diagnosis [34].

Resultantly, interventions that assist people living with 
MS to remain in employment could substantially improve 
the subjective wellbeing of people living with MS. Such 
interventions may involve flexible methods of employ-
ment, enhanced workplace ergonomics, and sustained 
occupational therapy [36]. Respectively, these could take 
the forms of working from home arrangements, installa-
tion of mobility assisted bathroom cubicles, ramps and 
handrails, and government subsidisation of counselling 
services for working people living with MS.

MS‑related disability severity may negatively impact 
satisfaction with personal health through perceptions 
of illness
As expected, MS-related disability severity was strongly 
associated with reduced satisfaction with personal 
health. Consider that MS is an incurable disease, involv-
ing unpredictable symptoms and inexorable disease 
progression (in a proportion of cases), which can strip 
an individual of their independence [2, 37]. Given the 
uncertainty of outcomes in MS, due to the heterogeneous 
nature of its clinical course, it may be that people living 
with MS are particularly prone to negative perceptions 
of illness that reduce their satisfaction with their health. 
Notably, negative perceptions of illness have been found 
to substantially impact wellbeing [38].

The literature supports the view enunciated above. For 
instance, 90% (n = 18) of the papers included in a recent 
systematic review concluded that there was a signifi-
cant association between illness perceptions and health-
related quality-of-life outcomes for people living with MS 
[39]. Another paper identified that illness perceptions in 
people living with MS were driven by illness coherence 
(understanding of MS) and determinism in perspectives 
on MS, among other factors [40]. Therefore, combatting 
negative perceptions of illness, perhaps by increasing 
or encouraging access to counselling and peer-support 
groups, could enhance the subjective wellbeing of peo-
ple living with MS. In addition,  cognitive-behavioural 

Fig. 4  Mean Personal Wellbeing Index life domain scores for the multiple sclerosis subgroup stratified by disability severity. Notes: Higher scores 
indicate greater satisfaction
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therapy and psycho-educational programs have previ-
ously been suggested as potential interventions [40].

Strengths and limitations
This study’s key strength was its use of the novel and vali-
dated PWI, which facilitated the examination of satisfac-
tion in key life domains. Investigation of domain-specific 
life satisfaction allowed the study to explore beyond sum-
mary measures of subjective wellbeing and innovatively 
identify life domains that may be preferentially targeted 
by MS-specific subjective wellbeing interventions. The 
study also benefited from a large, representative sample 
of people living with MS from the AMSLS, which pro-
vided statistical power and internal validity. Study results 
may be generalisable to other comparable MS popula-
tions with similar standards of living and health systems.

An important limitation was that the disability severity 
of people with chronic diseases in the general population 

cohort was not known. However, we showed that the dis-
tributions of health state utilities across both the chronic 
disease and MS groups were very similar. This implies 
that the two groups were comparable.

Another potential limitation was no adjustment in the 
MS-specific regression analyses for disease duration and 
level of care. As stated in the methods, disease duration 
was not included in this study as it is highly collinear 
with age. Importantly, this implies that age is an effective 
proxy for disease duration, with additional information 
regarding disease duration being captured by disabil-
ity severity (this was confirmed by our co-authoring MS 
neurologist, BVT). Level of care, which may influence 
subjective wellbeing, was not included as relevant data 
were not available. However, a recent study indicated that 
satisfaction with treatment was not strongly associated 
with subjective wellbeing [41]. Therefore, the exclusion of 
this variable is not a major limitation.

Fig. 5  Negative associations between multiple sclerosis-related disability and Personal Wellbeing Index life domains, obtained 
through multivariable linear regression. Notes: Data are presented as coefficient (standard deviation); no MS-related disability was the base 
category. A separate, linear multivariable regression model was estimated (via Ordinary Least Squares) for each life domain. Regressions controlled 
for age, sex, education level, and socioeconomic status (via the Index of Relative Socioeconomic Advantage and Disadvantage), multiple sclerosis 
phenotype, and self-reported COVID-19-related adversity. All results were significant at the 0.01 level
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Conclusions
This study provides evidence that satisfaction with 
achieving in life and personal health are paramount 
contributors to global life satisfaction for people living 
with MS, and that these life domains are very suscep-
tible to MS-related disability. Resultantly, subjective 
wellbeing interventions for people living with MS 
should focus on these life domains. This novel use of 
life satisfaction data in identifying targets for inter-
ventions demonstrates the utility and translatability of 
studies relating to subjective wellbeing. Our findings 
will support a patient-centred approach to health care 
for people living with MS with respect to their unique 
subjective wellbeing needs.
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