
Multiple sclerosis (MS) is a complex chronic neurological
condition typically seen in young adults.  Estimated prevalence
rates of MS range from 55 to 240 per 100,000 in Canada,1-3

making it one of the five most highly prevalent MS countries in
the world (Northern US, Northern Europe, Australia, New
Zealand).4 The associated disability caused by this inflammatory
autoimmune disorder of the central nervous system is
substantial.  Physical and psychosocial dimensions as well as
overall quality of life are adversely affected by MS.5,6 The array
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comportements de santé. Conclusion : Selon tous les indicateurs utilisés, il existe de grandes discordances entre les individus atteints de SEP qui vivent
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of disabilities is a major burden not only for patients and families
but also for the healthcare system and society.7-9

Because of the unpredictable course of disease and variable
symptoms, health status in individuals with MS varies. Health
related quality of life (HRQL) in patients with MS has been well
documented in clinical populations, although less so within
population-based studies.10,11 Chronic diseases associated with
functional disability do not always generate higher use of
healthcare resources.12 Although a limited amount of evidence
evaluating health status and health resource utilization in MS
patient population exists,9,13,14 little is known about the health
status and health resources used by persons with MS who reside
in the community as compared to the general population. The use
of healthcare resources has particular importance in young
patient populations with chronic conditions because of
potentially high demands on the healthcare system.

The primary objective of this analysis was to describe and
compare health status, health behaviours, health resource
utilization, the use of insured medical treatment, and access to
health care by persons with MS and the general population.

METHODS

Survey design and study population

In this study, health determinants, health status, health care
utilization, and access to health care were described based on
data collected between September 2000 and November 2001
from the Canadian population. The Canadian Community Health
Survey Cycle 1.1 (CCHS 1.1) is a cross-sectional survey that
employed a multistage stratified cluster design combined with
random sampling methods to select a representative sample of
the Canadian population.15 The survey excludes individuals
living on crown or reserve land, in institutions, members of the
Canadian Armed Forces and some remote areas of the country,
but still represents approximately 98% of the Canadian
population over 12 years of age.15 Approval to access the survey
data was obtained from Statistics Canada and ethical approval
was obtained through the University of Alberta Health Research
Ethics Board. 

A total of 131, 535 respondents were surveyed; the overall
response rate was 84.7%.16 Of the total sample, 335 respondents
reported having a diagnosis of multiple sclerosis; this
represented 56,913 Canadians with MS or 0.22% of the
community dwelling Canadian population over the age 12. The
present analysis was restricted to respondents who were 18 years
of age or older: 113,916 respondents who did not report MS and
335 who did report having MS.

The CCHS 1.1 includes questions pertaining to various
health-related areas such as physical and mental health status,
lifestyle behaviours, health care utilization and socioeconomic
characteristics. In particular, respondents are asked to report
chronic conditions from a list of 27 conditions, one of them
being MS. Identification of all chronic conditions is based upon
a self-reported diagnosis, with the exception of depression.
Although the validity of self-reported diagnoses varies, the
questionnaire stipulates that chronic conditions be diagnosed by
a health professional and be present for at least six months or be
expected to last for at least six months.

Health determinants

A broad range of dimensions were included when considering
health determinants.17 Age, sex, marital status, country of birth
(Canada or other), race, socioeconomic status and employment
status within the past 12 months were compared between
respondents with and without MS. Socioeconomic status was
delineated using three variables: highest level of education,
receipt of social assistance as income source and food insecurity.
Three questions were used to define food insecurity in terms of
lacking financial access to a sufficient quantity and quality of
food.16

Health status

A number of indicators were used to define health status:
HRQL; self-rated health; self-rated health compared to one-year
ago; chronic medical conditions; number of disability days (the
number of days in the last two weeks when the respondent
remained in bed or reduced activities because of illness or
injury); impact of health problems; difficulty with activities; and
need for assistance with one or more instrumental activity of
daily living (IADL) such as preparing meals, shopping for
necessities, doing daily housework, performing personal care
and indoor mobility. In addition to examining the individual
chronic medical conditions, a summative score of the total
number of chronic conditions was also generated as a disability
indicator.

Health-related quality of life was measured using the Health
Utilities Index Mark 3 (HUI3), a generic preference-based
measure.18 HUI3 health states are defined by eight of attributes
(vision, hearing, speech, ambulation, dexterity, emotion,
cognition and pain and discomfort), with 5 or 6 levels of
functioning for each attribute. A utility function is used to obtain
an overall score for health states that range from -0.36 to 1.0 (-
0.36 = worst possible health, 0.0 = dead and 1.0 = perfect
health).18 A difference of 0.03 between overall HUI3 scores is
considered to be clinically important.19 Overall HUI3 scores can
also be grouped into categories reflecting level of impairment:
none/mild (0.89 to 1.00), moderate (0.70 to 0.88) and severe
(less than 0.70).20 Self-rated health was assessed on a 5-point
Likert scale (poor to excellent health), as was self-rated health
compared to one year ago (much worse to much improved). 

The Composite International Diagnostic Interview Short
Form for Major Depression (CIDI-SFMD) was used to assess the
probability of a major depressive disorder. A probability of 0.90
is consistent with a diagnosis of Major Depressive Disorder in
accordance with the DSM-IV diagnostic criteria.21 This is a brief
survey instrument which was derived from the CIDI22 and
subsequently has been used by Statistics Canada for the health
surveys. 

Impact of health problems, that is, the degree to which long-
term health problems impacted home, work/ school, and other
activities, as well as difficulty with activities of daily living
(ADL) and IADL was assessed in the survey with a number of
questions, from which three categorical response options (never,
sometimes, often) were derived.16
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Health behaviours

Self-reported smoking status, alcohol consumption, and
physical activity level were classified as health behaviours.
Respondents who consumed five drinks or more on one occasion
more than once a month were considered heavy drinkers.23

Categorization of respondents’ physical activity level was based
upon energy expenditure, using guidelines from previous health
surveys.16,24

Health care resource utilization

The Canadian health care system is a single-payer which
ensures that Canadian citizens are fully insured and provided
with universal access for hospital and medical services.
Respondents reported number of physician visits, overnight
hospitalizations and consultations with health professionals over
the previous 12 months. Access to medical care was determined
within the CCHS 1.1 by self-perceived unmet healthcare needs
and whether respondents had a regular medical doctor. 

Analysis

Descriptive statistics were used to summarize the
characteristics of the two populations, those with MS and the
general population. To assess the significance of differences of
proportions between groups the chi square test (χ2 ) was used;

the  t-test was used for continuous data. When less than 10.0% of
respondents with MS reported chronic conditions, coefficients of
variation for these estimates exceeded the acceptable limits
suggested by Statistics Canada and, as such, are not reported.16

Adjusted analyses were performed to further assess the
differences between the two groups in terms of health status,
health behaviours, health care resource utilization, and access to
health care resources, after adjusting for age and sex. Analysis of
covariance was used for comparisons made for continuous
variables and logistic regression analysis was used for
comparisons of dichotomous variables. Categories were
collapsed to create dichotomous outcomes for categorical
variables with more than two response options. Because of the
complex sampling design, sampling weights were applied to all
analyses in order to account for the unequal probability of being
selected into the survey.16 Bootstrap variance estimates derived
by Statistics Canada were used to adjust for clustering and
stratification16 and to estimate 95 percent confidence intervals
(95% CI) and p-values. All analyses were performed using
WESTVAR, version 4.2. 

RESULTS

As seen in Table 1, persons with MS tended to be older,
female, Caucasian, and Canadian born than the general
population without MS. Although the level of education was
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Table 1: Demographic characteristics of respondents with and without MS

* p < 0.05 compared to general population

Population with MS General Population

(without MS)

Point Estimate 95% CI Point Estimate 95% CI

Age - Mean 49.7* 47.5, 51.9 45.0 45.0, 45.1

Sex - (% Female) 68.2* 60.0, 76.3 50.9 50.8, 51.0

Level of Education - (%)

Less than secondary 19.7 13.3, 26.1 22.6 22.3, 23.0

Secondary graduation 18.6 12.9, 24.3 20.4 20.1, 20.8

Some post-secondary, college, trade school 42.4 34.3, 50.3 36.4 36.0, 36.8

University degree 19.3 12.2, 26.3 20.6 20.2, 21.0

Marital Status - (% married) 69.5 62.5, 76.5 64.0 63.7, 64.7

Born in Canada (% Yes) 87.0* 81.6, 92.5 77.6 77.1, 78.0

Race - (% Caucasian) 95.8* 91.9, 99.7 86.6 86.2, 87.1

Food Insecurity - (% Yes) 23.8* 17.3, 30.3 14.3 14.0, 14.6

Social Assistance as Income Source - (% Yes) 12.4* 7.6, 17.3 5.3 5.1, 5.5

Worked in the Past 12 Months - (% Yes) 44.0* 35.3, 52.2 76.6 76.3, 77.0
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Table 2: Health status, healthcare behaviours, health care resource utilization and access to health care of respondents with MS
and the general population without MS

* p < 0.05 compared to general population; † Unadjusted

Population with MS General Population
(without MS)

Health Status Point Estimate 95% CI Point Estimate 95% CI

Overall HUI3 Score  (Mean) 0.55* 0.49, 0.61 0.87 0.87, 0.88
HUI3 Disability Categories (%)

No or mild impairment 30.5* 22.8, 38.3 72.2 71.8, 72.5
Moderate impairment 14.4 8.1, 20.7 14.6 14.3, 14.9
Severe Impairment 55.0* 47.0, 63.1 13.3 12.9, 13.5

Self-Rated Health (%)
Excellent 2.2* 0.8, 3.7 25.2 24.7, 25.5
Very good 6.5* 3.6, 9.5 35.3 34.9, 35.7
Good 28.5 21.2, 35.8 26.9 26.5, 27.2
Fair 36.3* 28.4, 44.3 9.5 9.2, 9.7
Poor 26.5* 19.5, 33.4 3.2 3.1, 3.4

Health compared to one year ago (%)
Much better 2.7* 0.6, 4.7 6.4 6.2, 6.6
Somewhat better 13.9 7.8, 19.9` 10.7 10.5, 10.9
About the same 48.6* 40.6, 56.5 71.1 70.8, 71.5
Somewhat worse 26.3* 20.2, 32.4 10.0 9.7, 10.2
Much worse 8.6* 3.8, 13.5 1.8 1.7, 1.9

Impact of health problems (%)
Often 52.0* 44.1, 59.8 10.6 10.3, 10.8
Sometimes 35.5* 27.4, 43.6 13.2 12.9, 13.5
Never 12.5* 7.4, 17.7 76.2 75.8, 76.6

Has difficulty with activities (%)
Often   50.8* 43.4, 58.2 11.1 10.8, 11.3
Sometimes 26.2* 19.9, 32.6 14.3 14.0, 14.6
Never 22.9* 15.5, 30.3 74.6 74.2, 75.0

Needs assistance with one or more task (%) 72.3* 66.1, 78.6 14.3 14.0, 14.6
Number of disability days - Mean 3.6* 2.7, 4.5 0.97 0.95, 1.00
Urinary Incontinence (%) 28.7* 21.1, 36.2 2.3 2.2, 2.4
Depression (%) 15.7* 10.8, 20.6 7.4 7.2, 7.6
Hypertension (%) 17.1 10.6, 23.6 13.9 13.6, 14.2
Arthritis (%) 26.4* 19.2, 33.6 16.7 16.5, 17.1
Allergies other than food (%) 29.2 22.1, 36.3 25.0 24.7, 25.4
Back Problems (%) 34.5* 26.6, 42.5 18.8 18.5, 19.1
Migraine (%) 14.2 8.3, 20.2 9.4 9.2, 9.7
Chronic Fatigue Syndrome (%) 17.1* 9.7, 24.5 0.8 0.8, 0.9
Health Behaviours

Physical activity (%)
Active 7.6* 4.3, 10.9 20.7 20.3, 21.0
Moderately active 18.9 11.2, 26.6 23.5 23.0, 23.8
Inactive 73.5* 61.6, 81.4 55.9 55.4, 56.4

Type of Smoker (%)
Daily 31.9* 24.6, 39.3 22.7 22.4, 23.1
Occasionally 4.7 1.9, 7.5 4.4 4.2, 4.6
Not at all 63.4* 55.8, 70.9 72.8 72.4, 73.2

Heavy Drinker – (%) 3.5* 1.1, 5.8 10.8 10.5, 11.0
Health Care Resource Utilization

Overnight patient – (% Yes) 20.8* 14.3, 27.1 8.6 (8.4, 8.8)
Consulted a mental health professional (% Yes) 20.0* 13.4, 26.5 8.6 (8.3, 8.8)
Number of consultations with medical  doctors   
(Mean) 8.4* 7.1 to 9.6 4.5 (4.4 to 4.5)

Access to Health Care
Has a regular medical doctor – (% Yes) 96.4* 94.1, 98.7 83.8 (83.5, 84.2)

Self-perceived unmet healthcare needs – (% Yes) 26.0* 18.9, 33.1 13.0 (12.7, 13.3)
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similar between the two groups, individuals with MS were more
likely to receive social assistance (12.4 %, 95% CI 7.6, 17.3
versus 5.3 %, 95% CI 5.1, 5.5) and experience food insecurity in
the previous 12 months (23.8 %, 95% CI 17.3, 30.0 versus
14.3%, 95% CI 14.0, 14.6). A substantially lower proportion of
the MS population had worked in the previous 12 months
compared to the population without MS (44.0%, 95% CI 35.3,
52.2 versus 76.6%, 95% CI 76.3, 77.0). 

Health status

Without adjustment for age and sex, the health status of
respondents with MS was significantly impaired compared to
respondents without MS (Table 2). Fifty-five percent (95% CI
47.0, 63.1) of the MS population experienced severe impairment
as defined by the HUI3 disability classification system; 13%
(95% CI 12.9, 13.5) of the population without MS reported
severe impairment. Additionally, ‘poor’ self-rated health was

reported by 26.5% (95% CI 19.5, 33.4) of the MS population
compared to 3.2% (95% CI 3.1, 3.4) of the population without
MS. Health problems more often impacted the lives of persons
with MS; difficulties with activities and requiring assistance with
tasks were also more frequently reported. As a further indicator
of health status, a number of chronic conditions were more
frequently reported by respondents with MS (Table 2). 

Results of the adjusted analysis were consistent with the
bivariate analyses. After adjustment for age and sex, respondents
with MS had a lower average overall HUI3 score than the
general population. The mean difference (0.31 [95% CI: 0.25,
0.37]) was more than ten times the clinically important
difference. Compared to the population without MS, respondents
with MS were 7.6 (95% CI: 5.4, 10.7) times more likely to have
overall HUI3 scores in the severe impairment range (Table 3).
Similarly, respondents with MS were 12.2 (95% CI: 8.6, 17.2)
times more likely to rate their health as ‘poor’ or ‘fair’ than
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Table 3: Age and sex adjusted comparison of health status, health behaviours, health care resource utilization and access to
health care of respondents with and without MS

Reference Group AdjustedA Odds Ratio 95% CI
Health Status
HUI3 Disability Categories No to moderate

Severe impairment impairment 7.6 5.4, 10.7
Self-Rated Health

Poor to fair Good to excellent 12.2 8.6, 17.2
Health compared to one year ago About the same to

Somewhat worse to much worse much better 3.7 2.7, 5.0
Impact of health problems

Often Sometimes to never 8.9 6.3, 12.6
Has difficulty with activities

Often Sometimes to never 8.5 6.2, 11.6
Needs Assistance with at least one task No 17.9 12.3, 26.1
Urinary Incontinence No 18.7 12.5, 28.2
Depression No 2.3 1.6, 3.4
Hypertension No 1.1 0.6, 1.9
Arthritis No 1.5 1.0, 2.2
Allergies other than food No 1.2 0.8, 1.7
Back Problems No 2.2 1.5, 3.1
Migraine No 1.5 0.9, 2.5
Chronic Fatigue Syndrome No 21.9 11.9, 40.3

Health Behaviors
Physical activity Moderately active to

Inactive active 2.0 1.4, 3.0
Type of Smoker

Daily Occasionally to not at all 1.9 1.3, 2.6
Heavy Drinker No 0.5 0.2, 1.1

Health Care Resource Utilization
Overnight patient No 2.5 1.7, 3.7
Consulted a mental health professional No 2.6 1.7, 3.9

Access to Health Care
Has a regular medical doctor No 3.8 1.8, 7.9
Self-perceived unmet healthcare No 2.4 1.7, 3.5
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respondents without MS. They were also more likely to report
that health problems often impacted their lives (odds ratio 
(OR) = 8.9; 95% CI: 6.3, 12.6) and specify a deterioration of
health (OR) = 3.7; 95% CI: 2.7, 5.0) than the general population
(Table 3). 

Respondents with MS were more likely to have a number of
chronic conditions.  After adjustment, those with MS appeared to
be at particular risk for urinary incontinence and chronic fatigue
syndrome, being 18.7 times (95% CI: 12.5, 28.2) and 21.9 times
(95% CI: 11.9, 40.3) more likely to report these conditions,
respectively, than respondents without MS (Table 3). 

Health behaviours

After adjusting for age and sex, respondents with MS were
2.0 times (95% CI: 1.4, 3.0) more likely to be inactive and 1.9
times (95% CI: 1.3, 2.6) more likely to smoke than respondents
without MS (Table 3). Consistent with their relatively poor
health status, respondents with MS had an adjusted average of
2.5 (95% CI: 1.6, 3.4) more disability days than respondents
without MS in the previous 12 months.

Health care resource utilization

Use of health care resources within the MS population clearly
exceeded the resources of the population without MS (Tables 2
and 3). After adjustment, respondents with MS were more than
twice as likely to be an overnight patient or consult a mental
health professional as compared to respondents without MS.
More consultations with medical doctors in the previous 12
months were reported by respondents with MS than respondents
without MS (adjusted mean difference = 3.4; 95% CI: 2.2, 4.7).
The probability of respondents with MS having unmet health
care needs was 2.4 times (95% CI: 1.7, 3.5) that of respondents
without MS, despite being more likely to have a regular medical
doctor (Table 3). 

DISCUSSION

Using data from a nationally representative community
population-based sample, large disparities in health status, health
behaviours, health care resource utilization and access to health
care were observed between respondents with and without MS.
According to all indicators used, the health status of individuals
with MS was significantly impaired relative to those without.
Although the level of impairment observed in the MS population
is consistent with small clinic samples; the findings from this
study compared this level of impairment to the general
population. 

The observed impairment of the HUI3 and self-rated health
are particularly noteworthy. Individuals with MS were almost
eight times more likely to have scores that reflected severe
impairment on the HUI3 than individuals without MS. In a
Canadian population-based study, the average overall HUI3
score individuals with diabetes, heart disease, arthritis or stroke
ranged from 0.74 to 0.89.25 Overall HUI3 scores of individuals
with three of these conditions in any combination ranged from
0.62 to 0.6625 which is still higher than the overall HUI3 score
(0.55) for our MS sample. Thus, the burden associated with MS
was substantially higher than with diabetes, heart disease,

arthritis or stroke alone or in combination. This highlights the
extreme impairment that can be associated with MS, compared
to community dwelling individuals with multiple chronic
conditions. 

Consistent with results observed for the HUI3, almost two-
thirds of respondents with MS rated their health as ‘fair’ or
‘poor’ and were 12 times more likely to report ‘fair’ or ‘poor’
health than the general population without MS. A previous study
based on CCHS 1.1 data found that approximately 42% of
respondents with type 2 diabetes rated their health as ‘fair’ or
‘poor’,26 a much lower proportion than respondents with MS
reported in the present study. This is somewhat surprising given
that the Canadian population with type 2 diabetes is substantially
older than the MS population and is affected by a number of age
and diabetes-related comorbidities.26 Despite this, the self-rated
health of individuals from the younger MS population was
worse, again emphasizing the burden of MS compared to other
chronic conditions. 

Chronic conditions were associated with significantly
impaired health status and also appear to be associated with
increased utilization of health care resources.26-29 We found that
individuals with MS were more likely to have back problems,
depression, arthritis and urinary incontinence than the population
without MS.  Although depression,30 urinary incontinence,31 and
back problems32-35 have been reported in MS, few have
compared these conditions in a community-based population.
Comorbid depression and back pain, specifically, have been
shown to increase health care resource utilization.26,29,36,37

Depression and fatigue have been reported by others to
negatively impact HRQL in patients with MS.5,38

The frequency of chronic fatigue syndrome warrants
discussion given the clinical context of MS. Fatigue has been
reported as one of the most prevalent and distressing symptoms
of MS.39,40 Although validation of each condition within this
survey was based on the diagnosis of a health professional and
the chronicity of a minimum of six months, it is most likely that
respondents acknowledged fatigue associated with MS and did
not differentiate it from the clinical definition of Chronic Fatigue
Syndrome.

When the impact of 21 conditions was assessed, urinary
incontinence had the largest impact on HRQL in younger
respondents, that is, respondents who were under the age of 44
years. In relative terms, urinary incontinence was reported to
have the third most negative impact on overall impairment
across the Canadian general population, behind only Alzheimer’s
disease and stroke.41

The burden of the MS population was also reflected in
measures of disability. Over one-half reported often having
difficulties with activities and almost three-quarters required
assistance with one or more tasks. Our findings of inactivity
reported within this population concur with Motl and colleagues
who completed a meta-analysis of physical activity in persons
with MS.42 They reported persons with MS were significantly
less active than either healthy or disease comparison groups,
irrespective of objective or self-report measures of physical
activity.42 In our study, inactivity was further captured by the
average number of disability days (i.e., the number of days in the
last two weeks when the respondent stayed in bed or reduced the
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number of activities because of illness or injury). The number of
disability days was considerably higher in the MS population
than the general population. 

Given the association between HRQL and health care
resource utilization,43-47 it is not surprising that individuals with
MS used more health care resources. Our findings indicated that
the health care needs of persons with MS were not being met.
Although the vast majority of respondents with MS (96.4%) had
a regular medical doctor, this did not guarantee that healthcare
needs were met. As unmet health care needs increased in the
Canadian population between the 1995 and 2001, features of the
healthcare system are cited as the reason for these unmet needs.48

This finding is important for health policy makers to consider,
given that reasons often cite that unmet healthcare needs are
beyond the control of the patient and clinician such as excessive
wait times and unavailability of services within an area.48 At the
same time, it is important to note that unmet health care needs
have been associated with poor health status and even death.49,50

Thus, it is essential that health care needs of both the population
with and without MS are being met in order to improve or
maintain the population’s health status. 

The strengths of this study are noteworthy. In particular,
findings were based on a national population-based survey with
a high response rate (84%). The breadth of content covered in the
CCHS 1.1 allowed for comparison of the MS and general
population on multiple measures of health determinants, health
status, health behaviours, health care utilization and access to
health care in a single study. Limitations should be recognized
within the context of these findings. Ascertainment of MS and
other chronic conditions was via self-report. Although questions
regarding the presence of medical conditions specified that the
condition be diagnosed by a health professional, there remained
potential for individuals to over- or under-report any medical
condition, including MS. Healthcare resource utilization was
also self-reported and relied on recall over the previous year.

Health behaviours (e.g. alcohol use, level of physical activity
and smoking status) were self-reported and questions may have
been answered in a socially desirable manner. The validity of
self-reported level of physical activity may be questioned by
some, but it should be emphasized that the physical activity
index was based on detailed responses to 47 questions on
participation in specific activities and participation in other
activities. This reduced the need to recall the activities in which
the respondents participated; however, duration of time spent in
each activity may have been subject to inaccurate recall or social
desirability.

Another limitation is the cross sectional survey design which
prevents the examination of causal effects. Regardless of this
limitation, the cross-sectional relationships among health states,
health care resource utilization and access to health services
provided insight as to the HRQL and services available to
persons with MS residing in the community.

Despite over 98% of the Canadian community dwelling
population being represented in the survey, the generalizability
of the results to the entire Canadian population with MS is
limited by the fact that those individuals who reside in
institutions were not captured by the sampling frame. Thus, the
results are only generalizable to the community dwelling
population with MS. That being said, for some comparisons,

such as HUI3 scores, self-rated health, difficulties with activities,
and need for assistance with tasks, it is likely that those
individuals with MS who reside in institutions would have
reported poorer health status and greater impairment. Thus, the
true burden of entire Canadian population with MS residing
within both community and institutional facilities would be
under-estimated by these results.  

In conclusion, our findings quantify the poor health status,
excess health care utilization and unmet healthcare needs of the
community dwelling population with MS in comparison to the
general population. Individuals with MS represent a small
segment of the community, but are particularly burdened. The
magnitude of the differences observed between MS and the
general population draws attention and further research to the
disparities in healthcare for the MS population. 
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