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Abstract
The senior population is growing rapidly in Canada. Consequently, there will be an
increased demand for health care services for seniors who have mental illness. Seniors are
more likely to live in rural areas than younger people; therefore, it is important to identify
the differences between rural and urban seniors in order to design and deliver mental
health services. The main objective of this paper was to use the National Population Health
Survey (NPHS) to examine the differences with regard to mental distress between rural
and urban seniors (i.e. 55 years and older). The other objectives were to investigate the
long-term association between smoking and mental health and the long-term association
between unmet health care needs and the mental health of seniors in rural and urban
areas. The mental distress measure was examined as a binary outcome. The analysis
was conducted using a generalized estimating equation approach that accounted for the
complexity of a multi-stage survey design. Rural seniors reported a higher proportion of
mental distress [OR=1.16; 95% CI: 0.98, 1.37] with a borderline statistical significance
than urban seniors. This finding was based on a final multivariate model to study the
relationship between mental distress and location of residence (i.e. rural or urban) as
well as between smoking and self-perceived unmet health care needs, adjusting for other
important covariates and missing outcome values. A significant correlation was noted
between smoking and mental health problems among seniors after adjusting for other
covariates [OR = 1.26; 95% CI: 1.00, 1.60]. Participants who reported self-perceived
unmet health care needs reported a higher proportion of mental distress [OR = 1.72;
95% CI: 1.38, 2.13] compared to those who were satisfied with their health care.
Key words: mental health, rural seniors, longitudinal data, National Population Health
Survey, generalized estimating equations, bootstrap weights, missing data

Introduction
Seniors are one of the fastest growing
population groups in Canada, as reported
by Statistics Canada. By 2021, there will be
almost seven million seniors (i.e. 65 years
of age or older), representing 19% of the
population.1 Seniors are more likely than
younger people to live in rural areas (24%
versus 21%) and are also more likely to
reside in smaller urban areas.1 Rural seniors
often live in isolation, and due to a lack of
social interaction, they may be at a higher

risk of developing mental health problems
compared to their urban counterparts.
Furthermore, this isolation may increase
the likelihood of rural seniors reporting
lifestyle habits such as smoking and alcohol
consumption, which helps aggravate
mental health problems.2–4 Mental illness
accounts for 30% of disability claims, i.e.
$15 to $33 billion annually in Canada.5 A
recent Canadian study estimates that the
annual cost of treated and non-treated
mental health problems in Canada is

$14.4 billion.6 By 2020, depression will
be the second leading cause of the overall
world illness burden, after ischemic dis
ease.7-8 Advances in neuroscience and
behavioural medicine have shown that
mental disorders are the result of complex
interactions among biological, psycho
logical and social factors.8 There has been
adequate research on the mental health
of rural seniors, but very few rural-urban
comparison studies have been conducted
on seniors. It is important to identify
differences between rural and urban seniors
in order to design and deliver appropriate
mental health services. Proper statistical
analysis of available national longitudinal
datasets allows for the investigation of
important risk factors for mental distress
These factors can lead us to identify highrisk groups at early stages and will help us
target our preventive measures to lessen
the future economic burden on the health
care system.9
The authors of this paper will use the
National Population Health Survey (NPHS)10
from Statistics Canada to examine (1)
the rural and urban differences in mental
distress; (2) the long-term association
between smoking and mental distress;
and (3) the long-term association between
unmet health care needs and mental
health among seniors who live in rural
and urban areas. Urban areas are defined
as continuously built-up areas with a
population concentration of 1000 or more,
and a population density based on the
previous census11 of 400 or more people
per square kilometre; other areas are
defined as rural.
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Methods
Longitudinal NPHS dataset
Data from the National Population Health
Survey (NPHS) were used in this analysis.
The NPHS is a longitudinal study10 of a
Canadian national sample. The original
survey included 17 626 subjects sampled
in 1994/95 (i.e. cycle 1), with the aim of
following or recontacting them every 2 years
for up to 20 years. To be included in the
survey, respondents must have completed
at least the general component of the ques
tionnaire in 1994/95.12 Except in the
province of Quebec, the NPHS employed
a stratified two-stage design (i.e. clusters
and dwellings) based on the Labour Force
Survey (LFS) from Statistics Canada. In
Quebec, the NPHS sample was selected
using a two-stage design similar to that of
the LFS from dwellings participating in a
health survey organized by Santé Québec
(the 1992/1993 Enquête sociale et de santé
[ESS]).13 Base sample sizes for each province
were determined using the Kish allocation,
which balanced the reliability require
ments at national and provincial levels.
A minimum of 1200 households in each
province was needed to ensure a specified
reliability by sex and broad age groups.
Populations on First Nations reserves,
on Canadian Forces bases and in some
remote areas of Quebec and Ontario were
excluded from the household components
of the survey. Data were weighted to reflect
the sample design, non-response adjust
ments and post-stratification.
The same individuals were surveyed
repeatedly, which allowed for the inves
tigation of the effects of baseline- and timevarying risk factors on longitudinal changes
in mental health. Conclusions drawn from
such longitudinal studies are stronger
compared to cross-sectional studies,
because some information on the sequence
of events is available.14 In most situations,
longitudinal data are incomplete. There
are several approaches for the analysis of
incomplete longitudinal data. A binary
logistic regression model can be fitted
using a method based on improbability,
i.e. the Generalized Estimating Equation
(GEE) approach,15 assuming that the
dropouts are not missing completely at
random (MCAR). Another approach for
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analysis of incomplete longitudinal data
are pattern mixture models formulated
by Little,16–18 assuming that dropouts are
not MCAR. The pattern mixture model is
a solution to the non-response problem
in survey data. The first step in applying
the pattern mixture model approach is to
divide the subjects into groups depending
on their missing data pattern. If subjects
are measured at six time points, then there
are 64 (26) possible missing data patterns.
A between-subject variable is created by
grouping the missing data patterns. This
between-subject variable can be used in the
longitudinal data analysis as another covari
ate. In this paper, pattern mixture models
were examined with GEE-based models for
National Population Health Survey data.

mental health studies20–23 that are included
in these analyses are sex, age, marital status,
education level, total household income,
self-reported general health index, geo
graphical area, any chronic condition, physi
cal activity within the last three months,
and self-perceived unmet health care needs.

Modelling distress as a binary response

From the relatively wide range of mental
health indicators available in the NPHS,
we chose the distress measure based on
a subset of items from the Composite
International Diagnostic Interview (CIDI).
The outcome of interest consisted of
six questions developed by Kessler and
Mroczek of the University of Michigan.19
The distress scale is comprised of various
CIDI items that inquired about feelings of
sadness, nervousness, restlessness, hope
lessness, worthlessness and the feeling that
everything was an effort.11 Additional items
clarified whether these symptoms occurred
“a lot,” “somewhat,” “a little,” “more than
usual,” “the same,” or “less than usual”
compared to the previous month. Based
on the above questions, a distress scale
was derived for each of the six cycles. This
derived variable determines the respon
dent’s distress scale. Scores on the distress
scale range from 0 (i.e. no distress) to 24
(i.e. highly distressed). Details can be found
in the NPHS derived variable directory.11

It was interesting to investigate how
the response vector evolved over time
and to observe how it related to a set of
explanatory variables. The distress scale
was highly skewed, and we decided to
recode it according to the literature23–24 and
the suggestions of a geriatric psychiatrist.
As distress was recoded to a binary scale
(i.e. categories: no/low [0-5 scale] and
moderate/high [6-24 scale]), it seemed
natural to consider a binary model. We
fitted the GEE-based binary regression
model25–26 using the GENMOD procedure
in SAS.25–29 This procedure allowed us to
select different specifications of working
correlation matrices (i.e. independent, firstorder autoregressive [AR(1)], exchangeable
and unstructured). We selected the model
with an unstructured covariance structure,
which gave us the smallest standard
errors.30 The GENMOD is based on Liang
and Zeger’s method,28–29 which accounts
for the within-subject dependencies only,
due to the repeated measurements over
time. To account for the complexities of
the multi-stage stratified clustered design, the
bootstrap resampling method was used to
calculate the correct variance around a given
estimate. This was achieved using both the
“Bootvar” SAS macro30–32 and the bootstrap
weights provided by Statistics Canada.10,12
The “Bootvar” macro was modified to apply
to the generalized estimating equations
method.31,34 The approach used to study the
effect of missing data was the GEE-based
pattern mixture model.

Subpopulation

Statistical analysis

This study was limited to the population group
aged 55 years and older as of the initial
survey in 1994/95. There were 4444 par
ticipants in the subpopulation and
16 052 observations in the longitudinal
analysis. The main factors of interest
are location of residence, smoking status
and drinking status. Other demographic and
socio-economic variables in previous

Univariate analyses were conducted to
examine the relationship between the dis
tress scale and the main factors of interest,
as well as demographic and socio-economic
variables at α = 0.20 significance level. The
next step was to conduct the multivariable
analysis to determine the effects of all
potential covariates and/or interactions

Distress scale: National Population
Health Surveys (NPHS)
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on the distress scale. All potential covari
ates and interaction terms were included
concurrently in the model. Variables that
were significant at α = 0.05 level or of
scientific interest, as well as missing data
patterns, were retained in the final model.

Results
In 1994, 20% of the general population
of Canada were seniors. Among seniors,
there were more female seniors (i.e.
56%) compared to male seniors. In rural
populations, 22% of residents were seniors
and in urban populations, 20% of residents
were seniors. There was a higher percentage
of male seniors (i.e. 53%) in rural areas,
but a higher percentage of female seniors
(i.e. 58%) in urban areas. Our main interest
in conducting this analysis was to compare
mental distress between rural and urban
seniors. We started the statistical analysis
by exploring these differences in baseline
characteristics, presented in Table 1 and
summarized below.

Comparison of mental distress between
rural and urban seniors
The percentage of the moderate- or highdistress category among seniors was
17% in rural areas and 16% in urban
areas, respectively. The proportion of the
moderate- or high-distress category for all
age categories varies from 12% to 25% for
rural seniors and from 14% to 19%
for urban seniors. In the moderate- or
high-distress category, there was a slightly
higher percentage (i.e. 22%) of rural female
seniors compared to urban female seniors
(i.e. 20%). In addition, female seniors had
a higher distress level compared to male
seniors in both rural and urban areas. The
proportion of moderate or high distress
levels was higher for rural seniors who
were single, married, common-law spouses
or in a partnership compared to their
urban counterparts. Both rural and urban
Quebec residents had a higher proportion
of moderate or high distress than rural and
urban seniors in other regions. In both rural
and urban areas, respondents with low
education levels had a higher proportion
of moderate or high distress compared to
post secondary graduates, and a higher
proportion of respondents with low
income were in this distress category than
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high income seniors. Moreover, seniors
who were less involved in social activities
reported a higher proportion of moderate or
high distress in both rural and urban areas.
The seniors who were current smokers had
a higher prevalence of moderate or higher
distress in both rural and urban areas
compared to non-smoking seniors. Nondrinkers had a higher proportion (i.e. 21%)
of moderate or high distress compared to
current drinkers in rural and urban areas.
There was a higher prevalence of moderate
or high distress in respondents, (1) with
any chronic condition compared to persons
without a chronic condition; and (2),
without any physical activity within the
last three months compared to respondents
with any physical activity. In addition,
seniors with self-perceived unmet health
care needs had a higher prevalence of
moderate or high distress than those whose
health care needs were perceived to have
been met. This proportion was higher in
urban areas (i.e. 49%) compared to rural
areas (i.e. 43%).
Figure 1 illustrates the rural and urban
comparison of self-perceived unmet health
care needs. This suggests that seniors in
rural areas were more likely to have unmet
health care needs than their counterparts
in urban areas from 1996 to 2002. This
apparent increase over time could be due
to aging. Figure 2 illustrates the reasons
for not getting self-perceived needed health
care for rural and urban seniors from
1994 to 2004. The most common reasons
for not meeting the health care needs
of rural seniors were difficult access to
health professionals (i.e. 40%) and seniors
choosing not to see health professionals
(i.e. 25%). For their urban counterparts,
the most common reasons for a lack of
seniors’ health care were difficult access to
health professionals (i.e. 20%) and other
reasons (i.e. 45%), which included too
busy, didn’t get around to it, didn’t know
where to go, transportation problems,
language problems, and personal or family
responsibilities. It was also interesting to
note that both rural and urban seniors (i.e.
33% and 26%, respectively) who reported
moderate or high distress were more
likely (i.e. more than 6 times within past
12 months) to visit their family doctor.
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Participants in rural areas were less likely
to see their family doctor (i.e. 18%)
compared to their urban counterparts
(i.e. 14%).

Univariate analysis results
Analyses were conducted to examine the
relationship between the distress scale,
the main interest factors and the demo
graphic and socio-economic variables men
tioned above. The preliminary analysis
showed that the variables of sex, education
level, age group, marital status, income level,
general health, geographic area, smoking
status, any chronic condition, physical
activity, self-perceived unmet healthcare
needs and location of residence were related
to the mental distress scale at significance
level of α = 0.20. Alcohol consumption
was not shown as a risk for mental distress
in the preliminary analysis and it was not
used in the model.

Multivariable analysis results
Table 2 explains the four missing patterns.
We can contrast completers (i.e. those who
completed all six cycles) versus those
who missed one cycle, completers versus
those who missed two or more cycles, and
completers versus people who died within
six cycles.
We included the missing patterns and
covariates to the multivariate model. This
multivariate analysis was based on a gener
alized estimating equations approach, with
the results given in Table 3. This model is
called GEE-based pattern mixture model.
In this analysis, several important interac
tion terms were tested (i.e. sex and smo
king, sex and physical activity, etc.) and
none were significant.
Included in the model for the purpose
of the generalized estimating equations
procedure were age, sex, marital status,
location of residence, geographic area,
income level, education level, smoking
status, general health status, any chronic
condition, physical activity within the last
three months and self-perceived unmet
health care needs.
All of these variables were retained for the
final model of the relationship between
covariates and mental distress among
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Figure 1
Self-perceived unmet health care needs of rural and urban seniors over time

seniors (i.e. 55 years and older). The odds
ratios reported for all covariates predicting
mental distress took into account the
relationship of each of these variables with
each outcome at each cycle. All reported
odds ratios were adjusted for all other
variables in the model. The odds ratios
demonstrate the likelihood that those with
poor self-rated general health status would
have greater mental distress compared
to those with excellent self-rated general
health status. This takes into account the
changes in the status of self-rated general
health over a two-year follow-up period
to produce an overall estimate of the
association for each relationship. A similar
interpretation can be applied to each
of the other variables in the model for
mental distress.
The following results were obtained based
on the final multivariate model used to
study the relationship between location of
residence, smoking and mental distress,
adjusting for other important covariates and
the pattern of missing data. Rural seniors
(i.e. 55 years and older) reported a higher
proportion of mental distress [OR = 1.16;
95% CI (0.98 to 1.37)] than urban seniors.
A significant association was evident among
seniors with mental health problems and
smoking after adjusting for other covariates
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[OR = 1.26; 95% CI (1.00 to 1.60)]. Senior
non-completers had significantly higher
proportions of mental distress compared
to completers [OR = 1.44 (1.13 to 1.82),
OR = 1.39 (1.10 to 1.76) and OR = 1.68
(1.36 to 2.06) respectively]. A significantly
higher proportion of female participants
reported mental distress compared to male
participants [OR = 1.79 (1.47 to 2.17)].
Separated, widowed or divorced parti
cipants reported a significantly higher
proportion of mental distress compared
to single participants [OR = 1.48 (1.08 to
2.03)]. Participants from Quebec reported
a significantly higher prevalence [OR =
1.57 (1.20 to 2.06)] of distress compared
to Ontario participants, while Atlantic
residents reported a lower prevalence [OR =
0.68 (0.53 to 0.87)] of distress compared
to Ontario participants. Senior participants
who did not complete their secondary
school education had a higher prevalence
[OR = 1.36 (1.07 to 1.72)] of distress
compared to post-secondary graduates.
Participants who reported their general
health index as “poor,” “fair” or “good”
had a higher prevalence of mental distress
compared to those who reported “excellent”
general health. Senior participants who had
any kind of chronic condition had a higher
prevalence of mental distress [OR = 1.60
(1.29 to 1.99)] compared to those without
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chronic conditions. Participants who had
engaged in physical activity within the
last three months had a lower prevalence
[OR = 0.82 (0.70 to 0.95)] of mental
distress compared to those who had not.
For variety of reasons, participants who
reported self-perceived unmet health care
needs had a higher proportion of reporting
mental distress compared to those who
reported satisfied health care needs [OR =
1.72 (1.38 to 2.13)]. The highest proportion
of respondents listed the main reason for
unsatisfied health care needs as difficulty
getting access to health care professionals.
The model, adjusted for the pattern of
missing values, is presented here. With
and without adjusting for missing values,
there were slight differences in para
meter estimates, standard errors and ORs.
Therefore, a GEE-based pattern mixture
model helps us to remove the bias of
estimates due to missing outcome values.

Discussion
Until now, there has been no proper
statistical analysis of the mental health of
Canadian seniors that accounts for both
the complexities of longitudinal NPHS data
(i.e. six cycles) and the hierarchical nature
formed by using a multi-stage complex
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Figure 2
Reasons for not getting needed health care in rural and urban areas
Rural

Urban

survey design. Moreover, this analysis
was adjusted for missing outcome values,
which will remove the bias of estimates.
There were significant differences among
baseline characteristics (i.e. sex, marital
status, geographic areas, education level,
income level, social support, smoking
status, drinking status, general health index,
physical activity and self-perceived unmet
health care needs) and among location
of residence (i.e. urban and rural).
We observed that rural seniors reported a
higher proportion of high mental distress
than urban seniors. In addition, there was

Chronic Diseases in Canada

a significant long-term association between
smoking and mental distress. Our results
revealed that there was a significant longterm association between self-perceived
unmet health care needs and mental health
among seniors (i.e. 55 years and older)
who live in both rural and urban areas.
Most mental health studies using longi
tudinal data sets as afforded by the NPHS
have focussed on depression. In our study,
the outcome is mental distress. Other
findings of our study were consistent with
those studies. Stephens et al.22 reported that
there is no relationship between mental
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health and adequate incomes; our results
also revealed this finding. According to
Stephens et al.,23 physical and mental health
problems were related. We also observed
that respondents who reported lower general
health status were associated with mental
distress. Our observation of better men
tal health in males than in females was
consistent with the findings of Stephens et
al.23 and Østbye et al.35 Similar to the fin
dings of Stephens et al.,23 chronic physical
health problems were closely associated
with mental health.
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Table 1
Baseline demography and other information by location of residence for 1994
Mental health
(moderate/high) –
rural counterparts

Mental health
(moderate/high) –
urban counterparts

p-value

< 0.0001

Demographic information
Age group
55 to 59

19.1

15.7

60 to 64

13.5

17.4

< 0.0001

65 to 69

16.6

14.8

< 0.0001

70 to 74

12.5

16.3

< 0.0001

75 to 79

24.6

13.8

< 0.0001

80 and older

18.2

19.4

0.1579

Male

11.8

11.0

< 0.0001

Female

22.2

19.8

< 0.0001

Married/common-law/partnership

17.1

13.7

< 0.0001

Separated/widowed/divorced

14.5

21.6

< 0.0001

Single

22.6

13.9

< 0.0001

Sex

Marital Status

Geographical area
Atlantic

19.8

12.0

< 0.0001

Quebec

24.7

23.0

< 0.0001

Ontario

13.1

14.4

< 0.0001

Prairies

14.6

14.9

0.0039

British Columbia

10.2

11.3

< 0.0001

Less than secondary school graduation

19.1

22.5

< 0.0001

Socio-economic status
Education level
Secondary school graduation

13.9

13.1

< 0.0001

Some post-secondary

13.8

10.5

< 0.0001

Post-secondary graduation

13.5

11.1

< 0.0001

Low

22.7

22.7

1.0000

Middle

16.6

14.8

< 0.0001

4.4

10.7

< 0.0001

Low

19.6

19.6

1.0000

Moderate

16.4

16.8

< 0.0001

High

15.1

11.4

< 0.0001

Income level

High
Social support
Social involvement score

Lifestyle
Smoking status
Current smoker

19.2

20.5

< 0.0001

Ex-smoker

15.5

15.5

1.0000

Non-smoker

17.4

14.7

< 0.0001
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Table 1 (continued)
Baseline demography and other information by location of residence for 1994
Mental health
(moderate/high) –
rural counterparts

Mental health
(moderate/high) –
urban counterparts

p-value

Drinking status
Current drinker

15.5

13.7

< 0.0001

Ex-drinker

19.1

21.3

< 0.0001

Non-drinker

21.3

21.2

0.4252

Poor

65.1

58.9

< 0.0001

Fair

32.0

33.5

< 0.0001

Good

13.6

14.5

< 0.0001

Very good

6.4

6.2

< 0.0001

Excellent

2.2

7.3

< 0.0001

Yes

18.8

18.8

0.2812

No

10.9

7.6

< 0.0001

Yes

14.3

14.7

< 0.0001

No

31.5

24.1

< 0.0001

Health-related:
General health status

Any chronic condition?

Physical activity within the last three months?

Self-perceived unmet health care needs
Yes

42.5

48.9

< 0.0001

No

16.2

15.0

< 0.0001

Reasons for not getting health care†
Difficulty getting access to health professionals
Financial constraints

47.2

61.5

F*

30.8

Felt inadequate health care provided

F*

31.7

Chose not to see health professionals

29.2

30.2

Other

66.1

58.2

Number of consultations – family doctor within last 12 months
None

11.9

8.2

< 0.0001

1 to 6 times

13.4

15.1

< 0.0001

More than 6 times

32.8

25.8

< 0.0001

F*- Due to confidentiality small percentages are not reported.
†p-values are not reported.

Table 2
Missing distress data patterns over six cycles
Description

Percentage

Completed all six cycles

38.43

One cycle missing

11.87

Two or more cycles missing

20.80

People who died within six cycles

28.90
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Table 3
Odds ratio (OR) and their 95% confidence interval (95% CI) based on multivariate binary
logistics regression (GEE-based pattern mixture model) of the prevalence of mental distress
OR (95% C.I.)
Drop:

Age Group:

Sex:

One missing

1.44 (1.13, 1.82)

Two or more missing

1.39 (1.10, 1.76)

Died within six cycles

1.68 (1.36, 2.06)

Completers

Reference

55 to 59

1.76 (1.31, 2.35)

60 to 64

1.49 (1.13, 1.97)

65 to 69

1.21 (0.93, 1.59)

70 to 74

1.07 (0.84, 1.38)

75 to 79

1.01 (0.80, 1.27)

80 and older

Reference

Female

1.79 (1.47, 2.17)

Male

Reference

Marital Status
Married/common-law/partnership

1.19 (0.87, 1.64)

Separated/widowed/divorced

1.48 (1.08, 2.03)

Single

Reference

Location of residence
Rural

1.16 (0.98, 1.37)

Urban

Reference

Geographical area
Atlantic

0.68 (0.53, 0.87)

Quebec

1.57 (1.20, 2.06)

Ontario

Reference

Prairies

1.00 (0.80, 1.25)

British Columbia

0.87 (0.67, 1.13)

Socio-economic status
Education level
Less than secondary school graduation

1.36 (1.07, 1.72)

Secondary school graduation

1.28 (0.94, 1.73)

Some post-secondary

1.11 (0.84, 1.47)

Post-secondary graduation

Reference

Income level
Low

1.30 (0.89, 1.89)

Middle

1.20 (0.88, 1.64)

High

Reference

Life-style
Smoking Status
Current smoker

1.26 (1.00, 1.60)

Ex-smoker

1.10 (0.92, 1.31)

Non-smoker

Reference
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In contrast to the findings of Stephens et
al.23 about the province of residence, we
found that there is a significant diffe
rence in the mental distress of seniors in
some geographic areas. Participants from
Quebec reported a high proportion of high
mental distress compared to their Ontario
participants; Atlantic residents reported a
lower proportion of high mental distress
compared to their Ontario participants.
There is a possibility of reverse causation,
which is shown by other researchers.36–40
Murphy et al.36 reported that smoking at
baseline was not related to a subsequent
incidence of depression. In addition,
they found that participants who become
depressed are more likely to begin or
continue smoking compared to participants
who never become depressed. Lasser et al.39
reported that persons with mental health
problems are about twice as likely to smoke.
Saffer et al.40 found that persons with a
history of mental health problems are 94%
more likely to smoke compared to persons
with no history of mental health problems.
This paper focused on investigating the
long-term association between mental
health and smoking. To determine the
direction of any causation, a special
analysis is required. The NPHS measures
self-reported, unmet health care needs by
asking, “During the past 12 months, was
there ever a time when you felt that you
needed health care, but you didn’t receive
it?” A “yes” response was tabulated as an
unmet need. Because of the wording of the
question addressing unmet needs, it is not
possible to distinguish situations in which
people did not receive services at all from
situations in which they were not received
in a timely manner. Chen et al.41 (2002)
and Sanmartin et al.42 (2002) reported
that individuals with chronic conditions,
including pain or distress were more
likely to report problems with the health
care delivery system. Several studies43 of
seniors’ health reported that the health
care system only marginally improved the
overall health of the senior population. Our
results, which correspond with the findings
of the above studies, suggested a possible
reverse causation. In this sense, the unmet
needs are the effect of the distress, not the
cause. To determine the direction of any
causation, further analysis is required.
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Table 3 (continued)
Odds ratio (OR) and their 95% confidence interval (95% CI) based on multivariate binary
logistics regression (GEE-based pattern mixture model) of the prevalence of mental distress

6.

Stephens T, Joubert N. The economic bur
den of mental health problems in Canada.
Chronic Dis Can. 2001;22(1):18–23.

7.

Murray CJL, Lopez AD, eds. The global
burden of disease: A comprehensive
assessment of mortality and disability from
diseases, injuries, and risk factors in 1990
and projected to 2020. Vol. 1. Cambridge
(MA): Harvard University Press; 1996. 990 p.

8.

World Health Organization. The world
health report 2001 – mental health: new
understanding, new hope. Geneva: World
Health Organization; 2001. 178 p.

9.

Stephens T, Joubert N. The economic bur
den of mental health problems in Canada.
Chronic Dis Can. 2001; 22(1):18-23.

OR (95% C.I.)
Health-related:
General health status
Poor

12.14 (7.69, 19.18)

Fair

5.26 (3.51, 7.88)

Good

2.74 (1.85, 4.06)

Very good

1.31 (0.89, 1.95)

Excellent

Reference

Any chronic condition*
Yes

1.60 (1.29, 1.99)

No

Reference

Physical activity within the last three months
Yes

0.82 (0.70, 0.95)

No

Reference

Self-perceived unmet health care needs
Yes

1.72 (1.38, 2.13)

No

Reference

* denotes one or more chronic conditions

These results can be used to improve
the design and delivery of mental health
services to rural and urban seniors. The
results can also be used to target methods
to reduce smoking among seniors who
live in rural and urban areas, and address
the causes of unmet health care needs.
Better design and delivery of services may
result in cost savings in terms of seniors’
psychotherapy appointments, emergency
room visits, medication use and consequent
productivity loss.
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