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Breast cancer incidence and 
neighbourhood income
by Marilyn J. Borugian, John J. Spinelli, Zenaida Abanto, Chen Lydia Xu and Russell Wilkins

ncidence and mortality rates for most chronic 
diseases including several types of cancer are 

higher among people of lower socio-economic 
status.1,2  By contrast, for female breast cancer in 
developed countries, the relationship may be inverted, 
with women of higher socio-economic status having 
higher rates,3-11 even when risk factors that differ by 
socio-economic status such as parity, age at fi rst birth 
and hormone use12 are taken into account.  Only one 
earlier study examined the risk of breast cancer in 
relation to socio-economic status in Canada,13 and it 
focused on the effects of passive smoking.  

I

The purpose of the present study was 
to examine the association between 
neighbourhood income and the diagnosis 
of female breast cancer.  Population data 
from the Canadian Cancer Registry were 
used to calculate national age-specifi c 
and age-standardized incidence rates of 
breast cancer from 1992 through 2004 
by neighbourhood income quintile and 
region.  At the outset, it is recognized that 
area-based analyses such as this cannot 
disentangle associations with income 
itself from neighbourhood context, nor 
can they establish causal relationships. 

Data and methods
Case selection
All incident cases of invasive breast 
cancer diagnosed from January 1, 1992 
through December 31, 2004 among 
Canadian women aged 19 or older 
were eligible for inclusion in this study.  
Cases were identifi ed from the Canadian 
Cancer Registry, accessed via the 
Statistics Canada Research Data Centre 
at the University of British Columbia.  

Of the 229,955 incident cases in the 
registry during the period, 3,750 (1.6%) 

Abstract
Background
In developed countries, women of higher socio-
economic status often have higher breast cancer 
incidence rates, compared with women of lower 
socio-economic status.  
Data and methods
Data were extracted from the Canadian Cancer 
Registry for the 229,955 cases of adult female 
invasive breast cancer diagnosed from 1992 
through 2004.  Postal code at diagnosis was used 
to determine neighbourhood income quintile.  
Breast cancer incidence was examined by year, 
region, age and neighbourhood income quintile.  
Census data for 1991 on children ever born 
and British Columbia data for 2006 on fi rst-time 
attendance at mammography screening were 
analyzed by neighbourhood income quintile.
Results
Residence in the lowest as opposed to the highest 
neighbourhood income quintile was associated 
with a 15% lower risk of being diagnosed with 
breast cancer.  Higher income levels were 
associated with lower parity in 1991 and a higher 
prevalence of fi rst-time screening mammography 
in British Columbia in 2006.
Interpretation
Canadian data support an association between 
the diagnosis of invasive breast cancer and 
neighbourhood income quintile. Parity and 
mammography screening may account for some 
differences in incidence.

Keywords 
Mammography screening, parity, Poisson 
regression, record linkage, small-area analysis, 
social class, socioeconomic factors
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were excluded because of missing, 
invalid or non-residential postal codes, 
and 37 because the women were younger 
than 19 at diagnosis.  This left 226,169 
(98.4%) cases.  

No personal identifi ers other than the 
6-digit postal code in the cancer registries 
were used.  The study was approved 
by the joint British Columbia Cancer 
Agency/University of British Columbia 
Research Ethics Board. 

Data sources and variables
The data obtained from the Canadian 
Cancer Registry for each breast cancer 
case were:  age at diagnosis, year of 
diagnosis, and postal code of usual place 
of residence at the time of diagnosis.  
Only the fi rst three digits of the postal 
code were available for cases diagnosed 
in Quebec. For the denominators, 
population data by census year (1991, 
1996, 2001, and 2006) and by 5-year 
age group were obtained from Statistics 
Canada for  enumeration areas (1991 and 
1996) and dissemination areas (2001 and 
2006), the smallest geographic units for 
which population data are released.  Data 
for non-census years were interpolated 
from values for the closest census years. 

To partially compensate for the lack 
of individual data on reproductive risk 
factors, 1991 census data on number 
of children ever born per 1,000 women 
aged 15 or older (parity) were used; these 
data were compiled by neighbourhood 
income quintile and region.  Information 
for 1991 was used because this question 
was not asked on later censuses.

The possible effect differential use of 
screening mammography was examined 
by neighbourhood income quintile 
with already-extracted 2006 British 
Columbia data on fi rst-time screening 
mammography attendance, compiled 
by neighbourhood income quintile as 
determined by postal code at the time of 
screening.

Neighbourhood income quintiles
Neighbourhood income quintiles 
were defi ned for enumeration and 
dissemination areas according to 
methods developed at Statistics Canada, 

and Nunavut; the combined population 
of the territories was less than 2% of 
the population of the Prairie provinces); 
Ontario; Quebec; and Atlantic (Nova 
Scotia, New Brunswick, Prince Edward 
Island, and Newfoundland and Labrador).  

Age-standardized breast cancer 
incidence rates (ASIR) per 100,000 
female person-years at risk were 
computed by the direct method using 
the 1991 population of Canada as the 
standard.  Rate ratios (RR, a measure 
of relative risk) with 95% confi dence 
intervals based on the Poisson 
distribution were computed from the 
ASIR for each neighbourhood income 
quintile relative to the highest income 
quintile, with year of diagnosis as a co-
variate and stratifi ed by 10-year age 
group.  Tests for heterogeneity and trend 
in the RRs were calculated using the 
likelihood ratio test from the standard 
technique of Poisson regression.15  
Differences in neighbourhood income 
quintile RRs across age and year were 
tested using interaction terms in the 
Poisson regression model. 

Data on the number of children 
ever born per 1,000 women aged 15 or 
older were compiled by neighbourhood 
income quintile for 1991.  

Data for 2006 from the British 
Columbia Screening Mammography 
Program were examined by 
neighbourhood income quintile as 
determined by postal code at time of 
attendance.  The percentage of women  
aged 30 to 89 undergoing screening 
mammography for the fi rst time was 
calculated.  

Results
Age group and neighbourhood 
income quintile
For women in all age groups, the risk of 
being diagnosed with breast cancer was 
greatest in the highest neighbourhood 
income quintile (Table 1).  Compared 
with women in neighbourhoods in the top 
quintile, the RRs for those in the lowest, 
second-lowest, middle, and second-
highest quintiles were lower: 0.85, 0.89, 
0.92 and 0.95, respectively.  

and assigned based on the postal code 
of the subject’s usual place of residence 
at the time of breast cancer diagnosis.  
Quintile values were determined for each 
census during the study period.  The 
value derived from the census closest to 
the diagnosis date was assigned to each 
subject’s record.8  

Based on the postal code, the 
corresponding 1996 census enumeration 
areas and 2001 and 2006 dissemination 
areas were determined using Statistics 
Canada’s postal code conversion 
software (PCCF+ Version 4J).  
Additional fi les were used to determine 
the corresponding 1991 census 
enumeration areas, based on the nearest 
centroids (central points described by 
longitude and latitude) of those areas 
with respect to the 1996 enumeration 
area centroids.  Neighbourhood income 
data were obtained from the census 
closest to the diagnosis date. 

Neighbourhood income quintiles were 
based on average income per single-
person equivalent in the enumeration 
area or dissemination area.  This measure 
uses the person-weights implicit in the 
Statistics Canada low-income cut-offs 
to derive “single-person equivalent” 
multipliers for each household size.  This 
is a way of adjusting for household size, 
since more sophisticated variables were 
not available for enumeration areas 
before 2001.  Population quintiles by 
neighbourhood income were constructed 
within each area (census metropolitan 
area, census agglomeration or residual 
areas in each province), then pooled 
across areas.  Because housing costs vary 
substantially across Canada, area-based 
quintiles better refl ect income adequacy 
relative to need. 

Statistical analysis
Female breast cancer incidence rates 
were calculated for each 10-year age 
group, year of diagnosis, region and 
neighbourhood income quintile, using 
Orius 98 Manager software.14   The 10 
provinces and 3 territories were grouped 
into 5 regions:  British Columbia; Prairies 
and Territories (Alberta, Saskatchewan, 
Manitoba, Yukon, Northwest Territories, 
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This pattern was most pronounced 
among women aged 19 to 39 or 70 or 
older, among whom the reductions in 
risk were 25% and 20%, respectively, 
for those in the lowest as opposed 
to the highest income quintile.  The 
corresponding risk reductions were 
attenuated (ranging from 7% to 15%) but 
still statistically signifi cant in the other 
age groups.  

In each region, differences in breast 
cancer ASIRs among the fi rst four 
neighbourhood income quintiles were 
relatively small (and often not statistically 
signifi cant), but the difference was much 
larger (and always signifi cant) between 
the fourth and fi fth (Figure 1). 

Parity
In 1991, in all regions except British 
Columbia, the number of children ever 
born per 1,000 women aged 15 or older 
was inversely related to neighbourhood 
income quintile (Figure 2).  Regional 
differences were striking:  women in 
each neighbourhood income quintile 
in Atlantic Canada had, on average, 
about 50% more children than did their 
counterparts in British Columbia. 

Trends and birth cohorts
Overall, breast cancer ASIRs in all 
neighbourhood income quintiles had 
declined slightly by 2004, following 
a short-term rise in the late 1990s that 
coincided with the uptake of screening 
mammography offered by provincial 
programs.  However, throughout the 
period, the association between higher 
neighbourhood income and higher breast 
cancer incidence persisted.  The greatest 
difference in ASIRs between adjacent 
income quintiles was between the fourth 
and fi fth, although the gap widened from 
1995 to 1998, and then narrowed from 
2002 to 2004. 

To investigate possible birth cohort 
effects, breast cancer ASIRs for women 
aged 50 to 59, 60 to 69, and 70 or older 
were examined by neighbourhood income 
and year of diagnosis (Figure 3).  The 
two-way interaction of neighbourhood 
income quintile RR across each age 
group and year (p<0.001 in each case) 
was also tested.  Over the 13-year period, 
in all neighbourhood income quintiles, 
breast cancer incidence rates were stable 
or rose slightly among women in their 
50s and 60s, but declined among women 
aged 70 or older.  For women in their 
60s and 70 or older, the gap in incidence 
rates across the income quintiles widened 
in the fi rst few years of the period and 
persisted through 2004. 

Screening mammography
For British Columbia women in each 
age group (except 70 to 79), those in 
higher-income neighbourhoods tended 
to be more likely to have presented for 
a fi rst mammogram, compared with 
those in lower-income neighbourhoods 
(Figure 4).  

Table 1
Incident cases of female breast cancer, age-standardized incidence rates, and rate 
ratios, by age group and neighborhood income quintile, Canada, 1992 to 2004

Age group (years)/
Neighbourhood income quintile

Number 
of cases

Age-
standardized 

incidence rate
(per 100,000)

Rate ratio†

%

95%
confidence

interval
from to

 

Total 19 or older
1 (lowest) 44,138 114.21 0.85 0.84 0.86
2 45,671 119.69 0.89 0.88 0.90
3 44,693 117.70 0.92 0.91 0.93
4 44,544 117.47 0.95 0.94 0.96
5 (highest) 47,943 128.00 1.00 … …

19 to 39
1 (lowest) 2,247 10.25 0.75* 0.72 0.78
2 2,396 11.39 0.83* 0.80 0.87
3 2,631 12.47 0.91* 0.88 0.95
4 2,759 13.04 0.96 0.93 1.00
5 (highest) 2,709 13.58 1.00 … …

40 to 49
1 (lowest) 6,631 129.91 0.93* 0.91  0.95
2 7,486 135.35 0.97* 0.95 0.99
3 7,830 132.42 0.95* 0.93  0.97
4 8,431 133.62 0.96* 0.94  0.98
5 (highest) 9,474 141.19 1.00 … …

50 to 59
1 (lowest) 9,032 238.98 0.91* 0.90  0.93
2 9,777 239.92 0.93* 0.91  0.94
3 10,193 242.03 0.94* 0.92  0.96
4 11,010 252.57 0.99 0.97  1.01
5 (highest) 12,082 255.50 1.00 … …

60 to 69
1 (lowest) 9,944 305.13 0.85* 0.84  0.87
2 10,524 317.57 0.90* 0.88  0.92
3 10,168 323.12 0.93* 0.91  0.94
4 9,970 333.11 0.96* 0.94  0.97
5 (highest) 10,439 347.72 1.00 … …

70 or older
1 (lowest) 16,284 354.60 0.80* 0.79 0.82
2 15,488 368.32 0.85* 0.84  0.86
3 13,871 385.12 0.89* 0.88  0.91
4 12,384 397.29 0.92* 0.90  0.94
5 (highest) 13,239 431.94 1.00 … …
† reference category is highest neighbourhood income quintile (5)
* signifi cantly different from reference category
… not applicable
Source: Canadian Cancer Registry; 1991, 1996, 2001 and 2006 Census of Canada.
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Discussion
This analysis of breast cancer incidence 
rates by neighbourhood income quintile 
revealed a 15% lower risk of diagnosis 
among women in the lowest quintile, 
compared with those in the highest.    
Similar patterns for breast cancer in 
relation to individual socio-economic 
status, as measured by education, were 
reported for a Norwegian prospective 
cohort.16  An earlier study of breast 
cancer mortality in urban Canada1 found 
a 12% lower risk in the lowest compared 
with the highest neighbourhood income 
quintile.

The association between breast cancer 
risk and neighbourhood income may be 
partly explained by the distribution of 
risk factors such as parity or age at fi rst 
birth that also vary with socio-economic 
status, as has been reported in some 17,18 
but not all12 studies.  

Parity may infl uence breast cancer 
risk through the reduction of estrogen 
exposure during the months when no 
menstrual cycles are experienced.19-23   
And indeed, women in higher-income 
neighbourhoods tended to have fewer 
children than did those in lower-income 
neighbourhoods.  However, the major 
difference in parity was between the fi rst 
(lowest) and second (next lowest) income 
quintiles, while the major difference in 
breast cancer incidence was between 
the fourth and fi fth (highest) quintiles.  
Moreover, the association between 
parity and breast cancer incidence did 
not apply across regions.  For example, 
among the regions, parity was lowest 
for British Columbia women, but British 
Columbia’s breast cancer incidence rates 
were also among the lowest.   

The availability of data by age group 
from 1992 to 2004 made it possible to 
consider possible birth cohort effects.  
The results showed a decline in incidence 
among women aged 70 or older, but a 
rise among those aged 50 to 59. 

In a 1987 paper,24 White et al.  
examined the changes in breast cancer 
risk that would be expected if age at fi rst 
birth was the only factor at work.  That 
study may help to explain the results of 

Source: 1991 Census.

Figure 2
Children ever born, by neighbourhood income quintile and region, Canada, 
1991
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Figure 1
Age-standardized incidence rates for female breast cancer, by neighbourhood 
income quintile and region, Canada, 1992-2004

Source: Canadian Cancer Registry; 1991, 1996, 2001 and 2006 Census of Canada.
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the present analysis.  Women who were 
aged 70 or older in 1992 had been in 
the family formation stage in the 1940s, 
when births were delayed, notably as a 
result of World War II; this potentially 
conferred a higher breast cancer risk on 
them.  By contrast, women who were in 
their 70s in 2004 had entered their child-
bearing years during the postwar baby-
boom and so may have been at lower risk 
of breast cancer due to earlier ages at fi rst 
birth.  The risk profi le of 50- to 59-year-
olds also changed over the study period, 
as the women who had started families in 
the early 1960s were succeeded by those 
who started families in the 1970s when 
the trend was toward later ages at fi rst 
birth.  Thus, women in their 50s at the 
end of the study period may have been at 
greater risk of breast cancer than was the 
case for the previous generation.

Figure 3
Age-standardized breast cancer incidence rates, by neighbourhood income 
quintile, year of diagnosis and age group, Canada, 1992 to 2004

Source: Canadian Cancer Registry; 1991, 1996, 2001 and 2006 Census of Canada.
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 ■ Data from other countries indicate an 
elevated risk of breast cancer among 
women of higher socio-economic 
status.

 ■ Factors such as number of children 
even born (parity) and participation in 
screening mammography, which also 
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be responsible for the association.
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add?

 ■ Across Canada over a recent 13-year 
period, breast cancer incidence rates 
were highest in the most affluent 
neighbourhoods, and considerably 
lower in all other neighbourhoods. 

 ■ Lower parity and a higher prevalence 
of screening mammography may be 
related to the higher breast cancer 
incidence rates among women in 
the highest neighbourhood income 
quintile, but these factors did not 
fully explain the differences across 
income categories.
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be associated with breast cancer risk.  
This suggests that area-based measures 
are not just proxies for individual-
level socio-economic status, but may 
represent additional factors.  Future 
analysis of data from prospective cohorts 
would allow comparison of individual 
and neighbourhood factors, as well as 
lifestyle, family history, occupational 
and residential history, and biologic 
sample data collected before the onset of 
disease.

Limitations
The design of this study limited the 
investigation of factors that might help 
explain why living in a higher-income 
neighbourhood would be associated 
with a higher risk of being diagnosed 
with breast cancer.  The use of small-
area data meant that it was not possible 
to directly adjust for individual-level risk 
factors.  Moreover, only one postal code 
(residence at diagnosis) was available, so 

Consistent with earlier research,25 the 
present analysis shows a strong positive 
association between participation 
in screening mammography and 
neighbourhood income quintile among 
women aged 40 to 69.

A positive association between 
socio-economic status and breast cancer 
has been reported in many developed 
countries,3-4, 7 but over time, rates among 
women of lower socio-economic status 
have started to “catch up”.26  For example, 
area-based socio-economic disparities 
in breast cancer incidence in the United 
States levelled off or narrowed after 
2000,27 similar to the difference reported 
in the present study between the fourth 
(second highest) and fi fth (highest) 
income quintiles.  

But even taking individual-level 
indicators of socio-economic status and 
known risk factors into account, Robert 
et al.12 showed that area-based measures 
of socio-economic status continued to 

the income quintile of neighbourhoods 
where women with breast cancer had 
lived at potentially relevant earlier 
periods could not be considered.  As 
well, national cancer registration data 
contain no staging information.

Only the fi rst three digits of the 
postal code were available for cases 
diagnosed in Quebec, thereby yielding 
less precise estimates of neighbourhood 
income quintile.  Such non-differential 
misclassifi cation would tend to attenuate 
effect estimates, thus diminishing the 
association between diagnosis and 
neighbourhood income, especially for 
Quebec.

Data on the two factors that might 
contribute to the results―parity and 
mammography―were also limited. 
Census parity data were available only 
for 1991.  Screening mammography data 
pertained to British Columbia, and to 
fi rst-time attendance, which may differ 
from return attendance with respect to 
important factors such as age.  However, 
differential access to medical care or 
screening28 were unlikely to have been 
major factors because of publicly funded 
universal health care in Canada.  

The small percentage of cases that 
were excluded was unlikely to have 
biased the results.  

Conclusion
Breast cancer incidence is one of 
the few adverse health outcomes 
consistently associated with higher 
socio-economic status.  The association 
may be partly related to differences in 
parity and screening mammography, 
but other factors remain to be identifi ed.  
Additional research on neighbourhood-
level differences would be benefi cial in 
informing public health strategies for 
breast cancer prevention. ■
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Figure 4
Percent of eligible population aged 40 to 79 attending fi rst-time screening 
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Associations between household food 
insecurity and health outcomes in the 
Aboriginal population (excluding reserves)
by Noreen Willows, Paul Veugelers, Kim Raine and Stefan Kuhle

ood insecurity exists when the availability of 
nutritionally adequate and safe foods or the ability 

to acquire such food in socially acceptable ways is 
limited or uncertain.1   It can range from the fear of 
not being able to provide or obtain food to hunger 
due to food shortages.  The deprivation of basic need 
represented by food insecurity is a possible precursor 
to suboptimal dietary intakes and compromised health 
and well-being.2,3   Food insecurity is thus an important 
public health issue, particularly for economically 
marginalized groups including Aboriginal peoples.4-7 

F

In Canada, “Aboriginal peoples” are the 
descendants of the original inhabitants of 
North America, and include Status and 
non-Status Indians (First Nations), Métis 
and Inuit.8  Research shows that the health 
of these groups is less favourable than 
that of the non-Aboriginal population.9  
Moreover, health inequalities persist 
when socio-economic factors, obesity 
and health behaviours such as smoking 
and alcohol consumption are taken into 
account.9   

The Canadian Community Health 
Survey (CCHS) provides information on 
health status, health care use and health 
determinants.  Although the survey 
excludes residents of Indian Reserves 
and some remote regions,10 the CCHS 
can be used to examine the health of 
the majority of Aboriginal people.  

According to the 2001 Census, more 
than 70% of the Aboriginal population 
lived off a reserve, most of them (68%) 
in urban areas.11   The 2004 CCHS 
intentionally oversampled Aboriginal 
people aged 19 to 50 to allow for analysis 
of this subpopulation.  

The 2004 CCHS was the first cycle 
of the survey to measure household 
food security using the United States 
Household Food Security Survey 
Module (HFSSM).12,13  The HFSSM is 
an internationally validated 18-question 
measure of the food security status of  
households in the previous 12 months.14  
Household food insecurity (HFI) 
identified using the HFSSM is not the 
same as general income inadequacy; 
rather, it is a condition of deprivation due 

Abstract
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Aboriginal people are more vulnerable to food 
insecurity and morbidity than is the Canadian 
population overall.  However, little information 
is available about the association between food 
insecurity and health in Aboriginal households.   
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Data from the 2004 Canadian Community Health 
Survey—Nutrition were used to examine the 
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and self-reported health, well-being and health 
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respondents from food-insecure households had 
significantly higher odds of poor general health, 
high stress, life dissatisfaction, and a very weak 
community belonging.
Interpretation
Reductions in household food insecurity may 
improve the health and well-being of Aboriginals 
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to resource constraint in one specific area 
of need.14   

Based on responses to the HFSSM, 
one-third of Aboriginal households 
participating in the 2004 CCHS 
experienced multiple conditions 
characteristic of HFI; the figure for 
non-Aboriginal households was 9%.4  
Aboriginal households had a higher 
prevalence of socio-demographic risk 
factors for HFI, and the relationship 
between HFI and these factors was 
stronger among Aboriginal respondents.4 

The aim of the present exploratory 
study was to determine if HFI was 
a specific correlate of health in the 
Aboriginal population.  Data from the 
2004 CCHS were  used to examine 
the relationship between HFI and self-
reported health, well-being and health 
behaviours among adult Aboriginal 
respondents. 

Data and methods
Survey design
The 2004 CCHS—Nutrition was a cross-
sectional survey of residents of private 
dwellings in the 10 provinces.  A complex 
multistage sampling strategy was used 
to select households and respondents.  
From January 2004 through January 
2005, one member from each of 35,107 
households was interviewed.  The survey 
covered approximately 98% of the 
population of the provinces.  To ensure 
that the survey was representative, a non-
response adjustment was applied to the 
survey weights.  Detailed descriptions of 
the CCHS design, sample and interview 
procedures are available elsewhere.12,13,15 

Variable selection
From 13 fixed ethnic responses, 
respondents were asked to select those 
that applied.  Respondents were included 
in the present study if they self-identified 
as Aboriginal, even if they also indicated 
another ethnic group.  This approach is 
consistent with that used in the Census, 
whereby someone reporting at least 
one Aboriginal ancestor is categorized 
as Aboriginal.16   Of the 1,528 CCHS 
respondents who identified as Aboriginal, 

Crohn’s Disease or colitis, osteoporosis 
(respondents aged 50 or older), or any 
other long-term physical or mental 
condition.  Individuals were considered 
to have a chronic condition if they 
responded “yes” to the presence of one 
or more.9 

Two health behaviours—
cigarette smoking and fruit/vegetable 
consumption—were considered.  
Smoking was dichotomized as current 
non-smoker or current smoker.  Fruit/
Vegetable consumption was considered 
“low” if respondents reported fewer 
than five times a day, and “adequate” if 
they reported five or more times a day.  
Weight status, including obesity, was not 
retained as an outcome variable because 
directly measured height and weight 
were available for only 57.5% of adult 
respondents.18  

Statistical analysis
Associations between HFI and the health 
outcomes/behaviours were examined in 
a series of univariate and multivariate 
logistic regression models.  The 
multivariate models were adjusted for 
age and gender (Model 1); for age, gender 
and household education (Model 2); and 
for age, gender, household education and 
household income adequacy (Model 3).  
Standard errors were estimated with a 
bootstrapping procedure.19,20   Prevalence 
estimates were calculated using sampling 
weights provided by Statistics Canada 
to account for design effect and non-
response bias.  Sampling variability 
guidelines recommended by Statistics 
Canada for interpreting the coefficient 
of variation (CV) were used.  Data with 
a moderate CV (16.5% to 33.3%) must 
be interpreted with caution.15  Stata 
Version 9 (Stata Corp, College Station, 
TX, USA) was used to perform the 
statistical analyses.

The study was conducted under the 
Research Data Centre Program,21 which 
provided access in a secure university 
setting to the 2004 CCHS—Nutrition 
Master File.13   Institutional ethics 
approval was received from the Human 
Research Ethics Board of the Faculty 
of Agriculture, Forestry and Home 
Economics, University of Alberta. 

59% were North American Indian, 37% 
Métis and 3% Inuit,12 a distribution 
proportionally similar to that in the 2006 
Census.17  Only data from Aboriginal 
respondents aged 18 or older were used 
in this analysis.   

Because of the relatively small sample 
size, categories for almost all variables 
were aggregated.  Information about 
the original survey variables is available 
elsewhere.15  Household food security 
status was based on an interpretation of 
the responses to the HFSSM developed 
by Health Canada’s Office of Nutrition 
Policy and Promotion.13  Specifically, 
the questions addressed household food 
access issues in the context of financial 
constraint.  Moderate and severe HFI 
were combined into a single category.  

The socio-demographic variables 
used in the analyses were age, gender, 
household education and household 
income adequacy.  Household education 
was the highest level attained by any 
household member.  Household income 
adequacy was based on the number 
of people in the household and total 
household income from all sources in the 
12 months before the interview.  

Five CCHS questions were used to 
assess respondents’ health and well-
being:  self-reported general and mental 
health, life satisfaction, stress, and sense 
of community belonging.  In each case, 
respondents selected from four or five 
options.  Responses to the questions 
about self-perceived general and mental 
health were dichotomized as “good” 
(excellent/very good/good) or “poor” 
(fair/poor).  Stress was dichotomized 
as “high” (quite a bit/extreme stress) 
or “low” (not at all stressful/not very 
stressful/a bit stressful).  Life satisfaction 
was dichotomized as “high” (very 
satisfied, satisfied) or “low” (neither 
satisfied nor dissatisfied/dissatisfied or 
very dissatisfied).  Sense of community 
belonging was dichotomized as “present” 
(very strong/somewhat strong/weak) or 
“very weak” (very weak).  

Respondents were asked if a health 
professional had diagnosed them with 
any of the following chronic conditions:  
high blood pressure, diabetes, heart 
disease, cancer, a bowel disorder such as 
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Results
The sample size comprised 837 
Aboriginal respondents aged 18 or older 
living off a reserve, 57% of whom were 
women (data not shown).  More than 
half (52%) of respondents were aged 18 
to 40; a third (32%) were aged 41 to 55; 
and the remaining 15% were aged 55 or 
older.  More than a third (36%) lived in 
households where the highest level of 
educational attainment was secondary 
graduation or less.  Almost half lived 
in households in the lowest (23%) or 
lower-middle (25%) income adequacy 
categories; 48% were from households in 
the upper-middle (30%) or highest (18%) 
income categories.  For small percentages 

of respondents, data were missing for 
education (3%) and household income 
adequacy (5%). 

Almost three in ten (29%) Aboriginal 
adults lived in food-insecure households.  
Compared with their counterparts in 
food-secure households, they were more 
likely to report poor general health (36% 
versus 21%) and poor mental health 
(21% versus 10%), life dissatisfaction 
(28% versus 13%), a very weak sense 
of community belonging (20% versus 
11%), high stress (43% versus 21%),  
and cigarette smoking (64% versus 46%) 
(Table 1).   When age and gender were 
taken into account, these relationships 
remained significant, and in addition, 
Aboriginal adults in food-insecure 
households had greater odds of low fruit/
vegetable consumption than did those 
in food-secure households (Table 2, 
Model 1).  When household education 
was also considered (Model 2), the odds 
for poor mental health, smoking, and low 
fruit/vegetable consumption no longer 
differed significantly between the two 
groups.  And when income adequacy 
was included (Model 3), stress was 
the only health outcome that remained 
significantly higher for Aboriginal adults 
in food-insecure households.    

Discussion
The 2004 CCHS—Nutrition data reveal 
associations between HFI and several 
health outcomes among Aboriginal 
adults living off a reserve.  Even when 
age, gender and household education 
were taken into account, adults in food-
insecure households were more likely 
than those in food-secure households 
to have poor self-perceived general 
health, high stress, low life satisfaction, 
and a very weak sense of community 
belonging.  However, except for 
stress, the relationships were no longer 
significant when the data were further 
adjusted for household income.  The 
inclusion of income likely over-adjusted 
the data, because the HFSSM questions 
pertain either to a lack of money or an 
inability to afford food as the reason 
for the situations and behaviours 

that characterize food insecurity.13,14  
Therefore, the results of the age- /gender- 
/education-adjusted model may better 
reflect the associations between HFI and 
the health outcomes.  

The poorer health and well-being 
of Aboriginal adults in food-insecure 
households are consistent with other 
research.  For example, a study of CCHS 
respondents with diabetes found that HFI 
was associated with life dissatisfaction, 
poor general and mental health, and 
increased stress.22    

Anxiety is another dimension of HFI.13  
In Canada, HFI has been associated 
with acute and chronic stress, a sense of 
alienation, and exclusion from society.23,24  
Thus, the associations between HFI and 
stress, life dissatisfaction and a very 

Table 1
Prevalence of measures of health and 
well-being and health behaviours, by 
household food security status, off-
reserve Aboriginal population aged 18 
or older, Canada, 2004

Total

Household food 
security status

Insecure Secure
 

%
Self-perceived 
general health
Good 75 64 79
Poor 25 36 21
Self-perceived mental 
health
Good 87 79 90
Poor 13 21E 10E

Self-perceived stress
Low 72 57 79
High 28 43 21E

Life satisfaction
High 83 72 87
Low 17 28E 13E

Sense of community 
belonging
Present 87 80 89
Very weak 13 20E 11E

Chronic condition
No 55 53 57
Yes 45 47 44

Smoking 
Non-smoker   49 36 54
Current smoker 51 64 46

Fruit/Vegetable intake
At least 5 times a day   14 9E 17
Less than 5 times a day 86 91 83
E use with caution
Source: 2004 Canadian Community Health Survey—Nutrition.

What is already 
known on this 
subject?

 ■ Aboriginal people experience 
mortality and morbidity rates that 
exceed rates for non-Aboriginal 
Canadians.

 ■ Household food insecurity is an 
important public health issue in 
Canada, particularly for economically 
marginalized groups including First 
Nations, Métis and Inuit.

 ■ Household food insecurity is a 
possible precursor to suboptimal 
dietary intakes and compromised 
health and well-being.

What does this study 
add?

 ■ Aboriginal adults in food-insecure 
households were more likely than 
those in food-secure households 
to have poor general health, high 
stress, less life satisfaction, and 
a very weak sense of community 
belonging.

 ■ These relationships persisted even 
when age, gender and household 
educational attainment were taken 
into account.
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weak sense of community belonging in 
the present study were anticipated.

Among Canadians in general, a very 
strong sense of community belonging has 
been associated with excellent or very 
good general and mental health.25  Among 
Aboriginal Canadians in particular, 
the connection between the individual 
and the larger society continues to be a 
strong determinant of health.26  In this 
study, HFI was associated with a very 
weak sense of community belonging and 
poor self-reported health; however, it is 
possible that an interrelationship may 
exist among all three.

Table 2
Unadjusted and adjusted odds ratios relating household food security status to measures of health and well-being and 
lifestyle behaviours, off-reserve Aboriginal population aged 18 or older, Canada, 2004

Model 1
(adjusted for age, gender)

Model 2
(adjusted for age, gender, 

household education)

Model 3
(adjusted for age, gender, 

household education, 
household income 

adequacy)

Unadjusted 
odds
ratio

95%
confidence

interval Adjusted 
odds
ratio

95%
confidence

interval Adjusted 
odds
ratio

95%
confidence

interval Adjusted 
odds
ratio

95%
confidence

interval
from to from to from to from to

 

Poor self-perceived general health 
Food insecure 2.09* 1.17 3.74 2.42* 1.34 4.36 2.37* 1.29 4.37 1.53 0.75 3.11
Food secure† 1.00 ... ... 1.00 ... ... 1.00 ... ... 1.00 ... ...

Poor self-perceived mental health
Food insecure 2.55* 1.06 6.14 2.54* 1.05 6.12 2.36 0.96 5.81 1.62 0.48 5.50
Food secure† 1.00 ... ... 1.00 ... ... 1.00 ... ... 1.00 ... ...

High self-perceived stress
Food insecure 2.81* 1.45 5.43 2.77* 1.46 5.26 2.86* 1.48 5.52 3.13* 1.44 6.78
Food secure† 1.00 ... ... 1.00 ... ... 1.00 ... ... 1.00 ... ...

Low life satisfaction
Food insecure 2.64* 1.24 5.62 3.03* 1.43 6.43 2.89* 1.40 5.95 2.15 0.89 5.18
Food secure† 1.00 ... ... 1.00 ... ... 1.00 ... ... 1.00 ... ...

Very weak sense of community belonging
Food insecure 2.16* 1.05 4.45 2.10* 1.02 4.33 2.16* 1.07 4.36 1.70 0.76 3.81
Food secure† 1.00 ... ... 1.00 ... ... 1.00 ... ... 1.00 ... ...

Presence of chronic condition
Food insecure 1.17 0.66 2.08 1.47 0.82 2.64 1.61 0.88 2.93 1.65 0.81 3.38
Food secure† 1.00 ... ... 1.00 ... ... 1.00 ... ... 1.00 ... ...

Current smoker
Food insecure 2.08* 1.22 3.54 1.93* 1.12 3.31 1.59 0.94 2.69 1.20 0.66 2.17
Food secure† 1.00 ... ... 1.00 ... ... 1.00 ... ... 1.00 ... ...

Low fruit/vegetable intake
Food insecure 2.00 0.98 4.09 2.12* 1.04 4.36 1.99 0.97 4.08 1.86 0.76 4.55
Food secure† 1.00 ... ... 1.00 ... ... 1.00 ... ... 1.00 ... ...
† reference category
* signifi cantly different from reference category (p<0.05)
... not applicable
Source: 2004 Canadian Community Health Survey—Nutrition.

Limitations
Specific problems related to the design 
and variable selection of the CCHS 
2004—Nutrition make the interpretation 
of results problematic.  The survey was 
cross-sectional, so causal relationships 
between variables cannot be inferred.  
And because the survey relied on self-
reports, the results are subject to recall 
and report bias.  

Owing to the small number of 
Aboriginal respondents, the present study 
was limited by the need to aggregate 
data.  For example, health outcomes for 
respondents from the most food-insecure 

households could not be examined 
separately.  As well, data for individuals 
with sole and mixed Aboriginal ancestry 
had to be combined, although their life 
experiences and cultural orientation may 
differ.27   Similarly, data for respondents 
who identified as North American 
Indian, Métis or Inuit had to be pooled.  
Individuals reporting North American 
Indian origins comprised the largest 
percentage of Aboriginal respondents, 
so the findings are more reflective of the 
circumstancs of First Nations than of the 
other groups.    

Cultural or ethnic identity may 
influence individuals’ perception of their 
well-being.28    The concept of health for 
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many Aboriginal peoples is a balance of 
the physical, mental, emotional, spiritual 
and social aspects of life.29  Questions 
that would assess the degree to which 
such a balance is achieved were not 
part of the CCHS.  Consequently, the 
measures of health may not correspond 
with traditional Aboriginal perceptions 
of health that are based on holistic and 
ecological foundations.30  

The small sample size precluded 
analysis of health outcomes of HFI 
among Aboriginal children.  This is an 
important area of research for future 
studies.  
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Conclusion
The complex reality of the lives of 
the Aboriginal population living off a 
reserve is of major importance, but these 
groups tend to be under-represented 
in health research in Canada.31    Using 
an internationally validated tool, the 
present study contributes to a greater 
understanding of HFI among this 
population.  The findings suggest that 
the pervasiveness of HFI in the context 
of financial constraint may contribute to 
the relatively poor health and well-being 
of Aboriginal people. ■
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Conditional survival analyses across 
cancer sites
by Larry F. Ellison, Heather Bryant, Gina Lockwood and Lorraine Shack

Abstract
Survival estimates measured from the time of a 
cancer diagnosis become less informative after 
one or two years’ survival.  Using records from the 
Canadian Cancer Registry linked to the Canadian 
Vital Statistics Death Database, fi ve-year 
conditional relative survival ratio (RSR) estimates 
were derived for a large number of cancers.  For 
each cancer with an initial fi ve-year RSR of at 
least 80% (except breast cancer), a conditional 
fi ve-year RSR of 95% or more was achieved 
after fi ve years’ survival.  Among cancers with 
initial fi ve-year RSRs of 50% to 79%, a fi ve-year 
conditional RSR of 95% or more was observed 
for cancers of the cervix uteri and colon after 
fi ve years.  There was no apparent improvement 
in survival prospects during the fi rst fi ve years 
after diagnosis for chronic lymphocytic leukemia 
(CLL).  Despite initial prognoses of less than 50%, 
a conditional fi ve-year RSR of at least 90% fi ve 
years after diagnosis was achieved for stomach 
cancer and leukemia (excluding CLL).
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neoplasms, population surveillance, prognosis, 
registries, survival analysis

Authors
Larry F. Ellison (1-613-951-5244; larry.ellison@
statcan.gc.ca) is with the Health Statistics Division 
at Statistics Canada, Ottawa, Ontario, K1A 
0T6.  Heather Bryant and Gina Lockwood are 
with the Canadian Partnership Against Cancer, 
Toronto, Ontario.  Lorraine Shack is with Alberta 
Health Services and Community Health Science,  
University of Calgary, Calgary, Alberta.

urvival statistics are an indicator of the 
effectiveness of cancer detection and treatment.1  

These statistics are used to compare cancer control 
over time2 and across jurisdictions.3,4  They are also 
of interest to clinicians providing direct care and 
to patients, who usually want an estimate of their 
prognosis.5

S

Survival estimates are typically 
presented as the probability—or the ratio 
of observed and expected probabilities in 
the case of relative survival—of surviving 
a given length of time (for example, 
fi ve years) after diagnosis.  However, 
these estimates are less informative for 
people who have survived one or more 
years, as the risk of death due to cancer 
is often greatest in the fi rst few years.  
After this initial period, the prognosis 
can improve substantially, so the earlier 
estimates no longer apply.6  The outlook 
for such people can be estimated more 
appropriately using conditional survival. 

For the fi rst time in Canada, predicted 
conditional relative survival estimates 
are presented for a large number of 
cancers.  Cancers with the greatest 
relative improvement in prognosis since 
diagnosis are highlighted.  Cancers 
showing less improvement are also 
identifi ed.

Prognosis improves over time
For almost all the individual cancers 
studied, the relative probability of 
living an additional fi ve years improved 
when measured at increasingly longer 
periods after diagnosis, the effect being 
strongest in the fi rst one to two years 
(Table 1).  A notable exception was 
chronic lymphocytic leukemia (CLL), 
for which fi ve-year relative survival was 
just under 80% at diagnosis and did not 
appear to improve over the subsequent 
fi ve years. 

After fi ve years’ survival, the 
conditional fi ve-year relative survival 
ratio (RSR) had risen to at least 95% for 
the cancers with an initial fi ve-year RSR 
of at least 80%.  The exception was breast 
cancer (fi ve-year RSR of 93% after fi ve 
years).  Thyroid, prostate and testicular 
cancers had fi ve-year prognoses of 95% 
or more at diagnosis; for skin melanoma 
and cancer of the corpus uteri, this level 
was achieved after three years, and for 
Hodgkin lymphoma, it took fi ve years.  
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Table 1
Predicted fi ve-year relative survival ratios (RSR), by type of cancer and 
conditional on having survived up to fi ve years, Canada excluding Quebec, 
2004 to 2006

Cancer type

RSR conditional on surviving (years)

0 1 2 3 4 5
 

%
Thyroid 98 100 100 100 99 99
Prostate 96 97 98 99 99 99
Testis 95 98 99 99 100 100
Skin melanoma 90 92 94 96 97 98
Breast 88 89 90 91 92 93
Corpus uteri 85 90 94 96 98 98
Hodgkin lymphoma 85 92 93 94 94 95
Chronic lymphocytic leukemia (CLL) 77 80 79 78 79 78
Cervix uteri 73 82 87 92 94 96
Bladder (including in situ) 73 83 88 90 93 94
Kidney and renal pelvis 67 83 88 91 92 94
Soft tissue 65 79 86 90 92 93
Larynx 64 72 78 81 80 83
Rectum 64 73 79 84 90 93
Colon 63 77 85 90 94 97
Non-Hodgkin lymphoma 63 78 82 83 84 85
Oral (buccal cavity and pharynx) 63 74 82 86 88 88
Ovary 42 53 61 69 76 82
Multiple myeloma 37 45 47 51 55 60
Leukemia (excluding CLL) 34 65 77 78 88 90
Stomach 24 49 68 80 87 92
Brain 23 47 65 71 75 78
Liver 18 42 55 67 74† 82†

Lung and bronchus 16 37 54 65 71 75
Esophagus 13 34 56 69 77 83†

Pancreas 6 28 54 68 79 88†

†  standard error of 3.0% or more; no estimates have standard errors of 3.3% or more
Source: Canadian Cancer Registry, Statistics Canada and provincial/territorial cancer registries.

A fi ve-year conditional RSR of 90% or 
higher was achieved for breast cancer 
after two years, and by one year for all 
other cancers in this group.

Among cancers with fi ve-year RSRs 
of 50% to 79% at diagnosis, a fi ve-year 
conditional RSR of 95% or higher was 
observed for cancers of the cervix uteri 
and colon after fi ve years.  A fi ve-year 
conditional RSR of 90% or higher was 
achieved for cancers of the bladder, 
kidney and renal pelvis, and soft tissue 
after three years, and for rectal cancer, 
after four years.  It was not achieved for the 
other cancers with initial fi ve-year RSRs 
of 50% to 79%, although improvements 
from the mid-sixty percents at diagnosis 
to the mid-eighty percents among those 
surviving the fi rst fi ve years were noted 
for oral and laryngeal cancers, and for 
non-Hodgkin lymphoma.  The apparent 

lack of improvement in prognosis over 
time for people diagnosed with CLL was 
unique among the cancers associated 
with at least a little excess mortality 
at diagnosis.  This is consistent with 
fi ndings reported in a recent study using 
Surveillance, Epidemiology and End 
Results data from the United States.7

A much better expectation of continued 
survival than at diagnosis was achieved 
for all cancers for which the initial fi ve-
year relative prognosis was less than 50% 
(Figure 1).   Nonetheless, the fi ve-year 
conditional RSR remained below 90% 
fi ve years after diagnosis for all but two 
cancers in this group.  Stomach cancer 
and leukemia (excluding CLL) reached 
a 90% fi ve-year conditional RSR after 
fi ve years’ survival—despite original 
prognoses of 24% and 34%, respectively.  
The lowest fi ve-year relative survival 

estimates at diagnosis were for cancers of 
the esophagus (13%) and pancreas (6%); 
however, by the fi fth year of survival, 
both had fi ve-year conditional RSRs in 
the mid- to upper-eighty percent range.  
The corresponding improvement for 
multiple myeloma (from 37% to 60%) 
was more modest.

Ranking of fi ve-year RSRs
Cancers of the pancreas and colon showed 
the most striking improvements in the 
ranking of fi ve-year RSRs from diagnosis 
to fi ve years later (Table 2).  Among the 
cancers studied here, pancreatic cancer 
ranked 26th at diagnosis, but given fi ve 
years’ survival, it ranked 16th.  Colon 
cancer rose from 15th to 6th position.  
Cancers of the stomach and esophagus, 
and leukemia (excluding CLL) improved 
seven, six and fi ve positions, respectively.

A substantial drop in ranking―from 
8th to 23rd position―was observed 
for CLL, due largely to the lack of a 
predicted increase in relative survival 
among those surviving the fi rst fi ve years 
after diagnosis.  The rankings of multiple 
myeloma, breast and larynx each fell 
six to seven positions, indicating that 
survival had not improved to the same 
degree as for many other cancers.

Patterns similar for males and 
females
Cancer-specifi c patterns in relative 
survival conditional on surviving one to 
fi ve years after diagnosis were generally 
similar by sex (data not shown).  For 
example, at diagnosis, the fi ve-year 
RSRs for rectal cancer were 63% for 
males and 65% for females; at fi ve years’ 
survival, the fi gures were 92% and 94%, 
respectively.  

In some instances, an apparent sex-
specifi c survival advantage at diagnosis 
disappeared during the fi rst fi ve years 
of follow-up.  Five-year RSRs at 
diagnosis were at least four percentage 
points higher for females than males 
for skin melanoma, lung and bronchial 
cancer, Hodgkin lymphoma and brain 
cancer, but differed by no more than 
one percentage point at or before the 
fi fth anniversary of diagnosis (data not 
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shown).  Similarly, an apparent survival 
advantage for men diagnosed with 
bladder cancer disappeared relatively 
soon after diagnosis (data not shown).  

Conclusion
The conditional survival estimates 
presented here are population-based, and 
therefore, refl ect the average survival 
time of large groups of people rather than 
an individual’s prognosis.  Even so, the 
fi gures are a useful update of the initial 
prognosis for a number of cancers, and 
are generally a cause for optimism.  For 
most cancers, the outlook for people who 
have survived one or more years after 
diagnosis is better than that at diagnosis, 
sometimes substantially so.  For some 
cancers for which survival was already 
very promising, such as thyroid cancer, 
little additional improvement could be 
expected.  

Conditional survival data provide 
more accurate prognostic information 
about how the risk of death changes 
over time.  These results could assist 
people who have survived one or 
more years after a cancer diagnosis in 

The data
Cancer incidence data are from the July 2010 version of the Canadian Cancer Registry (CCR), a dynamic, person-oriented, population-based database maintained 
by Statistics Canada.  The CCR contains information on cases diagnosed from 1992 onward, compiled from reports from every provincial/territorial cancer registry.  

A fi le containing records of invasive cancer cases and in situ bladder cancer cases (the latter are reported for each province/territory except Ontario) was created 
using the multiple primary coding rules of the International Agency for Research on Cancer.8  Cases were classifi ed based on the International Classifi cation of 
Diseases for Oncology, Third Edition9 and grouped using Surveillance, Epidemiology, and End Results Program grouping defi nitions, with mesothelioma and Kaposi’s 
sarcoma as separate groups.10  

Mortality through December 31, 2006 was determined by record linkage to the Canadian Vital Statistics Death Database (excluding deaths registered in the 
province of Quebec), and from information reported by provincial/territorial cancer registries.  For deaths reported by a provincial registry but not confi rmed by record 
linkage, the date of death was assumed to be that submitted by the reporting registry. 

Analyses were based on all primary cancers—an approach that is becoming standard practice.11-13  Data from the province of Quebec were excluded from the 
analysis primarily because of issues associated with correctly ascertaining the vital status of cases.  Records were also excluded if:  age at diagnosis was younger 
than 15 or older than 99; diagnosis was established through autopsy only or death certifi cate only; or the year of birth or death was unknown.  

In the context of cancer, conditional survival is the probability of living an additional number of years (y) given that the person has already survived a fi xed number 
of years (x) since diagnosis.  The measure can be obtained by dividing the cumulative survival at x + y years by the cumulative survival at x years.  Conditional fi ve-
year relative survival expresses the likelihood of surviving fi ve years into the future at various points since diagnosis, relative to the expected survival of similar people 
in the general population.14 

Relative survival was estimated as the ratio of the observed survival for people diagnosed with cancer to the survival expected for the general population with the 
same sex, age, province/territory at time of diagnosis and time period.  When a relative survival ratio (RSR) reaches 100%, survival for those diagnosed with cancer 
is similar to that of an otherwise comparable group in the general population.  RSRs were derived using the period method,15,16 which provides more timely estimates 
of cancer survival.17-20  When survival is generally improving, a period estimate tends to be a conservative prediction of the survival that is eventually observed.17-20

Survival analyses were based on a publicly available algorithm21  to which minor adaptations were made.  Expected survival proportions were derived from sex- 
and period-specifi c complete provincial life tables using the Ederer II approach.22  Further detail on the survival methodology is provided elsewhere.23  For descriptive 
purposes, cancers were initially grouped according to the fi ve-year survival prognosis at diagnosis:  good (80% or more), fair (50% to 79%), and poor (less than 50%).

Figure 1
Five-year predicted conditional relative survival ratios, selected cancers, 
Canada excluding Quebec, 2004 to 2006

Source: Canadian Cancer Registry, Statistics Canada and provincial/territorial cancer registries.
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Table 2
Relative rank of cancer type based on predicted fi ve-year relative survival 
ratio (RSR) at diagnosis and conditional on having survived fi ve years, Canada 
excluding Quebec, 2004 to 2006

Cancer type

Five-year RSR rank

Change
 in rank

At 
diagnosis

Conditional
on surviving

fi ve years
 

Testis 3 1 2
Thyroid 1 2 -1
Prostate 2 2 0
Skin melanoma 4 4 0
Corpus uteri 6 4 2
Colon 15 6 9
Cervix uteri 9 7 2
Hodgkin lymphoma 6 8 -2
Bladder (including in situ) 9 9 0
Kidney and renal pelvis 11 9 2
Rectum 13 11 2
Soft tissue 12 11 1
Breast 5 11 -6
Stomach 21 14 7
Leukemia (excluding CLL) 20 15 5
Oral (buccal cavity and pharynx) 15 16 -1
Pancreas 26 16 10
Non-Hodgkin lymphoma 15 18 -3
Esophagus 25 19 6
Larynx 13 19 -6
Ovary 18 21 -3
Liver 23 21 2
Brain 22 23 -1
Chronic lymphocytic leukemia (CLL) 8 23 -15
Lung and bronchus 24 25 -1
Multiple myeloma 19 26 -7
Source: Canadian Cancer Registry, Statistics Canada and provincial/territorial cancer registries.

adjusting their view of the future, and 
help cancer care providers in planning 
follow-up.  Calculations of conditional 
survival for individual cancers by 
subsite or histological subtype and by 
age group would further inform clinical 
understanding. ■ 
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Cognitive performance of Canadian 
seniors
by Heather Gilmour

Abstract
With data from the 2009 Canadian Community 
Health Survey—Healthy Aging Cognition Module, 
fi ve cognitive functioning categories based 
on normative values that adjust for age, sex 
and education were created.  The two lowest 
categories were combined to identify seniors (65 
or older) without Alzheimer’s disease or dementia 
living in private households, who had low scores 
on four cognitive tasks:  fi rst recall, second recall, 
semantic fl uency, and processing speed.  Low 
income, not living with a spouse or partner, and 
diabetes were associated with low scores on each 
task.  Heart disease, impairment in instrumental 
and daily activities, receiving home care, social 
participation, loneliness, and self-perceived 
general and mental health were also associated 
with low cognitive performance, although the 
associations differed by cognitive task.
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ognition is “the mental process of knowing, 
including aspects such as awareness, 

perception, reasoning, and judgement.”1  Some 
decrease in cognition is expected at older ages, but 
the decline is not uniform across all cognitive tasks 
or for all individuals.2  Impaired cognition can have 
health consequences, such as fi rst stroke,3 falls,4 and 
institutionalization.5  It may reduce an individual’s 
ability to communicate pain to health care providers,6 
carry out instrumental activities of daily living,7 and 
cope with chronic disease symptoms, perform self-
care and adhere to medication instructions.8-10

C

Different aspects of cognition may have 
different infl uences on health.  Some 
research has suggested that memory 
impairment is especially important in 
the early detection of dementia or in the 
progression to Alzheimer’s disease,11,12 
while other studies have found that 
verbal tasks13 and the number of impaired 
cognitive domains14,15 are important.  
Dysfunction in domains other than 
memory may be an early sign of vascular 
or other non-Alzheimer dementias.16  
Executive function and memory may 
infl uence activities of daily living,7 and 
impaired processing speed and executive 
function have been associated with an 
increased risk of falls.4,17 

Using data from the 2009 Canadian 
Community Health Survey (CCHS)—
Healthy Aging Cognition Module, 
this study examines correlates of low 
performance on four cognitive tasks 
among Canadians aged 65 or older who 
were living in private dwellings and 
who did not have Alzheimer’s disease 
or dementia (see The data).  Low 
performance on these four cognitive 
tasks is analyzed in relation to socio-
demographic characteristics and 
measures of health status and well-being.
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The Cognition Module
Respondents to the Cognition Module 
of the 2009 CCHS–Healthy Aging were 
asked to perform four tasks.

Two tasks—immediate and delayed 
recall of a list of words—measured short-
term verbal memory, verbal learning and 
post-interference recall.22,23  Respondents 
were required to memorize a list of 15 
common, unrelated words (for example, 

drum, curtain), recall them immediately, 
and again, after about fi ve minutes.  The 
delayed recall was performed after the 
other cognitive tasks.

The two other tasks—semantic 
fl uency and the Mental Alternation 
Test—measured executive function.  To 
assess semantic fl uency,24,25 respondents 
were asked to recall as many names 
as possible from a specifi ed category 
(animals) in one minute.26  For the Mental 

Alternation Test.27-29 respondents recited 
the alphabet, and then counted from 1 to 
26.  They then had 30 seconds in which 
to alternate between number and letters 
in the format 1-A-2-B-3-C, etc.

Five cognitive functioning categories 
based on normative values that adjust for 
age, sex and education were previously 
created and validated for the household 
population aged 45 or older.19  In this 

The data
The data are from the Cognition Module of the 2009 Canadian Community Health Survey (CCHS)—Healthy Aging.  The sampling frame consisted of people 
aged 45 or older living in private dwellings in the ten provinces.  Residents of the three territories, Indian reserves, Crown lands, institutions and some remote 
regions, and full-time members of the Canadian Forces were excluded.  Data collection took place from December 2008 through November 2009 using 
Computer-Assisted Personal Interviewing.  

The Cognition Module was administered in English or French only to non-proxy respondents.  This differed from the main component of the CCHS, for which 
proxy responses were accepted if the mental or physical health of selected participants prevented them from completing the interview (2.2% of the sample).  
Respondents excluded from the Cognition Module because they required a proxy reporter were more likely to have Alzheimer’s disease or dementia or to have 
suffered a stroke than were those who did not need a proxy reporter.19  Exclusion of such respondents means that the cognitive functioning categories were 
created from a higher-functioning sample.20  As well, because residents of long-term health care institutions (7% of seniors)18 were excluded from the CCHS, 
the sample becomes less representative of the entire senior population at successively older ages.

Other reasons why respondents were excluded from the Cognition Module included interviews by telephone, completion of the survey in a language other than 
English or French (non-proxy), and refusal to perform the trials.

The overall response rate to the Cognition Module was 62.3% (N = 25,864), compared with 74.4% for the entire sample.  Separate sampling weights were 
created specifi cally for use with the cognitive outcome variables.

This study is based on 13,176 people aged 65 or older who did not report a diagnosis of Alzheimer’s disease or dementia and who completed the Cognition 
Module, representing a weighted population of 4.3 million.  In this sample, 81.8% responded to the immediate recall, 68.1% to the delayed recall, 91.3% to 
semantic fl uency (animal-naming), and 88.0% to the Mental Alteration Test.  Missing responses were excluded from prevalence estimates for each task. 
Standard errors in modelling were computed using a bootstrapping technique.21

Household income quintiles were defi ned:  lowest, low-middle, middle, high-middle and highest. 

The living arrangements of respondents were classifi ed as:  living alone, living with a spouse/partner, or other. 

The presence of chronic conditions was established by asking respondents if a health professional had diagnosed them as having conditions that had lasted, 
or were expected to last, at least six months. Respondents were read a list of conditions.  Chronic conditions were self-reported and were not verifi ed by an 
external source. 

Based on body mass index (BMI) calculated from self-reported height and weight, respondents were classifi ed as:  obese (BMI 30 kg/m2 or more), overweight 
(BMI 25 to less than 30 kg/m2), normal weight (BMI 18.5 to less than 25 kg/m2), or underweight (BMI less than 18.5 kg/m2).

Respondents were identifi ed as having had a single fall or recurrent falls (two or more) based on the questions, “In the past 12 months, did you have any falls?”  
and “How many times have you fallen in the past 12 months?”

Questions about respondents’ ability to perform instrumental and basic activities were based on the OARS Multidimensional Assessment Questionnaire.30  For 
this analysis, answers were grouped to identify respondents with mild impairment versus moderate/severe/total impairment.

Respondents who received home care in the past 12 months were categorized as those who received formal care only, informal care only, or both.

Frequent social participation was defi ned as at least weekly participation in at least one of eight community-related activities that included other people.

Respondents were asked how often they lacked companionship, felt left out, or felt isolated.  For this analysis, those who answered “some of the time” or “often” 
versus “hardly ever” on each of the three questions were classifi ed as lonely.

Self-perceived health was based on the question, “In general, would you say your health is: …” Those who responded good, very good or excellent (versus fair 
or poor) were defi ned as having “positive” self-perceived health.  A similar question was used for self-perceived mental health.
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Table 1
Selected socio-demographic, health and well-being characteristics, by score† on cognitive functioning tasks, household 
population aged 65 or older without Alzheimer’s disease or dementia, Canada excluding territories, 2009

Characteristic

Score on cognitive functioning tasks
First recall Second recall Semantic fluency Processing speed

Low
Moderate/

High‡ Low
Moderate/

High‡ Low
Moderate/

High‡ Low
Moderate/

High‡
 

Socio-demographic
Household income
Lowest 38.2** 29.8 37.3** 28.1 35.3** 30.1 37.6** 28.3
Low-middle 23.4** 28.6 26.2 27.7 27.5 27.1 28.7 26.4
Middle 18.7 19.0 16.3** 20.3 17.9 20.0 17.4* 20.6
High-midlle 11.7 13.1 11.1* 14.0 12.7 13.1 9.9** 14.4
Highest 8.0 9.5 9.2 9.9 6.6** 9.8 6.5** 10.3

Living arrangements
Alone 33.1* 29.6 32.8* 29.4 31.5 30.9 33.2* 30.2
With partner 54.5** 61.4 56.4** 62.3 57.4 60.1 56.0** 60.8
Other 12.4** 9.0 10.9* 8.4 11.1* 9.0 10.8* 9.0

Health
Chronic condition
Diabetes 20.1** 15.5 19.3** 15.3 19.4** 15.6 19.4** 15.5
Heart disease 23.0 21.9 22.3 21.4 22.9 22.6 24.6* 21.8
High blood pressure 53.6 51.3 52.3 52.0 53.3 52.6 53.8 52.5
Mood/Anxiety disorder 8.4 7.3 8.9 7.3 7.1 7.2 6.7 7.3
Body mass Index
Underweight 2.2E 2.5 1.7 2.0 3.6** 1.8 3.2* 1.9
Normal weight 42.2 39.5 40.5 40.7 41.2 40.5 40.5 41.0
Overweight 35.5** 39.5 37.7 38.7 36.4 38.6 36.1 38.8
Obese 20.1 18.5 20.0 18.6 18.8 19.0 20.3 18.3

Well-being
Fall in past year
Single 12.3 13.1 13.7 13.2 13.3 12.7 12.7 12.9
Recurrent 8.1* 6.1 5.9 6.6 7.5 6.7 7.7 6.7

Impairment in basic and instrumental activities
Mild 16.6* 14.2 16.9** 13.3 16.5* 14.2 16.5** 13.8
Moderate/Severe 6.3** 3.1 5.3** 2.8 7.4** 3.9 6.9** 3.9

Receiving home care
Formal 4.1 4.1 4.3 3.8 5.9* 4.1 5.2 4.4
Informal 12.4 11.1 12.7 10.6 11.4 12.2 12.1 11.8
Both 7.2* 5.7 8.0** 5.1 8.3** 5.7 7.6* 6.0

Frequent social participation 74.1** 78.4 77.2 78.7 75.9 77.7 74.1** 78.8
Lonely 13.9** 10.4 12.5 10.4 13.3** 10.4 13.5** 10.2

Positive self-perceived health 73.1** 81.0 75.7** 81.8 74.9** 80.2 73.2** 81.7

Positive self-perceived mental health 92.1** 96.0 94.0** 96.1 93.1** 95.8 93.0** 96.1
† adjusted for age, sex and education
‡ reference category
* signifi cantly different from estimate for reference category (p<0.05)
** signifi cantly different from estimate for reference category (p<0.01)
E use with caution
Source: 2009 Canadian Community Health Survey–Health Aging Cognition Module.

analysis, for each cognitive task, scores 
in the two lowest categories (about 
30% of respondents) were used to 
identify respondents with low cognitive 
performance.

Low income/Living alone 
The socio-economic characteristics 
of people aged 65 or older with low 
cognitive performance differed from 
those of people whose scores were 

higher.  Seniors with low scores on each 
task were more likely than were seniors 
with higher scores to be in the lowest 
income group (Table 1).  They were less 
likely to be living with a partner and 
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more likely to live alone or to have other 
living arrangements, compared with 
seniors with moderate/high cognitive 
performance scores.

Chronic conditions
Vascular conditions31,32 and psychiatric 
disorders33,34 have been associated 
with low cognitive function.  In this 
study, seniors with low scores on each 
of the four tasks were more likely than 
those with higher scores to have been 
diagnosed with diabetes, a relationship 
that persisted even after accounting for 
socio-demographic and other health 
variables (data not shown).  As well, 
seniors with low scores on the processing 
speed task were more likely than those 
with higher scores to have heart disease.  
However, no association between low 
performance on any cognitive task and 
high blood pressure or mood/anxiety 
disorders was apparent.  

Body mass index
A high BMI or being underweight 
has been associated with cognitive 
impairment later in life.35  Although 
only current height and weight were 
reported to the 2009 CCHS, seniors with 
low immediate recall scores were less 
likely than those with higher scores to 
be overweight.  As well, seniors with 
low scores on the semantic fl uency and 
processing speed tasks were more likely 
than those with higher scores to be 
underweight.

Falls, impairment and home care 
A low score on the fi rst recall task was 
associated with having had recurrent falls 
in the past year, but none of the cognitive 
tasks was associated with having had a 
single fall.  These fi ndings are contrary 
to previous research that found both 
single and recurrent falls to be related 
to processing speed and executive 
function.17 

For each cognitive task, seniors with 
low scores were signifi cantly more likely 
than those with high scores to report 
impairment in performing instrumental 

and basic activities.  However, the 
relationship between mild or moderate/
severe impairment and the fi rst recall 
task, and between mild impairment 
and the processing speed task did not 
persist when socio-demographic factors 
and chronic conditions were taken into 
account (data not shown).

Low scores on each cognitive task were 
associated with receiving a combination 
of formal and informal home care; only 
the semantic fl uency task was associated 
with receiving formal home care alone.  
Of course, home care needs may refl ect 
physical as well as cognitive conditions.  
In multivariate analyses that controlled 
for socio-demographic factors, chronic 
conditions and aspects of physical 
function (pain, mobility, vision or hearing 
problems), the association between low 
cognitive performance and receiving 
both types of home care persisted for the 
second recall and semantic fl uency tasks, 
and between receiving formal home care 
alone and semantic fl uency (data not 
shown).

Social interaction
Social interaction is protective against 
cognitive decline, and infrequent social 
participation may be an early sign of 
declining cognitive function.36  Although 
the temporal order cannot be established, 
results from the CCHS—Healthy Aging 
show that seniors with low scores on 
the fi rst recall or processing speed task 
were less likely than those with higher 
scores to report frequent participation in 
community-related events, and they were 
more likely to be lonely, even when other 
factors were taken into account (data 
not shown).  An apparent association 
between loneliness and semantic fl uency 
did not persist in multivariate models.

Self-perceived health
Regardless of how they scored on the 
cognitive tasks, large majorities of 
seniors perceived their general (at least 
three-quarters) or mental (over 90%) 
health as positive.  However, for each 

task, seniors with low scores were less 
likely than those with higher scores to 
rate their health positively.  This result 
persisted when socio-demographic 
factors, chronic conditions and functional 
impairment were taken into account 
(data not shown), with the exception of 
the second recall and perceived general 
health.  

Conclusion
Seniors with low scores on the various 
cognitive tasks were more likely than 
those with higher scores to experience 
poor outcomes on several measures of 
health and well-being.  The cognitive 
health of non-institutionalized seniors 
and the factors associated with it are 
important for health care planning and 
policy development.  Findings from 
the CCHS—Healthy Aging Cognition 
Module contribute to an understanding 
of the socio-demographic and health 
characteristics and the needs of 
seniors free of Alzheimer’s disease or 
dementia who continue to live in private 
households, but whose performance 
on four tasks commonly used to assess 
cognition is low. ■ 
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Psychometric properties, factorial structure, 
and measurement invariance of the 
English and French versions of the Medical 
Outcomes Study social support scale
by Annie Robitaille, Heather Orpana and Cameron N. McIntosh

Abstract
Background
The Medical Outcomes Study (MOS) social 
support scale is a 19-item survey that measures 
four dimensions of functional support. The current 
study reports on the psychometric properties, 
factorial structure, and measurement invariance of 
the scale for a sample of English- and French-
speaking Canadians aged 55 or older. 
Data and methods 
The internal consistency and composite reliability 
for a congeneric measurement model of the 
dimensions of functional social support were 
examined. A confirmatory factor analysis and test 
of invariance across language (English = 2,642; 
French = 489) were also performed.
Results
Across both English- and French-speaking 
respondents, results indicated good internal 
consistency (Cronbach’s alpha ranged from .90 
to .97) and composite reliability (ranging from 
.93 to .97) for all dimensions of functional social 
support. The confirmatory factor analysis revealed 
acceptable fit indices for the 4-factor structure 
similar to the original one. The scale appears to 
function uniformly across both language groups. 
Interpretation
The MOS social support scale appears to be 
a psychometrically sound instrument for use 
in research on social support with samples of 
English- and French-speaking older adults.  

Keywords
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ocial support plays an important role in successful
aging,1 physical health,2,3 mortality,4-16 and

mental health.3,17-23 Very broadly, it can be defined as 
the help furnished by an individual’s social network, 
such as the provision of information, financial 
aid or emotional support.24 To understand the
association between specific types of social support
and mental and physical health, it is recommended
that researchers use measures that include as many
dimensions as possible and focus on types of support
that have been related to positive health outcomes.25-27

S

The Medical Outcomes Study (MOS) 
social support scale developed by 
Sherbourne and Stewart

28
 consists of 19 

items pertaining to the functional aspects 
of social support, and one item related 
to structural social support. The original 
study was conducted on a sample of 
2,987 patients aged 18 to 98 who had 
chronic health conditions. Based on a 
confirmatory factor analysis (CFA) on the 
19 items designed to measure functional 
support, the authors reported that a four-
factor model was a good fit to the data. 
The four functional dimensions of social 
support are: tangible support (material 
aid and assistance); affectionate support 
(love and affection); positive social 
interaction (engaging in entertaining 

activities with others); and emotional/ 
informational support (feedback, 
guidance and information). Standardized 
factor loadings were high for items in 
each dimension. 

The factorial validity of the MOS 
social support scale was later examined 
by Gjesfjeld et al. on a sample of 330 
mothers whose children were receiving 
mental health treatment. The authors 
conducted a CFA on an 18-item scale and 
on 12- and 4-item abbreviated versions.

29 

They found a better-fitting model for the 
12- and 4-item versions. These results 
suggest that some uncertainty remains 
about the fit of the original version of the 
scale and that a better-fitting model may 
be attained if certain items are removed. 
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Thus, despite the use of the MOS social 
support scale in numerous studies, more 
research is needed to test its factor 
structure and psychometric properties on 
different populations.

29 

For example, given that the MOS 
social support scale is brief, easy 
to understand, and was designed to 
minimize respondent burden, it is 
especially suited for older respondents. 
However, the psychometric soundness 
and factor structure of the support scale 
have not been examined with a national 
sample of older adults. 

As well, information about 
measurement invariance (MI) 
between English-and French-speaking 
respondents on the scale is lacking. This 
is especially important in Canada, where 
comparisons between these groups are 
common. According to Statistics Canada 
and the Canadian Institute for Health 
Information, rates of emotional and 
informational support are relatively low 
in Quebec,

30
 but more analysis is needed 

to determine if these are true differences 
or artifacts of translation. Before studies 
of social support can report findings 
from English-and French-speaking 
respondents, MI must be established to 
ensure that the constructs have the same 
meaning for each group. 

Statistics Canada’s National 
Population Health Survey (NPHS), 
which incorporates the MOS social 
support scale, is administered in English 
and French. Two earlier studies that 
translated the scale from English to 
French and examined its psychometric 
properties found good internal 
consistency, reliability and convergent 
validity.31,32  However, the translation 
used by the NPHS was designed 
independently from these other versions, 
so it is unlikely that the psychometric 
results would be the same. 

The primary purpose of this study is 
to examine the internal consistency of the 
English and French versions of the MOS 
social support scale for a sample of older 
adults. The second objective is to conduct 
a CFA to assess the factor structure of 
the English and French versions of the 
scale. A third purpose is to determine if 
the items comprising the scale operate in 

the same way for English- and French-
speaking respondents.  

Methods
Sample and data
The data are from the household 
component of the longitudinal National 
Population Health Survey (NPHS),

33 

which has collected data from the 
same individuals every two years since 
1994/1995. The household component 
covers the population of the ten 
provinces, excluding full-time members 
of the Canadian Forces, residents of 
Indian Reserves and Crown Lands, 
residents of some remote areas in Ontario 
and Quebec, and all residents (military 
and civilian) of Canadian Forces bases.34  
The Health Institutions component of 
the NPHS, which was administered 
to residents of health care institutions, 
was ended after cycle five and was not 
included in this study. 

For all provinces except Quebec, a 
stratified two-stage sample design, where 
dwellings were selected within clusters, 
was used. The design was based on the 
Labour Force Survey (LFS). The Quebec 
sample was selected based on a two-
stage sample design from households 
participating in the “Enquête sociale et de 
la santé.”34 The longitudinal sample size 
was 17,276. In cycle 3 (1998/1999), the 
response rate for the 17,276 respondents 
in the longitudinal data file was 88.3%.33 

Computer-assisted telephone and 
personal interviewing was used to collect 
the data; the majority of interviews were 
by telephone.33 

The present study includes only 
respondents aged 55 or older at the start 
of the survey in 1994/1995 and is based 
on cycle 3 data (1998/1999).

Measures
Social support
The 19-item MOS social support survey 
measures four dimensions of functional 
social support.28  (The survey also 
contains a structural support item not 
included in this study.)  Emotional/
Informational support comprises eight 
items estimating the extent to which 

interpersonal relationships provide 
guidance, positive affect, and empathetic 
understanding.  Tangible support 
comprises four items pertaining to 
material aid and behavioural assistance.  
Affectionate support comprises three 
items that measure expressions of love 
and affection.  Positive social interaction 
comprises four items that relate to the 
availability of someone with whom to 
have fun.  Questions are answered on a 
fi ve-point scale ranging from “none of 
the time” to “all of the time,” with higher 
values indicating more support. 

Language
NPHS respondents were interviewed in 
English or French.  This variable was 
used to identify English- and French-
speaking respondents for the present 
study.  The vast majority who chose to 
be interviewed in French lived in the 
province of Quebec. 

Analyses 
The descriptive analyses for this study 
were generated using SAS software 
(Version 8).35  Because of its capacity 
to perform CFA of ordered categorical 
scales, Mplus (version 4.1) was chosen 
to conduct all other analyses.36,37

The internal consistency of the MOS 
social support scales was measured 
with Cronbach’s alpha using polychoric 
correlations, provided that the data 
were ordered categorically.38  The use 
of Cronbach’s alpha as an indication 
of internal consistency has been 
criticized,38-41 especially when data are 
not continuous.  Therefore, the composite 
reliability for congeneric measures model 
(CRCMM) was also examined.40 

 Fitting ordered categorical variables 
to a model for continuous variables can 
distort the factor structure and fi t of the 
model and affect comparisons between 
groups.42-44  Consequently, the CFA and 
test of invariance were conducted with 
procedures for ordered categorical data.  
A polychoric correlation matrix was 
analyzed using a weighted least squares 
estimator with a mean- and variance- 
adjusted chi-square (WLSMV).37,43  If 
the sample size is large enough, this 



35Statistics Canada, Catalogue no. 82-003-XPE • Health Reports, Vol. 22, no. 2, June 2011
English and French versions of the Medical Outcomes Study social support scale • Methodological insights

method performs well for categorical 
variables, even when modest violations 
of normality are reported.43,44  A two- 
step approach to testing MI was used.37  
First, a baseline model where thresholds 
and factor loadings were free across both 
groups with reasonable fi t to the data was 
established.  Second, the consistency of 
the social support scale for English- and 
French-speaking respondents was tested 
by constraining all factor loadings and 
thresholds as being equal across both 
groups. 

Survey sampling weights were used 
to avoid parameter estimate bias.33,45  To 
get a normalized weight, the weighted 
value was further divided by the average 
weight. 

Because stratifi ed and cluster sampling 
were used to collect the data, the bootstrap 
technique was used for the preliminary 
analyses to adjust for violation of the 
assumption of independence between 
observations.   

In structural equation modeling 
(SEM), the use of complex survey 
design data may underestimate standard 
errors, and, in turn, affect chi-square 
values.  The linearization (Taylor Series 
approximation) method with both the 
cluster and stratum identifi ers was used.  
This method provides robust estimates of 
parameters and standard errors.46   

Use of approximate fi t indices (AFIs) 
in SEM for models that fail the chi-square 
test rather than reporting the signifi cance 
of chi-square has been criticized.47  
However, given the large sample size 
in this study, it is likely that the chi-
square test statistic will be signifi cant, 
suggesting that the discrepancy between 
the observed and hypothesized model 
will be greater than would be expected 
by chance alone.  Therefore, both the 
signifi cance of the chi-square test and 
the AFIs are reported.  The AFIs are not 
meant to provide support or lack thereof 
of a perfectly fi tting model, but rather, 
information about whether the model is 
acceptable based on the approximate fi t.48 

Similar to tests of overall model fi t, 
chi-square difference tests used in MI 
are sensitive to sample size.49  Recent 
work suggests that AFIs in MI research 

are less sensitive to sample size than are 
chi-square statistics.49-51  Vandenberg 
and Lance recommend using change in 
comparative fi t index (CFI) with a cutoff 
value of .02 to detect lack of invariance.52  
The use of root mean square error of 
approximation (RMSEA) values is not 
recommended.49 

Unlike other estimation methods where 
degrees of freedom, and consequently, 
the chi-square statistic are based on the 
specifi cation of the model, the degrees 
of freedom of the WLSMV method are 
adjusted depending on both sample size 
and model specifi cation.37,43,53   Therefore, 
only the p values, not the degrees of 
freedom or chi-square values, are 
interpretable.  For this reason, degrees 
of freedom and chi-square values are not 
reported. 

The following criteria were used 
to evaluate model fi t:  the p-values of 
chi-square; the Comparative Fit Index 
(CFI); the Tucker–Lewis index (TLI), 
and RMSEA.  According to Hu and 
Bentler, CFI and TLI values greater than 
.95 indicate an acceptable fi t.54  RMSEA 

values less than .05 represent a good fi t, 
and values up to .08, a reasonable fi t.54,55  
Parameter estimates and standard error 
estimates are also examined. 

Results
Preliminary analysis
A total of 4,444 NPHS cycle 3 
(1998/1999) respondents were aged 55 or 
older in 1994/1995.  The present analyses 
exclude 8 respondents with missing data 
on the language of interview variable.  A 
further 525 cases were deleted because 
they had died, and 111 because they had 
moved to an institution.  

Of the remaining respondents, 669 had 
at least one missing value on the MOS 
social support scale and were deleted.  
Respondents with missing values were 
similar to those without missing values 
in gender and language distribution, but 
they were older and had lower levels 
of education and income.  Because the 
majority of them (530) were missing 
data on all MOS social support items, 
imputations would have been diffi cult.  

Table 1
Selected characteristics of study sample, by language of interview, household 
population aged 55 or older, Canada excluding territories, 1998/1999

Language of interview
English (n = 2,642) French (n = 489)
Number Percent† Number Percent†

 

Sex
Men 1,020 43.6 198 40.3
Women 1,622 56.5 291 59.7

Marital status*
Married/Common-law/Living with  partner 1,383 65.1 258 58.1
Single 160 4.4 37 6.5
Widowed/Separated/Divorced 1,099 30.5 194 35.4

Income* 
Lowest 131 3.7 23 4.4
Lower-middle 477 12.9 125 23.5
Middle income 945 35.4 198 41.8
Upper-middle 677 33.5 88 24.0
Highest 236 14.6 19 6.3

Education* 
Less than secondary graduation 1,195 39.6 301 59.4
Secondary graduation 328 13.0 55 11.8
Some postsecondary 539 21.7 56 11.9
Postsecondary graduation 578 25.8 77 16.9
† weighted estimates 
* signifi cant differences between English- and French-speaking respondents 
Source: 1998/1999 National Population Health Suvey, household component.
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Table 2
Means, standard deviations (S.D.), coeffi cient alpha estimates, and composite reliability estimates (CRCMM) for Medical 
Outcomes Study social support factors, by language of interview, household population aged 55 or older, Canada 
excluding territories, 1998/1999

Scale

Language of interview
English (n = 2,642) French (n = 489)

Mean S.D. alpha CRCMM Mean S.D. alpha CRCMM
 

Tangible support 13.54 3.47 0.93 0.93 12.69 4.89 0.93 0.93
Affectionate support 10.30 2.58 0.94 0.94 9.55 3.52 0.90 0.93
Positive social interaction 13.14 3.52 0.95 0.95 12.62 4.41 0.93 0.94
Emotional/Informational support 26.37 6.79 0.97 0.97 24.93 9.12 0.96 0.96
Note: Normalized survey sampling weights and Taylor linearization method were used. 
Source: 1998/1999 National Population Health Suvey, household component.

An option would have been to add 
covariates to the CFA model and make 
“missingness” conditional on these, but 
this approach does not work well with 
cases that are missing all values on the 
indicator variables. 

The analyses were conducted on the 
remaining 3,131 adults, who ranged in 
age from 58 to 99 (M = 69.72, SD = 7.91) 
(Table 1).  English-speaking respondents 
had signifi cantly higher levels of 
education and income than did those 
who were French-speaking.  The latter 
were less likely than the former to be in a 
relationship.  No differences emerged in 
gender and age.  

Reliability  
Cronbach’s alphas all exceeded .90 
(Table 2).  The composite reliability 
was based on the standardized loadings 
and standardized measurement error 
variances of the fully constrained model.  
These estimates were used given that the 
model appears to function similarly for 
both groups.   All values exceeded .93.

Confi rmatory factor analysis
A CFA with four factors was performed 
separately on the English- and French-
speaking respondents (Table 3).  For 
both groups, the model represented an 
adequate fi t to the data.  However, the 
RMSEA values for the English-speaking 
respondents were somewhat high.  
Investigation of the MI indices suggested 
cross-loading of item 5 (“someone to 
take you to the doctor if you needed it”) 
on the affectionate (modifi cation index = 
41.30, standardized expected parameter 

change = .31), positive social interaction 
(modifi cation index = 41.16, standardized 
expected parameter change = .29), and 
emotional/informational (modifi cation 
index = 51.76, standardized expected 
parameter change = .33) factors.  It 
appears that item 5 measures not only 
tangible support, but also affectionate 
social support, positive social interaction, 
and emotional/instrumental social 
support.   

For French-speaking respondents, all 
modifi cation indices were low.  After 
a number of factors were considered, 
the specifi cation of the model was not 
changed.  The RMSEA was only slightly 
high and  is acceptable56;  the CFI and 
TLI values suggested an acceptable fi t, 
and theoretically, it is diffi cult to explain 
why these items would be cross-loading 
on the other factors.  

The items of the MOS social 
support scale all loaded signifi cantly 
on their respective latent variable 

(Table 4, Figure 1). (Tables reporting the 
correlation matrix, including the means 
and standard deviations for each item 
from the model, are available from the 
authors.) 

Test of invariance
The unconstrained multigroup model, 
in which the thresholds and the factor 
loadings are relaxed, represents an 
acceptable fi t to the data.  The second 
model, in which factor loadings and 
thresholds are constrained to be equal 
across both groups, also represents 
an acceptably fi tting model (Table 
3).  Constraining the factor loadings 
and thresholds to be equal across both 
groups resulted in a signifi cant chi-
square difference test (Δχ2[Δdf= 21] = 
50.84, p = .0003).  However, ΔCFI for 
testing the invariance of factor loadings 
and thresholds was .008, suggesting that 
the weight of the factor loading and the 
thresholds were invariant across both 

Table 3
Goodness-of-fi t statistics for Medical Outcomes Study social support scale, 
household population aged 55 or older, Canada excluding territories, 
1998/1999

Model
Probability 

values

Comparative 
fi t index 

(CFI)

Tucker-
Lewis
 index 

(TLI)

Root mean 
square error of 
approximation 

(RMSEA)
 

English-speaking <0.0001 .96 .99 .076
French-speaking <0.0001 .96 .99 .047
French and English combined <0.0001 .95 .99 .084
Test for equality across language

Factor loading and thresholds unconstrained <0.0001 .97 .99 .086
Factor loading and thresholds constrained <0.0001 .98 .10 .075

Note: Normalized survey sampling weights and Taylor linearization method were used. 
Source: 1998/1999 National Population Health Suvey, household component.
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models.   Partial measurement invariance 
was examined by constraining each item 
one at a time as equal across both groups.  
No differences were found. 

Discussion
The primary purpose of the study was to 
examine the psychometric properties of 
the English and French versions of the 
MOS social support scale for a sample 
of older adults.  Overall, the fi ndings 
are similar to earlier studies reporting 
good psychometric properties for the 
MOS social support scale.28,29  The high 
Cronbach’s alphas and CRCMM values 
for all subscales suggest good internal 
consistency.  

A second objective was to test the 
hypothesis of a four-factor structure of 
the 19-item MOS social support scale.  
The results suggest that the four-factor 
model of functional social support is 
acceptable.  While this is consistent with 
earlier studies,28 some items appeared to 

be cross-loading on more than one factor, 
which suggests that a better-fi tting model 
could be obtained if some items were 
deleted.  This aligns with Gjesfjeld and 
colleagues’ fi nding.29 

A third objective was to examine 
the invariance of the model between 
English- and French-speaking older 
adults.  Based on change in CFI, the 
instrument functions relatively uniformly 
across both groups.  Furthermore, when 
each item was examined independently, 
no differences between individual items 
emerged.  Nonetheless, because the chi-
square difference test was signifi cant, 
lack of measurement invariance cannot 
be ruled out.

The English and French versions of 
the MOS social support scale used in the 
NPHS appear to be good measures of 
older adults’ perception of the availability 
of social support, which is a predictor of 
healthy aging.57-61   However, the scale 
does not measure all dimensions of social 
support.  For example, it does not include 

reassurance of worth, 27,62-65 nor does it 
indicate the source of support (relatives, 
friends, children).  The addition of such 
items is an important area for future 
research.   

The current fi ndings apply only to 
people aged 55 or older with similar 
demographic characteristics.  Moreover, 
although differences between those 
with and without missing values were 
signifi cant, the former were excluded 
from the study because there was no valid 
way to impute their data.  Results might 
have been slightly different had these 
people been included in the analyses. 

As well, the assessment of MI between 
English- and French-speaking older 

Table 4
Standardized and unstandardized estimates from fi nal models, household 
population aged 55 or older, Canada excluding territories, 1998/1999

Parameters

Language of interview
English (n = 2,642) French (n = 489)

Standard-
ized

estimate

Unstandardized
estimate

(standard error)

Standard-
ized

estimate 

Unstandardized
estimate

(standard error)
 

Item 2 on tangible support 0.80† 1.00 0.83† 1.00
Item 3 on emotional/informational support 0.85† 1.00 0.82† 1.00
Item 4 on emotional/informational support 0.83 .97 (.012) 0.80 .98 (.030)
Item 5 on tangible support 0.85 1.06 (.024) 0.89 1.08 (.034)
Item 6 on affectionate support 0.90† 1.00 0.86† 1.00
Item 7 on positive social interaction 0.89† 1.00 0.87† 1.00
Item 8 on emotional/informational support 0.88 1.03 (.012) 0.87 1.06 (.029)
Item 9 on emotional/informational support 0.91 1.07 (.012) 0.90 1.10 (.025)
Item 10 on affectionate support 0.90 1.00 (.014) 0.90 1.04 (.034)
Item 11 on positive social interaction 0.90 1.01 (.009) 0.88 1.00 (.021)
Item 12 on tangible support 0.92 1.14 (.020) 0.91 1.10 (.029)
Item 13 on emotional/informational support 0.87 1.02 (.012) 0.89 1.08 (.027)
Item 14 on positive social interaction 0.93 1.05 (.009) 0.83 0.95 (.020)
Item 15 on tangible support 0.95 1.18 (.021) 0.90 1.09 (.032)
Item 16 on emotional/informational support 0.94 1.11 (.013) 0.91 1.11 (.027)
Item 17 on emotional/informational support 0.94 1.10 (.012) 0.92 1.11 (.027)
Item 18 on positive social interaction 0.95 1.06 (.008) 0.91 1.04 (.022)
Item 19 on emotional/informational support 0.94 1.10 (.013) 0.88 1.07 (.033)
Item 20 on affectionate support 0.94 1.04 (.013) 0.85 .99 (.034)
† fi xed parameter 
Note: Normalized survey sampling weights and Taylor linearization method were used. 
Source: 1998/1999 National Population Health Suvey, household component.

What is already 
known on this 
subject?

 ■ The Medical Outcomes Study (MOS) 
social support scale is a 19-item 
scale that measures four dimensions 
of functional social support.

 ■ Because it is brief, easy to 
understand, and was developed 
to minimize respondent burden, 
it is especially suited for older 
respondents.

 ■ Information about whether the social 
support scale functions equally 
for English- and French-speaking 
respondents is lacking.

What does this study 
add?

 ■ The MOS social support scale is 
an appropriate measure to use with 
a sample of English- and French-
speaking Canadians aged 55 or 
older.

 ■ This study provides further evidence 
that the scale measures four 
dimensions of functional support.

 ■ The MOS social support scale 
appears to function uniformly among 
English- and French-speaking 
respondents. 
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adults is valuable to researchers exploring 
social support in these populations.  In the 
past, the two groups had been combined 
or compared although MI between them 
had not been evaluated.   The English- 
and French-speaking Canadians in the 
current study do not appear to differ in 
their interpretation of the meaning of 

the MOS social support scale items. 
This suggests that cultural differences 
between the two groups likely played an 
important role in differences in levels of 
social support found by previous studies 
using the MOS social support scale. ■
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Figure 1
Model of the factorial structure of Medical Outcomes Study social support scale for sample of English- and French-
speaking respondents aged 55 or older, Canada excluding territories, 1998/1999

EIS = emotional/informational support
TS = tangible support
AF = affectionate support
PSI = positive social interaction
Note: Item 1 is not in fi gure because it measures structural support and was not included in study. 
Source: 1998/1999 National Population Health Survey, household component.

TS 

AF 

PSI 

EIS 

Item 15: …someone to help with daily chores if you were sick? 

Item 6: …someone who shows you love and affection? 

Item 10: …someone who hugs you? 

Item 20…someone to love you and make you feel wanted? 

Item 7: …someone to have a good time with? 
Item 11…someone to get together with for relaxation? 

Item 14: …someone to do things with to help you get your mind off things? 
Item 18: …someone to do something enjoyable with? 

Item 5: …someone to take you to the doctor if you needed it? 

Item 12: …someone to prepare your meals if you were unable to do it yourself? 

Item 2: …someone to help you if you were confined to bed? 

Item 3: ...someone you can count on to listen to you when you need to talk? 
Item 4: ...someone to give you advice about a crisis? 

Item 8: ...someone to give you information in order to help you understand a situation? 

Item 9: …someone to confide in or talk to about yourself or your problems? 

Item 13: …someone whose advice you really want? 

Item 17: …someone to turn to for suggestions about how to deal with a personal ? 
Item 16: …someone to share your most private worries and fears with? 

Item 19: …someone who understands your problems? 
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Abstract
Background
Survey data and provincial administrative health data 
are the major sources of population estimates of mental 
health care visits to General Practitioners (GPs).  
Previous research has suggested that self-reported 
estimates of the number of mental health-related visits 
per person to health professionals may exceed estimates 
obtained from physician reimbursement records. 

Data and methods
Self-reported data from the 2002 Canadian Community 
Health Survey (CCHS): Mental Health and Well-being and 
administrative records from the Medical Services Plan 
of British Columbia were linked.  The analytic sample 
consisted of 145 CCHS respondents who had at least 
one mental health visit to a GP in the past 12 months 
according to both data sources.  High Reporters (self-
reported visits exceeded number in administrative data), 
Low Reporters (self-reported visits were less than number 
in administrative data), and Exact Matches were analyzed 
in two ways.  The fi rst analysis used diagnostic codes to 
identify mental health-related visits in the administrative 
data.  For the second analysis, all GP visits in the 
administrative data were counted as “possibly” mental 
health-related.  Differences were described based on the 
median number of visits.

Results
When diagnostic codes were used to identify mental-
health-related visitis in the administrative data, High 
Reporters (49%) substantially exceeded Low Reporters 
(24%).  The remaining 27% were Exact Matches.  Based 
on a broader defi nition of a mental health visit, 51% were 
Exact Matches.  High reporting was common among 
people with mental disorders.   

Interpretation
Self-reported data and administrative data provide 
different estimates of the number of mental health visits 
per person to GPs.  The discrepancy can be large.

Keywords
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surveys, medical record linkage, mental disorders, mental 
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eneral practitioners (GPs) are the main source 
of mental health care for most Canadians.  

Information about the number of times individuals 
talk with GPs about mental health concerns is 
used for a variety of purposes,1,2 such as assessing 
adherence to treatment follow-up guidelines.  The 
major sources of population-level data on primary 
mental health care visits are surveys, particularly the 
2002 Canadian Community Health Survey:  Mental 
Health and Well-being (CCHS 1.2),3,4 and provincial 
administrative health records, which the Public 
Health Agency of Canada now uses for national 
surveillance of “treated” mental health issues.  Yet 
evidence from two previous studies5,6 indicates 
that survey data provide higher within-individual 
estimates of the number of mental health visits than 
do provincial administrative data.  

G

One study5 found that the mean 
difference in the number of mental 
health visits to “health professionals” in 
1994/1995 National Population Health 
Survey data was 28% higher than 
the number of mental health visits to 
“physicians” in Ontario Health Insurance 
Program data.  However, that study 
did not directly compare the number of 
mental health visits to GPs in each data 

source.  In addition, it focused on visits 
involving mental heath “services” (such 
as psychotherapy) in the administrative 
data and did not count general offi ce 
visits for mental health reasons.

Another method for identifying mental 
health visits in administrative data is 
based on the diagnostic codes recorded 
as the reasons for the visits.7,8 Using 
the diagnostic code method (which is 
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also used for national surveillance), 
Palin et al.6 compared mental health 
visits in administrative data from the 
British Columbia Medical Services Plan 
with estimates from the 2002 CCHS in 
a linked sample. Because the CCHS 
asked about visits to GPs and to other 
types of health professionals separately, 
a direct comparison of GP visits in each 
data source was possible.  Among the 
respondents who had a mental health 
visit with a GP according to both data 
sources, the mean and median numbers 
of visits were higher in the self-reported 
data.  The study focused on the “main 
GP” seen for mental health issues in 
the past 12 months because the CCHS 
question referred to the GP with whom 
the respondent talked  “the most often.”

It is possible that the diagnostic code 
method did not capture every visit during 
which the patient’s mental health was 
discussed.  In British Columbia, GPs 
submit a single diagnostic code with 
each billing claim. However, primary 
care patients can present with a myriad of 
physical, emotional, social and personal 
issues,9 and physical symptoms may 
arise from mental health issues or vice 
versa.  If a GP recorded a diagnostic code 
for a physical condition or for “general 
symptoms” as the reason for the visit in 
a billing record, that visit would not be 
counted as a mental health visit in the 
administrative data, but could be counted 
in the self-reported survey data if mental 
health issues had been discussed.  
In such cases, it may seem as if a survey 
respondent “over-reported” the number 
of mental health visits when compared 
with administrative data.   

Thus, the present study used a two-
stage approach to count mental health 
visits in administrative data.  In the fi rst 
stage, the number of mental health GP 
visits that CCHS respondents reported 
having had with the GP seen most often 
in the previous 12 months was compared 
with the number of visits to the main 
GP that were accompanied by a mental 
diagnostic code in the British Columbia 
Medical Services Plan data.  

In the second stage, the self-reported 
CCHS data were compared with the 

total number of visits to the main 
GP, regardless of diagnosis, in the 
administrative data.  If the number of self-
reported mental health visits to the main 
GP exceeded the total number of visits to 
the main GP in the administrative data, 
the difference between the data sources 
was not solely attributable to diagnostic 
coding.  These comparisons were made 
for the sample overall and by mental 
disorder.  

Data and methods 
Data sources
The self-reported data are from a 
subsample of the cross-sectional 2002 
Canadian Community Health Survey 
(CCHS) (cycle 1.2).  The survey covered 
people aged 15 or older living in private 
dwellings in the 10 provinces; it excluded 
residents of the territories, institutions, 
Indian reserves and certain remote areas, 
as well as members of the regular Armed 
Forces and civilian residents of military 
bases.  To obtain adequate sample sizes 
for young people and seniors, people 
aged 15 to 24 and 65 or older were over-
sampled.   

The response rate to the CCHS in 
British Columbia was 77.7%.  For the 
respondents in the linked study sample, 
86.2% of interviews were face-to-face; 
the others were conducted by telephone.  
Detailed information about the survey 
design, methodology and questionnaire 
has been published elsewhere.3,4  Proxy 
interviews were not conducted.  

Administrative data are from the 
British Columbia Medical Services 
Plan database, which contains records 
of payments to physicians for medical 
services provided under fee-for-service 
arrangements.10 

Data linkage and sample size
The 2002 CCHS sample for British 
Columbia totalled 3,902 respondents.  
The British Columbia Ministry of 
Health Services linked the CCHS data 
to the Medical Services Plan data for 
those CCHS respondents who had 
given permission to do so, and who had 
provided their Personal Health Number 

(PHN).   The PHN is a unique identifi er for 
individuals eligible to receive provincial 
health care services.  The Centre for 
Health Services and Policy Research 
(now Population Data BC), which 
maintains the data for research purposes, 
provided the administrative data extracts.  
To ensure confi dentiality, PHNs and 
physician billing numbers were replaced 
with anonymous study identifi ers, and 
other potentially identifying information 
was removed.  The linkage was verifi ed 
by comparing sex and month and year 
of birth in both data sources; 2,660 
individuals met all the criteria.

The study reference period for each 
respondent was the 12 months before 
his/her survey interview date, so the data 
sources were compared for identical 
12-month periods for each respondent 
individually.   For example, the study 
reference period might be March 3, 2001 
to March 2, 2002 for one respondent, and 
March 15, 2001 to March 14, 2002 for 
another.  

The linked study sample consisted of 
2,378 individuals who were continuously 
registered in the Medical Services Plan 
throughout the fi scal years pertaining to 
the study reference period.  The sample 
was reduced by 12 CCHS respondents 
who did not report the number of visits 
or who had in-patient care.  This yielded 
2,366 individuals, representing 60.6% 
of the original CCHS sample for British 
Columbia.  The analytic subsample 
consisted of the 145 respondents who 
had primary mental health care according 
to both data sources (Table 1).  

Defi nition of GP visit 
For this study, the number of self-reported 
mental health visits was obtained from 
the CCHS question:  “Think of the family 
doctor or the general practitioner you 
talked to the most often during the past 12 
months.  How many times did you see, 
or talk on the telephone, to this family 
doctor or general practitioner (about your 
problems with your emotions, mental 
health or use of alcohol or drugs)?”  In 
this analysis, that doctor is considered the 
“main GP.”
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In the administrative data, a “visit” was 
defi ned as one or more Medical Services 
Plan claims for GP services for the same 
patient on the same date.  Diagnostic 
codes in the British Columbia Medical 
Services Plan data include ICD-9 codes, 
some ICD-9-CM (Clinical Modifi cation) 
codes, and additional codes specifi c to 
the Medical Services Plan diagnostic 
coding system.7  The codes used to 
identify mental health visits were the 
Medical Services Plan diagnostic code 

50B for “anxiety/depression,” and ICD 
codes 290 to 314, and 316.  Anonymized 
physician identifi cation numbers were 
used to determine which GP was seen 
most often by each respondent and to 
count the number of visits to that GP.   

Defi nition of mental disorder
Mental disorders (major depressive 
episode, manic episode, agoraphobia, 
panic disorder, social phobia) in the past 
12 months were assessed in the 2002 

CCHS with the World Mental Health 
version of the Composite International 
Diagnostic Interview that was adapted for 
the survey (CCHS 1.2/WMH-CIDI).4,11  
Substance dependence (alcohol or illicit 
drugs) in the past 12 months was also 
assessed in the 2002 CCHS.4  Because 
of the small sample size, the three 
anxiety disorders were combined, and 
manic episodes were not included in the 
analysis.  

Analytical techniques
The number of mental health visits to the 
main GP in the Medical Services Plan 
data was subtracted from the number of 
self-reported visits in the CCHS data for 
each CCHS respondent in the analytic 
subsample who had at least one visit 
according to both data sources.  These 
CCHS respondents were grouped into 
three categories:  High Reporters (self-
reported mental health visits exceeded 
number in administrative data over 
same 12 months), Low Reporters (self-
reported number was less than number in 
administrative data), and Exact Matches 
(self-reported visits equalled visits in 
administrative data).  Neither data source 
is considered to be the gold standard, so 
the labels of the three categories refer 
only to the direction of difference.

The chi-squared test of equal 
proportions was used to compare the 
percentages of High Reporters and 
Low Reporters with the percentage of 
Exact Matches.  Median and maximum 
differences between data sources were 
calculated to describe the magnitude of 
high and low reporting.

The percentages of High Reporters, 
Low Reporters and Exact Matches were 
also calculated for a second scenario:  the 
difference between the total number of 
visits to the main GP for any reason in 
the Medical Services Plan data and the 
number of self-reported mental health 
visits to the main GP in the CCHS data.  

Statistics Canada produces survey 
weights that correspond to the number of 
people in the population represented by 
a respondent.  For the vast majority of 
analyses, survey data should be weighted.  
However, the aim of this study was to 

Table 1
Percentage distribution of selected demographic and mental health 
characteristics in Canadian Community Health Survey (CCHS) Public Use 
Microdata File, linked study sample and analytic subsample, household 
population aged 15 or older, British Columbia, 2002

Full 
CCHS sample†

Linked 
study sample‡

Analytic 
subsample§

Number % Number % Number %
 

Total 3,902 100.0 2,372 100.0 145 100.0
Sex
Male 1,831 46.9 1,052 44.2 53 36.6
Female 2,071 53.1 1,326 55.8 92 63.4

Age group
15 to 24 546 14.0 269 11.3 9 6.2
25 to 34 603 15.5 290 12.2 29 20.0
35 o 64 1,913 49.0 1,196 50.3 93 64.1
65 to 74 427 10.9 320 13.5 5 3.4
75 or older 413 10.6 303 12.7 9 6.2

Household income
Less than $15,000 430 11.0 261 11.0 32 22.1
$15,000 to $29,999 660 16.9 419 17.6 21 14.5
$30,000 to $49,999 853 21.9 566 23.8 32 22.1
$50,000 to $79,999 866 22.2 540 22.7 34 23.4
$80,000 or more 728 18.7 468 19.7 21 14.5
Missing 365 9.4 124 5.2 5 3.4

Marital status††

Married/Common-law 1,977 50.7 1,269 53.4 64 44.1
Widowed/Divorced/Separated 886 22.8 589 24.8 43 29.6
Single 1,030 26.3 517 21.7 38 26.2

Education††

Less than secondary 855 21.9 534 22.6 24 16.9
Secondary graduation 710 18.2 419 17.8 24 16.9
Postsecondary graduation 1,848 47.4 1,143 48.5 70 49.3
Other 443 11.4 263 11.1 24 16.9

Mental disorder/Substance 
dependence (past 12 months)
Yes 513 13.1 271 11.4 82 56.6
No 3,214 82.4 2,013 84.7 55 37.9
Missing 175 4.5 94 4.0 8 5.5
† 2002 Canadian Community Health Survey: Mental Health and Well-being (cycle 1.2) Public Use Microdata File for British 

Columbia
‡ linked data from 2002 CCHS and British Columbia Medical Services Plan  
§ linked subsample of 2002 CCHS respondents who talked with à GP about their mental health in past 12 months according to both 

data sources
†† missing cases not displayed (less than 2% of total)
Sources: 2002 Canadian Community Health Survey: Mental Health and Well-being; British Columbia Medical Services Plan.
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examine the actual level of case-by-case 
agreement between the two data sources 
before and after changing the defi nition 
of a primary mental health care visit 
in the administrative data.  Therefore, 
population survey weights were not 
applied.12  Analyses were conducted 
using SPSS for Windows (Rel. 12.0.1. 
2001. Chicago: SPSS Inc.).  

Results 
Scenario 1 (includes only mental 
health visits to main GP in 
administrative data) 
Close to half (49%) of the survey 
respondents in the linked subsample 
were High Reporters; that is, in their 
CCHS interview, they reported more 
mental health visits to their main GP 
than were recorded in the Medical 
Services Plan data (Figure 1, Scenario 
1).  About a quarter (24%) were Low 
Reporters, and just over a quarter (27%) 
were Exact Matches.  Most individuals 

in the subsample who had a mental 
disorder were High Reporters, with 
the percentage ranging up to 75%.  By 
contrast, among the individuals in the 
subsample who did not meet the criteria 
for having had a mental disorder in the 
previous 12 months, the percentage of 
High Reporters (35%) did not exceed that 
of Exact Matches (38%), yet agreement 
remained low.  

For High Reporters, the median 
difference between the self-reported 
estimates and the administrative data 
was 3 visits, ranging from 2 visits for 
those with substance dependence to 4.5 
visits for those with anxiety disorders 
(Table 2); the maximum difference was 
42 visits.  For Low Reporters, the median 
difference was 2 visits; the maximum 
difference, 36 visits.   

Scenario 2 (includes all visits to 
main GP in administrative data)
When the defi nition of a mental health 
visit in the administrative data was 
broadened to include all visits to the 

main GP, regardless of diagnostic 
codes, the percentage of Exact Matches 
was signifi cantly higher for all mental 
health status categories (Figure 1, 
Scenario 2).  The overall percentage of 
High Reporters was halved from 49% to 
25%, with a corresponding doubling of 
the percentage of Exact Matches from 
27% to 51%.   Nonetheless, even under 
the broadened defi nition of a visit, only 
half the cases were Exact Matches.

Discussion 
Survey respondents who had at least one 
mental health visit to a GP in the past 12 
months according to both data sources, 
particularly those who had a measured 
mental disorder, tended to report more 
mental health visits per person than were 
recorded in administrative data.  This 
is consistent with previous research,5 
although parallels are drawn cautiously 
because of differences in methodologies 
and data sources.   

Figure 1
Percentage distribution of type of reporter of mental health visits to main General Practitioner in past 12 months, by 
defi nition of visit in administrative data and mental health status in past 12 months, household population aged 15 or 
older, British Columbia, 2002

† compares number of self-reported visits to main GP for mental health with number in administrative data (based on mental health diagnostic code)
‡ compares number of self-reported visits to main GP for mental health with number in administrative data (for any reason)
* signifi cantly different from estimate for Exact Matches (p<0.05)
§ did not meet any criteria for any of measured mental disorders (major depressive episode, manic episode, social phobia, panic disorder, agoraphobia) or substance dependence (alcohol or illicit drugs) 

in past 12 months
†† social phobia, panic disorder, agoraphobia
Note:  Respondents could meet criteria for more than one measured mental disorder and/or substance dependence.
Sources: 2002 Canadian Community Health Survey: Mental Health and Well-being; British Columbia Medical Services Plan.
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Discrepancies between the two data 
sources were substantial.  For instance, 
CCHS respondents who met the criteria 
for depression reported as many as 19 
more mental health visits to GPs than 
were found in their Medical Services 
Plan records, with a median difference 
of 4 visits.  Thus, in research in which 
the exact number of mental health visits 
to GPs is important, such as studies 
of adherence to treatment follow-up 
guidelines, the two data sources could 
potentially yield different results.   

Agreement between the two sources 
improved when the defi nition of a mental 
health visit in the administrative records 
was broadened to include all visits to 
the main GP.  Even so, one-quarter of 
individuals in the linked subsample 
reported more mental health visits than 
the total number of visits to the main 
GP for any reason in their administrative 
records.  It is possible that these 
respondents did not distinguish between 
GPs; in fact, according to administrative 
records, more than two-thirds of the 145 
individuals in the sample saw more than 
one GP during the 12-month reference 
period (data not shown).  For 28% of 
the High Reporters, the number of self-
reported mental health visits to the main 
GP was higher than the total number of 
visits to all GPs for any diagnosis in the 
administrative data, which could suggest 
respondent over-reporting in some cases 
(data not shown).  

For a number of  reasons, some GP 
visits that CCHS respondents reported 
may not have appeared in the Medical 
Services Plan data.  It could be that 
the GPs were reimbursed under an 
Alternative Payment Plan arrangement.  
As well, refl ecting the broad nature of 
the CCHS questions, respondents might 
have counted mental health contacts not 
reimbursed by the Medical Services Plan, 
such as telephone calls, which would not 
have been captured in the administrative 
data.  The extent to which these factors 
infl uenced the observed prevalence 
of High Reporting is not known, but 
evidence suggests that it would have been 
low.  According to the Canadian Institute 
for Health Information, more than 80% of 
physician payments in British Columbia 
were made on a fee-for-service basis 
(which appear in the Medical Services 
Plan database) during the fi scal years 
covering the study period.13  Moreover, 
when CCHS respondents were asked 
to select from a list of possible settings 
where their GP contacts took place, 
only one High Reporter (1.4%) selected 
“telephone consultation only,” and 
no respondents in the analytic sample 
selected a location outside a health care 
setting (such as home, school, work, 
church or “other”).

Even if improvements to either or both 
data sources increased the comparability 
of estimates, it may not be realistic to 
expect perfect agreement between data 
sources designed for different purposes 

What is already 
known on this 
subject?

 ■ The major sources of data about 
the number of times individuals talk 
to their GPs about mental health 
are self-reports from surveys and 
physician reimbursement records in 
provincial administrative databases.  

 ■ The number of self-reported mental 
health-related visits per person in 
surveys exceeds estimates from 
provincial administrative records. 

What does this study 
add?

 ■ The number of self-reported mental 
health visits to GPs tends to exceed 
estimates from administrative data 
that are based on mental health-
related diagnostic codes, particularly 
among people with major depressive 
disorder and anxiety disorder. 

 ■ Even when the definition of a visit 
in the administrative records is 
broadened to include all GP visits, 
only half of the sample have exact 
agreement.

Table 2
Difference in number of mental health visits to main General Practitioner (GP) in past 12 months in self-reported data 
versus administrative data, by mental health status in past 12 months and type of reporter, household population aged 
15 or older, British Columbia, 2002 

Total sample
Exact

matches

Absolute difference in number of GP visits
(self-reported data versus administrative data)

High Reporters Low Reporters
Number of 

respondents Missing
Number of

respondents
Number of

respondents
Median

difference
Maximum
difference

Number of
respondents

Median
difference

Maximum
difference

 

Total sample 145 - 39 71 3 42 35 2 36
No mental disorder in past 12 months 55 8 21 19 3 11 15 1 4
Major depressive disorder 57 2 10 30 4 19 17 2 12
Anxiety disorder† 40 12 5 30 4.5 42 5 1 36
Substance dependence 14 2 3 9 2 17 2 18.5 ‡ 36
† social phobia, panic disorder, agoraphobia
‡ median of two cases: one case with a difference of 1 visit, the other with a difference of 36 visits
Notes: The analyses pertain to individuals with at least one visit in both data sources. Respondents could meet criteria for more than one mental disorder and/or substance dependence.
Sources: 2002 Canadian Community Health Survey: Mental Health and Well-being; British Columbia Medical Services Plan.
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and offering different perspectives—
that of consumers and that of providers.  
Analyses using both data sources, 
linked or in parallel, would enable data 
users to capitalize on the strengths and 
perspectives offered by each, and to 
evaluate the sensitivity of the results to 
the data source used.

Qualitative research would be useful 
to obtain information about diagnostic 
coding of mental health issues by GPs 
and by medical offi ce staff, in order to 
understand if and why over- or under-
representation of mental health visits 
may occur in administrative data.  More 
complex algorithms using additional 
sources of administrative information 
about each individual, such as medical 
prescription data, could provide 
additional insight into the nature of 
medical visits.

Qualitative research would also be 
helpful in assessing potential causes of 
misreporting, such as the methods used 
by respondents to estimate the number 
of visits;  diffi culty recalling which visits 
occurred within the study reference 
period and which ones pertained to 
mental health;  classifying other health 
professionals as a GP or family doctor; 
or misunderstanding the question.  The 
possibility that respondents’ mental 
health status affected their ability to 
accurately recall and report their visits 
should also be considered.

The fi ndings of this analysis do not 
necessarily apply to other types of health 
professionals.  For example, in British 
Columbia, some psychiatrist visits may 
not appear in the Medical Services Plan 
data because psychiatrists are reimbursed 
on a fee-for-service basis to a lesser 
extent than are GPs.   

Although the characteristics of the 
individuals in the linked study sample 
were similar to the characteristics of 

individuals in the complete 2002 CCHS 
Public Use Microdata File (PUMF) for 
British Columbia (Table 1), unmeasured 
psychological characteristics of non-
linkers may have affected their recall 
and reporting of mental health visits.  
Compared with the full PUMF or full 
linked samples, a higher percentage of 
respondents in the analytic subsample (at 
least one mental health visit in both data 
sources) had a mental disorder or were in 
the low-income category, and fewer were 
younger than 25 or older than 65.   

This study focuses on methodological 
issues surrounding estimates of the 
number of mental health visits per 
person.  Consequently, the comparisons 
were made for people who had at least 
one primary mental health visit in both 
data sources.  These fi ndings cannot 
be generalized beyond their intended 
scope; other research on this sample has 
examined differences among people who 
had mental health care according to one 
data source but not the other.6  

The CCHS asked about mental health 
visits to the main GP.  Self-reported data 
were not available about the total number 
of visits to all GPs per person, for mental 
health issues or for other health issues.

Conclusion
Data linkage studies such as this provide 
opportunities to examine individual-level 
agreement between self-reported data and 
provincial administrative health records.  
This is the fi rst known study to compare 
the number of mental health visits 
reported to the Canadian Community 
Health Survey: Mental Health and Well-
being with provincial administrative 
records, using diagnostic codes to 
identify visits in the administrative data, 
a method that was recently adopted by 
the Public Health Agency of Canada 
for national surveillance.  The study 

also involves a second stage of analysis 
using a broader defi nition encompassing 
“possibly” mental health-related visits 
(any diagnosis) and includes analyses of 
individuals who had anxiety disorders 
and/or substance dependence, in addition 
to those who had depression.

Although the median number of 
mental health visits to GPs in the self-
reported and administrative data did not 
vary greatly for the total analytic sample 
(3 visits versus 2 visits), substantial 
per-person variations emerged between 
the data sources.  High Reporting was 
common, particularly among individuals 
with mental disorders, and the size of the 
difference was not trivial.  Even when 
all GP visits in the administrative data 
were counted, only half of the cases had 
exact agreement.  As well, one-quarter of 
the individuals in the sample were Low 
Reporters.  

Data users may fi nd it benefi cial to 
conduct parallel analyses with each data 
source, or to use linked data, in order to 
get a more complete picture of possible 
mental health care use. ■  
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