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Abstract
Objectives
This article documents the extent of proxy reporting in
Statistics Canada's National Population Health Survey
(NPHS) and explores associations between reporting
status and the prevalence and incidence of selected
health problems.

Data sources
Data are from the household cross-sectional (1994/95,
1996/97 and 1998/99) and longitudinal (1994/95 to
2000/01) components of the NPHS.  Supplemental data
are from the 2000/01 Canadian Community Health
Survey.

Analytical techniques
Estimates of health conditions from the two cross-
sectional files that are produced for each NPHS cycle
were compared.  The file with the lower proxy reporting
rate was expected to yield higher prevalence rates.
Multivariate analyses of the longitudinal data were used
to examine associations between changes in reporting
status and the incidence of the selected conditions.

Main results
Compared with the 1998/99 General file, in which proxy
reporting was more common, the 1998/99 Health file
yields higher estimates of certain health conditions.
Declines in proxy reporting rates over time are generally
associated with greater increases in estimates.
Analyses based on the longitudinal file suggest that the
incidence of some conditions may also be subject to a
proxy effect.
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An important decision that must be made in the

design and implementation of  a health survey is

 whether to accept proxy responses.  While

common sense suggests that it is best to question people

directly about their health, many surveys allow one

knowledgeable respondent to answer on behalf  of  others.

The reasons for accepting proxy responses fall into two

categories:  necessity and convenience.  “Proxy by necessity”

refers to situations in which individuals selected to be

interviewed are unable to respond on their own behalf

because of  physical or mental conditions.  Excluding such

people from a health survey would bias estimates.  “Proxy

by convenience” refers to the acceptance of  proxy responses

for people capable of  providing their own information.  If

information about everyone in a household is collected from

one person, it is possible to obtain a large sample size with

just one contact, thereby improving response rates and

reducing costs.  Eliminating the need for several call-backs

to interview people who are difficult to reach also helps

reduce costs.
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Methods

Data sources

National Population Health Survey
Since 1994/95, Statistics Canada’s biennial National Population Health
Survey (NPHS) has collected information about household and
institutional residents in all provinces and territories, except residents
of Indian reserves, Canadian Forces bases, and some remote areas.1,2

This analysis is based on the household population aged 18 or older in
the 10 provinces.

For each of the first three cycles (1994/95, 1996/97 and 1998/99),
two cross-sectional files were produced:  General and Health. The
General file contains socio-demographic and basic health information,
collected using the General questionnaire, for every member of each
participating household.  The Health file contains in-depth health
information, collected using the Health questionnaire, for one randomly
selected member of each household, as well as the information about
that person in the General file.

For each cycle, two cross-sectional response rates are calculated:
household and person.   The household response rate is based on the
number of households for which at least the General questionnaire
was completed for the randomly selected member.  The person
response rate is based on the number of responding households for
which the Health questionnaire was completed for the randomly selected
member.

Response rate

Household Person
%

1994/95 88.7 96.1
1996/97 82.6 95.6
1998/99 87.6 98.5

 A longitudinal file is also produced.  In 1994/95, a panel of 17,276
respondents (a subset of the randomly selected household members)
was chosen to be followed over subsequent cycles.  In cycle 4, the
NPHS became strictly longitudinal, and the General and Health
questionnaires were combined.  This analysis uses the cycle 4 (2000/01)
longitudinal “square” file, which contains records for all originally selected
panel members about whom information is available in the cycle 1
General file, regardless of whether information about them was obtained
in later cycles.

Canadian Community Health Survey
Arthritis prevalence rates for 2000/01 are from cycle 1.1 of Statistics
Canada’s Canadian Community Health Survey (CCHS).  The CCHS
covers the household population aged 12 or older in all provinces and
territories, except residents of Indian reserves, Canadian Forces bases,
and some remote areas.3   Data collection began in September 2000
and continued over 14 months.  The sample size was 131,535; the
response rate was 84.7%.  The CCHS data for this article were reported
by 116,171 respondents aged 18 or older in the 10 provinces.

Analytical techniques
Proxy reporting rates, based on weighted data, are presented for the
cross-sectional files (General and Health) for the first three NPHS cycles,
as well as for the cycle 4 longitudinal file.4,5  Sample sizes and
unweighted counts by proxy status for all files can be found in Appendix
Tables A and B.

To investigate the possibility of a proxy effect on the prevalence of
health conditions, estimates from the cross-sectional General and Health
files were compared for cycles 1 and 3.  It was hypothesized that
because of its lower proxy response rate, the cycle 3 (1998/99) Health
file would yield higher estimates than the General file.  Estimates for
the two files were expected to be closer for cycle 1 (1994/95) because
of the similar proxy rates.

Multiple logistic regression models were used to explore the possibility
of a proxy effect on the incidence of health problems.  Each model
examined the two-year incidence of selected conditions (new cases in
a two-year period) in relation to changes in reporting status in the same
period.  Based on NPHS respondent selection rules and a review of
the literature on proxy reporting, several control variables were included:
sex, age, living arrangements,  education, household income,
employment status, and the Health Utilities Index.  All regressions were
run on the 1994/95 to 2000/01 longitudinal square file.  An incident
case was defined as a health problem reported in cycle 2, 3 or 4 from a
respondent who had not reported the problem in the previous cycle.
For every two-year interval (1994/95-to-1996/97, 1996/97-to-1998/99
and 1998/99-to-2000/01), a new record was created for each respondent
who had not reported the condition in the previous cycle.  Consequently,
one respondent could contribute up to three records to the analyses for
each health condition:  one for every two-year interval.  Approximately
30,000 records were used in each model (ranging from 27,204 to
34,995).

To account for the effects of survey design, the variance on prevalence
and incidence rates, on differences between rates, and on odds ratios
was calculated using the bootstrap technique.6-8  In comparing rates
across NPHS cycles, bootstrap weights that account for the overlap
among samples were used.

Limitations
It is generally assumed that differences between self- and proxy reports
of health problems reflect under-reporting by proxy reporters.
Comparisons with medical records have shown that under-reporting is
more common in proxy reports than in self-reports.9-11  However, while
even self-respondents may under-report health and health care
events,9-13 in some cases, self-respondents may over-report.  For
example, the criteria for chronic conditions in the NPHS are:  “long-
term conditions that have lasted or are expected to last six months or
more and that have been diagnosed by a health professional.”  Although
interviewers specify these criteria, a respondent who, for instance, has
been suffering back pain for several months may report a back problem
even if it has not been diagnosed by a health professional.  If this is
more likely to happen for self- than proxy respondents, the effect would
be over-reporting.

The models in the analysis that consider incident health conditions in
relation to changes in reporting status controlled for socio-demographic
and other confounders that might be related an individual’s reporting
status.  The results could be misleading if important variables related
to morbidity and to reporting status were inadvertently excluded, or are
not available from the NPHS.

Although residents of long-term care institutions were interviewed in
the NPHS, this analysis was not carried out for that population.  Proxy
responses were accepted for residents of health care institutions only
by necessity, and therefore, it was not possible to assess potential biases
related to proxy reporting.
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Although reasons for accepting proxy responses
are often compelling, the result may be lower
estimates of  some health problems.  Proxy reporters
tend to have less knowledge about another’s health
than that person him- or herself.  Lower estimates
of  chronic conditions, disability, activity restriction,
pain, medication use, physician visits, and
hospitalization have been found for proxy reports,
indicating a downward bias.10,11,14-22  However,
comparisons with administrative data such as
medical records suggest that even self-respondents
may under-report health events.9-13

Research on people who are elderly or frail
suggests that such a bias may be in the opposite
direction.  That is, proxies responding for these
groups may report more impairment than self-
respondents.21,23-28  Over-reporting is especially
common when proxy responses are accepted for
residents of  health care institutions.

Based on cross-sectional and longitudinal data
from Statistics Canada’s National Population Health
Survey (NPHS), this article investigates the
possibility of  a “proxy effect” (biased estimates) as
a result of  proxy reporting.  The article focuses on
the population aged 18 or older who were living in
private households at the time of  the interview (see
Methods and Definitions).

Guidelines
When the NPHS was first conducted in 1994/95,
proxy responses by necessity and by convenience
were both accepted, depending on the information
sought.

Originally, the NPHS had two questionnaires:
General and Health.  The General questionnaire was
used to collect socio-demographic information and
basic health information (chronic conditions, long-
term disability, two-week disability, and health care
utilization) for every member of  each household.
Because the information was generally factual and
objective, proxy by convenience was accepted.

As well, one member of  each household was
chosen at random to respond to the Health
questionnaire, which covered topics such as
smoking, physical activity, medication use, social
support and mental health.  Because the questions

were detailed and often personal, proxy responses
were accepted only by necessity.  Some highly
subjective and personal questions were skipped if
the responses were being provided by a proxy
reporter.

These guidelines were in effect for the first two
cycles (1994/95 and 1996/97).  In cycle 3 (1998/99),
a modification was introduced because of  the
longitudinal component—the subset of the
randomly selected respondents who are followed
over time.  As a result of  concern that variations in
reporting status across cycles might confound
measures of  change, cycle 3 interviewers were
instructed to collect information directly from
longitudinal panel members for both the General
and Health questionnaires.  If  longitudinal panel
members could not be contacted throughout the
entire collection period, interviewers could accept a
proxy response for the General questionnaire,   but
for the Health questionnaire, it was proxy by
necessity only.  (For other household members, the
previous rules still applied.)

In cycle 4 (2000/01), when the NPHS became
strictly longitudinal, the General and Health
questionnaires were combined, and proxy responses
were accepted only by necessity.

Proxy reporting rates
For each of  the first three NPHS cycles, two cross-
sectional files were created:  General and Health.
The General file has a record for every member of
each responding household, and contains
information collected with the General
questionnaire.  The Health file has a record for each
randomly selected respondent (just one record per
household), and contains the Health questionnaire
information for that person along with information
collected about him or her in the General
questionnaire.

Because the information in the Health file comes
from two questionnaires that have different
guidelines for proxy reporting, records on this file
can have a “mixed” reporting status.  For example,
if  a married man was the selected respondent, he
may have answered the Health questionnaire himself,
but his wife may have provided answers on his
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behalf  for the General questionnaire.  Therefore,
two proxy reporting rates are calculated for the
Health file:  one for the Health questionnaire and
one for the General questionnaire.

In the General file, the proxy reporting rates for
the General questionnaire were fairly stable across
survey cycles at approximately 35% (Table 1).  By
contrast, in the Health file, the proxy rate for the
information derived from the General questionnaire
file dropped substantially from 31% in 1994/95 to
15% in 1998/99.  Proxy reporting rates for the
Health questionnaire were under 5% for all three
cycles.

Effect on prevalence of health problems
With their different proxy reporting rates, the
General and Health files offer an opportunity to
investigate the “proxy effect.”  Although the number
of  records on each file varies considerably, both files
have been weighted so that they can be used to
produce estimates for exactly the same populations.
As well, each record in the Health file is automatically
included in the General file, and the data for the

other records in the General file were collected using
the same methods, at the same time, and by the same
interviewers.  However, the proxy reporting rates
differ:  in 1998/99, 35% for the General file and
15% for the Health file; in 1994/95, 36% and 31%,
respectively.  If  people responding on their own
behalf  are more likely to report health problems,
estimates for 1998/99 based on the Health file, with
its low proxy rate, should be higher than those based
on the General file.  By contrast, estimates from the
two files for 1994/95, when the proxy reporting rates
were similar, might be expected to be closer.

And in fact, the 1994/95 Health and General file
estimates of  chronic conditions, long-term disability
and two-week disability are very close:  the only
significant difference between the estimates is for
the prevalence of  non-food allergies (Table 2).  The
same is not true for 1998/99:  as well as non-food
allergies, the Health file estimates are higher for the
prevalence of  asthma, arthritis, back problems,
migraine, stomach or intestinal ulcers, urinary
incontinence, thyroid disorder, activity restriction,
long-term disability, and cutting down on normal
activities in the past two weeks because of  illness or
injury.

Previous studies have found that proxy reports
are most accurate for conditions that are serious,
painful, persistent or potentially life-
threatening.9,15,16,19  Consistent with such findings,
the 1998/99 General and Health file estimates do
not differ significantly for diabetes, epilepsy, heart
disease, need for assistance with activities of  daily
living, and having spent at least a day in bed during
the previous two weeks because of  illness or injury.

Changes in prevalence
Before the NPHS became strictly longitudinal, one
reason for conducting it every two years was to
monitor the prevalence of  health conditions over
time.  However, apparent changes in prevalence
might reflect variations in reporting status.  As noted,
the proxy reporting rate for the General file
remained fairly stable, while the rate for the General
questionnaire portion of  the Health file fell from
31% in 1994/95 to 15% in 1998/99.  If  a proxy
effect does exist, this reduction in the proportion

Table 1
Percentage of proxy responses to National Population Health
Survey, cross-sectional files, by sex, household population
aged 18 or older, Canada excluding territories, 1994/95, 1996/97
and 1998/99

Health
General question-

questionnaire naire

General Health Health
File File File

% % %

Total
1994/95 36.0 31.1 4.9
1996/97 37.9 23.7 2.3
1998/99 34.5 14.6 2.2

Men
1994/95 51.1 45.6 7.1
1996/97 50.5 33.4 3.0
1998/99 47.9 22.0 3.1

Women
1994/95 21.4 17.2 2.8
1996/97 25.9 14.4 1.6
1998/99 21.6 7.6 1.4

Data sources:  1994/95 to 1998/99 National Population Health Survey, cross-
sectional sample, General and Health files
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Table 2
Estimates of chronic conditions and disability in General and Health files of National Population Health Survey, household population
aged 18 or older, Canada excluding territories, 1994/95 and 1998/99

1994/95 1998/99
Change

General Health General Health between
file file file file cycles

% %

Chronic conditions
Non-food allergies 16.5 17.2 * 21.3 23.9* ch
Arthritis 13.7 14.2 14.9 16.8* ch
Back problems 14.6 15.1 14.3 15.0*
High blood pressure 9.7 9.7 11.9 12.1
Migraine 7.3 7.6 7.4 8.2* ch
Asthma 5.6 5.7 7.0 7.7* ch
Food allergies 5.4 5.4 6.6 6.8
Heart disease 4.4 4.2 4.6 4.7
Thyroid disorder  …  … 4.3 4.6*   …
Diabetes 3.4 3.4 3.9 3.8
Cataract 2.7 2.7 3.5 3.5
Stomach/Intestinal ulcers 3.5 3.6 2.7 3.1*
Chronic bronchitis/Emphysema 3.0 3.3 2.5 2.7
Urinary incontinence 1.1 1.2 2.0 2.3* ch
Bowel disorder   …  … 1.7 1.8  …
Cancer 1.7 1.7 1.6 1.6
Glaucoma 1.1 1.1 1.4 1.3
Effects of stroke 0.9 1.0 1.1 1.2
Epilepsy 0.6 0.7 0.6 0.7
Alzheimer's disease/Other dementia 0.1 0.1E1 0.3 0.3

Long-term
Activity restriction 17.3 17.4 14.1 15.0* ch
Disability 15.4 15.8 12.4 13.6* ch
Activity restriction or disability 21.1 21.5 17.4 18.9* ch
Dependency in instrumental activities of daily living 9.1 9.2 11.9 12.3
Dependency in activities of daily living 1.6 1.5 2.2 2.2

Two-week
At least one cut-down day 12.7 12.5 10.8 11.5* ch
At least one bed-day 6.8 6.8 5.8 5.9

Proxy reporting rate to General questionnaire (%) 36.0 31.1 34.5 14.6

Sample size (number of respondents) 41,045 16,291 34,543 14,150

Data sources:  1994/95 and 1998/99 National Population Health Survey, cross-sectional sample, General and Health files
* Significantly higher than General file estimate for corresponding cycle (p < 0.05)
ch Change between 1994/95 and 1998/99 in Health file estimates significantly different from change in General file estimates (p < 0.05)
E1 Coefficient of variation 16.6% to 25.0%
... Not applicable

of  proxy responses might result in sharper increases
in the prevalence of  some conditions in the Health
file, particularly conditions that are less serious
and/or noticeable.  And indeed, data from the
Health file show larger increases in non-food
allergies, asthma, arthritis, migraine, urinary
incontinence, and cut-down day(s) in the previous
two weeks (Table 2).  The prevalence of  activity
restriction and long-term disability decreased on
both files, but the decrease was smaller for the
Health file, again suggesting a proxy effect.

Men and women
In 1998/99, the difference between the General and
Health files in proxy reporting rates was greater for
men than for women.  For men, the proxy reporting
rate for the General file was 26 percentage points
higher than the rate for General questionnaire
portion of  the Health file; for women, the difference
was 14 percentage points (Table 1).  Therefore, the
proxy effect on the prevalence of  health conditions
might be expected to be stronger for men.
Nonetheless, results for men and women were
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similar (Table 3).  A possible explanation is that
previous research has found women to be more
accurate than men in reporting health events,10,14 and
men are more likely than women to have a female
proxy reporter (see Who provides the information?).

Seniors
Some studies have suggested that the proxy effect
for seniors may be in the opposite direction—that
is, proxy reporters for elderly people are more likely
to report impairment than seniors would
themselves.21,23,24,26-28  Estimates of  the prevalence
of  health conditions based on NPHS data, however,
do not support this finding.  When there were
significant differences between the 1998/99 General
and Health files, the Health file estimates were higher
(Table 4).  The reason may be that the NPHS sample

Table 3
Estimates of chronic conditions and disability, by sex, in
General and Health files of National Population Health Survey,
household population aged 18 or older, Canada excluding
territories, 1998/99

Men Women

General Health General Health
file file file file

% %

Chronic conditions
Non-food allergies 17.5 19.9* 25.0 27.8*
Arthritis 10.5 12.5* 19.1 20.9*
Back problems 13.7 14.1 14.8 15.8*
High blood pressure 9.8 10.0 13.9 14.0
Migraine 3.3 3.9* 11.3 12.3*
Asthma 5.8 6.6* 8.1 8.7*
Food allergies 5.1 5.3 8.1 8.3
Heart disease 4.9 4.9 4.2 4.4
Thyroid disorder 1.4 1.7* 7.1 7.5
Diabetes 4.3 4.3 3.6 3.3
Cataract 2.6 2.9* 4.3 4.1
Stomach/Intestinal ulcers 2.5 2.9* 2.9 3.3*
Chronic bronchitis/Emphysema 2.2 2.4 2.8 3.1
Urinary incontinence 1.2 1.4* 2.7 3.0*
Bowel disorder 1.2 1.3 2.2 2.2
Cancer 1.4 1.4 1.7 1.8
Glaucoma 1.2 1.0 1.6 1.7
Effects of stroke 1.1 1.2 1.0 1.1E1

Epilepsy 0.6 0.6E1 0.6 0.8E1

Alzheimer's disease/Other dementia 0.2E1 0.3E1 0.3E1 0.3E1

Long-term
Activity restriction 12.7 13.7* 15.3 16.2*
Disability 12.2 13.5* 12.6 13.7*
Activity restriction
  or disability 16.2 17.9* 18.6 20.0*
Dependency in instrumental
  activities of daily living 8.4 8.9 15.3 15.6
Dependency in activities
 of daily living 1.8 2.0 2.5 2.5

Two-week
At least one cut-down day 8.8 8.9 12.7 14.1*
At least one bed-day 4.7 4.6 6.9 7.2

Proxy reporting rate to
General questionnaire (%) 47.9 22.0 21.6 7.6

Sample size
(number of respondents) 16,519 6,446 18,024 7,704

Data source:  1998/99 National Population Health Survey, cross-sectional
sample, General and Health files
* Significantly higher than General file estimate (p < 0.05)
E1 Coefficient of variation 16.6% to 25.0%

Who provides the information?

The characteristics of proxy reporters (the people providing
information on behalf of others) for the General questionnaire of
the National Population Health Survey were closely associated
with the age and sex of proxy respondents (the people about whom
information was provided).

Information about young proxy respondents (ages 18 to 24)
tended to come from a parent:  in about 60% of cases, their mother,
and in an additional 15%, their father.

Information about proxy respondents aged 25 or older was
typically provided by a spouse:  for more than 80% of male
respondents, their wife; for 64% of female respondents, their
husband.  For an additional 17% of female proxy respondents,
information was provided by “other female relatives,” usually a
daughter (data not shown).

Distribution of proxy respondents to 1998/99 National
Population Health Survey, General questionnaire, by
age, sex and relationship to proxy reporter, household
population aged 18 or older, Canada excluding territories

Ages 18-24 Ages 25+

Men Women Men Women

% %

Total 100.0 100.0 100.0 100.0
Spouse 9.9 10.6 82.2 63.6
Mother 59.9 59.0 4.6 5.2
Father 15.3 14.5 1.2 1.3
Other relative
  Female 6.3 8.0 5.9 16.7
  Male 5.4 3.2 4.2 10.4
Non-relative 3.3 4.7 2.0 2.9

Data source:  1998/99 National Population Health Survey, cross-
sectional sample, General file
Note:  Because of rounding, columns may not add to 100.0%
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Table 4
Estimates of chronic conditions and disability in General and
Health files of National Population Health Survey, household
population aged 65 or older, Canada excluding territories,
1998/99

General Health
file file

%

Chronic conditions
Arthritis 41.6 44.9*
High blood pressure 35.7 36.5
Cataract 17.6 18.1
Heart disease 17.5 17.3
Back problems 16.6 17.8*
Non-food allergies 15.4 15.9
Diabetes 11.7 11.5
Thyroid disorder 8.8 9.2
Urinary incontinence 7.0 7.5
Food allergies 6.2 6.1
Chronic bronchitis/Emphysema 5.8 5.9
Asthma 5.7 6.3
Glaucoma 5.4 5.1
Stomach/Intestinal ulcers 5.2 6.0*
Cancer 4.6 4.4
Effects of stroke 4.2 4.4
Migraine 3.3 3.8
Bowel disorder 3.0 3.2
Alzheimer's disease/Other dementia 1.1 1.3E1

Epilepsy 0.7E1 1.1E 2*

Long-term
Activity restriction 29.2 29.8
Disability 25.0 26.6*
Activity restriction or disability 34.6 36.2*
Dependency in instrumental activities of daily living 37.2 38.2
Dependency in activities of daily living 6.9 7.2

Two-week
At least one cut-down day 12.9 12.8
At least one bed-day 6.4 6.1

Proxy reporting rate to General
questionnaire (%) 26.6 15.0

Sample size (number of respondents) 4,728 2,851

Data source:  1998/99 National Population Health Survey, cross-sectional
sample, General and Health files
* Significantly higher than General file estimate (p < 0.05)
E1 Coefficient of variation 16.6% to 25.0%
E2 Coefficient of variation 25.1% to 33.3%

Effect on incidence of health problems
For every NPHS cycle, a longitudinal file was
created, which includes the General and Health
questionnaire data for members of the longitudinal
panel. The proxy reporting rate for the General
questionnaire portion of  the longitudinal file
dropped from 33% in 1994/95 to 14% in 1998/99.
In 2000/01, when the NPHS became strictly
longitudinal and proxy responses were accepted only
by necessity, the rate declined to 4% (Table 5).

 The longitudinal file is frequently used to produce
two-year incidence rates of  health conditions.
However, changes in reporting status from one cycle
to the next could affect these estimates.

To quantify changes in reporting status over time,
a set of  records was created for each two-year
interval over the four NPHS cycles (1994/95-to-
1996/97, 1996/97-to-1998/99, and 1998/99-to-
2000/01).  When these three sets of  records were
compiled, in the majority of  cases, the reporting
status for the General questionnaire did not change
from one cycle to the next.  In close to three-quarters
of  cases (73.5%), respondents provided their own
information over two consecutive cycles (self-self),
and for a small percentage of  cases (6.1%), cycle-
to-cycle information was provided by proxy (proxy-
proxy) (Table 6).  However, in about 5% of  cases,
reporting status changed from self  to proxy, and in
15%, from proxy to self.

If  self-respondents have a greater tendency to
report health problems, people whose status
changed from proxy in one cycle to self  in the next

Table 5
Percentage of proxy responses to National Population Health
Survey, longitudinal file, household population aged 18 or
older in 1994/95, Canada excluding territories, 1994/95 to
2000/01

General Health
questionnaire questionnaire

% %

1994/95 32.7 4.8
1996/97 16.4 1.7
1998/99 13.5 2.2
2000/01 4.0 4.0

Data sources:  1994/95 to 2000/01 National Population Health Survey,
longitudinal sample, Health file (square)

pertains to the household population. Previous
studies often concerned institutional residents whose
proxy reporters are typically younger people who,
viewing chronic conditions from their own
perspective, may be more likely to report a senior as
being impaired.23  Proxy reporters for elderly NPHS
respondents, however, tended to be of  a similar age:
close to three-quarters were that person’s spouse
(data not shown).
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In the National Population Health Survey (NPHS), proxy responses
are those obtained for a particular person from another household
member (the proxy reporter); for example, a parent may provide
answers for a child, or a wife may respond on behalf of her husband.

Self-responses are those obtained directly from the individuals
selected for the survey.

The General questionnaire contains questions about demographic
and socio-economic characteristics, as well as basic health
information such as two-week disability, activity restriction, and
chronic conditions.  This information is obtained for each person in
the household from one member.

The Health questionnaire contains questions on topics such as
medication use, smoking, alcohol consumption, mental health, social
support, height and weight, physical activity, and injuries.  Given
the detailed and often personal nature of this information, the
selected respondent usually answers on his or her own behalf.

To measure chronic conditions, individuals were asked about long-
term conditions that had lasted or were expected to last six months
or longer and that had been diagnosed by a health professional.
Interviewers read a list of conditions.

Activity restriction due to a long-term physical or mental health
problem was based on a positive response to any of the following:
“Because  of  a  long-term  physical or mental condition or a health
problem, are you limited in the kind or amount of  activity  you  can
do: at  home? at school? at  work? in other activities?”

Long-term disability was determined by asking, “Do you have any
long-term disabilities or handicaps?”

Respondents were classified as dependent in instrumental
activities of daily living if they needed help preparing meals, shopping
for groceries or other necessities, doing normal everyday housework,
or doing heavy household chores such as washing walls or yard
work.

To determine dependency in activities of daily living, respondents
were asked if, because of a health problem, they needed help with
personal care such as washing, dressing or eating, or with moving
about inside the house.

Two-week disability was measured in terms of bed-days and cut-
down days over the past two weeks.  Respondents were asked
about days they had stayed in bed because of illness or injury
(including nights in hospital) and about days they had cut down on
normal activities because of illness or injury.

Living arrangements were defined as living alone or living with
others.

Education was grouped into four categories, based on the highest
level attained:  less than secondary graduation, secondary
graduation, some postsecondary, and postsecondary (trade school,
college or university) graduation.

Individuals who were currently working at a job or business were
considered to be employed.

Definitions

Household income was defined based on the number of people in
the household and total household income from all sources in the
12 months before the interview.

Household income People in Total household
group household  income

Lowest 1 or 2 Less than $15,000
3 or 4 Less than $20,000
5 or more Less than $30,000

Lower-middle 1 or 2 $15,000 to $29,999
3 or 4 $20,000 to $39,999
5 or more $30,000 to $59,999

Upper-middle 1 or 2 $30,000 to $59,999
3 or 4 $40,000 to $79,999
5 or more $60,000 to $79,999

Highest 1 or 2 $60,000 or more
3 or more $80,000 or more

Daily smokers were defined as those who indicated that they
smoked cigarettes daily.

The Health Utilities Index (HUI3) is a summary measure that
incorporates functional health and societal preferences for health
states.29,30  Based on responses to 30 questions about eight aspects
of functional health (vision, hearing, speech, mobility, dexterity,
emotions, cognition, and pain and discomfort) together with a
valuation component, an overall score, or index, is produced for
each individual.  Perfect health is rated 1.000, and death, 0.000;
negative scores reflect health states considered worse than death.
Possible HUI3 values range from -0.360 to 1.000.  The HUI3 score
was used as a continuous variable.

To measure psychological distress, respondents were asked to
reply to six statements on a five-point scale:  all of the time (score
4), most of the time (3), some of the time (2), a little of the time (1),
or none of the time (0).  “During the past month, about how often did
you feel:

• so sad that nothing could cheer you up?”
• nervous?”
• restless or fidgety?”
• hopeless?”
• worthless?”
• that everything was an effort?”

The responses were summed, with higher scores indicating more
distress (Cronbach’s alpha = 0.77).  Respondents with a score that
fell in the upper quartile of the distribution (5 or more) were
considered to be experiencing high psychological distress.

Weight was defined in terms of body mass index (BMI), which
was calculated by dividing weight in kilograms by the square of height
in metres.  BMI was grouped into two categories:  obese (30 or
more) and not obese (less than 30).  BMI was not calculated for
pregnant women.
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(proxy-self) might be more likely to report a new
condition than those who reported on their own
behalf  in both cycles (self-self).  Similarly,
respondents whose information was provided by
someone else in both cycles (proxy-proxy) and those
whose reporting status changed from self  to proxy
(self-proxy) would be less likely report a new
condition.

To investigate this possibility, a multiple logistic
regression model was run for each chronic condition
for which the cross-sectional analyses suggested a
proxy effect (non-food allergies, asthma, arthritis,
back problems, migraine, ulcers, and incontinence),
as well as for an activity restriction or long-term
disability.  Because reporting status is related to
variables such as sex, living arrangements, education,
income and employment,31 these characteristics were
included as control variables.

Previous studies that used this approach have been
limited by an inability to control for health status.21,32

For example, some people whose information is
provided by proxy may actually have a health
advantage, in that they are healthy enough to be busy
and away from home.  With NPHS data, it is possible
to control for this potentially confounding factor
by using the Health Utilities Index, a summary
measure based on responses to questions about eight
aspects of  functional health that are asked as part
of  the Health questionnaire (where proxy response
was rare).  In the regression models, the Health
Utilities Index and two-year changes in the Health
Utilities Index were also entered as control variables.

Even when the effects of  all these factors were
taken into account, in several cases, a change in

reporting status from one survey cycle to the next
was associated with the incidence of  health problems
(Table 7).  Compared with respondents answering

Table 6
Distribution of cycle-to-cycle reporting status to General
questionnaire, National Population Health Survey, longitudinal
file, household population aged 18 or older in 1994/95, Canada
excluding territories, 1994/95 to 2000/01

%

Total 100.0

Self-self 73.5
Proxy-self 15.2
Self-proxy 5.2
Proxy-proxy 6.1

Data sources:  1994/95 to 2000/01 National Population Health Survey,
longitudinal sample, Health file (square)

Table 7
Two-year incidence rates of selected health conditions and
adjusted odds ratios relating reporting status to incidence of
conditions, household population aged 18 or older, Canada
excluding territories, 1994/95 to 2000/01

Two-year Two-year Adjusted 95%
incidence reporting odds confidence

rate status ratio interval

%

Non-food allergies 12.3 Self-Self† 1.0 ...    
Proxy-Self 1.5* 1.3, 1.8
Self-Proxy 0.8 0.6, 1.1
Proxy-Proxy 0.9 0.7, 1.2

Back problems 9.1 Self-Self† 1.0 ...    
Proxy-Self 1.1 0.9, 1.2
Self-Proxy 0.7* 0.5, 0.9
Proxy-Proxy 0.5* 0.4, 0.7

Arthritis 6.2 Self-Self† 1.0 ...    
Proxy-Self 1.1 0.9, 1.4
Self-Proxy 0.5* 0.3, 0.7
Proxy-Proxy 0.4* 0.3, 0.6

Migraine 3.0 Self-Self† 1.0 ...    
Proxy-Self 1.2 0.9, 1.5
Self-Proxy 0.5* 0.3, 0.9
Proxy-Proxy 0.6 0.3, 1.1

Asthma 1.9 Self-Self† 1.0 ...    
Proxy-Self 1.3 1.0, 1.8
Self-Proxy 0.9 0.6, 1.5
Proxy-Proxy 0.5 0.3, 1.1

Urinary incontinence 1.6 Self-Self† 1.0 ...    
Proxy-Self 1.0 0.7, 1.5
Self-Proxy 0.3* 0.2, 0.5
Proxy-Proxy 0.7 0.4, 1.2

Stomach/Intestinal 1.4 Self-Self† 1.0 ...    
 ulcers Proxy-Self 1.4 1.0, 1.9

Self-Proxy 0.5* 0.3, 0.9
Proxy-Proxy 0.5* 0.3, 0.9

At least one of 24.7 Self-Self† 1.0 ...    
 7 chronic conditions Proxy-Self 1.4* 1.3, 1.6

Self-Proxy 0.7* 0.6, 0.8
Proxy-Proxy 0.8* 0.7, 0.9

Activity restriction or 8.1 Self-Self† 1.0 ...    
disability Proxy-Self 1.2 1.0, 1.4

Self-Proxy 0.7* 0.5, 1.0
Proxy-Proxy 0.8 0.6, 1.1

Data sources:  1994/95 to 2000/01 National Population Health Survey,
longitudinal sample, Health file (square)
Notes:  Presents results of nine separate regression models, each controlling
for sex, age, living alone, education, household income, employment status,
Health Utilities Index, and changes in Health Utilities Index (see Definitions).
† Reference category
* Significantly different from Self-Self (p < 0.05)
... Not applicable
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on their own behalf  in consecutive cycles (self-self),
those whose reporting status changed from proxy
to self  (proxy-self) were more likely to report
incident cases of  non-food allergies.  For arthritis,
back problems and ulcers, the proxy-proxy group
and the self-proxy group were less likely than the
self-self  group to report incident cases.  As well,
the self-proxy group was less likely to report
migraine, incontinence and disability.

Because the number of  incident cases of  most
conditions was generally small, especially when
divided among the four reporting status categories,
it is difficult to achieve statistical significance.  But
when the combined incidence of at least one of the
seven conditions is considered, all reporting
categories are significant and suggest a proxy effect,
with the proxy-self  group more likely to report a
new condition, and the proxy-proxy and self-proxy
groups less likely to do so.

Convenience versus necessity
A health survey obviously cannot exclude people
unable to provide their information because of  a
physical or mental health problem; that is, proxy by
necessity.  Proxy by convenience, however, can be
avoided by increasing resources at the collection
stage and allowing adequate time to contact all
respondents directly.  Therefore, an important
element of  a proxy effect is the extent to which it is
due to proxy by necessity versus convenience.

For the 1998/99 cross-sectional General and
Health files, the circumstances under which proxy
by necessity was accepted for the General
questionnaire were identical.  Consequently,
systematic differences in estimates of health
problems between the two files must be attributable
to proxy by convenience (Tables 2 to 4).

On the longitudinal file, it is possible to
differentiate between convenience and necessity.
Records with a proxy response for the General
questionnaire and a self-response for the Health
questionnaire were convenience cases, since these
individuals were obviously able to respond on their
own behalf.  Likewise, it can be concluded that
records with a proxy response for both
questionnaires were out of  necessity.

To study the potential impact of  proxy by
convenience on incidence measures, the regression
models were rerun on the longitudinal file, this time
excluding proxy by necessity.  The results were
similar to those for the full models, suggesting that
accepting proxy responses by convenience has an
effect on incidence measures of some health
conditions.

Does the proxy effect matter?
This analysis indicates that accepting proxy
responses can affect estimates of  health conditions.
For prevalence rates, the difference between the
1998/99 General and Health files is generally less
than a percentage point.  The implication for
analysis, however, is that small changes in prevalence
across survey cycles must be interpreted cautiously,
even when they attain statistical significance.  This
can be illustrated by examining trends in the
prevalence of  arthritis.

Estimates based on the General file show a
gradual increase in the arthritis prevalence rate from
13.7% in 1994/95 to 14.9% in 1998/99:  1.2
percentage points.  The increase based on the Health
file was greater, at just over 2.5 percentage points,
likely owing to the decline in proxy reporting rates
in the Health file over this period.

In 2000/01, the Canadian Community Health
Survey (CCHS) replaced the NPHS as the source
of  cross-sectional health data.  Proxy responses are
accepted in the CCHS only by necessity.  When data
from the 2000/01 CCHS are compared with data
from the 1998/99 NPHS Health file, the prevalence
of  arthritis remains constant.  However, when the
CCHS data are compared with the 1998/99 NPHS
General file, the increase in the prevalence of
arthritis over the two years is close to two percentage
points (Chart 1).  This apparent increase is likely
attributable to the much lower proxy reporting rate
for the CCHS: 8% compared with 35% for the
1998/99 NPHS General file.  These findings suggest
a need for care in reporting changes over time in
the prevalence of  arthritis, particularly when such
increases coincide with sharp decreases in proxy
reporting rates.
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The NPHS longitudinal file is often used to study
relationships between risk factors and the incidence
of  health conditions.  An important concern is
whether those relationships are altered by reporting
status.  To investigate this possibility, incident
arthritis was examined in two multivariate models:
the first controlled for factors that have been shown
to be associated with incident arthritis such as age,
sex and obesity;33 the second, for changes in
reporting status as well.

The results suggest that although estimates of  the
two-year incidence of  arthritis are affected by
reporting status, this does not alter relationships with
risk factors.  The odds ratios for all variables in the
model remained virtually the same when reporting
status was taken into account (Table 8).
Furthermore, when the second model was rerun,
testing for interactions between arthritis risk factors
and reporting status, none of  the interaction terms
was significant.

Concluding remarks
The results of  this analysis of  data from the National
Population Health Survey and the Canadian
Community Health Survey suggest that accepting
proxy- rather than self-response may result in lower
estimates of  certain health conditions.  Trends in
prevalence may also be affected, as declines in proxy
reporting rates between 1994/95 and 1998/99

Table 8
Adjusted odds ratios relating selected characteristics to two-
year incidence of arthritis, without and with control for
reporting status, household population aged 18 or older,
Canada excluding territories, 1994/95 to 2000/01

Without With
control for control for

reporting status reporting status

95% 95%
confi- confi-

Odds dence Odds dence
ratio interval ratio interval

Reporting status
Self-Self† ... ...    1.0 ...    
Proxy-Self ... ...    1.2* 1.0, 1.5
Self-Proxy ... ...    0.6* 0.4, 0.8
Proxy-Proxy ... ...    0.6* 0.4, 0.9

Sex
Women† 1.0 ...    1.0 ...    
Men 0.7* 0.6, 0.8 0.7* 0.6, 0.8

Age 1.1* 1.0, 1.1 1.1* 1.0, 1.1

Household income
Lowest/Lower-middle† 1.0 ...    1.0 ...    
Upper-middle 1.1 1.0, 1.3 1.1 1.0, 1.3
Highest 1.0 0.9, 1.3 1.0 0.9, 1.3

Doctor contacts
in past year
0 to 6† 1.0 ...    1.0 ...    
7 or more 1.8* 1.6, 2.1 1.8* 1.6, 2.1

Daily smoker 1.3* 1.1, 1.5 1.3* 1.1, 1.5

Psychological distress
Low† 1.0 ...    1.0 ...    
High 1.4* 1.2, 1.6 1.4* 1.2, 1.6

Obese 1.5* 1.2, 1.7 1.5* 1.2, 1.7

Data sources:  1994/95 to 2000/01 National Population Health Survey,
longitudinal sample, Health file (square)
Notes:  Missing categories for income, psychological distress and obese
variables were included in models to maximize sample size, but coefficients
are not shown.
† Reference category.  When not noted, reference category is absence of
characteristic; for example, reference category for “daily smoker” is not daily
smoker.
* Significantly different from reference category (p < 0.05)
... Not applicable

Chart 1
Prevalence rates of arthritis, household population aged 18
or older, Canada excluding territories, 1994/95 to 2000/01

Data sources: 1994/95, 1996/97 and 1998/99 National Population Health
Survey (NPHS), cross-sectional samples, Health and General files; 2000/01
Canadian Community Health Survey (CCHS)
* Significantly greater than previous period
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