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Effectiveness of letters to Cape Breton women who
have not had a recent Pap smear

Grace M Johnston, Christopher J Boyd, Margery A MacIsaac, Janice W Rhodes and Robert N Grimshaw

Abstract

Nova Scotia, and especially Cape Breton, has high cervical cancer incidence and mortality
rates. Letters were sent to 15,691 unscreened and 6,995 under-screened women from Cape
Breton Island encouraging them to obtain a Pap test. Controls were 61,510 unscreened
women and 32,996 under-screened women in mainland Nova Scotia who were not sent
letters. For this cohort study, the provincial Health Card Number database and Provincial
Cytology Registry were linked. Having a Pap smear was associated with having received a
letter (OR = 1.64), having been previously under-screened rather than unscreened (OR =
1.85), with youth and with higher income (OR = 1.13). After receiving a letter, women in
Aboriginal, Mixed Black, Acadian, and rural communities had smear rates similar to
those of other women. Being previously unscreened, rather than under-screened, was asso-
ciated with higher rates of abnormalities (OR = 1.62), indicating greater need for early
detection and treatment to prevent invasive cancer. While one-time letters to women
improved the Pap smear screening rates, multiple, continuous interventions are needed to
make a more substantive improvement in these rates.

Key words: cost; evaluation; letter intervention; Pap smear; screening

Introduction

Cape Breton Island has low rates of Pap
smear screening and high rates of cervical
cancer incidence and mortality compared
with mainland Nova Scotia. Nova Scotia
has had high cervical cancer rates com-
pared with those of Canada (Figure 1).1

Participation in regular, high-quality Pap
smear screening by all eligible women has
been recognized as the most effective means
of decreasing incidence and mortality rates
from invasive cervical cancer. In 1991, in
response to recommendations in numerous
Canadian reports,2–4 Nova Scotia instituted
an organized cervical screening program.

In the mid 1990s, a case-control study was
carried out of the Pap smear histories of
Nova Scotia women with a diagnosis of in-
vasive cervical cancer. From this screening

failures study, it was seen that the majority
of invasive cancer cases occurred among
women who were unscreened or under-
screened at the time of diagnosis.5

In 1997, the Nova Scotia Gynaecological
Cancer Screening Program (GCSP) received
funding from Health Canada’s Population
Health Fund, for a multifaceted Pap screen-
ing intervention in Cape Breton.6 As part of
this three-year project, letters were sent to
under-screened and unscreened women in
Cape Breton asking them to go to their phy-
sician or to a clinic for a Pap smear. This
paper reports the findings from the evalua-
tion of the letter intervention.

Letters of invitation to women have been
successful to varying degrees.7–14 Sometimes
they have been accompanied by enhance-
ments, such as questionnaires,7 appoint-

ments,10 media campaigns11 and behavioural
prompts.13 None of these studies has been
population based, with personalized let-
ters to unscreened and under-screened
women only, i.e., excluding women who
had had recent Pap smears. The strength of
this Nova Scotia study is in the use of the
long-standing, Provincial Cytology Regis-
try (PCR), which is linked to the provincial
Health Card Number (HCN) file to identify
unscreened and under-screened women
and send them personalized letters. Both
the PCR and HCN databases use the same
unique personal identifier.

Maritime Medical Care (MMC) is a private,
nonprofit company that administers the
payment of physician billing claims and
the HCN registration of everyone covered
by the publicly funded, universal physi-
cian and hospital insurance for the prov-
ince of Nova Scotia. The PCR, which is the
responsibility of the GCSP, identifies all
Pap smears performed in Nova Scotia since
January 1988.

Methods

Identifying the study subjects and
their screening status

With approval from the Nova Scotia
Department of Health, MMC identified
360,587 women who were 18 years and
over, had a provincial HCN and resided in
Nova Scotia between June 1998 and April
1999. The 61,929 women living on Cape
Breton Island represent 17.2% of this pop-
ulation. The age range for the letter inter-
vention and its evaluation is consistent
with the provincial screening guidelines.15
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The MMC database is believed to be an ac-
curate source from which to identify women
living in the province. MMC carries out a
weekly death clearance of its HCN file using
electronic Vital Statistics death registrations.
Names are also removed if people do not

renew their HCNs upon notification of ex-
piry. The accuracy of the HCN database is
supported by the fact that the 1996 Statis-
tics Canada census shows a comparable
number (360,450) of Nova Scotia women
aged 18 years and over.

MMC linked the HCN and the PCR data-
bases to identify the screening status of all
women in Nova Scotia. Unscreened
women were defined as those having had
no Pap smear recorded in the PCR from
January 1988 to their letter mailing date.
Under-screened women had had one or
more Pap smears recorded between Janu-
ary 1988 and December 1994 but none re-
corded from January 1995 to the letter
mailing date. Screened women had had
one or more Pap smears recorded between
January 1995 and the letter mailing date.

Letters were sent to Cape Breton women
who were unscreened (15,691) and under-
screened (6,995). Mainland Nova Scotia
women who were unscreened (61,510)
and under-screened (32,999) were the con-
trols and were therefore not sent letters
(Figure 2). The date on which a letter
would have been sent if the woman had
been in the letter intervention group was
used to define the screening status of con-
trol group women. Age was used as a
proxy to identify this date (Table 1).

During data validation prior to data analy-
sis, an additional control group was de-
fined when 1,218 under-screened and
unscreened Cape Breton women aged 34,
54, 55 and 64 were identified as never hav-
ing had letters sent to them. This unantici-
pated natural experiment was used to
validate the main study findings.

All women were tracked in the PCR to de-
termine whether they had a subsequent
Pap smear, which was defined as the first
Pap smear performed within six months
after the letter mailing date, or the age-
related date for the controls.

Mailing the letters

MMC sent the letters in six mailings based
on the age group of the women. The sizes
of the age groups were selected to stagger
the additional workload created for physi-
cians and laboratories as a result of the let-
ter intervention. The first mailing, in June
1998, was sent to under-screened and un-
screened women aged 25, 45, 65 and 85
years in Cape Breton to provide a measure
of the response in terms of subsequent
smear rates by age and to plan the mailing
of the remaining letters.
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FIGURE 1
Cervical cancer incidence and mortality, Cape Breton Island,

mainland Nova Scotia and Canada, 1971–1999

* Since postal and county codes are not available in the mortality database prior to 1992, mortality rates
for Mainland Nova Scotia and Cape Breton cannot be reported.

Nova Scotia women 18 years and over
360,587

Cape Breton Island
61,929

Screened
38,025

Unscreened*
15,691

Under-screened*
6,995

Sent letters**
22,686

Mainland Nova Scotia
298,658

Screened
204,149

Unscreened
61,510

Under-screened
32,999

Not sent letters**
94,509

FIGURE 2
Study subjects

* Excludes 767 unscreened and 451 under-screened women not sent letters.

** In the multivariate analysis, the number of study subjects is smaller: Cape Breton Sent Letters
(21,601) and Mainland Not Sent Letters (91,825). This is because of missing postal codes and
removal of women who had had a hysterectomy.



The letters were addressed to individual
women, asking them to make an appoint-
ment with their family physician or other
appropriate service to have a Pap test. An
information brochure about Pap smears
was enclosed. A postage-paid envelope
and tear-off reply were provided for the
women to indicate why they did not think
they needed a Pap smear, to ask questions
or raise concerns. If a woman had ques-
tions about Pap tests or the letter, she was
advised that she could also contact her
physician or a public health nurse, or could
call a toll-free number provided. The letter
was signed by the medical director of the
GCSP and the president of the provincial
medical association. The letter was in Eng-
lish only; a needs assessment determined
that having the letter in French or another
language was not needed in Cape Breton.

Information obtained from the first mail-
ing, in June 1998, indicated that having
had a hysterectomy was a common reason
for not attending for a Pap smear. There-
fore, in the remaining five mailings, from
November 1998 to April 1999, letters were
not sent to women who had had a com-
plete hysterectomy, as identified by link-
age to provincial physician billing claims
from April 1988 to the letter mailing date,
and to records of hysterectomy available
before 1988.

Validation steps

After the first mailing, 197 women who
had been sent a letter but did not have a
Pap smear in the subsequent six months

were contacted by telephone to verify that
the letters had been received and under-
stood.

After all the letters had been mailed, MMC
returned a file identifying all 360,587
women to the GCSP for data analysis. Mail-
ing dates were verified by comparing can-
cellation stamp dates on letters returned to
the GCSP to letter-sent dates in the MMC
database. Letter tear-off replies that were
received were tabulated. To verify that age
was a good proxy for mailing date, a table
of age group by mailing date was prepared.

Since there is a lag time in the PCR receiv-
ing Pap smear results, in November 1999,
before data analysis, the screening histo-
ries were re-checked in the PCR database.
Women were re-coded as screened if they
had had a Pap smear after January 1, 1995,
and before their letter mailing date or
proxy mailing date for controls.

Study outcome and covariate
measures

The major study outcome or dependent
variable investigated was having a subse-
quent Pap smear after a letter. A secondary
outcome was detection of a cervical cell
abnormality on a subsequent Pap smear.
An abnormality was defined as any Pap
smear result with a PCR code other than
negative or unsatisfactory. The goal of
gynecological screening is the early detec-
tion of cell abnormalities to enable early
treatment and prevent the development of
invasive malignancy. Thus, both increas-

ing the screening rates and taking into ac-
count any changes in the rates of detection
of abnormalities are important in the eval-
uation of a screening intervention. The in-
tervention cost was calculated in relation
to each additional smear and abnormality
detected.

Predictors of the outcomes were investi-
gated. As described already, previous
screening status was defined as of the let-
ter mailing date (Table 1). The women’s
ages were computed as of December 31,
1997, from birth dates provided by MMC.
MMC postal codes were classified as urban
or rural by Canada Post. Statistics Canada
conversion tables were used to link postal
codes to census enumeration areas (EAs).
These EAs were then linked to the 1996
Statistics Canada census data to create com-
munity demographic measures for each
woman. Using ecological proxies introduces
a conservative bias to the analysis – actual
covariate associations may be underesti-
mated when aggregate data for EAs are
used as a surrogate for data at the level of
the individual woman.16,17

Since median household income for native
reservations was unavailable in 1996 cen-
sus reports, the mean income for females
aged 15 years and older in an EA was used.
Income cut points were chosen to give
an approximately equal number of Nova
Scotia women in three income groups
(� $12,500 per annum for low income,
between $12,500 and $17,500 for middle
income and � $17,500 for high income).
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TABLE 1
Validation of age as a proxy for mailing date: Cape Breton mailing dates

to previously under-screened and unscreened women by age group

Letter date

Age
June 15,

1998
November 23,

1998
December 15,

1998
January 28,

1999
March 2,

1999
April 8,
1999

No letter*

25, 45, 65, 85 1,406 0 0 7 1 9 11

35–44 0 3,109 3 2 1 0 302

46–54 0 2 2,634 0 2 2 608

18–24, 26–34 0 3 1 4,103 0 0 285

55–64 0 2 4 0 2,759 5 777

66–84, 86+ 0 3 1 1 3 8,595 187

* Includes the 1,218 women aged 34, 54, 55 and 64 who were controls in addition to women who were not sent a letter because they had had a complete
hysterectomy.



Studies have shown low rates of cervical
cancer screening among Black and Aborig-
inal women.18,19 The Aboriginal people in
Nova Scotia are heavily concentrated on
a few reservations. At least two-thirds
of the population of reservation EAs were
Aboriginal, whereas no other EA had more
than one-third. Hence, a woman in our study
was considered to be from an Aboriginal
community if she resided in a community
with a majority Aboriginal population. Al-
though there are more Black than Aborigi-
nal residents of Nova Scotia, Black people
are more dispersed. No Cape Breton EA
had more than 15% of Black residents. A
woman was coded as being from a Mixed
community if her EA was at least 10%
Black, and was considered to be from a
Francophone community if at least 50% of
the residents of her EA had French as their
mother tongue.

Two-dimensional cross-tabulations and chi-
square statistics were used in the univariate
analyses. Logistic regression was used to
describe multivariate associations. Across
the province, 4,025 women (1.1%) did not
have a postal code in the MMC database.
Using the provincial hospital separations
database from April 1992 to March 1998,
8,663 Nova Scotia women were identified
as having had a hysterectomy. Those who
had had a hysterectomy and those with a
missing postal code were excluded from
the regression analyses reported.

Results

Validation steps

From the telephone survey of the 197 ran-
domly selected women conducted after the
first mailing, there were no misunder-
standings and few concerns regarding the
intent of the letter. The women felt that the
letter was a great idea for others, but they
were too busy to obtain a Pap smear, did
not like having a Pap smear or did not feel
they needed one.

To verify that age was a good proxy for the
mailing date, a table of age groups by mail-
ing date was prepared for the Cape Breton
under-screened and unscreened women. A
99.8% match was found (Table 1).

Cancellation stamp dates were used to ver-
ify the letter mailing dates provided by
MMC. Letters were actually mailed up to

nine days after the date provided by MMC.
Therefore, a correction was made in the
MMC mailing date before data analysis.

Of the 22,686 letters mailed, 594 replies
(2.6%) indicated that the woman had
moved or the address was incorrect, and
38 (0.2%) reported that the woman was
deceased. There was no upper age cut-off
in the mailing, so many elderly women re-
ceived letters.

One hundred and twenty-five women were
sent a letter by MMC but were coded in
the final study data set as Cape Breton
screened (37), or mainland screened (50),
under-screened (13) or unscreened (25). In
the analysis of subsequent smears, these
125 women were removed. Sending letters
to 37 Cape Breton screened women proba-
bly resulted from a failure to receive all
Pap smears in a timely manner before link-
age and mailing. The mainland women
probably moved from Cape Breton to the
mainland between the time that MMC
had them listed as a Cape Breton resident
and the date that MMC released the study
dataset for analysis.

Subsequent smears

Table 2 gives subsequent smear rates by
demographic characteristics. Women who
received a letter were more likely to get a
Pap smear (odds ratio [OR] = 1.64) than
women who did not get a letter (Table 3).
Previously unscreened women were less
likely than previously under-screened
women to get a Pap smear (OR=0.54).
Subsequent smears were inversely associ-
ated with age. Residing in a community
with a female income of over $17,500 was
associated with an increased likelihood of
getting a subsequent Pap smear (OR =
1.13). Language, ethnic group and urban/
rural status had no statistically significant
relation to the probability of getting a sub-
sequent Pap smear. Sensitivity analysis
showed that removal of the study subjects
who had had a complete hysterectomy
resulted in negligible impact on the
multivariate odds ratios.

Using the tear-off reply, women indicated
the reasons why they did not get a Pap
smear after receiving a letter. Six hundred
and forty-eight women (2.9%) said that
they had had a hysterectomy. Some of
these indicated that they were uncertain

whether they required a Pap smear or not;
we were not able to determine whether
they had had subtotal or total hysterecto-
mies. One hundred and seventy-six (0.8%)
stated that they had had a recent Pap smear;
for 150 of these (85%), smears were found
in the PCR. Other replies were from 47 who
said that they were too old; 24 were too im-
paired, e.g., with Alzheimer’s, multiple
sclerosis, mental retardation, were in a
nursing home or would require a general
anesthetic; nine had never been sexually
active; and three had no family physician.
These women were not removed from the
analysis since their equivalents in main-
land NS could not be identified and their
removal had little impact; the subsequent
smear rate in Cape Breton among under-
screened and unscreened women in-
creased by 0.06% with their removal.

Many women indicated that they planned
to have a Pap smear. For some, a Pap
smear was reported more than six months
after receiving a letter. Of the 22,686 letters
sent, only four replies expressed negative
comments; thanks were expressed in 29
tear-off replies.

Abnormal smear rate

The purpose of screening is the early detec-
tion and treatment of abnormal cells to
prevent the development of invasive
malignancies. Along with increasing the
screening rate, it is important, therefore, to
consider differences in rates of detection of
abnormal smears in a complete assess-
ment of the impact of the letter interven-
tion. Table 4 gives abnormal smear rates
among the subsequent smears for previ-
ously unscreened, under-screened and
screened women. Among Nova Scotia
women, having an abnormal smear was
significantly associated with having been
screened (OR = 1.61) or with being un-
screened (OR = 1.62) versus having been
under-screened, being younger than 40
versus 40 to 59 years (OR = 1.74), having
low income (OR = 1.80) and rural resi-
dence (OR = 1.48) (Table 5). Being from a
predominantly French area decreased the
risk of an abnormal smear (OR= 0.34).
The letter intervention increased the ab-
normal smear rate (OR = 1.31), but this
was not statistically significant (p = 0.26).
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TABLE 2
Subsequent Pap smear rates: percentage of Nova Scotia women who had a smear within six months of

actual or proxy letter mailing date by previous screening status and demographic characteristics

Screened Under-screened* Unscreened*

Factor Level
Cape Breton

(no letter)
n = 38,025

Mainland
(no letter)

n = 204,149

Cape Breton
(letter)

n = 15,691

Mainland
(no letter)

n = 32,999

Cape Breton
(letter)

n = 15,691

Mainland
(no letter)

n = 61,510

Age � 29 29.8 33.8 14.9 10.4 10.5 9.5

30–44 28.0 29.9 13.8 8.5 7.4 5.8

45–59 24.4 26.1 12.5 7.1 6.5 3.6

60–74 18.5 20.7 9.9 4.8 3.1 2.0

� 75 8.6 11.9 4.3 2.1 1.1 0.7

Residence Rural 25.6 27.6 11.3 6.5 5.3 3.0

Urban 26.1 29.7 11.4 6.6 4.4 4.5

Income � $12,500 25.2 27.4 10.9 6.6 5.6 3.1

$12,500–17,500 26.1 28.2 11.5 6.6 4.7 3.2

� $17,500 26.5 29.6 13.1 6.5 5.4 4.6

Aboriginal
community

� 50% Aboriginal 25.9 28.6 11.2 6.6 5.0 3.6

� 50% Aboriginal 22.9 25.6 19.0 1.8 5.7 7.5

Mixed
community

� 10% Black 25.9 28.6 11.5 6.5 5.0 3.6

� 10% Black 24.1 28.4 7.8 6.5 4.9 3.9

French
community

� 50% French 25.7 28.5 11.5 6.6 5.1 3.7

� 50% French 28.6 32.2 9.7 6.3 4.6 2.0

* The 1,218 under-screened and unscreened Cape Breton women aged 34, 54 55 and 64 who did not receive a letter are omitted, since their percentages
need to be interpreted in the context of their small cell counts.

TABLE 3
Logistic regression analysis of Pap smears among previously under-screened and unscreened

Cape Breton (CB) women following a letter intervention, as compared with no intervention

Factor Level
CB letters (n = 21,601) versus

mainland no letters (n = 91,825)
odds ratio (95% confidence interval)

CB letters (n = 21,601) versus
CB no letters (n = 1,218)

odds ratio (95% confidence interval)

Letter intervention No 1.00 1.00

Yes 1.64 (1.53–1.74) 1.69 (1.39–2.07)

Previous screening status Unscreened 0.54 (0.51–0.57) 0.48 (0.43–0.53)

Under-screened 1.00 1.00

Age (years) 18–29 9.30 (8.20–10.54) 6.98 (5.51–8.83)

30–44 5.83 (5.14–6.61) 5.09 (4.02–6.43)

45–59 4.50 (3.96–5.10) 4.38 (3.47–5.54)

60–74 2.66 (2.33–3.04) 2.74 (2.15–3.48)

� 75 1.00 1.00

Income � $12,500 1.00 1.00

$12,500–$17,500 0.98 (0.91–1.05) 0.96 (0.85–1.07)

� $17,500 1.13 (1.04–1.24) 1.13 (0.92–1.38)

Aboriginal community � 50% Aboriginal 1.00 1.00

� 50% Aboriginal 1.01 (0.79–1.30) 1.10 (0.84–1.45)

Mixed community � 10% Black 1.00 1.00

� 10% Black 0.95 (0.82–1.11) 0.81 (0.53–1.26)

French community � 50% French 1.00 1.00

� 50% French 0.88 (0.73–1.06) 0.93 (0.72–1.20)

Urban/rural status Urban 1.05 (0.98–1.11) 0.98 (0.88–1.10)

Rural 1.00 1.00



Cost-benefit

The overall subsequent Pap smear rate
among previously unscreened and under-
screened mainland women was 4.6%. The
rate among women receiving letters in
Cape Breton was 6.9%. This implies that
there were 508 additional smears obtained
from hard-to-reach Cape Breton women as
a result of the letter intervention. This esti-
mate is conservative, since historically
Cape Breton rates were lower than main-
land Pap smear rates.

Each Pap smear was estimated to cost
$27.91 for each normal smear and $31.68
for each abnormal smear; abnormal smears
are reviewed by a pathologist, which in-
creases the cost. The total letter interven-
tion cost, including the database linkage,
postage, stationery, receipt of the tear-off
returns, as well as physician and labora-
tory time for the extra smears, was esti-
mated to be $69,497 or $2.42 per letter.
The cost per letter would be lower if all un-
screened and under-screened women in

the province were sent letters, and these
mailings became an ongoing process. The
costs of follow-up colposcopy and treat-
ment were not determined. The letter inter-
vention cost less than $140 per additional
smear obtained, or $6,950 per abnormality
detected early by screening, given that
1.94% of smears were abnormal.

Discussion

The gold standard design for evaluating an
intervention is the randomized controlled
trial. A double blind placebo letter inter-
vention trial was not possible. Women
would know whether or not they received
a letter asking them to go for a Pap smear.
An unblinded randomized trial was possi-
ble. However, it was not possible to ascer-
tain any contamination effect of women in
communities who received letters discuss-
ing their letters with other women who
had not received a letter or with their phy-
sicians, who would be caring for both in-
tervention and control women. Therefore,
a geographically defined cohort design was
used.

The intervention and control cohorts were
selected so that the study findings would
be a conservative estimate of any actual
difference. Historically, the women in
Cape Breton, where the intervention oc-
curred, were less likely to go for screening
than mainland women. Thus any differ-
ence observed between the responses of
Cape Breton women receiving a letter ask-
ing them to get a Pap smear in comparison
to mainland women who did not get a let-
ter was likely to underestimate the actual
impact of the letter intervention.

The study findings were validated by an
unanticipated “natural experiment”. Un-
screened and under-screened Cape Breton
women aged 34, 54, 55 and 64 were not
sent letters, as planned in the design.
When the subsequent smear rates for these
women were compared with those of the
Cape Breton women receiving a letter, the
findings were essentially the same as those
found in the primary comparison of main-
land women not sent letters (Table 3).

The study findings were compared with
the findings reported for other geographic
areas. The magnitude of increased screen-

Vol 24, No 2/3, Spring/Summer 2003 54 Chronic Diseases in Canada

TABLE 4
Percentage of abnormal smears by geographic area and

previous screening status (n = 360,587)

Previous screening status Cape Breton Mainland NS

Unscreened 3.92 1.92

Under-screened 1.25 1.27

Screened 2.03 1.51

TABLE 5
Logistic regression analysis of factors associated with abnormal smears among

women in Nova Scotia (n = 70,263)

Factor Level
Odds ratio

(95% confidence interval)

Letter intervention No 1.00

Yes 1.31 (0.82–2.07)

Previous screening status Screened 1.61 (1.09–2.37)

Under-screened 1.00

Unscreened 1.62 (1.03–2.52)

Age (years) 18–39 1.74 (1.40–2.14)

40–59 1.00

� 60 1.15 (0.86–1.55)

Income � $12,500 1.80 (1.49–2.18)

$12,500–$17,500 1.39 (1.19–1.62)

� $17,500 1.00

Aboriginal community � 50% Aboriginal 1.00

� 50% Aboriginal 0.94 (0.46–1.91)

Mixed community � 10% Black 1.00

� 10% Black 0.92 (0.65–1.31)

French community � 50% French 1.00

� 50% French 0.34 (0.20–0.60)

Urban/rural status Urban 1.00

Rural 1.48 (1.29–1.70)



ing among under-screened and unscreened
Cape Breton women who received letters
was similar to the increase reported by oth-
ers.7,11,13,14 As in other studies, the Nova
Scotia study demonstrates that obtaining
a subsequent smear varies inversely with
age, is greater for under-screened than
unscreened women and increases with
income. Further comparison is not straight-
forward for many reasons, such as differ-
ences in age groups;7,9–11 inclusion of women
who have had hysterectomies7,9,11,13 or
not;10,12,14 and method of determining Pap
smear histories, e.g., central registries,7,14

HMO databases,9 physician practice regis-
ters,10 self-report12 and health insurance
claims.13 Definitions of unscreened and under-
screened vary.7,10,13 Studies may include
invitations to women regardless of screen-
ing status.11 There is also variation in fol-
low-up time for the intervention.7,10–14

Unique contributions of our research are
the inclusion of an analysis of community
ethnicity and language as well as identifi-
cation of factors associated with abnormal
smear rates. Lower screening rates have
been reported in North America among
women from Black and Aboriginal com-
munities and among women whose first
language differed from the main language
used in screening programming and pro-
motion. However, the question remained
regarding how these subgroups of women
respond to a formalized, personal letter
asking them to get a Pap smear. Our results
show that their subsequent smear rates are
similar to those of other women of the
same age, income and prior screening his-
tory.

Abnormal smears were detected more fre-
quently among women who had received a
letter (OR = 1.31), although this was not
statistically significant. Prior screening his-
tory (screened or unscreened versus un-
der-screened), being younger, having a
lower income and living in a rural commu-
nity were all associated with an increased
risk of detection of an abnormal smear.
The association between being screened
and a higher rate of abnormal smears is ex-
plained by the fact that all Pap smears are
included in this analysis: diagnostic, fol-
low-up, symptomatic and asymptomatic
screening. When other factors were con-
trolled for, women in Aboriginal and Mixed

communities did not have significantly higher
rates of abnormal smears. The significantly
lower rate of abnormalities detected among
women from Francophone communities was
not anticipated. We may have something
to learn from these Acadian communities
regarding cervical cancer prevention.

While it is easier to prompt under-screened
than unscreened women to attend for a
Pap smear using a letter of invitation, the
yield in terms of greater detection and op-
portunity for early treatment to reduce the
rate of invasive disease may well be
greater among the unscreened than under-
screened women. The two groups require
different strategies. Unscreened women need
to get a first screen. For women who lapse
in their screening practices, the most cost-
effective interval between Pap smears must
be determined.

The one-time Nova Scotia letter interven-
tion had some impact. However, letters
signed by patients’ physicians have been
shown to be more effective than “anony-
mous” letters.12 Other studies have also
demonstrated additional benefits with the
use of enhancements.9–11

Other interventions (peer educators, physi-
cian practice profiles, nurses trained to do
Pap testing) were developed and piloted in
Cape Breton after the letter intervention
and so did not influence the letter interven-
tion findings reported here, but they have
the potential to further improve screening
rates. An exception was peer education
outreach in the Aboriginal communities,
which occurred concurrently with the let-
ter intervention. However, the number of
women reached during the time of the
study reported here was limited. Publicity
surrounding the three-year Health Canada
project may have had some impact, but
this was not likely substantial since previ-
ously screened women in Cape Breton had
a subsequent Pap smear rate (24.3%) that
remained lower than in the mainland
(26.7%).

The letters were accepted and valued by
Cape Breton women, as has been found
elsewhere.20 Ronco et al.21 defined an orga-
nized program as one in which personal in-
vitations are routinely sent. In Finland,
reminder letters are sent every five years to
eligible women aged 30 to 60 years.22 The

findings reported here provide information
to enable further development of letters of
invitation processes in combination with
other interventions to improve Pap smear
screening in Canada and other countries.

The goal of a good Pap smear screening
program is to find and effectively treat pre-
invasive (i.e., abnormal) cases.23 Knowing
both screening and abnormal smear rates
helps target screening interventions and,
conversely, may justify extending the
screening interval for women at lower risk
of abnormal smears. Cervical cancer is pre-
ventable if detected early, but one in three
women will die of the disease if it is not
detected and treated at the pre-invasive
stage. The authors believe that the mailing
of letters to unscreened and under-screened
women, ideally signed by the woman’s
own physician, is worth the cost incurred to
save the lives of women. We also conclude
that multiple, continuous interventions,
including letters to women, physician
practice profiles, nurse service providers
and community educators, are needed to
further improve the Pap smear rates of
hard to reach women in Nova Scotia.
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Deprivation and stroke mortality in Quebec

Jérôme Martinez, Robert Pampalon and Denis Hamel

Abstract

Stroke is an important cause of disability and death in Quebec. Among the primary risk
factors for stroke, certain socioeconomic characteristics of individuals and living environ-
ments appear to play a central role. The purpose of this article is to examine the links
between material/social forms of deprivation and stroke mortality in a group of 4,339
individuals aged 25 to 74 years who died between 1994 and 1998. The socioeconomic pro-
file of these persons was estimated on the basis of the enumeration area in which they
resided. The Poisson regression technique was used to estimate the relative risk (RR) of
mortality by deprivation level. Our results show the presence of a mortality gradient for
both material and social forms of deprivation, where the relative risks of mortality of the
most disadvantaged group and the most advantaged group are, respectively, 1.34 and
1.35. Despite the existence of a system of universal health care, inequalities in mortality
persist and need to be taken into account when implementing intervention programs.

Key words: access to health care; deprivation; mortality; Quebec; social inequalities; stroke

Introduction

Stroke is one of the primary causes of
death around the world,1 as well as in
Canada,1–3 and ranks as the third cause of
death in Quebec.4 It is also one of the
primary causes of hospitalization, costing
Canada close to 2.8 billion dollars in 19932

and resulting in 20,000 hospitalizations
each year in Quebec. Stroke therefore rep-
resents a major burden on society, particu-
larly since it results in significant and
sometimes very severe forms of incapacity
and disability in half of its victims.5,6 Al-
though stroke mortality has decreased in
recent years,2,4 it nonetheless remains a
major health problem, one which will only
be accentuated in our aging population.7,8

People do not suffer strokes by chance: we
now know that numerous risk factors
come into play. Age is recognized as a
major factor,2,3,5,9,10 since approximately
three-quarters of all strokes occur in per-
sons aged 65 or more. Due to their longer
life expectancy, women experience more

strokes than men, but men have a greater
chance of being affected at every age.4

Certain physiopathological factors such as
hypercholesterolemia, diabetes, obesity,
hypertension, atherosclerosis and a history
of cardiovascular disease (CVD) are also
associated with strokes.1–3,5,9–15 In many
cases, these factors are linked to lifestyle
habits and specific behaviours, such as
smoking, alcoholism, poor dietary habits,
and inactivity. The influence of these
factors on stroke incidence and mortality
rates is widely recognized around the
world.1–3,9,11–18

There is also an association between stroke
and a number of factors connected with
the health system. For example, some
studies have demonstrated that access to
care (as in specific diagnostic techniques
such as tomography and angiography), as
well as wait times and the length of hospi-
tal stays, may be associated with stroke
incidence, severity and mortality.19–24

Many of these factors, such as unhealthy
lifestyle habits and poor quality health
services are linked – through complex
mechanisms and processes which are still
obscure – to the socioeconomic conditions
in which deprived persons live. Numerous
social and health surveys conducted in
Quebec and elsewhere have shown higher
levels of tobacco and alcohol consumption
and lower levels of regular physical activ-
ity among socioeconomically deprived in-
dividuals who live in disadvantaged
environments.25–31 The effect of certain de-
mographic, economic, and social charac-
teristics on hospitalization wait times and,
as a consequence, on the severity of illness
in stroke patients has also been demonstra-
ted.19–24 Other studies have demonstrated
the effect of these same characteristics on
access to care, the quality of medical fol-
low up, the type of treatment given,6,24,32,33

the length of hospital stays, and the level of
functional and cognitive recovery in stroke
patients. 6,34–36

Thus, the socioeconomic characteristics of
individuals and their living environments,
both in childhood and adulthood,37–41 are
generally recognized as factors which in-
fluence health in general,29,42–46 as well as
CVD37,41,47–51 and stroke12,16,39,40,52–59 risks
in particular. The characteristics most com-
monly associated with higher stroke inci-
dence and mortality rates include low in-
come, lack of education, and being a
member of an unskilled socio-occupational
category. It has also been observed that
strokes tend to be more severe and are
associated with a higher rate of mortality
in persons who live alone and are socially
isolated, since such persons are less able to
call for and obtain the assistance they need
in a timely manner.12
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A number of studies have uncovered
highly specific territorial variations in
stroke incidence and mortality. In the
United States, for example, eleven south-
western states form what is commonly
referred to as the “Stroke Belt.”60–62 In the
United Kingdom, the northern and north-
western regions of Wales experience
higher mortality rates than does the south-
east,40 whereas in Scotland, mortality rates
are lower in rural areas than in urban cen-
tres.63 The reasons for these territorial dis-
parities are still not fully understood, but
demographic, socioeconomic, and lifestyle
differences, as well as disparities in access
to care between rural and urban areas, are
thought to play a role.56

In short, numerous factors can influence
stroke incidence, severity and mortality. Of
these, demographic and socioeconomic
characteristics appear to play a key role,
either directly or indirectly through life-
style and certain characteristics of the
health care system.

In this study, we will examine in greater
detail the links between socioeconomic
conditions and stroke mortality in Quebec.
The province plans to develop a surveil-
lance system which will enable it to esti-
mate stroke incidence, prevalence and
survival, as well as gain a better under-
standing of stroke risk factors, and estab-
lish the service consumption profiles of
persons who suffer them.64 This study will
be the first in a series of initiatives which
are intended to address the links between
socioeconomic conditions and stroke.

Our study is the first in Quebec and
the third in Canada to deal specifically
with socioeconomic conditions and stroke
mortality. It uses an index which distin-
guishes between two forms of deprivation,
namely material and social deprivation,
whereas earlier studies on this topic have
emphasized the material dimension, in
the form of income and socio-occupational
status.24,37,45,46,49,52,53,61 This index, which
is of an ecological nature, rests on a territo-
rial scale which is more finely calibrated
than those normally used in the literature
and therefore provides a more accurate
estimate of deprivation.

Data and methods
Deprivation index
The theoretical and methodological under-
pinnings of the deprivation index used in
this study are derived from the ideas and
work of P. Townsend65 and from the abun-
dant literature on the links between socio-
economic conditions and health. For
Townsend, deprivation comprises two di-
mensions: the material and the social. The
first refers to deprivation of the goods and
conveniences of everyday life; the second
to the fragility of social networks, from the
family to the community.

The index is based on a microgeographic
unit, namely the enumeration area (EA).66

This is statistically the smallest census unit
(750 persons, on averagea) and is homoge-
neous from a socioeconomic standpoint.
Another far from negligible advantage of
using EAs is that they can be linked to the
postal code zones which are recorded on
all health records in Quebec, thus making
it possible to estimate the deprivation level
of stroke victims. However, not all EAs
were considered when developing the
index. Excluded were sparsely populated
EAs (fewer than 250 persons), EAs corre-
sponding to multiple housing – health care
facilities in particular – and EAs located
in the northern regions of Kativik and
Terres-Cries-de-la-Baie-James. Accordingly,
the deprivation index covers 96% of the
Quebec population, or close to 7 million
residents.

The index incorporates six indicators cor-
responding to two distinct dimensions –
the material and the social – which were
obtained through principal component
analysis (by applying Varimax rotation to
ensure a measure of independence be-
tween the dimensions). This type of analy-
sis makes it possible to group within a
single dimension the indicators for which
variations at the EA level are relatively
similar, as well as to distinguish, across
more than one dimension, the indicators in
which variations follow a different profile.
The material dimension primarily reflects
variations in the proportion of persons
who do not have a high-school diploma, as
well as variations in employment/popula-

tion ratios and average income, while the
social dimension reflects variations in the
proportion of persons who are separated,
widowed or divorced, who live alone or in
single-parent families. All of these indica-
tors (except for the proportion of single-
parent families) have been adjusted for
population age and sex, in order to even
out any disparities between enumeration
areas with respect to these characteristics.

For both dimensions, the Quebec popula-
tion was distributed into deprivation quin-
tiles (groups of 20%), ranging from the
most advantaged (quintile 1) to the most
disadvantaged (quintile 5). Since the two
dimensions are relatively independent of
each other from a statistical standpoint,
the Quebec population can be distributed
anew by cross-tabulating the quintiles in
order to determine which population
group is the most advantaged (quintiles 1
and 1) and most disadvantaged (quintiles 5
and 5) in material and social terms, as well
as those which occupy a position some-
where between the two extremes. In Quebec,
each deprivation quintile comprises close
to 1,400,000 persons and cross-tabulation
of the quintiles corresponds, on average, to
280,000 persons (minimum: 223,000 and
maximum: 325,000). The most deprived
population in both material and social
terms comprises 325,000 persons and the
least deprived is composed of 315,000.

Mortality
All stroke deaths (ICD9: 430 to 438) in per-
sons aged 25 to 74 years which occurred
between 1994 and 1998 are included in our
analysis (Table 1). This age group consti-
tutes a public health intervention target
since mortality in this category is consid-
ered to be avoidable, at least in some
cases.67–70 In Quebec, approximately 30%
of all stroke deaths occur in this age group.

A material and social deprivation quintile
was attributed to 86% of all deceased per-
sons in this group (Table 1). This percentage
diminishes slightly with age, particularly
in women, a fact which is linked to the
significant number of seniors who reside
in long-term care facilities (LTCFs) and
seniors’ residences. Statistics Canada does
not produce certain socioeconomic data
for enumeration areas which correspond to
these facilities.
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According to statistics provided by the
Ministère de la Santé et des Services
sociaux,71 approximately one quarter of all
LTCF residents are between 25 and 74
years of age, whereas the annual number
of deaths among these residents corre-
sponds to slightly more than 8% of all
deaths in the aforementioned age group. In
fact, it is likely that the contribution of
LTCF residents to stroke deaths in persons
between the ages of 25 and 74 is greater
still, since stroke sequelae are an impor-
tant factor associated with LTCF stays.72

The ability to assign a deprivation index on
the basis of cause of death gives added cre-
dence to this assertion. Although 14% of
individuals between the ages of 25 and 74
who died as a result of a stroke could not
be assigned a deprivation index, the per-
centage of persons who died from other
causes and to whom no deprivation index
could be applied was 10%.

In addition to the deprivation index values,
the age, sex and area of residence of stroke
victims were also taken into account. Area
of residence refers to four major geo-
graphic areas: the Greater Montreal area,
the other metropolitan areas of Quebec,
average size cities (10,000 to 100,000 in-
habitants), and small towns and rural com-
munities (fewer than 10,000 inhabitants).
Age and sex are important stroke risk fac-
tors, whereas the area of residence can be

associated with variations in deprivation
and also reflects, at least in part, access
to specialized hospital and medical re-
sources, which is another stroke-associ-
ated factor.

Analysis strategy

Relative risks (RRs) of mortality were
calculated with the aid of the Poisson
regression modelling techniqueb for each
material and social deprivation quintile.
RR is adjusted to account for differences in
age, sex and area of residence (in cate-
gorial form) between the persons in each
quintile. The reference group is the most
advantaged quintile; consequently, its RR
is set at 1.00. The value of the other quin-
tiles expresses the relative risk of mortality
of these quintiles in relation to the most ad-
vantaged quintile. For example, an RR of
1.30 indicates that the mortality rate for the
quintile in question is 30% higher than
that of the reference group. Similarly, to es-
timate the combined effect of the material
and social dimensions of deprivation on
mortality, it is necessary to multiply the RR
associated with one dimension by the RR
of the other dimension, since the Poisson
regression model is multiplicatory from the
standpoint of RR.

Since the goal of this study is to demon-
strate the role of deprivation in stroke mor-
tality, a four-part modelling strategy was
adopted:

■ A model adjusted for age and sex,
designed to estimate the separate im-
pact of the two forms of deprivation
(Models 1 and 2).

■ A model adjusted for age and sex, de-
signed to estimate the impact of each
form of deprivation, while taking into
account the other form of deprivation
(Model 3).

■ A model adjusted for age, sex and area
of residence (Model 4).

■ A final model, adjusted for age, sex
and area of residence, which takes
into account interactions between
variables (Figure 1).

Certain double interactions between vari-
ables were examined, one example being
those linking sex with other variables and
those linking the two forms of deprivation.
The resulting final model is, in our view,
the one which most accurately summa-
rizes the link between deprivation and
stroke mortality.

Results

The number of stroke deaths is generally
higher among men than women in the var-
ious age groups (Table 1) and relative risk
confirms this (Table 2, Model 1; RR =
1.47). Age-related growth in the number of
deaths and in the mortality rate is quite
marked: the risk of death in the 65–74 age
group is 30 times higher than in the 25–44
age group.

Beyond any differences observed with re-
spect to age or sex, belonging to the most
materially disadvantaged group increases
the risk of dying of a stroke by approxi-
mately 40% relative to the most advan-
taged group (Table 2, Model 1). A similar
discrepancy in mortality risk (albeit a
slightly smaller one at 30%) can be ob-
served with respect to social deprivation
(Table 2, Model 2). When both forms of
deprivation (material and social) are con-
sidered at the same time in relation to
stroke mortality, the contribution of each
form of deprivation changes little and
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TABLE 1
Stroke deaths in persons aged 25 to 74 years,

with deprivation index, by age and sex, Quebec, 1994 to 1998

Sex All deaths With deprivation index

Age n n %

Men

25–44 years 163 144 88.3

45–54 years 274 244 89.1

55–64 years 620 545 87.9

65–74 years 1,760 1,489 84.6

Total 2,817 2,422 86.0

Women

25–44 years 169 156 92.3

45–54 years 262 246 93.9

55–64 years 417 378 90.6

65–74 years 1,361 1,137 83.5

Total 2,209 1,917 86.8

b The Poisson regression technique was performed
with the aid of the SAS GENMOD procedure.



remains statistically significant (Table 2,
Model 3).

On the other hand, the region of residence
– metropolitan, urban or rural – appears
not to be associated with stroke mortality,
at least not on the basis of the generally
recognized criteria of statistical signifi-
cance (Table 2, Model 4). We nonetheless
note a trend which translates into a higher
mortality rate in small towns and rural ar-
eas and a lower rate in the Greater Mon-
treal area.

Analysis of the interaction between vari-
ables revealed only one statistically signifi-

cant interaction, which is between age and
sex. Adding this interaction to Model 4
(Table 2) produces a final estimate of the
influence of deprivation on stroke mortal-
ity in Quebec (Figure 1). Once again, a sus-
tained progression in mortality risk, based
on one or the other form of deprivation,
can be observed. By combining the two
forms of deprivation, one can conclude
that the relative risk of stroke mortality is
approximately 80% higher (material RR =
1.34 X social RR = 1.35) in persons who
are both materially and socially disadvan-
taged than in those who are advantaged in
these two areas.

Discussion
This study demonstrates that the risk of
stroke mortality in Quebec increases with
the level of deprivation of individuals,
regardless of whether the deprivation is
material or social, and that the combina-
tion of both forms of deprivation further
increases the risk of mortality.

Despite certain methodological differences,
our results corroborate those of numerous
studies on material deprivation (income,
education, socio-occupational status) and
stroke mortality.37,39,50–54,56,73–77 In Canada,
two studies which used an ecological proxy
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TABLE 2
Relative risk of death (RR) and confidence interval (CI) in persons aged 25 to 74 years,

by age, sex, material and social deprivation and region, Quebec, 1994–1998

Model 1 Model 2 Model 3 Model 4

Indicatora RR CI (95%) RR CI (95%) RR CI (95%) RR CI (95%)

Sex

Men 1.47 1.38–1.56 1.49 1.40–1.58 1.48 1.39–1.58 1.48 1.40–1.58

Women 1.00 — 1.00 — 1.00 — 1.00 —

Age

65–74 years 33.71 29.91–37.99 33.60 29.80–37.86 33.40 29.63–37.64 33.18 29.43–37.40

55–64 years 9.73 8.53–11.08 9.75 8.55–11.11 9.76 8.56–11.11 9.72 8.52–11.07

45–54 years 3.90 3.37–4.50 3.89 3.37–4.50 3.93 3.40–4.54 3.92 3.39–4.53

25–44 years 1.00 — 1.00 — 1.00 — 1.00 —

Material deprivation

Quintile 5 (disadvantaged) 1.40 1.27–1.54 1.40 1.27–1.54 1.34 1.21–1.49

Quintile 4 1.32 1.19–1.46 1.31 1.18–1.44 1.27 1.14–1.41

Quintile 3 1.27 1.14–1.40 1.26 1.14–1.40 1.24 1.12–1.37

Quintile 2 1.13 1.02–1.25 1.13 1.02–1.25 1.12 1.00–1.24

Quintile 1 (advantaged) 1.00 — 1.00 — 1.00 —

Social deprivation

Quintile 5 (disadvantaged) 1.31 1.18–1.45 1.30 1.18–1.44 1.34 1.21–1.49

Quintile 4 1.16 1.04–1.28 1.16 1.05–1.29 1.19 1.07–1.32

Quintile 3 1.08 0.98–1.20 1.09 0.98–1.21 1.10 0.99–1.22

Quintile 2 1.01 0.91–1.12 1.01 0.91–1.13 1.01 0.91–1.13

Quintile 1 (advantaged) 1.00 — 1.00 — 1.00 —

Region

Greater Montreal CMAb 0.91 0.83–0.99

Other CMAs 0.96 0.87–1.07

Medium-sized cities 0.97 0.87–1.09

Small towns and rural areas 1.00 —

a All indicators are statistically significant (p < 0.01) except the region (p = 0.1143).
b Greater Montreal census area; CMAs: other Quebec census metropolitan areas.



for income (the forward sortation area in
one case, the neighbourhood in the other)
demonstrated appreciable disparities in
stroke mortality based on this characteris-
tic. In Ontario, Kapral et al.75 observed a
higher mortality rate after 30 days and after
one year in stroke patients belonging to the
lowest income quintile, relative to those in
the highest quintile. Similarly, in all census
metropolitan areas in Canada, Wilkins76

found greater differences in stroke mortal-
ity in 1986 than in 1971 between the lowest
and the highest income quintiles. Similar
disparities are also found in other parts of
the world. One international study con-
ducted by Kunst et al.55 in eleven countries
of Western Europe and in the United States
showed that manual workers in all of these
countries had higher rates of stroke mortality
than non-manual workers, ranging from
18% in Spain to 74% in England and Wales,
for men between the ages of 45 and 59 years.
In younger men (30–44 years) these dis-
parities were even more marked, whereas
in older men (60–64) the differences in
mortality rates between occupational cate-
gories tended to decrease. Quebec’s mate-
rial RR of 1.34 (Figure 1) would place it
among the countries situated in the middle
range such as Sweden, France, the United
States and Switzerland.

Our deprivation measure also includes a
social dimension whose ultimate impact
on stroke mortality is identical to that of
the material dimension when adjusted by
region (Figure 1). This has been demon-

strated in studies on social exclusion con-
ducted elsewhere, such as the Australian
study by Burnley and Rintoul,12 which
clearly demonstrated the effects of marital
status on stroke mortality. Married men
and women between the ages of 40 and 74
experience standardized mortality rates
which are distinctly lower than those of
their single counterparts. The stress caused
by social exclusion and the inability to
summon help when a stroke occurs may
explain these disparities in mortality
rates.12,29,38

The influence of deprivation on stroke
mortality is linked to numerous risk fac-
tors, particularly unhealthy lifestyle habits,
such as alcohol abuse, smoking and inac-
tivity. Our study did not permit us to di-
rectly verify the influence of these habits
on stroke mortality; however, it is clear
that in Quebec25–28 and elsewhere,29,30,78–80

these habits are closely linked to depriva-
tion. For example, the Enquête sociale et de
santé 1998 shows that married persons are
less likely to smoke (27%) or to have a
poor diet (12%) than single persons
(38.6% and 20% respectively). Similar
patterns can be observed when comparing
those who are highly educated with those
who have little education (smoking: 21%
vs. 47%; poor diet: 12% vs. 18%), or when
comparing high and low income individu-
als (smoking: 22% vs. 46%; poor diet:
13% vs. 33%). Disparities have also been
observed with respect to physical activity:
only 17% of persons who are well edu-

cated do not exercise, as opposed to 42%
of those with less education.

The influence of deprivation on stroke
mortality is also linked, at least in part, to
access to health services. Although Quebec
has a universal health care system, dispari-
ties in medical and hospital service use
patterns are discernible according to in-
come, education, and level of material and
social deprivation.28,66 As we have seen
elsewhere, these disparities may be having
an impact on hospitalization and treatment
wait times following a stroke, a factor which
can have a determining influence on the
severity of patients’ sequelae and their
chances of survival.19–23 Unfortunately, our
results do not permit us to further charac-
terize the influence of deprivation on ac-
cess to health services and stroke mortality
in Quebec.

The differences in mortality observed be-
tween urban and rural environments (Ta-
ble 2, Model 4) are more easily linked to
clear variations in Quebec’s health care
system. Although these differences are not
statistically significant, they do confer a
distinct advantage on the Greater Montreal
area. Maheswaran et al.56 observed a simi-
lar advantage in England between London
and its rural periphery in the case of per-
sons over the age of 65. In Quebec, differ-
ences in mortality rates are associated with
significant disparities in the use of health
services and the distribution of specialized
hospital and medical resources,81–83 which
give Montreal the advantage. As demon-
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Relative risk of death by stroke according to material and social deprivation, Quebec, 1994–1998



strated in Montreal, access to the kinds of
specialized resources usually found in uni-
versity medical centres increases patients’
chances of survival and recovery following
a stroke.84 It is also possible that the un-
equal distribution of these resources may
have an impact on the quality of preven-
tion efforts, including the control of high
blood pressure, hypercholesterolemia,
smoking and diabetes, all of which are
major risk factors for stroke.

Clearly, we will only gain a better under-
standing of the health care system’s influ-
ence on stroke mortality once we have
a complete epidemiological surveillance
system for stroke. The system which we
propose for Quebec will involve the anony-
mous matching of data derived from the
hospitalizations database, the Quebec
health insurance database – which pro-
vides data on medical consultations and
the use of medications – and the deaths da-
tabase.64 The system will enable us to esti-
mate the influence of deprivation on health
service consumption, as well as to follow
patients through the health system, from
the home to the medical clinic, and from
the hospital to the nursing home or long-
term care facility. It will then be possible to
estimate the average length of hospital
stays following a stroke, as well as the
number of readmissions for subsequent
strokes.

Moreover, this system will make it possible
to take into account a larger number of
health indicators and to establish stroke
incidence and survival measurements. It
will also be possible to take into account
the issue of co-morbidities which are some-
times associated with physiopathological
risks, such as diabetes, hypertension, or a
history of CVD.

The proposed system will be operational in
the medium term. In the meantime, this
study will provide an initial estimate of the
social inequalities associated with stroke
mortality in Quebec by examining two
forms of deprivation (material and social).
Despite the existence of a universal health
care system in Quebec, this study serves as
a reminder that there are persistent dispari-
ties in stroke mortality rates.

Our study demonstrates the importance of
targeting interventions to materially and

socially deprived groups, in order to
attenuate the impact of certain stroke risk
factors, such as hypertension, smoking,
poor diet and inactivity. Despite the mixed
results obtained with a heart disease pre-
vention program which was recently un-
dertaken in a low-income neighbourhood of
Montreal,85 certain program activities relat-
ing to physical exercise, smoking, and the
control of hypertension and cholesterol
levels achieved encouraging results.

This study also demonstrates the desirabil-
ity of working to achieve a fairer distribu-
tion of material and social resources in
society. Access to resources such as stable
employment, adequate income, appropri-
ate housing, and strong support systems
constitutes a major daily concern for those
who experience deprivation. As the au-
thors of the heart disease prevention pro-
gram in Montreal85 have stated, it will be
difficult for people living in conditions of
deprivation to view the activities associ-
ated with these kinds of programs as a pri-
ority so long as their basic economic needs
have not been met.
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Do healthy food baskets assess food security?

Tasnim Nathoo and Jean Shoveller

Abstract

Developing indicators to measure the different facets of food security presents numerous
conceptual and methodological challenges. This paper adopts an ecological framework to
reflect on these issues through an examination of the Healthy Food Basket (HFB) tool. The
HFB tool is used to measure food security conditions by determining the cost and availabil-
ity of a group of foods in a shopping basket across a range of stores in different regions and
neighbourhoods. The paper discusses the ability of the HFB tool to describe micro-, meso-
and macro-level influences on food security and the use of the ecological model in develop-
ing complementary and alternative strategies for understanding and monitoring food
security.

Key words: ecological model; food security; measurement; nutrition indicators

Introduction

Different understandings of the term “food
security” can create serious challenges
to adopting multisectoral approaches that
address food security issues. In a recent
survey, Power et al.1 found significant vari-
ations among Canada’s registered dieticians
regarding the conceptualization of the term.
The dieticians responded with a wide range
of understandings of the term, including
food safety, food as a basic human right,
adequate food to maintain health, sustain-
able agricultural systems, affordability,
charitable food distribution systems and
individual choice of personally acceptable
foods. Canada’s Action Plan for Food Secu-
rity2 adopts the definition of food security
that emerged from the World Food Sum-
mit: “Food security exists when all people,
at all times, have physical and economic
access to sufficient, safe and nutritious food
to meet their dietary needs and food prefer-
ences for an active and healthy life.”

Canada’s Action Plan for Food Security also
lists, as a priority, the development of a
monitoring system for food insecurity. It
identifies the need for “a comprehensive

set of agreed-upon indicators to determine
the nature, extent and evolution of food
insecurity, both to develop appropriate re-
sponses and to monitor their effective-
ness.” Developing indicators to measure
the different facets of food security pres-
ents numerous conceptual and method-
ological challenges.

This paper adopts an ecological framework
to reflect on the different dimensions of
food security and discusses complemen-
tary and alternative strategies for under-
standing and monitoring food security. It
examines a commonly used tool to mea-
sure food security conditions: the Healthy
Food Basket (HFB) tool (also called the
Nutritious Food Basket), which has been
used in Canada for nearly half a century.
Although the HFB tool is used to describe
food security conditions, it is not clear
which dimensions of food security are best
captured and understood through the use
of HFB data.

The HFB tool determines the cost and
availability of a group of foods in a shop-
ping basket across a range of stores in dif-
ferent regions and neighbourhoods (see

Table 1). Although the results from HFB
surveys have been used widely to inform
many policies and programs, including
those related to social welfare and nutri-
tion, the adequacy and comprehensiveness
of the HFB tool in describing food security
conditions at the micro (individual), meso
(community) and macro (population) levels
remains to be determined.

Applying an ecological
framework to the HFB

Ecological theory asserts that a reciprocal
and dynamic interrelation exists between
the individual and subsystems of the
environment.3–5 Ecological theory and ap-
proaches are not new, and they are widely
used to examine the determinants of popu-
lation health.6,7 Using an ecological frame-
work to examine the HFB provides an
opportunity to examine micro-, meso- and
macro-level influences on food security. At
the most basic level, the micro level, the
analysis pertains to individual activities,
roles and interpersonal relationships in
a given setting;4 the meso-level analysis
examines relations among groups across
settings; and the macro level pertains to
socio-cultural and policy-level influences
that may originate with institutions.

The different components of food security,
such as food availability in a community,
individual food consumption and sustain-
able agricultural production, are determined
by a combination of micro-, meso- and
macro-level influences. The HFB tool has
been used to answer questions at the micro
level, such as “What does it cost to feed a
family with food that is nutritious, accept-
able and sufficient in quantity?” It has also
been used to examine meso-level ques-
tions, such as “Are healthier foods readily
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available to people in different communi-
ties or regions?” as well as macro-level
questions, like “How should the social
security system be structured to enhance
the ability of the poor to purchase healthy
food?”

Information from food basket surveys has
been used in a wide range of program and
policy applications, including the develop-
ment of educational material on nutrition
and dietary guidelines, to promote access
to healthy foods in remote and rural areas,
and to assess the adequacy of welfare food
allowances. Many advocacy groups, pro-
fessional organizations and public institu-
tions also use such information as an
indicator of food insecurity conditions in
communities across Canada and to pro-
mote and support policy development to
increase access to healthy foods.

Reflecting on the HFB from
an ecological perspective

Micro level

Individual and household incomes are
important determinants of food choice. At
the micro level, the HFB has been used pri-
marily to assess the ability of individuals to
afford healthy food. For example, the HFB
tool can assess the cost of a diet that
reflects basic nutrient and calorie needs,
and this information can be used to dem-
onstrate the (in)adequacy of income sup-
port allowances to provide individuals and
families with the means to afford a healthy
diet. Community nutritionists in British
Columbia have used the HFB tool to pro-
duce an annual report, The Cost of Eating
in B.C., which demonstrates how families
of four on income assistance and single
parent families (in which the parent works
full time at a minimum wage job) have
great difficulty in meeting their shelter and
food needs and other basic necessities with
their limited incomes.8

In interpreting HFB estimates at the micro
level, important cautions should be con-
sidered. When used in this way, the HFB
tool, like the U.S. Department of Agricul-
ture household food security scale,9 fo-
cuses on financial constraints to individual
and household food security. It also tends
to equate food insecurity with hunger. It

does not measure the other broad concepts
included in definitions of food security
(e.g., food safety, sustainable agriculture)
nor does it identify individuals or groups
who may be vulnerable to food insecurity
for other reasons (e.g., many elderly or dis-
abled people who may not have physical
access to food). HFB assumes that people
with higher incomes do not experience
food insecurity, and it is not able to capture
differences in food security levels that may
exist between individuals and households
with limited incomes (e.g., individuals
receiving social assistance in an urban area
may have higher housing costs and less
money to allot to food). In addition, the
HFB is not sufficiently flexible to capture

understandings of food security that may
be culturally specific, an important issue
for consideration in Canada’s highly multi-
cultural society.

The HFB is sometimes used to determine
what it might cost an individual to eat
healthy food (e.g., to estimate the costs as
part of a student loan) or to feed people in
group homes, extended care facilities or
homeless shelters. However, it should be
remembered that the contents of the HFB
are generally derived from population-level
food consumption patterns.8,10–12 Although
the cost of the HFB can be altered to reflect
the nutritional requirements for different
age and sex groups, it should be remem-
bered that these values as well as the food
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TABLE 1
Deriving and using the HFB tool

The HFB tool is constructed and implemented in many different ways. A general outline of
the process is described below.

Constructing
the basket

Foods are selected on the basis of several criteria:

■ Quantities in the basket must reflect nutritional needs (e.g., foods
with little nutritional value are not included in the basket).

■ Selected foods must reflect current food-purchase and food-
consumption patterns.

■ Items in the basket must be widely available across stores in the
area to be surveyed and be available during all seasons of the year.

Conducting the
survey

Survey is conducted in a sample of stores. Depending on the aims of
the survey, stores may be stratified according to various characteristics,
including store size or location. Generally, the lowest price for each food
item is selected. Efforts are made to ensure comparability across brand
names and package size.

Calculating the
cost of the HFB

The total cost of the HFB is derived through the following procedures:

■ The average price for each food item is calculated from across the
stores.

■ The quantity of each food item is scaled to a common purchase
unit (e.g., some stores may have yogurt in 500 g containers while
others may have 750 g containers).

■ Foods are weighted according to their relative importance within
each food group.

■ Nutrient needs are met by adjusting food group quantities. Thus,
the weighted average cost for each food group is multiplied by the
quantity required for different age and sex groups. Food quantities
are multiplied by the number of individuals in a household (typically
a family of four).

Comparing
HFB basket
costs

The cost of the HFB is used for multiple purposes:

■ Total HFB cost may be compared with social assistance allowances.

■ HFB costs may be compared across neighbourhoods.

■ HFB costs may be compared over time in select settings.



consumption patterns that the basket is de-
rived from are based on averages (e.g.,
they do not reflect individual differences in
activity and metabolism or special dietary
needs). By making inferences about indi-
viduals from a tool derived from population-
level data, researchers and food security
planners may be in danger of committing
an ecological fallacy. Because food con-
sumption patterns vary significantly among
individuals, the statistical and theoretical
assumptions underpinning population-level
analyses do not necessarily translate directly
to the individual or micro level. Thus, the
HFB tool may be effective in assessing
which populations may be economically
vulnerable to food insecurity, but it pro-
vides, at best, only a proxy for individual
or micro-level food security.

Meso level

At a micro level, we are concerned with the
ability of individuals to afford a healthy
diet. At a meso level, the analysis is fo-
cused more on whether affordable food is
available to the individual in his or her
community. For example, meso-level forces
may include how communities respond to
hunger (e.g., the presence or absence of
food banks or soup kitchens in the commu-
nity), the variety and mix of retail food
outlets and the existence of municipal by-
laws that support events such as farmers’
markets.

Physical access to food in local areas is a
growing concern, and several researchers
have used the HFB tool in an urban context
to answer meso-level questions like “Does
a healthy food basket cost more in poorer
areas?” Several studies have shown that a
healthy food basket is more expensive and
the items in the basket are less available in
poorer urban areas;13–18 thus, groups of
individuals or families with low incomes
face both economic and physical barriers
to a healthy diet.

Many users have cautioned against com-
paring HFB estimates at the meso level
across communities and regions. Although
researchers have found differences between
extremely different urban neighbourhoods,
there is some evidence that the HFB tool
may not be able to adequately capture the
influence of local context on people’s food

choices.11,16 For example, the HFB tool cannot
account for the influence of different market
share of stores in different communities
or different buying patterns in different
regions. As well, communities are not pre-
cisely defined and, in fact, subcommunities
may overlap with each other – for instance,
many communities may include a variety
of economically diverse neighborhoods, which
may be located adjacent to one another.
In these cases, members of the different
neighbourhoods may cross boundaries to
shop in the same stores. This issue can be
important when a comparison is made of
different neighbourhoods in an urban re-
gion where food access is more strongly in-
fluenced by factors such as transportation
and store location rather than by geograph-
ical boundaries.

In this situation, researchers and food se-
curity planners may be in danger of com-
mitting an atomistic fallacy. A relation may
exist at the micro level (e.g., individuals
with low income may not have equal ac-
cess to the foods in a healthy food basket);
however, it may not necessarily hold at
the meso level (e.g., the average cost and
availability of food items in a healthy food
basket may be equal across neighbour-
hoods). This subtle, yet important, flaw in
the logic of HFB has the potential to mislead
researchers and planners in their efforts to
promote food security in Canada. Thus,
the HFB tool has the capacity to indicate
whether healthy foods are available to groups
of individuals in their local environments,
but it fails to provide sufficiently sensitive
information regarding the impact of micro-
level food consumption patterns on food
security within and across communities.

Macro level

Macro-level determinants of food security
include socio-cultural and policy-level in-
fluences. It is within this complex context
that HFBs are implemented. The HFB tool
does not directly measure the impact of
specific socio-cultural or policy-level influ-
ences – rather, it describes the cost of a
pre-specified list of foods across a number
of stores, which represent one facet of food
security that is influenced by macro-level
forces. Thus, the HFB represents one indi-
cator of the potential impact of macro-level

changes. However, on its own, HFB
provides an insufficient reflection of the
overall complex myriad of factors affecting
food security.

Although the HFB tool may be able to
provide limited information about why
food security conditions are changing, data
from HFB surveys can be used in conjunc-
tion with other indicators (e.g., prevalence of
nutrition-related disease, income inequality,
unemployment rates) to inform changes
in social, health and agriculture systems.
For example, the HFB tool has provided
insights into the question of “How should
the social security system be structured
to enhance the ability of the poor to pur-
chase healthy food?” and has been used to
demonstrate the inadequacies of welfare
allowances.

Discussion

The HFB tool appears to be an effective
tool to monitor one of the key determi-
nants of individual food security, food
affordability. It has the capacity to identify
local differences in cost and access to
healthy food. However, the HFB does not
appear to have the capacity to adequately
or comprehensively monitor the nutri-
tional health of the population.

At present, we have several indicators that
indirectly measure food security, and these
measures focus on issues of hunger (e.g.,
growth of food banks and increasing use of
emergency feeding programs). Although
hunger is a growing concern in Canada,
over-nutrition and malnutrition remain
concerns for a large percentage of the pop-
ulation. Food costing techniques have long
been used to monitor the affordability of
an adequate diet to prevent hunger and
malnutrition. Cancer, heart disease and
strokes, all related to nutrition, are the
three leading causes of death in Canada,
and obesity is a concern of nearly half of
the Canadian population.

Although epidemiology has been success-
ful in demonstrating the relation between
nutrition and individual health (e.g., vita-
min deficiencies), at a macro level the
causal pathways between nutrition and
the health of the population are subtler and
are less clearly understood. The HFB is an
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intrinsically appealing food-costing tool,
but it is not sufficiently sophisticated to
document the influence of institutional
and sociological phenomena on food avail-
ability, cost and consumption patterns at
the population level.

Food affordability and access, as measured
by the HFB, represent one piece of the food
security puzzle. In order to understand the
context of individual food consumption,
we need to pay greater attention to the im-
pact of macro-level influences, such as
changes in global governance, methods of
food production and the composition of
the retail food industry, as well as to the
role of cultural change and technological
developments.

Adopting an ecological framework to un-
derstand the influences of food security
and population-level nutrition demands an
examination of these structural and con-
textual influences. Although ecological ap-
proaches have typically been used to
identify and address factors associated
with each level of influence, the capacity to
examine simultaneously the interactions
among micro-, meso- and macro-level
determinants has been underused. For
example, environmental degradation, loss
of biodiversity and the advancement of
monoculture have resulted from complex
interactions among micro-, meso- and
macro-level forces. Thus, a more complete
adoption and implementation of ecological
approaches hold promise for developing
new insights into the different facets and
dimensions of food security.

Conclusions

This analysis describes the parameters
within which the HFB tool should continue
to be used. The HFB provides a proxy esti-
mate of individual food affordability and
accessibility. We recommend that it con-
tinue to be used to address these aspects of
food security at the micro level. The tool
has practical appeal because it can be im-
plemented easily and quickly at low cost.
We suggest that interpretation of the tool
could be further improved by comparing
the cost of the HFB to the proportion of in-
dividual income spent on food. This ap-
proach would account for fluctuations in
food basket costs and income levels and

would be another tool to monitor food
security change over time.

As food affordability and access is only one
component of a comprehensive under-
standing of the food security question,
we also wanted to use this examination of
the HFB as an opportunity to stimulate
thinking about complementary and alter-
native approaches to understanding food
security. An ecological approach can clar-
ify the appropriateness of using specific
tools at each level of analysis (micro,
meso, macro) as well as emphasize the
importance of the interactions across lev-
els. The field could benefit significantly
from the development of new tools to
assess both meso- and macro-level influ-
ences on food security. While traditional
research approaches are unable to untan-
gle the complex web of interactions across
the micro, meso and macro levels, new sta-
tistical and methodological tools developed
in other disciplines could be applied to the
problem of food security.

At the level of practice, an ecological
framework may also reinforce an under-
standing that interventions must move
beyond an exclusive focus on individual
(micro level) food security. New approaches
are required to achieve population-level
improvements in food security. Policies and
programs that are informed by research
that captures the interactions between
individuals and more “upstream” social,
cultural and institutional influences hold
promise for improving nutrition at the pop-
ulation level.19–21 To increase our under-
standing of the reciprocal and dynamic
interrelations that exist between individu-
als and various subsystems within their
environments requires a more ecological
approach to research and program/policy
planning.

Newly emerging mixed-method research
approaches6,22 and multi-level modelling
techniques23 hold promise for developing
more ecological understandings of food
security and nutritional health at the
population level, because they allow us to
examine interactions across levels of influ-
ence while controlling for both the atomis-
tic and ecological fallacies. By adopting an
ecological perspective, research agencies
and other stakeholders dedicated to pro-

moting population health should be en-
couraged to investigate these important is-
sues using these innovative research
approaches. Findings from such research
could then be used to inform the develop-
ment of more progressive, comprehensive
and population-based policies and programs
to promote equitable access to healthy
food by all groups of the population.
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The role of lay panelists on grant review panels

Anne Monahan and Donna E Stewart

Abstract

The purpose of this study was to investigate the attitudes of scientists and lay people par-
ticipating in National Cancer Institute of Canada (NCIC) grant review panels towards the
inclusion of non-scientists in the review process. Questionnaires were sent to the 126 scien-
tists and 24 lay panelists who participated in NCIC’s grant reviews in 1998. Survey topics
included lay member selection, the role of the lay panelist and suggestions for improving
the process. Data were analyzed qualitatively, and quantitatively using SPSS. Sixty-one of
the 126 scientists (48.4%) and 16 of the 24 lay panelists (66.7%) completed the survey.
Female scientists were significantly more supportive than male scientists of the selection
of cancer patients/survivors/advocates as lay members (p = 0.01), but overall their
responses were more similar to those of their male colleagues than of the lay respondents.
There were significant differences between the lay and scientist respondents on lay member
responsibilities (p = 0.01), the format of lay grant review (p = 0.04), lay member contri-
bution to panel discussion (p = 0.01), and understanding of the lay role (p = 0.02).

Key words: Canada; cancer; consumer advocacy; patient advocacy; peer review

Introduction

When Sharon Batt, Canadian breast cancer
survivor, wrote of her experiences with the
scientific, health care, and political estab-
lishment in Patient No More: The Politics of
Breast Cancer,1 she symbolized a growing
awakening among cancer patients and sur-
vivors to the importance of becoming polit-
ically conscious about their illnesses. At
the foundation of this “consciousness-rais-
ing” phenomenon was a conviction that
scientists and the cancer patient commu-
nity were fundamentally at odds with each
other in their approaches to cancer re-
search and treatment. Specifically, as Batt
put it, “cancer researchers privilege the ex-
tension of the patient’s life above all other
priorities, regardless of the discomfort of
the treatments entailed, while the [breast]
cancer patient seeks ways of enhancing
quality of life, investigating preventive
therapies, and limiting the harshness of
painful treatments.”1

At no other time in recent memory has the
community of patients been so effective
in making their unique voice heard. The
circumstances converging to produce this
trend are complex and multivariate, but no
doubt relate to the demise of reliance on
“experts” over the last century, defiance of
the previously unquestioned wisdom of
traditional authority figures, and the role of
the media in debunking previously sacro-
sanct ideas of authority and expert opinion.
The movement at bottom arises from the
optimistic ideal that ordinary people can
truly influence change in what might some-
times seem to be monolithic bureaucratic
communities of government and science.

The aspirations of cancer advocates were
first embodied in the U.S. Army’s Breast
Cancer Research Program, which since 1993
has included “consumers” (e.g., breast can-
cer survivors) in the grant review process.
Since 1995, these consumers have participated
as full voting members and colleagues of
the scientists in the peer review system.

The U.S. Army program defines “consumer
advocates” as those who have “first-hand
experience with breast cancer as affected
persons and are active in breast cancer ad-
vocacy organizations.”2 The inclusion of
such advocates in the process is intended
to broaden discussion beyond hard-core
science issues to encompass the patient/
survivor perspective.

The Canadian system has responded simi-
larly. Emblematic of this trend has been
the coming together of the Canadian Breast
Cancer Research Initiative (CBCRI), begun
in 1993 as a partnership among the fore-
most Canadian research bodies, the federal
government, and the major breast cancer
advocacy groups. The CBCRI is the pri-
mary impetus behind the funding of breast
cancer research in this country. Its incep-
tion stemmed in large part from the advo-
cacy efforts of breast cancer survivors and
women in Parliament, who insisted that
greater efforts be undertaken to fight the
disease. These calls for action culminated
in the National Forum on Breast Cancer,
held in Montreal in 1993, where a consen-
sus emerged that a centralized initiative in
funding was needed to sustain research
into a cure for the disease. At the core of
this consensus was the notion that govern-
ment and the scientific community must
be held accountable for their decisions,
and that the ordinary citizen with a vested
interest in these decisions must be given a
voice. The role of the consumer, then, was
elevated as a vehicle through which the
scientific and governmental communities
could be made more accountable to the
public at large and discussion at the table
of scientific and governmental decision-
making could be injected with a unique so-
cietal, humanistic voice.
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Since 1997, the National Cancer Institute of
Canada (NCIC), traditionally the most sig-
nificant funding organization in the coun-
try for cancer research, has made its grant
review process more patient-centred by in-
cluding two non-scientists on each of 12
panels in its grant application review pro-
cess. The NCIC has drawn from a list of
nominees from about 50 organizations to
fill its lay panel positions. Resumés and let-
ters written by those nominating the lay
candidates have been reviewed by a small
panel, and then panelists have been chosen
randomly from those candidates approved.
Since the lay “experiment” began, the NCIC
has undertaken informal assessments of
the climate in which the lay panelists were
received by the scientists. While “no nega-
tive comment has been heard by the NCIC
staff from any panel member,”3 this is the
first comprehensive survey of either lay or
scientist panelists.

Objectives

A survey of the 24 lay and 126 scientist
panelists who participated in the NCIC’s
grant review process in 1998 was con-
ducted to ascertain the opinions of both
groups on the lay panelist role. The study’s
jumping-off point was simply this: has the
scientific establishment recoiled at attempts
by the consumer advocacy movement to
“share ownership of the research ‘prop-
erty’” as has been suggested by Batt.1 The
present study thus aimed to examine how
both groups, lay and scientist panelists,
view the legitimacy and significance of the
lay role. Given that most of the consumer
advocates are women and most of the sci-
entists are men, do gender differences fig-
ure into this equation? How similar are the
lay panelists’ and scientists’ characteriza-
tions of the interaction they experienced
on their respective panels, and what sug-
gestions do they have for improving that
interaction? Framing this inquiry was a
desire to investigate lay panelists’ views on
their own preparedness for the process
and how orientation sessions could better
accommodate their needs in this regard, as
well as both groups’ views on the criteria
that should be involved in the selection of
lay panelists.

Methods

All scientists (126) and lay panelists (24)
who had served on the NCIC scientific
grant review panels in 1998 were surveyed
within four months of their participation.
Two separate surveys with overlapping
questions were distributed by mail. Each
survey consisted of a mixture of closed-
ended (multiple choice) and open-ended
questions derived from informal feedback
already gathered from lay panelists and
from discussion with key informants. The
surveys were divided into several sections,
including lay member selection, orienta-
tion and preparation (of each respective
group), the lay panelist role, experience on
the panel, suggestions for improving the
process, and evaluation and feedback. Sur-
vey responses were analyzed both qualita-
tively for themes and illustrative quotes
(by both investigators), and quantitatively
by using SPSS to determine frequencies
and the results of chi square tests. Only
themes and quotes agreed to by both au-
thors were selected for inclusion.

Results

Sixty-one of the 126 scientists (48.4%) and
16 of the 24 lay panelists (66.7%) com-
pleted and returned the survey. Of the
16 lay respondents, 13 were women; of
the 43 scientists who identified their sex,
9 were women.

Lay member selection

No significant difference between the lay and
scientist panelists was found on the question
of lay member selection and background.

However, the scientist respondents were
more supportive of having cancer patients/
survivors sit as lay panelists than the lay
respondents themselves (65.0%, n = 26
versus 50.0%, n = 8). This position was
reversed with regard to support for having
cancer advocates as lay panelists (75%,
n = 12, of lay panelists versus 47.6%, n =
19, of scientists) (Table 1).

In addition, there were significant sex dif-
ferences among the scientist respondents on
this issue. All the female scientists (n = 9)
supported choosing both cancer patients/
survivors and relatives of patients/survivors
as lay members, as compared with only
54.8% (p = 0.01) and 45.2% (p = 0.003)
of their male counterparts respectively
(n = 31). The proportion of female scien-
tists supporting cancer advocates (77.8%)
was similar to that of the lay respondents,
in contrast to the proportion among male
scientists (38.7%) (p = 0.04).

Lay panelists’ roles and
responsibilities

When asked if it would be beneficial for lay
panelists to sit as observers for a year be-
fore assuming full responsibilities, 77.0%
of scientists agreed, as compared with only
43.8% of lay respondents (p = 0.01).
However, all lay panelists felt that some
form of orientation session was desirable.
A large minority (29.4%) of lay panelists
believed that lay review of grant applica-
tions should approach that undertaken by
the scientists (in the form of an overall
numeric rating), as compared with only
4.8% of scientist respondents with this
view (p = 0.04).
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TABLE 1
Attitudes Toward Lay Member Background

Male scientists
(n = 31)*

Female scientists
(n = 9)*

Lay respondents
(n = 16)

Choose cancer
patients/survivors

17
(54.8%)

9
(100.0%)

8
(50.0%)

Choose relatives of
patients/survivors

14
(45.2%)

9
(100.0%)

9
(56.3%)

Choose cancer
advocates

12
(38.7%)

7
(77.8%)

12
(75.0%)

* All scientists did not answer the question about their sex.



The lay respondents clearly viewed them-
selves as fulfilling an ambassadorial role.
In fact 94.1% of lay respondents character-
ized themselves as representatives of the
grant review process for their affiliated
organizations or the general public. Never-
theless, they expressed ambivalence about
their contribution to panel discussion.
Although a majority of lay panelists
believed that the lay contribution served a
worthwhile purpose, only a minority of
them (37.5%) characterized it as “signifi-
cant”. However, clearly a majority of both
lay and scientist panelists endorsed the
legitimacy of the lay “experiment”.

Interaction on the panel

There was no significant difference between
the male and female scientists on how
highly they rated the interaction between
lay and scientist panelists. Female scien-
tists had a mean rating of 8.33 (highest
score of 10), as compared with a mean of
7.17 by their male counterparts. (There was
likewise no significant difference between
lay and scientist panelists on this point.)

The female scientists responded in ways
more similar to their male scientist coun-
terparts than to the lay respondents: 66.7%
of female and 67.7% of male scientists
believed that lay panelists had “brought a
different perspective” to panel discussions.
Furthermore, a majority of both male
(96.4%) and female (100.0%) scientists
believed that an awareness existed on their
panels that the lay participants were fulfill-
ing a legitimate role. Both the male and
female scientists disagreed that scientists
need to better understand the lay role,
72.4% and 77.8% respectively responding
“no” to this question.

By contrast, there were significant differ-
ences between the lay and scientist respon-
dents on these issues. All the lay panelists
as compared with 69.8% of scientists (p =
0.01) agreed that lay panelists brought a
“different perspective” to the discussions
(Table 2). While 91.7% of scientists (n =
55) believed there was an understanding
on their panels that lay members were pro-
viding a legitimate contribution, only 76.5%
of lay respondents (n = 14) believed that
such an awareness existed (p = 0.08).
Moreover, 62.5% of lay panelists as

against only 30.0% of the scientists (p =
0.02) agreed that scientists need to better
understand the lay role.

Discussion

Lay member selection

Lay respondents’ comments on the selection
of lay panel members suggested an empha-
sis on advocacy as a prerequisite to sitting
on the panel. As one lay member put it, lay
participants “need some knowledge and
experience in the cancer community”; to
be “’just interested’” is not enough. For
scientist panelists, intelligence and level of
education were more important criteria in
the selection of lay members. As one scien-
tist stated: “Any interested individual will-
ing to learn about the peer review process
and participate in the panel review meet-
ings who has the capacity to undertake this
work” should be considered for inclusion
on the panel.

With respect to scientific expertise, one sci-
entist asserted that lay members “should
have some familiarity with the content so
they can make meaningful comments.”
One of the scientists suggested that cancer
patients and survivors possessed an inherent
bias that rendered them the most inappro-
priate candidates for panel participation.
This notion contrasted markedly with the
lay view that to attempt to acquire scien-
tific expertise would result in the loss of
the unique lay viewpoint. Indeed, a clear
majority – 75.0% – of the lay respondents
indicated they were opposed to the inclu-
sion of a basic science review in their ori-
entation, preferring instead an overview of
types of cancer and cancer research (75.0%
chose this option), a lay glossary of scien-
tific terms (75.0%), and an introduction to

the grant review process itself (93.8%). In
the same vein, one female scientist argued
that far from being tainted with bias, the
lay member serves as a “reality [or] rele-
vance” check on the scientists, as the lay
panelist does not harbour an “agenda”.

Although lay respondents clearly favoured
the idea of cancer advocates sitting as lay
panelists, they seemed to support a partic-
ular kind of advocacy. Hence, while only
50.0% of lay panelists would choose cancer
patients/survivors and 56.3% of them would
choose relatives of patients/survivors as
lay panelists, 93.8% of lay respondents
saw members of cancer organizations as the
preferred pool of potential lay members.
This finding suggests that the background
of these lay respondents may be domi-
nated by an organizational, as opposed to
a personal, cancer experience. Their view of
advocacy may be correspondingly shaped
by this circumstance. In contrast, the women
scientists (as distinct from their male coun-
terparts) favoured all varieties of cancer
advocates, including patients and survi-
vors, as mentioned previously.

Lay member roles and
responsibilities

Although only a minority of respondents,
scientists and lay panelists affirmed that
lay panelists had “played a significant role”,
most of the lay respondents were not pre-
pared to endorse the suggestion of having
lay members serve as mere observers for a
year before becoming full-fledged panel-
ists. One put her feelings succinctly when
she said that “to go through all the effort
that is required to review the grants, then
to sit as an ‘observer’ would be difficult for
me.” Evidently, the “observer” question
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TABLE 2
Lay members contribution to panel discussion

Scientist respondents
(n = 61)

Lay respondents
(n = 16)

Agree Disagree Agree Disagree

Lay members played a
significant role

14
(23.8%)

47
(76.2%)

6
(37.5%)

10
(62.5%)

Lay members brought
a different perspective

43
(69.8%)

18
(30.2%)

16
(100%)

0



represented a kind of boundary line that
most lay members were unwilling to tra-
verse, given the fundamental legitimacy
they saw as embodied in their role.

Indeed, a majority of the lay respondents
believed that they had brought a different
perspective from that of the scientists to
the panel discussions. All the lay respon-
dents reported that they had provided feed-
back about their grant review experience
to their affiliated organizations, and every
one of them believed that this communica-
tion had had an impact. One noted that
support group members were pleased to
hear that professionals were listening to
laymen/survivors.

A clear majority of lay respondents viewed
themselves as ambassadors of the grant re-
view process to the general public. Lay re-
spondents seemed to possess a vision of
their role, however tentatively and vaguely
defined, as one not only encompassing the
relevance of the human perspective (putt-
ing “a face on the cancer patient”) within
the panel setting but also serving as a con-
duit between the scientific community and
a public that is generally unaware of the
inner workings of research and indeed of
grant review itself.

As at least one scientist remarked, the lay
members perpetually emphasized that
“science must… be publicly accountable.”
Another noted that the lay panelists looked
at research proposals with new, untutored
eyes, thereby bringing a fresh angle to dis-
cussion: “they saw some grants with ‘sim-
ple’ science to be more valuable than the
scientists on the panel.”

The scientists were effectively divided
among a majority who invested at least
some legitimacy in the lay role, and a mi-
nority who saw lay members as irrelevant
and expendable. Most of the criticism in
this regard hinged on the failure of the lay
participants to speak the language of sci-
ence, which most of the scientists viewed
as central to the analysis of the grant appli-
cation. The process, at times, broke down
because each group was speaking at cross-
purposes with the other.

Some scientist respondents disparaged the
extra time entailed by the inclusion of lay
panelists. As one wrote, “[the lay panel-

ists] took up a great deal of time asking
questions … scientists felt obligated to pro-
vide lengthy explanations of scientific
points that were very difficult for lay mem-
bers to understand.” How widespread this
disaffection with the lay role was among
scientists remains unclear, in part because
of the difficulties in achieving forthright-
ness in reporting on questionnaires of this
nature. Furthermore, it may be that those
respondents with negative views are more
readily heard because it is they who argu-
ably relay their feedback most promptly,
and express their opinions most fully.

Interaction on the panel

No significant difference emerged between
lay and scientist respondents on the rating
of the interaction on their respective pan-
els. Comments of both groups emphasized
the pivotal importance of the chairperson
of each panel in helping to define the lay
role and to structure the form of lay partici-
pation. One scientist commented that lay
participation was characterized by “poor
integration, misunderstanding,” and a sense
that the lay members were “‘left out’.”
Another alluded to the crucial involvement
of the chairperson in setting the tone for lay
participation, asserting that at least one chair-
person “did not always provide opportu-
nity for inclusion … [of] their concerns.”

One lay panelist remarked that during the
few instances in which she and her lay
counterpart offered comments, the scien-
tists consistently listened to them; she
believed that in a few cases the lay contri-
butions changed “the course of events.”
Moreover, virtually every one of the lay
panelists commented on the new respect
and appreciation that the process had in-
spired in him/her for the work of scientists
and the depth of cancer research. The sci-
entists echoed this positive interpretation
of rapport on the panel. One scientist de-
scribed an easy give-and-take interaction,
observing that the lay members were en-
couraged to join any discussion during the
panel meeting when they felt they could
contribute. Another remarked that the lay
panelists he had worked with had per-
formed a “wonderful job”.

At the same time, a substantial minority of
the lay panelists contended that interaction

could be improved by offering the lay
members more of a voice on the panel. As
one of the lay members noted, the lay pan-
elists would feel that their contribution
was more valued if some measure of the
relevance of comments offered could be
factored into the final ranking decision.

Limitations of the study

The survey involved a relatively small
sample and a response rate slightly below
50% for the scientists. To help formulate
the survey questions, NCIC and one of the
investigators had interviewed several sci-
entist and lay panelists to ascertain their
opinions about the new process. The
response rate to the survey may have been
reduced if these individuals felt it unneces-
sary to respond again, in writing. The few
female scientist respondents made more
detailed analysis difficult. It is question-
able, too, given the small sample, how rep-
resentative of cancer advocates the lay
respondents may have been: their empha-
sis on organizational links (such as with
the Canadian Cancer Society) may not be
typical of the cancer advocates who sit on
the U.S. Army panels, for example.

Conclusions

The lay members were clearly impressed
with the dedication and hard-working
nature of the scientists, along with the
breadth and depth of cancer research that
is being undertaken in Canada. Many of
them feel insecure about their contribu-
tion, but believe that their confidence will
grow with continued experience. They
unanimously endorse the legitimacy of lay
participation and feel it is an undeniable
success. Both theory and practice, they
say, must progress, in the sense that the
lay role should be better defined and com-
municated to the scientists and lay mem-
bers in the hope of improving panel
rapport. That definition must be continu-
ally shaped by the NCIC, which has taken
the lead in Canada in including lay mem-
bers in the grant review process.

The scientist respondents, for their part,
represent a heterogeneous group. The
extent of their acceptance of lay participa-
tion is encouraging; yet, intermingled with
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this optimism in some cases is doubt about
whether lay inclusion is worthwhile.
Hence, although a majority of the scientist
respondents supported the legitimacy of
the lay presence, a minority opposing the
lay contribution (at least in its current
form) made their voice heard through this
survey.

The expansion of grant review, which
uncharacteristically positions scientists
and lay persons together in pursuit of a
common goal, has gone some way toward
breaking down the barriers between these
‘two solitudes’, toward making science
more publicly accountable, and toward
providing a window onto the world of the
scientist.
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The use of complementary and alternative therapies
by people with multiple sclerosis

Stacey A Page, Marja J Verhoef, Robert A Stebbins, Luanne M Metz and J Christopher Levy

Abstract

Complementary and alternative medicine (CAM) refers to therapeutic approaches not con-
sidered part of conventional medicine. A survey was mailed to sample of patients with
multiple sclerosis (MS). The response rate was 440/673 (65%). Mean sample age was
48 years; 75% were female. Respondents ranged from mildly to severely impaired. Seventy
percent used CAM primarily to improve health and manage the symptoms of MS. Most
consumers reported positive effects. Lack of knowledge was the most common reason
given for not using CAM. Patient education, physician-patient dialogue, and continued
research and regulation of CAM are important to the well being of CAM consumers.

Key words: alternative medicine; complementary therapies; health surveys; multiple
sclerosis

Introduction

Complementary and alternative medicine
(CAM) refers to a broad range of health
care products and practices that fall out-
side the Western biomedical paradigm. The
popularity of CAM has been well docu-
mented, driven by such factors as the need
for personal control, an increased interest
in holism and an increasing prevalence
of chronic disease.1,2 Despite such wide-
spread acceptance, the safety and efficacy
of most CAM has not been clearly estab-
lished. Nor is the practice of CAM uni-
formly regulated, leaving consumers with
inconsistent standards of care.3,4

Multiple sclerosis is a recurrent inflamma-
tion of central nervous system white matter
leading to myelin destruction and progres-
sive neurological impairment. Conventional
therapeutic approaches in multiple sclero-
sis (MS) focus on slowing disease progres-
sion and alleviating symptom experience.
Although numerous pharmacological inter-

ventions are available, their effectiveness
and tolerability vary across patients.5

Very few studies have described CAM use
in MS and several among them are limited
by small sample sizes and low response
rates.6–8 A broad range of therapies have
been identified with the consumption of
vitamins, herbs and special diets being more
commonly used products, while chiroprac-
tic, acupuncture and massage are among
the more commonly used practices.6–9

The present study describes CAM used by
a large sample of adults with MS in south-
ern Alberta, Canada.

Methods

Sample size determination: Calculations were
based on estimating the proportion of MS
patients who used complementary thera-
pies to +/–5% with 95% confidence.
Based on previous research, we conserva-
tively estimated that CAM is used by 50%

of MS patients.7,8 To obtain our desired
level of precision, a sample of approxi-
mately 390 people was needed. Allowing
for a 50% response rate, 780 people were
required for the survey.

Study population. The Calgary MS Clinic is
the only source of neurological care for pa-
tients with MS in Southern Alberta (i.e.,
south of Red Deer). The MS clinic database
was set up in 1993 and has captured all
patients referred to the clinic since then.
Referrals are made by physicians on the
basis of known or suspected MS. At the
time of sample selection, the clinic data-
base contained information, including
Expanded Disability Status Scale scores,10

on 2,600 people. Based on a reported prev-
alence of MS in Alberta of 217/100,00011

and a 1999 population of approximately
1.3 million in southern Alberta,12 the ex-
pected number of cases is 2,821. The data-
base therefore captured about 93% of all
expected cases.

Patients for whom an address was not
known, those known to be deceased, and
those who had not given blanket consent
to be approached for research projects were
dropped from the database. Exclusion cri-
teria defined by the researchers were peo-
ple under 18 years of age and those whose
diagnosis was possible or probable MS (vs.
clinically definite and lab-supported MS).
After these exclusions, a sampling frame of
1,335 remained. The database was then
stratified by impairment level derived from
the EDSS score yielding the distribution
shown in Table 1. All people described as
very severely impaired were included in
the final sample as were the nine people
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for whom a score was not recorded. The
remaining 742 subjects required were sys-
tematically and equally drawn from the
remaining three impairment levels result-
ing in a total sample of 780. The distribu-
tion of the study sample is also illustrated
in Table 1.

Procedure. A covering letter, questionnaire
and postage-paid return envelope were dis-
tributed by mail in June 2000. A postcard
reminder was sent out four weeks later.

Questionnaire. Complementary therapies
were defined both in the covering letter
and within the questionnaire as “those ther-
apies or remedies not part of mainstream
or regular medicine”. Data pertaining to
CAM use were collected using a self-report
questionnaire developed for the purpose of
the study.

The development of the questionnaire was
guided by other investigations that exam-
ined the use of CAM generally13–15 and
those that examined the use of CAM by
people with MS.7,9 The Expanded Disabil-
ity Status Scale was included within the
questionnaire.10

Experts in the respective areas of question-
naire construction, CAM and MS, reviewed
the questionnaire at different stages of de-
velopment. In addition, five outpatients
from the MS Clinic volunteered to review
the questionnaire in response to a poster
requesting assistance. These individuals
were asked if they found that the questions
were clear and easy to answer. They were

also asked for their opinion on the struc-
ture and content of the questionnaire. The
comments provided by these reviewers
were all different, revealing no systematic
problem with the questionnaire. Their sug-
gestions were useful and enhanced certain
items by expanding response options and
clarifying wording. Finally, the revised
questionnaire was pilot-tested on a small
sample of people drawn from the clinic da-
tabase (n = 20). These people were asked
both to complete the questionnaire and to
answer a one-page form evaluating the
questionnaire itself. Eight people com-
pleted the questionnaire review. No prob-
lems were identified with respect to the
length of time required to complete the
questionnaire or the clarity of the ques-
tions. No items were identified as causing
difficulty in responding.

The final questionnaire contained 70 items.
The response format included a combina-
tion of closed-ended and short answer
options. Questions addressed demographic
factors, disease factors and CAM use. To
assess CAM use, people were asked to
study a list containing the names of thera-
pies and place checkmarks against any
they had used specifically for their MS
within the past two years. This list con-
tained a broad range of CAMs identified in
the literature and through questioning staff
in the MS clinic. In addition, subjects were
asked to describe therapies they used that
were not identified within the list. People
were given the opportunity to provide gen-
eral comments on CAM. A subsection of

the questionnaire dealt specifically with
cannabis use. These results are reported
elsewhere.16

Analyses. Data were entered into STATA 6.17

Descriptive statistics were used to summa-
rize responses. Multiple logistic regression
was used to identify factors associated with
CAM use (alpha = 0.05). Variables consid-
ered in this model were standard demo-
graphic characteristics (age, marital status,
education, income) as well as characteris-
tics related to MS (pattern of MS, disability
level, time since diagnosis, use of conven-
tional medication, comorbidities). As sex
can act as an effect modifier, interaction
terms were created between this variable
and age, income, education, disability,
medication use, comorbidities and pattern
of MS. All variables and interaction terms
were entered into the model. Backwards,
stepwise regression was performed with the
resulting models evaluated using the likeli-
hood ratio chi-square test. The interaction
terms were evaluated first followed by the
predictor variables in order of decreasing
magnitude of the p-value.

The study was approved by the Conjoint
Health Research Ethics Board at the Uni-
versity of Calgary.

Results

Sample: Of the 780 surveys mailed, 107 were
undeliverable (e.g., subjects moved, de-
ceased). Four hundred and forty completed
questionnaires were received (response rate
440/673 = 65%). Seventy-five percent of
respondents were female, a slightly greater
proportion than in the general MS popula-
tion. Mean age was 48 years (standard
deviation [SD] = 10.9). Most people were
married or in common-law relationships
(73%). The majority had at least high
school education (94%). Close to one-third
were working either full- (22%) or part-
time (8%). Median family income was in
the range of $40–$49,000.00.

Disease characteristics: Mean age of dis-
ease onset was 31 (SD = 9.5), with mean
age at diagnosis 36 (SD = 9.4). Forty-four
percent described their pattern of MS as
relapsing-remitting, 23% as secondary pro-
gressive, 10% as primary progressive and
4% as progressive relapsing (19% unknown).
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TABLE 1
Distribution of sampling frame and study sample

Impairment level
(EDSS scores)

Sampling frame (n) Study sample (n)

No recorded score 9 9

None-mild impairment
(EDSS 0–2.5)

545 240

Moderate impairment
(EDSS 3.0–5.5)

367 241

Severe impairment
(EDSS 6.0–8.0)

365 241

Very severe impairment
(EDSS 8.5–9.5)

49 49

Total 1,335 780



The degree of disability experienced ranged
from mild (8%), through moderate (47%),
severe (38%) and very severe (7%). One
third of the sample reported having a
comorbidity. Conventional medications
were used by 60% of respondents for treat-
ment of MS-related symptoms.

CAM use: Seventy percent of respondents
had used CAM within the past two years
(n = 309/440: 95% CI = 66–75%). Over
100 different practices and products were
described. Just over one third of respon-
dents (n = 110, 37%) reported visiting a
complementary practitioner and 11 differ-
ent types of practitioners were accessed.

Twenty therapies and three types of practi-
tioners were used by at least 10% of CAM
consumers (Table 2). The median number
of therapies an individual consumer
reported using was 7 (inter-quartile range
[IQR] = 5–12).

Vitamins and minerals were the most fre-
quently reported category of products used
with 79% of CAM consumers taking some
combination of them. It could be argued
that these products are not necessarily
complementary or alternative. Excluding
people who only used vitamins and miner-
als reduced the proportion reporting CAM
use marginally from 70% to 68%. This dif-
ference was not statistically significant.
Similarly, the use of traditional medical
systems may overlap with individual prac-
tices and products (e.g., Traditional Chi-
nese Medicine and acupuncture, herbal
remedies) and could inflate the estimate of
CAM use. Excluding those people who
only used traditional medical systems
reduced the number reporting CAM use
from 309 to 308. This difference was not
statistically significant. Vitamins/minerals
and traditional medical systems were
therefore retained in subsequent analyses.

Although a small number of people
reported experiencing negative effects
from CAM (5%), the vast majority per-
ceived positive effects (72%). Therapies
most often cited as beneficial were mas-
sage therapy, acupuncture and cannabis.
The most common reasons for using CAM
were to improve health (68%), to lessen
the symptoms of MS (61%) and a belief
that it couldn’t hurt (55%). Reasons most
frequently endorsed for not using CAM

were lack of knowledge about these thera-
pies (42%) and satisfaction with the care
provided by conventional practitioners
(20%).

Information on CAM was obtained most
commonly from the media (50%), or from
family/friends (50%). The median amount of
money spent on CAM in the past three months
was $100.00 (IQR = 45.00–$300.00).

The majority of people indicated that their
general practitioners and neurologists knew
of their CAM use (77% and 62% respec-
tively). Most indicated they had volun-
teered this information to their physicians,
rather than being asked about it.

CAM consumers were not distinguished
by age, marital status, education, income,
disability level, pattern of MS, time since
diagnosis or use of conventional medica-
tion. However, sex and income interacted
to predict CAM use. Specifically, men with
higher income were less likely to use CAM
(OR = 0.19; CI = 0.065–0.54: p = 0.002).
Among women, income was unrelated
to CAM use (OR = 0.69; CI = 0.39–1.21:
p = 0.20).

Discussion

The proportion of respondents with MS in-
dicating they had used CAM within the
past two years (70%) was higher that
those found in two earlier surveys (64%
and 55%) that examined CAM use by this
group.7,8 This variation could be due to a
number of factors including the increasing
popularity of CAM, differences in the defi-
nition and measurement of CAM or differ-
ences in the populations surveyed.

The use of CAM by the general public has
increased steadily since the 1950s and the
evidence suggests this trend will continue
in the foreseeable future.18 This has been
illustrated by a number of surveys con-
ducted in Canada. Studies conducted in
the early 1990s suggested that 20–22% of
Canadians had used CAM.19,20 An Angus
Reid Group survey, conducted in 1997,
reported that 42% of its respondents had
used alternative medicines and practices.
In 1999, the Fraser Institute reported 50%
had used CAM.21 Focusing specifically
on CAM practitioner use, data from the
Canadian National Population Health Sur-
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TABLE 2
Products, practices and practitioners

used by >10% of CAM consumers

CAM product/practice n (%)

Vitamins/minerals

Multivitamins 187 (61%)

Vitamin C 148 (48%)

Vitamin E 122 (40%)

B vitamins 118 (38%)

Magnesium 73 (24%)

Selenium 57 (19%)

Zinc 55 (18%)

Vitamin A 49 (16%)

Body therapies

Massage 133 (43%)

Chiropractic 92 (30%)

Reflexology 44 (14%)

Natural/herbal therapies

Garlic 51 (17%)

Gingko biloba 47 (15%)

Ginseng 46 (15%)

Cannabis 45 (15%)

Aroma therapy 30 (10%)

Mind/body therapies

Relaxation/meditation 74 (24%)

Yoga 51 (17%)

Music therapy 30 (10%)

Imagery/visualization 31 (10%)

Spiritual therapies

Prayer 112 (36%)

Nutritional therapies

Evening primrose oil 130 (42%)

Nutritional supplements
(e.g., Matol®, Shaklee®,
Mannatech®

56 (18%)

Energy therapies

Acupuncture 68 (22%)

Magnetic therapy 37 (12%)

Other therapies

Removal of mercury
amalgams

43 (14%)

Traditional medical system

Traditional Chinese
Medicine

37 (12%)

Practitioners

Chiropractor 61 (20%)

Massage therapist 59 (19%)

Acupuncturist 36 (12%)



veys conducted in 1994/95, 1996/97 and
1998/99 demonstrated steady increases in
the proportion of Canadians consulting
CAM practitioners (15%, 16% and 17%
respectively).2

In addition to the passage of time, the rela-
tively high prevalence of CAM use by this
study sample likely reflects the fact that the
participants have a chronic illness. CAM
usage among the chronically ill tends to be
higher than in the general population.22,23

Problems comparing the results of utiliza-
tion surveys have been recognized. In par-
ticular, differing definitions of CAM (e.g.,
named therapies vs. open-ended ques-
tions) and differences in the time periods
of use addressed (e.g., used in last six
months vs. lifetime use) contribute to con-
siderable variation in the prevalence of use
reported.24

The sampling frame for this study con-
sisted of those who had already given blan-
ket consent to be approached for research.
This group of patients may therefore be
more open to trying new therapies or seek-
ing out other therapeutic options, which
may have resulted in an inflated estimate
of CAM use for this patient group.

Although a substantial proportion of peo-
ple in this survey reported their physicians
knew of their CAM use, this tended to be
due to the patient having volunteered the
information. Conventional practitioners
should be aware that many people with MS
are using CAM and should initiate dialogue
with their patients about CAM use. Where
possible, health care professionals should
be conversant with therapies commonly
accessed by this patient group to help pa-
tients make informed, safe and appropriate
choices, and to monitor patients using
CAM. The current practice of the MS Clinic
at Foothills hospital, for example, is to dis-
courage people receiving interferon beta
(Betaseron®) from consuming CAM prod-
ucts that could potentially affect the liver
as interferon beta has been associated with
serious liver dysfunction. While it is im-
practical to expect health professionals to
be knowledgeable about all forms of CAM,
the principles of evidence-based medicine
can be applied to CAM as in any other area
of practice.

Slightly over one third of respondents had
visited a complementary practitioner; this
is consistent with previous research.9 It is
interesting to note that while 30% of CAM
users indicated they had received chiro-
practic treatment, only 20% reported see-
ing a chiropractor. Similar discrepancies
are evident with CAM users receiving mas-
sage (43% vs. visiting a massage therapist
19%) and acupuncture (22% vs. visiting
an acupuncturist 12%). This discrepancy
raises two issues. First, it emphasizes the
need for researchers to be clear in how
they measure and report the use of CAM.
Second, it suggests that chiropractic, mas-
sage and acupuncture services are being
provided by a variety of practitioners. Some
practitioners may be trained in a variety of
disciplines — for example, Doctors of Tra-
ditional Chinese Medicine practice acu-
puncture and naturopaths may provide
massage therapy. This discrepancy does,
however raise the possibility that interven-
tions are being provided by those whose
scope of practice does not include the
given treatment. Chiropractors, for exam-
ple, are regulated by statute across Canada
and the practice of this discipline is limited
by law to those licensed by the pro-
fession.25 Health care professionals and
consumers need to be aware of practice
standards to guide their use of CAM practi-
tioners. Public interests will be further
safeguarded by the continued develop-
ment of regulatory bodies for CAM practi-
tioners in disciplines of proven efficacy.
Although some are well regulated by pro-
fessional member organizations either by
statute or voluntarily (e.g., chiropractors,
naturopaths, massage therapists), others
lack coordinated forms of representation.
The establishment of regulatory bodies for
CAM practitioners will help to ensure edu-
cational consistency and professional prac-
tice standards.

Many people appeared to operate under
the assumption that CAM is not harmful
and the belief that CAMs “couldn’t hurt”
was a factor motivating use for a substan-
tial proportion of respondents. Moreover,
as indicated by respondents, information
on CAMs is obtained primarily from the
media or from family/friends. Public edu-
cation initiatives on the known risks and
benefits of therapies and products avail-

able will help consumers to make informed
decisions.

CAM has frequently been criticized for a
lack of evidence on its safety and efficacy.
The conclusions of most utilization studies
of CAM include calls for rigorous research
of these approaches and the current study
is no exception. There are very few studies
assessing the safety and efficacy of any
CAM in MS.26 This study has identified
specific CAM practices and products used
most often by respondents and this infor-
mation may be used to set research priori-
ties for evaluation of CAMs in this patient
group.

The results of this study demonstrate that
people with MS are likely to be using some
type of CAM. The interests of CAM con-
sumers with MS will be well served by
dialogue between conventional health care
practitioners and patients, public educa-
tion and continued research and regulation
of these products and practices.
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September 21–25, 2003
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PO Box 3489
Champaign IL 61826-3489 USA
Tel.: (217) 359-2344
Fax: (217) 351-8091
E-mail: meetings@aocs.org
Information: Mindy M. Cain at: mindyc@aocs.org
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November 27–29, 2003
Montréal, Quebec

“ASTHMA EDUCATION
Assessment, application, evaluation:

The cycle of success”
Canada’s Sixth National Conference on

Asthma and Education (ASED 6)
Presented by the Canadian Network For

Asthma Care (CNAC) and hosted by the
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Information: A. Les McDonald, Executive Director
Canadian Network For Asthma Care
6 Forest Laneway, Suite 1607
Toronto, Ontario M2N 5X9
Tel.: (416) 224-9221
Fax: (416) 224-9220
E-mail: ased@cnac.net
<www.cnac.net>

June 13–16, 2004
Milan, Italy

“Positioning Technology to Serve Global
Heart Health”

5th International Heart Health Conference

The International Advisory Board of the International
Heart Health Conference

E-mail: sihh@g8cardio.org
<www.g8cardio.org>
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Congratulations to Dr. Bernard Choi

A 1998 article published in CDIC by Dr. Choi has been designated required
reading for a public health informatics course at Johns Hopkins University.

Choi BCK. Perspectives on epidemiologic surveillance in the 21st century.
Chronic Dis Can 1998;19:145–51. <http://www.hc-sc.gc.ca/pphb-dgspsp/
publicat/cdic-mcc/19-4/b_e.html>

As author of this article, Dr. Choi was recently invited to participate and speak
at the World Congress on Risk in Brussels, Belgium and is now a member of an
international group preparing a white paper on data standards.
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