
Residents of African descent are the largest minority
in Nova Scotia,1 yet their health status is generally
unknown. Research on the health of the African 

diaspora originates primarily in the United States and the

United Kingdom. Diseases and conditions of interest that
have been examined include circulatory disease, diabetes
mellitus and psychiatric disorders.2,3 Even allowing for 
social disadvantage, people of African descent have higher
rates of morbidity or mortality (or both) from these disor-
ders.2–4 Existing Canadian data reflect overall self-reported
use of health services or health status, without comparison
by diagnosis.4,5

We hypothesized that rates of circulatory disease, diabetes
and psychiatric disorders would be higher in Preston, Nova
Scotia, a community whose population is predominantly
African Nova Scotians, than for other communities in the
province with otherwise similar socio-economic characteris-
tics and a predominantly white population. We also investi-
gated whether use of specialist health services for these con-
ditions was consistent with incidence. Given the 200-year
history of African Nova Scotias in the province, we specu-
lated that recent immigration and language were unlikely to
be contributors to morbidity and use of health services.6

These people are descended largely from US refugees who
settled in many areas of the province from 1813 to 1816,6

with little subsequent influx. Later immigrants make up only
5% of the Nova Scotian population, with Europe providing
most of the recent immigrants, followed by Asia and the
Middle East.7

Methods

In this retrospective cohort study, we used a population-based
approach to calculate age- and sex-standardized 10-year 
cumulative incidence rate ratios for Preston (population pre-
dominantly African Nova Scotians) and 7 comparison com-
munities elsewhere in Nova Scotia (population predominantly
white), both relative to the overall provincial population. We
also investigated access to family physicians and specialists
and use of hospital services. 

Data sources
We used the following administrative databases at the Popu-
lation Health Research Unit, Dalhousie University: physician
billings for specialists and family physicians, including ser-
vice date and diagnosis; the Discharge Abstract Database of
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Background: People of African descent living in Britain
and the United States have higher rates of morbidity from
chronic disease than among the general population. We
investigated whether the same applied to people of
African descent living in a Canadian province.

Methods: We used administrative data to calculate 10-year
cumulative incidence rate ratios for the period 1996–2005
for treated circulatory disease, diabetes mellitus and psychi-
atric disorders in Preston (population 2425), a community
of predominantly African Nova Scotians. We used data for
the province of Nova Scotia as a whole as the population
reference standard. We also calculated 10-year incidence
rate ratios for visits to family physicians and specialists and
for admissions to hospital. We compared these findings
with those in 7 predominantly white communities in Nova
Scotia with otherwise similar socio-economic characteristics.

Results: In the province as a whole, we identified 787 787
incident cases for the 3 disease groups over the 10-year 
period. Incidence rate ratios for the community of interest
relative to the provincial population were significantly ele-
vated for the 3 diseases: circulatory disease (1.19, 95% CI
1.08–1.29), diabetes (1.43, 95% CI 1.21–1.64) and psychiatric
disorders (1.13, 95% CI 1.06–1.20). Incidence rate ratios in
the community of interest were also higher than those in
the comparison communities. Visits to family physicians
and specialists for circulatory disease and diabetes were
similarly elevated, but the pattern was less clear for visits
for psychiatric disorders and hospital admissions. 

Interpretation: African Nova Scotians had higher morbid-
ity levels associated with treated disease, which could not
be explained by socio-economic characteristics, recent im-
migration or language. Apart from psychiatric disorders,
use of specialist services was consistent with morbidity.
Further study is needed to investigate the relative contri-
bution of genetic, biological, behavioural, psychosocial
and environmental factors. 
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admission type and diagnosis; and the Mental Health Outpa-
tient Information System of demographic information, diag-
noses and mental health clinician visits. We used the Nova
Scotia Community Counts website to identify population 
denominators and areas of concentration of African Nova
Scotians across the province.8

Health Canada9 and the Public Health Agency of Canada10

have both used administrative data sets for surveillance of
chronic diseases. Although the data used by both agencies
were for billing, rather than surveillance, they have proved
highly accurate for disease surveillance, both over time and
against other measures.9–11 

Selection of cases
For all Nova Scotians of all ages who had contact with a fam-
ily physician or received inpatient or outpatient services from
1996 to 2005, we calculated population-standardized rates for
the following conditions, according to the most responsible
diagnosis: circulatory disease, including cardiovascular dis-
ease; hypertensive disease; cerebrovascular disease or periph-
eral vascular disease; diabetes mellitus, especially type 2; and
psychiatric disorders (Box 1). The codes that we used for dia-
betes and psychiatric disorders were the same as those used
by Health Canada9 and the Public Health Agency of Canada10

for surveillance of these conditions. We defined overall inci-
dence as any first contact for each condition during the period
of interest. For each condition, we excluded anyone who ap-
peared in any database in the year preceding the study (i.e.,
1995). The disease groups were considered separately, so it
was possible, for example, that someone could be counted for
both circulatory disease and diabetes.

Selection of communities
We defined African Nova Scotians as anyone who self-
identified as “black” in the 2001 census. We based our analy-
sis on an area unit called “community,” as defined by Nova
Scotia Community Counts,8 to which census data were recali-
brated. In 2001, there were 19 670 African Nova Scotians.

Preston (population 2425) is the one community in the
province, as defined by Nova Scotia Community Counts,

where the majority of residents are of African descent
(86.1%). By comparison, 2.2% of the provincial population
meets this definition.8 Guysborough has the next highest per-
centage of African Nova Scotian residents (13.9%), a far
lower figure than that for Preston. We selected a total of 7
comparison communities, including Guysborough, on the 
basis of similarities to Preston in terms of population size,
median household income, educational attainment (propor-
tion of people over 20 years of age with less than a high
school diploma) and unemployment rate, based on 2001 cen-
sus data (Table 1). We also considered proximity to a hospital
in selecting the comparison communities.

Calculation of rates and ratios for individual 
communities
We used point-location geocoding and Statistics Canada’s
Postal Code Conversion File12 to count each visit (for the 
3 types of visit for each of the 3 disease groups of interest,
plus outpatient visits taken from the Mental Health Outpatient
Information System) and overall incidence (for the 3 disease
groups) in Preston and the comparison communities. The
Postal Code Conversion File links each 6-character postal
code to standard census geographic areas and then probabilis-
tically assigns a latitude and longitude point to the postal
code, weighted for the number of residents in the area of in-
terest. We improved accuracy by running the conversion file
a sufficient number of times (n = 10) to achieve stability of

Research

CMAJ • SEPTEMBER 23, 2008 • 179(7)654

Box 1: International Classification of Diseases, 9th 
revision (ICD-9), codes used to classify diseases and 
conditions 

Circulatory disease ICD-9 code 

Ischemic heart disease 410–414 

Hypertensive disease 401–405 

Cerebrovascular disease 430–438 

Peripheral vascular disease 440, 443 

Diabetes 250 

Psychiatric disorders 290–319 

Table 1: Socio-economic data for Preston and 7 comparison communities in Nova Scotia 

Community 
No. (%) African  
Nova Scotians  

Total 
population 

Median 
household 
income, $ % unemployed 

% with less than 
high school 
diploma* 

Preston 2 090  (86.2) 2 425 36 502 8.4 44.8 

Guysborough 281 (13.9) 2 020 31 601 8.3 43.5 

Canso 10 (0.6) 1 693 32 375 14.3 59.6 

Sherbrooke 9 (0.5) 1 709 33 268 10.8 54.8 

Louisdale 2 (0.1) 1 823 29 990 12.5 42.7 

Digby Neck 0 (0.0) 1 923 29 417 8.4 50.7 

New Ross 0 (0.0) 1 475 28 474 6.5 48.0 

Tatamagouche 0 (0.0) 2 027 29 171 6.9 48.4 

Provincial total 19 794 (2.2) 908 005 39 908 5.6 31.7 

*Calculated on the basis of those 20 years of age and older.



results, defined as a change in the standard deviation of less
than 1 in the final iteration.

We then calculated overall incidence rate ratios for Preston
and the comparison communities relative to Nova Scotia’s
entire population for each disease group, using indirect age-
and-sex standardization. We then compared the values for
Preston with those for the comparison communities. We also
calculated rate ratios for family physician visits, specialist
visits and hospital admissions for each disease group, again
using indirect age-and-sex standardization. As for overall in-
cidence, we excluded anyone who appeared in any database
in the year preceding the study period. We calculated 95%
confidence intervals (CIs) for the incidence rate ratios to 
determine any significance in the difference between ratios,
assuming a normal distribution for observed counts greater
than 100 and a Poisson distribution for those less than 100.13

We did the same for family physician visits, specialist visits
and hospital admissions. Twenty-four rate ratios had counts
of less than 100, and 12 had counts of less than 30. Those
with counts less than 30 were excluded from the final results
reported here.

Results

Overall morbidity
In total, we identified 787 787 incident cases in Nova Scotia
for the 3 disease groups over 10 years. Of these cases, 98.4%
(775 044) had a residential postal code. Of those with a resi-
dential postal code, 430 118 (55.5%) involved women. In or-
der of frequency, there were 449 621 incident cases of a psy-

chiatric disorder, 250 393 of circulatory disease and 75 030 of
diabetes. 

Circulatory disease
The overall incidence rate for circulatory disease was signifi-
cantly higher in Preston than in Nova Scotia as a whole (rate
ratio 1.19) (Table 2). It was also significantly higher than that
in the comparison communities (Table 2). The greater overall
incidence rate for Preston was reflected in significantly higher
incidence rates for family physician and specialist visits than
in the province as a whole, as well as significantly higher in-
cident rates for family physician visits than in the comparison
communities. The incidence rate for hospital admissions in
Preston did not differ from those for the province or the com-
parison communities.

Diabetes
The results for diabetes (Table 2) were similar to those for
circulatory disease. The overall incidence rate for diabetes
was significantly higher in Preston than in the province as a
whole (rate ratio 1.43) and in the comparison communities
(Table 2). The incidence rates for family physician and spe-
cialist visits were also significantly higher than those for the
province and the comparison communities (Table 2). The in-
cidence rate for specialist visits in Preston was almost double
that for the province as a whole.

Psychiatric disorders
The overall incidence rate for psychiatric disorders was sig-
nificantly higher in Preston than in the province (rate ratio
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Table 2: Incidence rate ratios for circulatory disease, diabetes mellitus and psychiatric disorders for people of African descent 
living in Preston, Nova Scotia, and for 7 comparison communities elsewhere in Nova Scotia, relative to the provincial population 
as a whole 

Community; incidence rate ratio (95% confidence interval) 

Indicator of care Preston Comparison communities 

Circulatory disease     

Overall diagnosis 1.19 (1.08–1.29) 1.00 (0.97–1.01) 

Family physician visits 1.21 (1.11–1.33) 0.99 (0.96–1.01) 

Specialist visits  1.23 (1.06–1.40) 1.05 (1.00–1.08) 

Hospital admissions 0.92 (0.69–1.21) 1.08 (1.00–1.12) 

Diabetes mellitus     

Overall diagnosis 1.43 (1.21–1.64) 0.99 (0.93–1.01) 

Family physician visits 1.42 (1.22–1.63) 0.94 (0.88–0.96) 

Specialist visits  1.97 (1.59–2.34) 1.32 (1.22–1.37) 

Hospital admissions NR   1.16 (0.92–1.45) 

Psychiatric disorders     

Overall diagnosis 1.13 (1.06–1.20) 0.88 (0.86–0.89) 

Family physician visits 1.13 (1.06–1.20) 0.87 (0.84–0.87) 

Specialist visits  0.75 (0.62—0.89) 0.71 (0.66–0.74) 

Mental health service visits  0.56 (0.45–0.68) 0.81 (0.76–0.84) 

Hospital admissions NR    1.12 (0.98–1.18) 

Note: NR = not reported because of the small number of observations (< 30). 



1.13) and comparison communities (Table 2). This was re-
flected in a significantly higher incidence rate for family
physician visits in this community than in the province as a
whole or in the comparison communities (Table 2). The inci-
dence rate for specialist visits in Preston was lower than that
in the province as a whole, despite the significantly higher
overall incidence rate (Table 2).

In addition to data on specialist visits and admissions, we
had access to data on visits to the publicly provided mental
health system through the Mental Health Outpatient Informa-
tion System. The incidence rate for outpatient visits for men-
tal health services was more than 40% lower in Preston than
in the province as a whole and was also lower than in the
comparison communities (Table 2).

Interpretation

This study allowed us to investigate the health experience of
the African diaspora in North America through a comparison
of a predominantly African Nova Scotian community with
the white population in similar communities in the same
province. In addition, we compared these data for people with
access to universal health care (in Nova Scotia) with previ-
ously published data for people without such access (in the
United States). The incidence rates for all 3 disease groups in
Preston were 13%–43% higher than for Nova Scotia as a
whole, and the incidence rates were also higher than for the
comparison communities. These elevated incidence rates
were generally consistent with the higher prevalence rates for
hypertension, hyperglycemia and diabetes that have been
found in community surveys of African diaspora in the
United States2 and the United Kingdom3 and were reflected in
an increased risk of mortality from circulatory disease.3 Our
data also suggest that Preston residents received primary care
and specialist care for circulatory disease and diabetes at 
levels generally consistent with overall incidence, which sug-
gests that they had equitable access to these services. The
only exception was the rate of hospital admissions, which was
not commensurately elevated for circulatory disease.

In the case of mental health, the picture was more compli-
cated, and comparisons with other populations were difficult,
as we were unable to consider diagnostic subcategories such
as schizophrenia. In Britain, people of African-Caribbean des-
cent are 3 to 7 times more likely than the general population
to receive a diagnosis of schizophrenia and are more likely to
receive compulsory treatment,14,15 but they are under-
represented among patients attending family doctors for anxi-
ety or depression and among referrals for specialist psy-
chotherapy services.16 In Montréal, Quebec, African-Canadian
inpatients with psychosis are more likely than those of Euro-
pean descent to be referred by police or ambulance.17 For
African Nova Scotians, access to family doctors was consis-
tent with the higher overall incidence of psychiatric disorders.
However, specialist visits for mental health were lower than
those for the provincial population. In terms of outpatient
mental health care, visits were more than 40% lower than for
the province as a whole. We might have found the same for
the other diseases if data similar to that from the Mental

Health Outpatient Information System had been available.
This difference may mark inequity in service delivery, consis-
tent with work from Switzerland and elsewhere in Canada,
which has shown that other marginalized populations receive
fewer specialized consultations, despite universal health 
insurance.18,19 

Limitations
The overall rates reported here may be artificially high for
some of the conditions examined, such as diabetes, because
they were based on a single initial contact, regardless of
whether the diagnosis was confirmed by further history or in-
vestigation. In contrast, the case definition for diabetes used
by Health Canada and the Public Health Agency of Canada
requires 2 outpatient visits within 730 days.9 However, be-
cause the agency’s case definition for psychiatric disorder re-
quires only 1 claim,10 we used 1 claim for all 3 disease
groups, for consistency. In terms of potential bias, a wider
definition would tend to minimize differences between
African Nova Scotians and the general population.

Administrative data are subject to recording bias, espe-
cially for diagnoses. To minimize this source of bias, we em-
phasized broad disease groups. Furthermore, the databases we
used captured only the incidence of treated disease, not actual
rates in the community. Administrative data also lack indica-
tors of disease severity. Although we adjusted for age, sex,
educational level and socio-economic status through stan-
dardization or comparisons with similar communities, we did
not take into account other potential confounders, such as
marital status, alcohol consumption or tobacco use. However,
US data show no evidence that African-Americans have
higher rates of harmful alcohol or tobacco use than other pop-
ulation subgroups.20,21 

Ours was a population-level study, and the incidence rate
ratios presented here cannot be attributed to individuals in
Preston or the comparison communities. Only 86.1% of Pres-
ton residents are African Nova Scotians. However, given that
the comparison communities were matched for a range of so-
cio-economic factors as well as for distance to hospital, and
given the marked difference in the percentage of African
Nova Scotians between Preston and the comparison commu-
nities, African Nova Scotian status is a likely contributor to
the differences we have described. It is also unlikely that, af-
ter adjustment for age and sex, Preston residents who were
not African Nova Scotians were responsible for the greater
rates, given that they represented only 13.9% of the commu-
nity’s population. In addition, any such bias would lead to an
underestimation of the effect of African Nova Scotian status
on health experience. Furthermore, we calculated incidence
rate ratios relative to Nova Scotia’s entire population, not just
the population excluding African Nova Scotians, which
would also lessen any observed differences.

Finally, our findings may be confounded by the relative
isolation of the community of Preston and a possibly re-
stricted gene pool. However, as with many other African
Nova Scotian communities, Preston’s roots are largely based
on US refugees from the War of 1812. Genetically, therefore,
Preston residents do not represent a unique group. Similarly,
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although some genetic diseases are more common in isolated
populations, including some in Nova Scotia, these are almost
entirely simple monogenic disorders.22,23 By contrast, the
causes of chronic diseases, such as cardiovascular disease, di-
abetes and psychiatric disorders, are extremely complex, with
nongenetic risk factors appearing to be at least as, if not more,
important.24–26

Implications
These findings cannot be explained by recent immigration or
language, given the history of African Nova Scotians. Simi-
larly, they cannot be explained by socio-economic character-
istics or geographic distance to a hospital, given that we took
these factors into account in our analyses. As previously ob-
served, excessive alcohol and tobacco use are also unlikely as
explanations.20,21 US data have suggested that African-
Americans have greater exposure to environmental hazards,
reflecting their general socio-economic disadvantage.27 How-
ever, this is less likely as an explanation for our results, espe-
cially since there is no known source of environmental pollu-
tion in Preston.28 A higher disease prevalence than the
majority population could also be explained by differences in
access to primary prevention, as opposed to treatment, or dif-
ferences in response to medication.29–31

Genetic predisposition may play a role but is unlikely to be
the sole reason. Studies of West Africans sharing a common
genetic heritage with the African diaspora in the United States
and the Caribbean have shown low rates of obesity, non–type
1 diabetes mellitus and coronary artery disease.2,32–34 Further-
more, there is an east-to-west gradient of increasing preva-
lence of these disorders from West Africa through the
Caribbean to the United States, mirrored by a similar pattern
for risk factors such as urbanization or westernization; stress;
diet, including intake of energy, animal fat and salt; obesity;
physical inactivity; and hypertension.2,32–34 Psychosocial stress
may contribute through physiologic responses such as over-
secretion of cortisol leading to, for example, impairment of
feedback control and consequent heart disease.35 Further re-
search may help in determining whether a similar interaction
between genetic, biological, behavioural, psychosocial and
environmental factors applies to African Nova Scotians. 

In the case of mental health, discrimination is a factor in
determining access to care among African-Americans,36 and
further study might establish whether the same applies to
African Nova Scotians. Given the lower use of specialist
mental health services relative to what would be expected
from overall incidence, there may also be implications for the
availability, accessibility or acceptability of services for peo-
ple in this group. Alternatively, they may be obtaining psy-
chological support elsewhere. Qualitative studies could fur-
ther examine barriers to health service access for this
population. This research could also be extended to other con-
ditions such as cancer, using incidence data from the Nova
Scotia Cancer Registry.
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