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ABSTRACT

Introduction: Access to healthcare services is a chronic problem for rural communities throughout the world. The vast geography
of Canada has exacerbated the problem for many northern and remote communities that are hundreds of kilometers away from
healthcare centers. As a policy response to this problem, in 2006 the Northern Health Authority of the province of British
Columbia (BC) initiated ‘Connections’, a unique medical transportation service. This service has provided subsidized nonemergency transportation for residents in rural and remote northern communities to reach healthcare centers in neighboring cities.
The objectives of this study were to examine the reach of the Connections service in enhancing rural and northern BC
communities’ access to healthcare services, and to determine the factors that contribute to greater frequency of using this service.
Methods: The study focused on the demographic, socioeconomic, and health profiles of a random sample of 297 service users.
The information on the users’ profiles was obtained through a survey questionnaire that was administered by a combination of mail
correspondence, computer-assisted phone interviews, and en-route while using the service. Both descriptive and inferential
methods are used to analyze the data. The inferential method is the Tobit model for censored ordered dependent variable, which is
used to estimate the effects of users’ profiles in predicting the frequency of using the service.
Results: The descriptive findings of the study suggest that users are typically of older age (>80% aged at least 40 years, 48% at
least 60 years), and the majority are women (62%), have low socioeconomic status (61% had income <$30,000, 73% were
economically inactive) and self-reported poor health (<52% had poor or fair health, 76% had at least one health problem). Among
the various users’ attributes, older age, higher level of education, lower employment status, and greater number of health problems
were found to be statistically significant (p-values ranged from 0.000 to 0.019) predictors of greater frequency of using the service.
Conclusions: The results suggest that the service is being used mainly by those in need; that is, those of older age and poorer
health who are economically less advantaged. Such attributes disadvantage this group in terms of healthcare access without the
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availability of a service like Connections. As an innovative healthcare policy, the Connections service model may be useful in
other rural and remote jurisdictions.
Key words: access to healthcare, Canada, health status, medical transportation, northern British Columbia, rural and remote,
socioeconomic status.

Introduction

Airlines16. Flight requests are accepted from all ages, illness
groups, provinces and territories, but clients must

Those who live in rural and remote areas experience a
myriad of systemic barriers to accessing health care. These
include a limited healthcare supply, difficulty recruiting and
retaining healthcare professionals, and disparities in the
number and distribution of GPs and specialist doctors.
Expansive geography exacerbates these and other systemic
barriers1. Moreover, inclement weather and inadequate
infrastructure often make medical travel even more difficult
in rural and remote regions2-7 . The terrain of British
Columbia (BC) is especially challenging as it is largely
characterized by forested and mountainous topography,
making transportation between communities hazardous and
time-consuming, especially in winter8.
Limited availability and accessibility of transportation is a
well-known barrier to access health care in rural and remote
regions1,3,9-14. Yet non-emergency medical transportation
service programs are scarce. Such programs usually provide
transportation services for a specific clientele, such as those
who are elderly and physically disabled, and are designed to
operate within a single community or its immediate
periphery15.

Community Transportation Action Program (CTAP). The
CTAP is a provincially-funded initiative to stimulate greater
coordination of local transportation services, based on the
needs of elderly and disabled people17. This program is not
limited to transportation for medical reasons and covers
other general purpose transportation.
To fill the gaps in this area, the Northern Health Authority
(NHA) of BC established the ‘Connections’ service in the
spring of 2006. This is a low-cost, publicly subsidized nonemergency medical transportation service for northern BC
residents needing to visit a specialist or receive other
healthcare services not available in their home community.
Through a fleet of customized buses (equipped with
wheelchair lift and toilets), patients from 41 rural and
northern communities can travel all year to medical
appointments in northern BC, Vancouver, Kamloops, and
Grand Prairie (in the neighboring province of Alberta). Since
its commencement, the Northern Health (NH) Connections
users base has grown, and many have used the service
multiple times, accounting for over 25 000 bus rides by
August 200918.

A few medical transportation programs operate in Canada,
such as the Care Cruiser Program operated by the BC and
Yukon chapter of the international charitable organization
Shriners,

demonstrate financial need. Another example is the Ontario

providing

free

non-emergency

medical

transportation with a focus on helping physically challenged
and burned children. Also notable is Hope Air, a national
charity that helps Canadians finance airfare for medical
travel. Since 1986, Hope Air has helped pay for more than
58 000 flights with Air Canada, West Jet and Provincial

Compared with the other examples of medical transportation,
the NH Connections service is wider in geographic scope,
provides a greater frequency of availability, covers diverse
populations, and entails a higher subsidy, making it a unique
medical transportation program in Canada.
This article examines the demographic, socioeconomic, and
health profiles of the typical users of the Connections service
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to assess the reach of the program and determine the factors
that contribute to greater frequency of service use.

response rate from the en-route survey was expectedly much
higher (76%). In contrast, the combined rate for the mail-out
and phone interviews was 52%.

Methods

Method of analysis

Sample selection and data collection
Information on the demographic, socioeconomic and health
profiles of the clients using the NH Connections service was
obtained through a questionnaire administered to an initial
sample of 500 users (of a population of >2000 users) using
3 methods:
1.

Random en-route survey of users while traveling in
NH Connections vehicles to and from medical
appointments (n=150), via a simple draw of 2 (of 5)
short distance and 3 (of 8) long distance routes and

All data collected were pooled and linked to administrative
data available from the NH Connections users’ database,
which includes data on personal demographics, contact
numbers, postal addresses, and medical appointments. The
statistical software Eviews v 5.1 (http://www.eviews.com/)
was used to provide descriptive analysis of the data and
estimate a ‘censored ordered independent variable’
regression (Tobit) model that measured the contribution of
different determinants to the frequency of service use. The
users were asked about the number of times they had used
the service, which was top coded with 3 or more. Hence a
right-censored Tobit model was deemed appropriate19. The

inviting passengers to complete the questionnaire
voluntarily.

model considers a latent variable

2.

Mail-out survey administered to a randomly

observed responses
explanatory variables

3.

selected sample of past service users (n=350).
Computer assisted phone interviews of selected past
clients unwilling or unable to fill out the

that is behind the

and depends linearly on a vector of
:

[1]

questionnaire they received in the mail (n=63).
A

common

questionnaire

approved

by

the

Ethics

Committees of the University of Northern British Columbia
and Northern Health Authority was used in all 3 types of

where
are independent and identically distributed
random variables and
is a scale parameter. The observed
is determined from

using the rule:

survey. The questionnaire asked respondents about their
demographic, socioeconomic, and health status, and their
experience with the service using multiple-choice questions
with an open 'other' category. The questionnaire was piloted
with 30 clients before being applied to the entire sample.
To ensure the sample was representative of the communities,
sample weights were applied to different communities. Such
weights were calculated based on the relative shares of past
users from different communities in the NH Connections
database of all registered users. The number of cases suitable
for final analysis was 297. Therefore, the overall response

[2]
The vector of explanatory variables consists of users’
demographic (eg sex, age), socioeconomic (eg income,
education, employment status) and health (eg self-rated
health status, number of health problems) attributes. The
parameters
and
are estimated by the Maximum
Likelihood method.

rate for the entire survey was about 60%. However, the
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Results

In terms of employment status, less than half the users were
retired, 21% were unemployed and 3% were disabled. More

Sample descriptive results

than half of those who were economically active worked part

Demographic profile of the clients: Of the 295 respondents
who revealed their sex, the majority were female accounting for
62% of the respondents. As well, the majority of clients (over
78%) were at least 40 years old with a mean age of approximately
55 years. Such a high proportion of older clients is, to an extent, a
reflection of our ageing society; however, it is more likely to be
due to a greater prevalence of health problems among older
people (Table 1).
Data on the marital status of the users indicate that half of
the clients were married or living with a partner; the other
half were divorced, widowed and single (Table 1).
Of those who revealed their racial background (approximately
70%), approximately 18% were of Aboriginal (First Nations and
Metis) background. Although the proportion of Aboriginal clients
appears to be commensurate with the proportion of Aboriginal
people living in northern BC, an over-representation of such users
could be expected due to their greater burden of health problems
and inadequate economic means. One possible reason for this
lower than expected service usage among Aboriginal people is
that the service is not well known among the Aboriginal
population. Another is a lower response rate to mail-out and enroute surveys by Aboriginal users, because the number of
Aboriginal users in the sub-sample of phone interviewees was
almost double their proportion of the entire sample.
Socioeconomic profile of the users: The socioeconomic
profile of users was captured by three indicators: education,
employment and income status. The educational level of the
majority of clients (approximately 63%) was high school or
less (Table 2). Among those with more education, only 17%
had graduated from a college or university. Such data are
consistent with the nature of the economies and limited
opportunities for more educated people in rural and northern
areas.

time. Such data strongly indicate that the vast majority
(approximately 72%) of users were economically inactive
and, therefore, in greater need of the subsidized medical
transportation service.
To establish income status, users were placed into
7 household income categories, with the lowest income
category being $10,000 or less, and the highest $60,000 or
more. A number of users (n=47) did not indicate their
income category, but the income category of those who did
was distributed as is shown (Table 3).
A significant proportion (61%) of the users who revealed
their income had household incomes of less than $30,000 per
year (Table 3). More than two-thirds of the users had
incomes of less than $40,000. Unexpectedly, approximately
11% of users had incomes of $60,000 or more. While users
in the latter category may have had a non-economic reason
for using the service, most users were in the very low to
moderate income categories, which is consistent with the
employment status of the users.
Health profile of users: To assess use of the Connections
service by communities most in need, data were collected on
service users’ self-assessed health profile, including health
conditions and the variety and frequency of health problems
for which the users were seeking treatment. Users rated their
health as poor, fair, good, and excellent (Fig1). Over half of
the users (52%) rated their health as either poor or fair; of
those with better health, 40% rated their health as good; only
7% assessed their health as excellent, indicating that the
majority of clients were not in good health.
In terms of health problems reported by users (Fig2), the
majority (76%) reported at least one health problem,
including those who rated their health as good or excellent;
and over half (55%) had at least 2 health problems,
indicating that those using the service are not generally in
good health.
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Table 1: Age and marital profiles of users
Age
category
(years)
0–20
20–40
40–60
60–80
80–100
NS
Total

Sex
n (%)
Female
18 (9.8)
18 (9.8)
62 (33.7)
75 (40.8)
6 (3.2)
5 (2.7)
184 (100)

Male
6 (5.3)
13 (11.5)
31 (27.4)
54 (47.8)
4 (3.5)
5 (4.4)
113 (100)

Marital status

Total
n (%)

Married
Living with partner
Divorced
Widowed
Single
NS
Total

131 (44)
18 (6)
28 (9.5)
40 (13.5)
55 (18.5)
25 (8.5)
297

NS, Not specified.

Table 2: Educational and employment profiles of users
Educational level
No education
<High school
Some high school
High school graduate
Some college or university
College or university graduate
NS
Total

%
0.3
12.4
23.9
26.3
18.2
17.2
1.7
100

Employment status
Retired
Unemployed
Disabled
Part-time employed
Full-time employed
Student
NS
Total

%
47.1
21.2
3
11.1
13.5
1.7
2.4
100

NS, Not specified.

Table 3: Income profile of users
Income category
$0 - 9,999
$10,000 - 19,999
$20,000 - 29,999
$30,000 - 39,999
$40,000 - 49,999
$50,000 - 59,999
≥$60,000
Total

n (%)
31 (12.4)
69 (27.6)
53 (21.2)
39 (15.6)
15 (6)
16 (6.4)
27 (10.8)
250 (100)

Users’ reported health problems and their prevalence are
shown (Table 4). It is notable that approximately half the

Medical reasons for travel: Users indicated a wide range
of medical reasons for their travel. Such reasons have been

clients with health problems suffer from joint problems,

broadly classified as: (i) seeing a doctor for examination;

which would make driving difficult, hence their use of the
Connections service. The prevalence of various health

(ii) non-surgical treatments; (iii) surgical procedures; and
(iv) post-treatment follow up (Table 5).

problems among users presumably reflects the absence of or
inadequate appropriate healthcare services in their local
communities.
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Figure 1: Self-assessed health profile of the users.

Figure 2: Distribution of self-reported health problems.

Table 4: Prevalent health problems of users
Health problem
Joint problem
High blood pressure
Digestive problem
Breathing problem
Cancer
Diabetes

Prevalence†
(%)
48.4
32
24
20
19.1
18.7

†Some users reported more than one health
problem.
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Table 5: Medical reasons for travelling
Reason
Seeing a doctor for examination
Non-surgical treatment
Surgical procedures
Post-treatment follow up
Other†
NS

%¶
43.8
28.6
17.8
14.8
8.1
3

NS, Not specified.
†Includes diagnostic imaging, laboratory tests and
medical consultation; ¶multiple reasons reported by
some users.

Consistent with frequency of service use, most clients

Based on the 5% level of significance, the explanatory

presumably used the service for the first time to receive a

variables sex, income, retired, disabled, student, part-time

medical examination. Non-surgical treatment, surgical
procedures and post-treatment follow up were reported more

employed (among the demographic and socioeconomic
attributes) and self-rated health were not statistically

often by clients who had used service before.

significant. This may be, in part, due to correlations among

Estimation results

the variables. Moreover, two attributes (disabled and
student) applied to a very small fraction of the users in the
sample. Therefore, a more restricted specification of the

The descriptive results provide a good sense of typical
service users’ attributes. Some of theses attributes are most

model by dropping the statistically insignificant variables
from the model was estimated. The Likelihood Ratio Test on

likely correlated. As a result, simple descriptive associations

the joint significance of the insignificant variables was 2.92

may not be conclusive. To determine the contribution of
users’ attributes to the frequency of service use (the

with a p-value of 0.82, meaning that such variables can be
dropped safely from the model without affecting its overall

dependent

attributes

fit. The Tobit model assumes a normal distribution for the

simultaneously, a Tobit model was initially estimated for a
larger set of explanatory variables or attributes (Table 6).

errors. However, assuming a logistic distribution for the
errors produced similar results. The estimation results for the

variable)

considering

most

restricted version of the model are reported (Table 7).
The set of explanatory variables includes sex (a binary
variable), age (measured in years), education (measured as

Age, education, unemployment, part-time employment and

an ordered categorical variable with 1=lowest level of

the number of health problems were statistically significant

education and 6=highest), income (also measured as an
ordered categorical variable with lowest income category=1

predictors or contributors to frequency of service use
(Table 7). The marginal contribution of age compared with

and highest=7), 5 dummy variables for the employment

other predictors was very small, however. An extra year of

status of users (retired, disabled, student, unemployed, and
part-time employed) with the full-time employed users taken

education increased the frequency of use by 22.5%.
Whereas, being unemployed or partly employed (compared

as the reference category, and the 2 health status variables

with being fully employed) increased the frequency of

self-rated health (an ordered categorical variable with poor
health=1; excellent health=4) and the number of health

service use by 42% and 57%, respectively. Likewise, an
extra health problem increased the frequency of use by

problems (from 1 to 6) (Table 6).

13.5%. It must be noted, however, that unlike in the ordinary
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regressions, the interpretation of the coefficients as measures
of the marginal effects of independent variables on the mean

economically inactive. Moreover, the vast majority of users
reported annual incomes of less than $30,000 with a greater

value of the dependent variable was not straightforward.

majority reporting less than $40,000, which adds to the

Here, changes in the independent variables (users attributes)
not only affected the mean value of the censored dependent

evidence that typical service users are socio-economically in
need. Regarding medical need, the results for self-reported

variable (frequency of service use), but also its probability.

health and health problems (few users in good health and the

The marginal effects can be decomposed into portions
related to the change in the mean value of frequency of use

majority suffering from at least one chronic health problem)
indicate that those in medical need are typical service users.

and those related to the change in the probability of using the

Therefore, the Connections service has reached deserving

20

service . Such decomposition was not critical because the
question of whether the respondents used the service at all is

users and enhanced their access to medical care.

irrelevant.

The estimation results focus on the restricted model
(Table 7), and show age, education, unemployment, parttime employment, and the number of health problems to be

Discussion
The results are based on a relatively low sample response
rate of approximately 60%, and this may have been due to
mailed surveys not reaching intended recipients due to
misreporting or change of address. However, what is critical
is whether this rate reflects any systematic underrepresentation of certain groups with divergent traits from
those captured in the sample. Aside from the concern about
potential under-representation of Aboriginal users already
discussed, it does not appear that the sample was
systematically biased.
The descriptive sample results indicate the typical users of
the Connections service. In terms of their demographic
background, the majority are females of older age. This is
not surprising given the higher prevalence of health
problems among women in general, and those of older age in
particular. Approximately half of the users were divorced,
widowed, or single and need to rely on others for traveling
purposes, unlike couples. A sizable portion of the users were
Aboriginal but this was lower than expected, indicating
Aboriginals may have been underrepresented in the sample.
In terms of socioeconomic background, a significant
majority of users had formal education up to high school
level, approximately half were retired, and over one-fifth

statistically significant (p-values ranging from 0.000 to
0.019) contributors to the frequency of service use. As such,
older age, higher education level, being unemployed or
partly employed, and more health problems are associated
with more frequent use of the service by users. While age
and the number of health problems capture the medical need
of the users for the service, unemployment and part-time
employment may indicate the economic need for using the
service. It could also be argued that those unemployed and
partly employed have more time or lower opportunity cost of
time that would lead to more frequent use of the service.
Regarding the effect of education, if education is an indicator
of social status, the results show that users of higher social
status are using the service more frequently. This
interpretation is not plausible for at least two reasons. First,
the income variable, which is often highly correlated with
social status, did not affect the frequency of service use
(Table 6). Second, the educational level of a significant
majority of users was at or lower that high school education,
hardly a measure of social status. A more convincing
interpretation of the effect of education on frequency of
service use is that users with higher levels of education are
more informed citizens who are more likely to use the
services or opportunities available in their communities.

were unemployed, amounting to nearly three-quarters being
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Table 6: Estimation results for the frequency of service use - the unrestricted model (estimated using 236 observations, 66
of which were right censored)
Independent variable
Sex
Age
Education
Income
Retired
Unemployed
Partly employed
Disabled
Student
Self-rated health
No. health problems

β
0.1136
0.0096
0.1528
0.0003
0.0491
0.3389
0.5030
0.3079
0.2014
0.1062
0.1448

Standard
error
0.1657
0.0048
0.0611
0.0470
0.2616
0.2486
0.3158
0.4584
0.7194
0.1009
0.0628

P-value
0.4931
0.0480*
0.0124*
0.9940
0.8512
0.1727
0.1112
0.5018
0.7796
0.2925
0.0212*

*Significant at 5%.

Table 7: Estimation results for the frequency of service use - the restricted model (estimated using 278 observations, 79 of
which were right censored)
Independent variable
Age
Education
Unemployed
Partly employed
No. health problems

β
0.0111
0.2253
0.4220
0.5721
0.1350

Standard
error
0.0033
0.0435
0.1794
0.2318
0.0561

P-value
0.0008**
0.0000**
0.0187*
0.0136*
0.0162*

*Significant at 5%; **significant at 1%.

By construction, the individuals in our sample were all
service users, which has limited the analysis and its

appears to have reached to people with medical need and
those of lower economic status in terms of employment, who

implications. Data on those who were aware of the service

may otherwise have found it difficult to access healthcare

but did not use it would have provided a better understanding
of usage factors. Also, as a relatively new service, repeated

services outside their communities. Therefore, as an
innovative healthcare policy, the Connections service model

use by individual users is likely to increase over time, which

may be useful in other rural and remote jurisdictions.

may yield greater observed variation in frequency of use to
assist discrimination among significant predictors.

Ultimately, however, enhanced access to needed health care
should result in improved health. Therefore, a follow-up

Conclusion
This study examined the success of the NH Connections
service in enhancing rural and northern communities’ access
to healthcare services, in particular among those with limited

study on actual health improvement among the Connections
service clients would be valuable. An equally important
analysis yet to be undertaken is a cost-effectiveness
assessment of this service compared with available
alternatives.

means and resources. Overall, the Connections service
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