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Abstract

Background: Access to primary healthcare is an important social determinant of health and having a regular
general practitioner (GP) has been shown to improve access. In Canada, socio-economically disadvantaged
patients are more likely to be unattached (i.e. not have a regular GP). In the province of Quebec, where over
30% of the population is unattached, centralized waiting lists were implemented to help patients find a GP.
Our objectives were to examine the association between social and material deprivation and 1) likelihood of
attachment, and 2) wait time for attachment to a GP through centralized waiting lists.

Methods: A cross-sectional study was conducted in five local health networks in Quebec, Canada, using clinical
administrative data of patients attached to a GP between June 2013 and May 2015 (n = 24, 958 patients) and patients
remaining on the waiting list as of May 2015 (n = 49, 901), using clinical administrative data. Social and material area
deprivation indexes were used as proxies for patients’ socio-economic status. Multiple regressions were carried out to
assess the association between deprivation indexes and 1) likelihood of attachment to a GP and 2) wait time for
attachment. Analyses controlled for sex, age, local health network and variables related to health needs.

Results: Patients from materially medium, disadvantaged and very disadvantaged areas were underrepresented on
the centralized waiting lists, while patients from socially disadvantaged and very disadvantaged areas were
overrepresented. Patients from very materially advantaged and advantaged areas were less likely to be attached to
a GP than patients from very disadvantaged areas. With the exception of patients from socially disadvantaged areas, all
other categories of social deprivation were more likely to be attached to a GP compared to patients from very
disadvantaged areas. We found a pro-rich gradient in wait time for attachment to a GP, with patients from
more materially advantaged areas waiting less than those from disadvantaged areas.

Conclusion: Our findings suggest that there are socio-economic inequities in attachment to a GP through
centralized waiting lists. Policy makers should take these findings into consideration to adjust centralized waiting list
processes to avoid further exacerbation of health inequities.
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Background
Access to primary healthcare (PHC) is an important so-
cial determinant of health and improving access to PHC
is considered to be a key strategy to reducing health in-
equities [1]. Although improving equity has been a cen-
tral aim of health reforms in many OECD countries,
inequities in access to PHC persist [2, 3]. Even in coun-
tries with universal healthcare systems, like Canada, ac-
cess has been found to vary, not only according to
patients’ medical need, but also according to factors
such as income, education, social support and region of
residence [2, 4, 5]. Having a regular general practitioner
(GP) has been shown to improve access to PHC [6, 7].
However, many studies have found inequities in having

a regular GP [6, 8–11] and in the likelihood of having
visited a GP [2, 5, 12], with patients with lower levels of
income, education and social support having poorer ac-
cess to a GP. Although in Canada GPs are key to acces-
sing PHC as they are often the first point of contact to
the healthcare system [13, 14], 15% of the population
does not have a regular GP [14] - a large proportion
compared to seven other OECD countries [15]. Quebec
is the Canadian province with the highest proportion of
patients reporting they do not have a regular GP [16],
despite having a GP to population ratio higher than the
Canadian average (116 vs. 111 GPs per 100,000 popula-
tion) [17]. In Quebec, patients are formally attached to a
GP, meaning that patients are officially registered on
GPs’ patient panels through an agreement signed on a
voluntary basis during the first visit [17]. Formal attach-
ment is strongly encouraged by the Ministry of Health
and Social Services and is intended to increase GPs’ ac-
countability to their patients and to foster a continuous
physician-patient relationship [18]. As of 2015, only
67.8% of the population was formally attached to a GP
[19]. Over 65% of unattached patients report not being
able to find a GP as the main reason they are unattached
[10]. One of the main explanations for this large propor-
tion of unattached patients is that GPs are required to
dedicate a part of their time to regionally determined
particular medical activities (activités médicales particu-
lières) such as practicing in the emergency department
or in long-term care facilities [17]. Consequently, GPs in
Quebec have fewer hours available to care for attached
patients [17].
In order to improve access to PHC, seven Canadian

provinces (Ontario, Quebec, Manitoba, Nova Scotia,
Prince-Edward-Island, British Columbia and New Brunswick)
have implemented centralized waiting lists (CWLs) to help
patients find a GP [20]. CWLs have a single intake point for
patients’ demand for a given service, may prioritize patients
based on certain criteria, and help link patients to a provider
from within a pool of providers. CWLs have been imple-
mented in many fields of healthcare, namely for elective

surgeries, transplants, occupational therapy, mental health
services and referrals to specialists [21–25]. CWLs, with clear
and respected guidelines for managing patient and provider
lists, have been suggested as way to equalize wait times for
patients with similar medical needs and to increase fairness
in access to health services [26–28]. In other words, because
CWLs standardize processes to access a given service, they
could have the potential to reduce socio-economic inequities
in attachment to GPs.
However, to our knowledge, there have been no stud-

ies on socio-economic inequities of CWLs for attach-
ment to a GP. Yet, this information is essential to
understand whether these CWLs are improving equity
in access to a GP. In this paper, we aimed to fill this gap
by analyzing the association between socio-economic
factors and patient attachment to a GP through CWLs
in Quebec. More specifically, the objectives were to
examine the association between social and material
deprivation and 1) likelihood of attachment, and 2) wait
time for attachment to a GP through CWLs. First, we
provide information on Quebec’s CWLs and how they
work; followed by contextual information on Quebec’s
healthcare system and a description of our methods;
subsequently, we present descriptive statistics and find-
ings for both objectives in the results section; we then
discuss the main findings of our study with regards to
inequities in registration on CWLs and attachment to a
GP, the main implications for policy and the limitation
of the study. This paper is part of a larger study evaluat-
ing the implementation and effects of CWLs for un-
attached patients in Quebec [29].

Centralized waiting lists for attachment to a GP
In Quebec, CWLs, the guichets d’accès pour la clientèle
orpheline, were implemented in 2008 to increase the
number of patients formally attached to GPs and
prioritize attachment for patients with urgent health
needs [30]. Over a million patients having been attached
to a GP through these CWLs across the province [31].
Each CWL is staffed by a nurse, a clerk and a medical
coordinator, a local GP, who manage the CWL for the
local health network, according to general provincial
guidelines.
CWLs are intended to help patients find a GP, as op-

posed to patients having to contact each clinic to see if a
GP is available to attach them, but are not mandatory
for GPs or patients. Unattached patients are not auto-
matically registered on the CWLs. Those want to regis-
ter on the CWLs can fill out an online or paper form or
contact the CWL by phone. Health providers (e.g. phys-
ician at walk-in clinic or emergency department, social
worker) may also fill out a CWL registration form on be-
half of an unattached patient. Approximately 423,000
patients were waiting for attachment to a GP on a CWL
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in the province in 2015, which represent about 17% of
all unattached patients in Quebec. Other patients may
not know about CWLs, may have chosen not to register
on CWLs because they are looking for a GP on their
own or because they are not looking for a GP. A patient
may be formally attached to a GP through the CWLs or
upon finding a GP that is willing to attach them through
other channels such as at a walk-in clinic or through rel-
atives or friends who ask their GP on the patient’s be-
half. GPs who are available to attach new patients may
use the CWLs to find new patients or may choose to at-
tach patients outside the CWLs (e.g. patients they meet
at walk-in clinics or relatives of their current patients).
Upon registration, patients’ contact, demographic and

medical information is collected. Patients are asked to
self-report medical conditions on the registration form
(may also be filled out by a provider or over the phone
as aforementioned). The CWL nurse uses this informa-
tion, and may contact the patient by phone to obtain
additional information, to assign patients one of five
clinical priority levels, from priority 1 (most urgent) to 5
(least urgent), according to the guidelines in the provin-
cial reference framework and clinical judgment. The
clinical priority levels, based on patients’ medical needs,
were implemented to help prioritize attachment of pa-
tients with the most urgent needs and are linked to rec-
ommended wait times [30]. The wait times for each
priority level are simply recommendations to help guide
prioritization and are not enforced. Patient information
is updated in the CWL database only if the patient con-
tacts the CWL staff to notify the staff of any changes.
CWL patients are generally attached to a GP based on

the availability of GPs in the area, clinical priority level,
registration date and GPs’ preferences and scope of prac-
tice. GPs’ attachment of new patients through the CWLs
is voluntary: GPs can contact the CWL intermittently to
request the desired number of new patients and may
specify their preferences for certain types of patients.
The CWL nurses are responsible for selecting patients
from the CWL for GPs who are willing to attach new
patients and have some discretionary power in selecting
patients for attachment, for instance to respect a GP’s
scope of practice or preference of certain types of pa-
tients. GPs may return patients they have not been able
to reach, who have missed their first appointment or
who do not fit their scope of practice to the CWL. A
recent report in Quebec found that in about 35% of
cases where patients were sent back to the CWL
without attachment to a GP it was because the GP
felt they were medically or personally incompatible
with the patient [32].
GPs receive a one-time financial incentive to attach

patients from the CWL, with a larger incentive for pa-
tients with a least one of 19 medical vulnerability codes

(e.g. cancer, mental health problems, intellectual disabil-
ity) as defined by Quebec’s Health Insurance Board, the
Régie de l’Assurance Maladie du Québec (RAMQ), or be-
ing 70 years old or older [33]. Between 2013 and 2015,
financial incentives for GPs for attaching patients from
CWLs were: 100$CAD for patients without a medical
vulnerability code, 208$CAD for patients with at least
one medical vulnerability code or 250$CAD for patients
with a mental health or addiction problem [34]. GPs
could receive financial incentives for attaching up to 150
new patients per year, with the exception of newly prac-
ticing GPs (4 years or less) who were not limited [34].
While CWLs for attachment to a GP have been imple-

mented in most Canadian provinces, we have not found
evidence of this type of CWL outside the Canadian con-
text [20, 35]. Within Canada, a recent study comparing
the design of CWLs for attachment to a GP across seven
provinces found that they had similar registration pro-
cesses, but varied in how patients were prioritized for
attachment and in financial incentives for GPs [20]. The
study also reported that CWLs across Canada faced
similar challenges in attaching vulnerable and complex
patients and in the limited capacity to meet the demand
for attachment [20]. Previous studies on Quebec’s
CWLs, using aggregated data have found that, despite
larger financial incentives for attaching patients with
health conditions, GPs showed a preference for attaching
healthy patients [35] and that there are large variations
in how CWLs perform across the province [30].
Moreover, although no research on CWL patients’
socio-economic characteristics has been done to date,
the equity of attachment to a GP through these
CWLs has been called into question by the Auditor
General in Quebec [36].

Methods
Study setting
Context: Healthcare system in Quebec
In Canada, each province and territory is responsible for
organizing the delivery of most healthcare services [37].
Quebec, the second most populous Canadian province
(population: 8.3 million) [38], provides publically funded
universal health insurance for medical services. The
Quebec Ministry of Health and Social Services deter-
mines the provincial healthcare system’s priorities. The
majority of GPs are paid on a fee-for-service basis. The
large majority of primary care practices are managed by
GPs who are self-employed, but paid by the government.
Medical services provided by GPs are paid by the public
provincial health directly. Approximately 20% of GPs are
salaried and work in local community services centers
which are managed by the government [35]. During the
period under study, the province was divided into 94
geographically delimited local health networks which
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were created to address the different needs of the popu-
lation in each area and implement a “population-based
responsibility” in healthcare planning and delivery [39].

Study design
We conducted a cross-sectional study of CWLs for
attachment of patients to a GP using clinical administra-
tive data from Quebec, Canada.

Data source
We used administrative data from Quebec’s information
system for CWLs for unattached patients: the système
d’information des guichets d’accès pour la clientele orphe-
line (SIGACO) database. This database compiles infor-
mation for every patient requesting a GP through the
CWLs. The data available in the SIGACO database is
limited to attachment to GPs through CWLs and does
not contain information on attachment outside CWLs.
Data is entered manually in the SIGACO system by

the CWL’s secretary or nurse in each local health net-
work. We extracted individual patient data from five
CWLs, which were selected to compare and contrast the
implementation and performance of CWLs with varying
results for indicators such as number of patients at-
tached to a GP, number of patients on the waiting list
and proportion of medically vulnerable patients attached
to a GP [30], as part of the larger study on CWLs [29].
Four of the five CWLs were located in urban local health
networks (A, B, C and E) and one in a semi-urban (D)
local health network. In total, these local health net-
works represent about 12% of Quebec’s population.
Data was extracted for two groups of patients: those

attached to a GP through one of the five CWLs between
June 1st, 2013 and May 31st, 2015 (n = 24, 958), and
those who remained on one of the five CWLs (i.e. still
waiting for attachment) as of May 31st, 2015 (n = 49,
901). This period was selected because it represented the
most recent data available at the time of the study and
because changes in financial incentives and CWL guide-
lines had major impact on pre-2013 attachment [35].

Variables
Dependent variables
Our first dependent variable was likelihood of attach-
ment to a GP through CWLs versus remaining on the
waiting list, categorized as follows: 1) attached to a GP
(n = 24, 958) and 2) waiting for attachment (n = 49, 901).
Our second dependent variable was wait time for attach-
ment to a GP through CWLs. Only patients attached to
a GP during the period under study (June 2013 to May
2015) were included in this analysis (n = 24, 958), be-
cause their total wait time could be calculated, whereas
total wait time for attachment for patients remaining on
the waiting list was unknown. Wait time was defined as

the number of days between the date of registration on
the CWL, which could precede the study period, and
date of attachment to a GP.

Main independent variables: Social and material deprivation
Our two main independent variables are social and ma-
terial deprivation. Health services administrative data-
bases created by provincial authorities generally do not
contain socio-economic data on individual patients. To
make up for this shortcoming, geographic proxies,
socio-economic data from a census or large health sur-
vey linked to small geographic areas, are commonly used
to study inequities [11, 40–49]. In Quebec, a social and
material deprivation index was developed in the late
1990s by Pampalon and collaborators to overcome the
absence of socio-economic information in administrative
databases and was intended for use in research and
health planning [11, 41, 49, 50]. Deprivation is conceptu-
alized as “a state of observable and demonstrable disad-
vantage relative to local community or the wider society
or nation to which the individual, family or group be-
longs” [49, 51]. The deprivation index is based on data
from the Canadian census and relates to dissemination
areas with populations of 400 to 700 individuals [49]. It
includes socio-economic indicators grouped along two
dimensions – material and social. Material deprivation is
based on average personal income, proportion of per-
sons without a high school diploma and employment ra-
tio. Social deprivation is calculated using the proportion
of persons living alone, the proportion of individuals
who are divorced, widowed or separated and the propor-
tion of single-parent families. Although the area-based
deprivation index has been shown to underestimate
inequities when compared to individual-level data, it
produces statistically reliable estimates consistent with
individual indicators and detects sizeable inequities be-
tween groups [52]. This index has been widely used to
examine inequities in health and healthcare in Quebec
and other Canadian provinces [41, 53–57]. For our ana-
lyses, we used the 2006 version of the deprivation index
and linked it to patients’ postal codes in the SIGACO
database. While a 2011 version of the index exists, it was
calculated using the voluntary Canadian National
Household Survey that replaced the census in 2011 and
had a very high non-response rate which may have led
to non-response bias and inaccurate results [58].

Control variables
We included sex and age as demographic variables.
Based on previous work showing large variations in per-
formance of CWLs between local health networks and
no association between CWLs’ performance and propor-
tion of the population attached to a GP [30], we con-
trolled for local health network (A to E) but not for
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proportion of population attached to a GP per local
health network. To control for health needs, we in-
cluded: medical vulnerability (i.e. the presence or ab-
sence of at least one of 19 medical vulnerability codes or
being older of 70 year old); clinical priority level (Priority
1 – most urgent, to Priority 5 – least urgent); and the
total number of medical vulnerability codes as a proxy
for complexity. In addition, we included the presence/
absence of mental health problems (excluding major
depression), major depression, addiction, intellectual dis-
ability, diabetes, COPD and active cancer. These condi-
tions were identified as particularly important to control
for because of their influence on likelihood and wait
time for attachment in preliminary analyses and/or be-
cause they were identified as particularly influential in
interviews with key stakeholders (GPs, CWL staff, policy
makers) (unpublished results). For instance, stakeholders
said that patients with active cancer were generally very
rapidly attached, while patients with mental health or
addictions problems waited much longer or remained on
the waiting list because it was difficult to find GPs who
would attach them (unpublished results). For the likeli-
hood of attachment, we also controlled for wait time on
the CWL: the number of days between registration on
the CWL and May 31st, 2015 for patients who remained
on the CWL and the number of days between regis-
tration and attachment for patients who had been at-
tached to a GP. For the analysis on wait time for
attachment, we were able to identify GPs to whom
patients had been attached by their unique identifier
in the database (n = 469 physicians) and, therefore, to
account for their potential influence in the statistical
model (see below).

Analysis
We found less than 5% missing data and the listwise
deletion method was employed for incomplete re-
cords. Univariate analyses (percentages, means, and
standard errors) were used to describe the population
under study. In order to assess the association be-
tween each independent and dependent variables, bi-
variate analyses were conducted (chi-square, t-test).
To examine the association between social and mater-
ial deprivation and the likelihood of attachment to a
GP through CWLs, we used a multiple logistic regres-
sion, controlling for demographic, local health net-
work, medical need and wait time variables, using
forced entry, given that our selection of variables had
a strong theoretical reasoning based on previous work
(see Eq. 1). Odds ratios with 95% confidence intervals
were determined for all variables.
Equation 1 Multiple logistic regression of likelihood of

attachment to a GP through CWLs

Log ½ P
1−P

� ¼ β0 þ β1
�Xsocial deprivation þ β2

�Xmaterial deprivation þ β3
� Xsex þ β4

�Xage þ β5
�X local health network þ β6

�Xmedical vulnerability þ β7
�Xclinical priority þ β8

�Xnumber o f health conditions þ β9
�Xhealth conditions þ β10

�Xwait time þ ε

ð1Þ

P: Probability of being attached; βk: beta coefficient for
each variable; Xk: variables included in the logistic re-
gression model; ε: error.
For wait time for attachment to a GP through CWLs,

the intraclass correlation related to GPs to whom pa-
tients had been attached was of 18%, indicating that a
substantial proportion of variance in wait times was due
to the GP. Because the intraclass correlation was larger
than 5% [59], we used a multilevel model for examine
the association between deprivation and wait time for at-
tachment to a GP. We included GPs’ unique identifier at
the higher level of our model, but no other variables re-
lated to GPs were included. We used a generalized linear
mixed model, controlling for demographic, local health
network and medical need variables (see Eq. 2).
Equation 2 Multilevel linear regression of wait time for

attachment to a GP through CWLs

Y ¼ β00 þ β10
�Xsocial deprivation þ β20

�Xmaterial deprivation þ β30
� Xsex þ β40

�Xage

þβ50
�X local health network þ β60

�Xmedical vulnerability þ β70
�Xclinical priority

þβ80
�Xnumber o f health conditions þ β90

�Xhealth conditions þ μ0 j þ εi j

ð2Þ

Y: Wait time for attachment; βk: beta coefficient for
each variable; Xk: variables included in the linear mixed
model; ε: error.
For both analyses, we conducted sensitivity analysis

with interaction terms between social and material
deprivation, and between both deprivation indexes and
all the control variables. The interaction terms were
non-significant and had little influence of the estimates
in the statistical models and were, therefore, excluded
from the final analyses. All variance inflation factors
(VIF) were inferior to 5 suggesting that there was no is-
sues with multicollinearity in the logistic regression
model. We used SAS 9.3 for all statistical analyses.

Results
A total of 24, 958 patients were attached to 469 GPs be-
tween June 1st, 2013 and May 31st, 2015, while 49, 901
patients remained on the five CWLs as of May 31st,
2015. Average wait time (standard deviation-s.d.) for pa-
tients attached to a GP was 284 days (s.d. 350) and
458 days (s.d. 359) for patients waiting for attachment
(p < 0.0001).
Table 1 compares patient characteristics in the two

groups. Patients waiting for attachment differed signifi-
cantly from patients attached to a GP. With regards to
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material and social deprivation, per definition, each
deprivation quintile represents 20% of Quebec’s popula-
tion. Compared to the distribution of deprivation in-
dexes at the provincial level, we found that patients from
the most materially advantaged areas (richest) repre-
sented 30.6% of patients on the waiting lists while pa-
tients from the most materially disadvantaged areas
(poorest) represented a mere 11.65%, with a pro-rich
gradient in proportions of patients on the waiting lists.
This difference seems to be lessened among patients at-
tached to a GP (23.27% most advantaged vs. 18.88%
most disadvantaged). Conversely, we found that patients
from very socially advantaged areas were slightly under-
represented (18.82%) and patients from very socially dis-
advantaged areas were overrepresented on the waiting
list (29.49%) and with an even larger difference among
patients attached to a GP (12.13% very advantaged vs.
37.78% very disadvantaged).
A larger proportion of patients waiting for attachment

were female (54%). Patients waiting for attachment were
slightly older (1.27 years, p < 0.0001). The distribution of
the two groups across local health networks was also sig-
nificantly different. For instance, patients from LHN A
made up 23.03% of patients waiting for attachment and
only 8.23% of patients attached to a GP, while those
from LHN E represented 8.67% of patients waiting for
attachment and 32.42% of those attached to a GP. A
much larger proportion of patients attached to a GP
were medically vulnerable, had been identified as clin-
ical priority 1, 2 or 3 and had one or more health
conditions. The prevalence of mental health problems,
major depression, addiction, intellectual disability, ac-
tive cancer, diabetes and COPD was higher in patients
attached to a GP.
Table 2 shows the distribution of patients across ma-

terial and social deprivation quintiles, with regards to
the other variables under study. A larger proportion of
CWL patients from both materially and socially disad-
vantaged areas had been attached to a GP, compared to
more advantaged areas. We observed a small gradient in
mean age, with patients from socially and materially very
disadvantaged areas being slightly younger. Patients
from each deprivation quintile were unequally distrib-
uted across Local Health Networks, namely with Local
Health Network E accounting for a large proportion of
both socially and materially very disadvantaged patients.
A smaller proportion of very socially and materially dis-
advantaged patients were prioritized as least urgent. A
small gradient in the mean number of health conditions
was observed, with patients from socially and materially
disadvantaged areas having more health conditions. A
slightly larger proportion of patients from both socially
and materially very disadvantaged areas had mental
health and addiction problems. In addition, a larger

proportion of patients from materially very disadvan-
taged areas had an intellectual disability, diabetes and
COPD.

Likelihood of attachment to a GP
Results of the analysis for our first objective (i.e. to
examine the association between deprivation and the
likelihood of attachment to a GP) are presented in
Table 3. Likelihood of attachment to a GP was signifi-
cantly lower for materially very advantaged (OR 0.75, CI
0.70–0.81) and advantaged patients (OR 0.88, CI 0.82–
0.95) compared to very disadvantaged patients. In con-
trast, for social deprivation, likelihood of attachment was
higher for very advantaged (OR 1.23, CI 1.15–1.32),
advantaged (OR 1.21, CI 1.13–1.30) and medium (OR
1.19, CI 1.11–1.27) compared to very disadvantaged.
While our focus is on material and social deprivation,

several results relating to our control variables are of
interest. Males were slightly more likely to be attached
and increase in age slightly decreased likelihood of at-
tachment. Moreover, likelihood of attachment to a GP
varied between local health networks.
Medically vulnerable patients were 2.56 times more

likely to be attached to a GP (OR 2.56, CI 2.26–2.84).
Likelihood of attachment increased with urgency of clin-
ical priority, with Priority 1 (most urgent) patients being
nearly 86 times more likely to be attached to a GP than
Priority 5 patients. Patients with active cancer (OR 1.54,
CI 1.36–1.74) and with diabetes (OR 1.46, CI 1.32–1.62)
were more likely to be attached to a GP, while patients
with mental health problems (OR 0.42, CI 0.38–0.46),
major depression (OR 0.85, CI 0.73–0.98), addiction
(OR 0.39, CI 0.31–0.49) or intellectual disability (OR
0.72, CI 0.54–0.96) were more likely to remain on the
waiting list.

Wait time for attachment to a GP
Table 4 presents the results for our second objective of
assessing the association between deprivation and wait
time for attachment to a GP. The multilevel linear re-
gression model included fixed patients level variables
(level-1). While no GP level variables (level 2) were in-
cluded in the model, the intra-class correlation suggests
that 18% of the variance in wait times is explained by
the GP to whom patients were attached. With regards to
material deprivation, we observed a gradient in coeffi-
cients. For example, patients from very advantaged areas
waiting 34 days less than patients from very disadvan-
taged areas (p < 0.001). Wait times for patients from
medium socially disadvantaged areas waited about
15 days less than those for very socially disadvantaged
areas (p = 0.0061). Wait times were not significantly dif-
ferent between patients from very socially disadvantaged
areas and patients from other quintiles of deprivation.
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Table 1 Descriptive statistics for population under study (patients attached to a GP through centralized waiting list (n = 24, 958);
patients waiting on centralized waiting lists (n = 49, 901), June 2013 to May 2015)

Descriptive statistics All CWL patients (waiting for
attachment & attached) (%)

Patients waiting for
attachment (%)

Patients attached
to a GP (%)

P (Chi-2 or t-test)

Material deprivationa Very advantaged 28.16 30.60 23.27 < 0.0001

Advantaged 21.96 23.16 19.56

Medium 17.37 17.05 18.01

Disadvantaged 18.46 17.55 20.28

Very disadvantaged 14.06 11.65 18.88

Social deprivationb Very advantaged 16.59 18.82 12.13 < 0.0001

Advantaged 13.12 14.03 11.30

Medium 15.28 16.08 13.67

Disadvantaged 22.76 21.57 25.12

Very disadvantaged 32.25 29.49 37.78

Sex (%) Female 53.58 54.07 52.60 0.0001

Mean age (s.d.)c 42.13 (22.11) 42.56 (19.03) 41.29 (27.24) < 0.0001

Local health network (%) A 18.01 23.03 8.23 < 0.0001

B 12.37 10.58 15.95

C 24.30 31.16 10.59

D 28.64 26.56 32.80

E 16.59 8.67 32.42

Medical vulnerability (%)d Vulnerable 31.38 23.95 46.23 < 0.0001

Non-vulnerable 68.62 76.05 53.77

Clinical priority (%)e 1 (most urgent) 1.95 0.37 4.62 < 0.0001

2 15.86 6.33 31.90

3 12.57 8.63 19.22

4 25.54 27.06 22.98

5 (least urgent) 44.08 57.61 21.29

Number of health conditions (%)f None 72.48 79.20 59.04 < 0.0001

1 condition 18.28 13.56 27.71

≥2 conditions 9.24 7.24 13.25

Health conditions (%) Mental healthg 6.23 5.39 7.89 < 0.0001

Major depression 1.91 1.47 2.80 < 0.0001

Addiction 0.81 0.75 0.91 0.02

Active cancer 3.90 2.29 7.11 < 0.0001

Intellectual disability 0.48 0.40 0.62 < 0.0001

Diabetes 5.35 3.52 9.02 < 0.0001

COPD 3.86 3.19 5.22 < 0.0001

Mean wait time (s.d.)c,h – 458 (359) 284 (350) < 0.0001
aArea-based material deprivation
bArea-based social deprivation
cs.d.: standard deviation
dMedical vulnerability is determined by the presence of at least one of 19 medical vulnerability codes, as pre-determined by the RAMQ, or being older of 70 year old
eClinical priority level as assigned by the CWLs’ nurses (ranging from Priority 1 – most urgent, to Priority 5 – least urgent)
fNumber of medical vulnerability codes present
gMental health problems excluding major depression
hMean wait time in days: For patients waiting for attachment – number of days between CWL registration and May 31st, 2015; For patients attached to a GP –
number of days between CWL registration and attachment. Not provided for all patients because measured differently for each group
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Table 3 Factors associated with likelihood of attachment to a GP through centralized waiting list among all subjects (n = 74, 859;
June 2013 to May 2015) (multiple logistic regression)

Variables in the model Attachment to a GP

Adjusted ORi 95% CI P-value

Material deprivationa Very advantaged 0.75 0.70; 0.81 <.0001

Advantaged 0.88 0.82; 0.95 0.0004

Medium 0.99 0.92; 1.06 0.77

Disadvantaged 0.99 0.91; 1.06 0.67

Very disadvantaged (ref.)b

Social deprivationc Very advantaged 1.23 1.15; 1.32 <.0001

Advantaged 1.21 1.13; 1.30 <.0001

Medium 1.19 1.11; 1.27 <.0001

Disadvantaged 1.04 0.99; 1.10 0.11

Very disadvantaged (ref.)b

Sex Male 1.07 1.02; 1.11 0.0019

Female (ref.)b

Age 0.99 0.98; 0.99 <.0001

Local health network A 0.12 0.11; 0.13 <.0001

B 0.42 0.39; 0.45 <.0001

C 0.04 0.04; 0.05 <.0001

D 0.43 0.41; 0.46 <.0001

E (ref.)b

Medical vulnerabilityd Vulnerable 2.56 2.26; 2.84 <.0001

Non-vulnerable (ref.)b

Clinical prioritye 1 (most urgent) 85.88 70.32; 104.89 <.0001

2 13.43 12.39; 14.56 <.0001

3 6.82 6.22; 7.48 <.0001

4 2.13 2.03; 2.25 <.0001

5 (least urgent) (ref.)b

Number of health conditionsf 0.95 0.91; 1.00 0.07

Health conditions Mental healthg 0.42 0.38; 0.46 <.0001

Major depression 0.85 0.73; 0.98 0.03

Addiction 0.39 0.31; 0.49 <.0001

Active cancer 1.54 1.36; 1.74 <.0001

Intellectual disability 0.72 0.54; 0.96 0.03

Diabetes 1.46 1.32; 1.62 <.0001

COPD 1.00 0.89; 1.12 0.98

Absence of condition (ref.)b

Wait time (days)h 1.00 0.99;1.00 0.54
aArea-based material deprivation
bRef.: reference category
cArea-based social deprivation
dMedical vulnerability is determined by the presence of at least one of 19 medical vulnerability codes, as pre-determined by the RAMQ, or being older of 70 year old
eClinical priority level as assigned by the CWLs’ nurses (ranging from Priority 1 – most urgent, to Priority 5 – least urgent)
fNumber of medical vulnerability codes present
gMental health problems excluding major depression
hWait time: For patients waiting for attachment – number of days between CWL registration and May31st, 2015; For patients attached to a GP – number of days
between CWL registration and attachment
iAdjusted OR: Odds ratio adjusted for all other variables presented in the table
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Table 4 Factors associated with the wait time (days) for attachment to a GP among subjects who have been attached to a GP
through centralized waiting list (n = 24, 958; June 2013 to May 2015) (Multilevel linear regression)

Variables in the model Wait time for attachment to a GP

Coefficient Betah 95% CI P-value

Material deprivationa Very advantaged −34.20 −45.82; − 22.59 <.0001

Advantaged −24.92 −36.74; −13.10 <.0001

Medium −19.10 −30.67; − 7.54 0.0012

Disadvantaged −13.59 −24.70; − 2.48 0.0166

Very disadvantaged (ref.)b

Social deprivationc Very advantaged −7.14 −19.98; 5.69 0.2750

Advantaged −7.75 −20.82; 5.33 0.2455

Medium −15.92 −27.29; −4.55 0.0061

Disadvantaged −5.14 −13.91; 3.63 0.2505

Very disadvantaged (ref.)b

Sex Female −4.34 −11.14; 2.45 0.2098

Male (ref.)b

Age 1.30 1.10; 1.50 <.0001

Local health network A 266.20 157.52; 374.89 0.0089

B 7.68 −85.38; 100.73 0.7566

C 182.57 88.95; 276.19 0.0139

D −41.65 − 121.13; 37.83 0.1528

E (ref.)b

Medical vulnerabilityd Vulnerable −73.72 − 59.46; − 87.99 <.0001

Non-vulnerable (ref.)b

Clinical prioritye 1 (most urgent) − 441.72 − 464.72; − 418.72 <.0001

2 −296.38 − 308.66; − 284.10 <.0001

3 − 246.75 −261.71; − 231.79 <.0001

4 − 107.92 −118.98; −96.85 <.0001

5 (least urgent) (ref.)b

Number of health conditionsf −12.3450 −19.77; − 4.92 0.0011

Health conditions Mental healthg 78.50 63.00; 94.01 <.0001

Major depression 21.01 −0.83; 42.84 0.06

Addiction 122.07 84.46; 159.69 <.0001

Active cancer 1.28 −14.79; 17.36 0.8754

Intellectual disability 70.85 26.88; 114.82 0.0019

Diabetes −5.47 −19.98; 9.05 0.4591

COPD 12.38 −4.94; 29.69 0.1604

Absence of condition (ref.)b

aArea-based material deprivation
bRef.: reference category
cArea-based social deprivation
dMedical vulnerability is determined by the presence of at least one of 19 medical vulnerability codes, as pre-determined by the RAMQ, or being older of
70 year old
eClinical priority level as assigned by the CWLs’ nurses (ranging from Priority 1 – most urgent, to Priority 5 – least urgent)
fNumber of medical vulnerability codes present
gMental health problems excluding major depression
hBeta adjusted for all other variables presented in the table and nested by GPs’ unique identifier
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Age was also associated with a significant increase in
wait time (β 1.30, CI 1.10–1.50). Wait time varied ac-
cording to local health network, for instance patients
from LHN A waited 266 days more than those from
LHN E (p = 0.0089). With regards to morbidity variables,
non-vulnerable patients (i.e. with no health conditions)
waited 74 more days than medically vulnerable patients
before being attached to a GP. Wait times decreased
concurrently with increasing urgency of clinical priority
level, with Priority 1 patients (most urgent) waiting
442 days less compared to Priority 5 (least urgent) pa-
tients. Also, for every additional health condition, pa-
tients waited 12 days less for attachment. Wait times
were significantly longer for patients with a mental
health problem (β 78.50, CI 63.00–94.01), addiction
(β 122.07, CI 84.46–159.69) or intellectual disability
(β 70.85, CI 26.88–114.82).

Discussion
In sum, our results show that social and material
deprivation are significantly associated with likelihood of
attachment to a GP through CWLs and that material
deprivation is significantly associated with wait time
among patients attached to a GP though CWLs, inde-
pendently of patients health needs and other control var-
iables. It therefore seems that while CWLs may help
reduce inequities in likelihood of attachment to a GP
with regards to material deprivation, other inequities re-
main – our results highlighting a pro-socially advantaged
gradient in likelihood of attachment to a GP and a
pro-rich gradient in wait time for attachment to a GP.
Our findings therefore suggest that CWLs may reduce
some inequities, but that, despite a more standardized
process for finding a GP, significant socio-economic in-
equities persist in attachment to a GP through CWLs.
While our results do not provide information on the
mechanisms leading to these inequities, we can
hypothesize that these might be linked to patients’ abil-
ities to access health care services, in this case the CWL
and GP, as well as to the health care service’s character-
istics, for instance the CWLs’ processes [60].

CWLs may not be reaching patients from materially
disadvantaged areas
The descriptive statistics of our population suggest that,
compared to the general population of Quebec (ex-
pected 20% in each deprivation quintile), patients from
very materially disadvantaged areas seem underrepre-
sented on the CWLs, while patients from very socially
disadvantaged areas seem to be overrepresented. Patients
from more materially disadvantaged areas may have
lower levels of health literacy [61–67]. This may make it
more difficult for them to navigate the complex pro-
cesses of the health care system [12, 68], such as

registering on the CWL (e.g. knowing the CWL exists,
finding local CWL contact information, filling out form).
Moreover, the distribution of this study’s patients across
deprivation indexes in the five LHNs selected might be
different than the distribution observed at the provincial
level (20% in each quintile). A previous report showed
that two of the five LHNs were considered socially dis-
advantaged or socially and materially disadvantaged [69].
The other three LHNs were categorized as being socially
and materially advantaged [69]. In order to account for
this diversity, we controlled our analysis for the LHN.
This may partially explain our finding that patients from
more materially deprived areas seem underrepresented
on CWLs for attachment to a GP, despite patients with
lower income and education levels being more likely to
not have a regular GP in Canada [6, 8–11].
Since the study, registration has been centralized pro-

vincially (single website) [70], simplifying the process
somewhat for patients. However, it has been suggested
that health systems should implement measures to bet-
ter reach patients with low health literacy, not only by
simplifying processes, but also by training health pro-
viders to better communicate with these patients and
disseminating health information through community
organisations, schools and the mass-media [71]. There-
fore, promoting how to register on the CWL for attach-
ment to a GP through various channels may help reach
patients from materially disadvantaged areas.

Patients from materially more advantaged areas and
socially more disadvantaged areas less likely to be attached
to a GP through CWLs
Our results also suggest that CWL patients from very ma-
terially advantaged and advantaged areas (richest) were
significantly less likely to be attached to a GP through the
CWLs compared to those from very materially disadvan-
taged areas (poorest) (OR 0.75, p < 0.0001 and OR 0.88,
p = 0.0004), when controlling for health needs, age, sex,
local health network and wait time. Conversely, we found
that patients from socially very advantaged, advantaged
and medium areas were more likely to be attached to a
GP compared to patients from very disadvantaged areas
(most isolated) (OR 1.23, 1.21 and 1.19 respectively, p <
0.0001). These results are opposite from the results pre-
sented in Table 2, suggesting that the control variables
have an important influence on the association between
social deprivation and likelihood of attachment to a GP,
which is expected considering that medical vulnerability
and clinical priorities, based on self-reported health condi-
tions are used to assess patient health needs and urgency
for attachment and financial incentives are based on pa-
tient health status. It is possible that patients from socially
disadvantaged areas (more isolated) may be more likely to
miss their first appointment with their new GP, which
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officialises the attachment, and are then sent back to the
CWL. A recent report on CWL for attachment to a GP in
Quebec found in 8.5% of cases where patients were not at-
tached to the GP to whom they had been assigned, it was
because they had missed their appointment [32]. Several
studies have found that, in certain populations, patients
with lower levels of social support were more likely to
miss appointments [72–74]. Also, patients from more so-
cially advantaged areas, by having someone such as a
spouse to help explain their health status and advocate for
their needs to the CWL nurse, may be more likely to be
attached to a GP. However, the literature on the link be-
tween social deprivation and access to a GP is virtually in-
existent. Our study contributes to this body of knowledge,
but the mechanisms by which inequities would occur in
likelihood, but not for wait time for attachment to a GP
through CWLs remain unclear. Further research is needed
to explain these results.

Pro-materially advantaged gradient in wait time for
attachment through CWLs
In terms of wait times for patients who had been at-
tached to a GP through the CWLs, our findings show a
significant pro-rich gradient in wait times for attach-
ment, with patients from very materially advantaged
areas (richest) having waited an average 34 days less
than patients from very disadvantaged areas (poorest)
(p < 0.0001). For social deprivation, our results show
no significant differences other that patients from medium
areas waited 15 days less for attachment than those from
very disadvantaged areas (p = 0.0061). Patients are priori-
tized by the CWL nurse based on self-reported health in-
formation from their registration form and phone
evaluation and then selected by the nurse for attachment
as GPs become available. Therefore, it may be patients, as
previously mentioned, that patients with higher health lit-
eracy and communication skills [63–66, 68], often those
with higher education, income and from more materially
advantaged areas [61, 62], are able to report their medical
conditions and advocate for their need to be attached
more clearly to the nurse which might explain shorter
waiting times for attachment. These findings of a pro-rich
gradient in wait times aligns with recent literature review
by Siciliani which found a few studies that show pro-rich
socio-economic inequities in wait times for access for
other healthcare services such as elective procedures in
publically funded health systems, despite efforts to
equalize wait times [75].

Different influences of deprivation on likelihood and wait
times
Moreover, our results highlight that patients from ma-
terially disadvantaged areas were more likely to have
been attached, but among those who had been attached,

they had waited longer. One possible explanation for
these seemingly contradictory results is that patients
from areas with higher incomes, education levels and
employment rates may have stronger abilities to advo-
cate for themselves [63–66]. For instance, they may con-
tinue to look for a GP on their own (e.g. asking GPs
they see at a walk-in clinic, having family members ask
their GPs if they are attaching new patients) and find at-
tachment outside the CWL, in which case the attach-
ment would not appear in the SIGACO database. They
would therefore appear to be less likely to be attached to
a GP through the CWL when looking at both patients
who are still waiting for attachment and those who have
been attached. In addition, these seemingly contradictory
results in likelihood and wait time may be due to signifi-
cant differences between patients attached to a GP
through CWLs (included in the analysis on wait time)
and patients who remained on the CWLs (included in
the analysis on likelihood, but not wait time), as sug-
gested by the results in Table 1, which could have influ-
enced the direction of the associations. Another variable
that may influence likelihood of attachment is geo-
graphic distribution of GPs. However, very little research
has been done to analyze the association between area
deprivation and supply of GPs. Future research on this
topic is warranted.

Inequities in likelihood and wait time for attachment
through CWLs for patients with mental health problems,
addiction and intellectual disability
While the focus of our analysis was deprivation, our re-
sults also highlight that patients with mental health
problems, major depression, addiction and intellectual
disability were significantly less likely to be attached to a
GP (respectively OR 0.42, p < 0.0001; OR 0.85, p = 0.03;
OR 0.39, p < 0.0001; OR 0.72, p = 0.03) and patients with
mental health problems, addiction and intellectual dis-
ability waited significantly longer for attachment to a GP
(respectively 78.50 days, p < 0.0001; 122.07 days, p <
0.0001; 70.85 days, p = 0.0019) compared to patients
without these conditions, when controlling for
deprivation, clinical priority level and other variables.
This suggests that these patients with complex psy-
chosocial needs face certain inequities in attachment
to a GP through CWLs. It seems essential that
qualitative research be done to better understand the
barriers these patients face, particularly as some of
these conditions seem more prevalent in patients
from high deprivation areas (Table 2).

Including socio-economic status as a prioritization criteria
Our findings suggest that CWLs have not been entirely
successful at reducing socio-economic inequities by pri-
oritizing attachment to a GP based on patients’ medical
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needs, as we found significant differences in likelihood
of being attached between quintiles of both social and
material deprivation and wait time for attachment was
significantly influenced by material deprivation. In a
study by Noseworthy et al., it was reported that stake-
holders (public and health administrators) felt that
socio-economic status should not be used to prioritize
patients for access to healthcare services because, if the
guidelines were applied rigorously, patients’ needs would
adequately be captured by medical criteria [22]. There-
fore, one avenue to reduce inequities in attachment to a
GP through CWLs may be to improve the respect of
prioritization guidelines.
In Aidem’s study, while some stakeholders (public,

practitioners, administrators, policy-makers) felt that
while socio-economic status should not be included as a
criterion, most agreed that conditions that dispropor-
tionately affect socio-economically disadvantaged groups
such as mental health problems and addiction should be
prioritized [76]. While this may be a solution to consider
for policy, our results show that patients with mental
health problems and addiction are less likely to be
attached to a GP and wait longer for attachment
even when controlling for area material and social
deprivation, and therefore prioritizing these condi-
tions in CWLs may not be sufficient to reduce in-
equities in attachment to a GP.
In Quebec, recent changes in provincial policies of fam-

ily medicine groups now weigh patients from high social
and material deprivation (i.e. poorest, most isolated) areas
more heavily for resource allocations. Therefore, including
socio-economic factors as criteria to prioritize patients in
CWLs, albeit with less weight than medical criteria, may
be acceptable to stakeholders and may be a potential solu-
tion to improving equity in attachment to a GP. An evalu-
ation of this change in policy should be conducted to
examine whether it acts as an incentive for GPs to attach
patients from more disadvantaged areas.

Study strengths and limitations
Our analysis has several limitations. First, the deprivation
index is based on census data at the neighbourhood level
and is used as a proxy measure for socio-economic status
of individual patients [11, 41, 49, 50]. It is therefore
possible for patients to live in a materially or socially dis-
advantaged area, but to have a higher socio-economic sta-
tus or to have strong social support. In addition, as
reported by Pampalon et al., in less population areas, so-
cial health inequalities could be underestimated using this
index [41, 49]. In our study, one local health network (D)
was located in a semi-urban area which may have affected
our results and led to an underestimation of deprivation.
However, by controlling for local health network, we mini-
mized this potential bias. Furthermore, Pampalon’s social

and material deprivation indexes do not include other pa-
tient characteristics such as immigration status or ethni-
city which have been found to influence access to PHC in
other studies [77–83]. While there are limitations to using
the deprivation index, socio-economic variables (e.g. in-
come, education, employment status, marital status) are
often unavailable in administrative databases used by
policy-makers. Second, our analysis focused on attach-
ment to a GP through CWLs. However, formal attach-
ment to a GP does not guarantee access to this GP and
may therefore not fully reflect access to PHC. Continued
access to the GP after attachment was not captured in the
administrative database used, but warrants further re-
search. Future research should evaluate the impact of at-
tachment through these CWLs using longitudinal data. In
addition, the administrative database used does not provide
information on attachment to a GP through means other
than the CWL (e.g. by asking a GP at a walk-in clinic). Pa-
tients registered on the CWLs may have found attachment
to a GP elsewhere, but remain on the waiting list. Finally,
many factors may influence attachment to a GP through
CWLs such as geographic distribution and availability of
primary care workforce and prioritization processes, etc.
These factors, not captured by our variables, may interact
with social and material deprivation and influence likeli-
hood and wait time for attachment to a GP.

Conclusions
Our findings suggest that centralized waiting lists have
not been successful at standardizing the process of
attachment to a GP sufficiently to eliminate socio-eco-
nomic inequities. Policy makers should take these find-
ings into consideration to adjust CWL processes.
Further research on the potential mechanisms explaining
these inequities, such as availability of GPs in disadvan-
taged areas, physicians’ willingness to attach disadvan-
taged patients and barriers disadvantaged patients may
face in using CWLs is necessary to inform the imple-
mentation of potential solutions.
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