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Abstract 

Background:  Having a regular family physician is associated with many benefits. Formal attachment – an adminis-
trative patient-family physician agreement – is a popular feature in primary care, intended to improve access to and 
continuity of care with a family physician. However, little evidence exists about its effectiveness. In Quebec, Canada, 
where over 20% of the population is unattached, centralized waiting lists help attach patients. This provides a unique 
opportunity to observe the influence of attachment in previously unattached patients. The aim was to evaluate 
changes in access to and continuity of primary care associated with attachment to a family physician through Que-
bec’s centralized waiting lists for unattached patients.

Methods:  We conducted an observational longitudinal population cohort study, using medical services billing data 
from public health insurance in the province of Québec, Canada. We included patients attached through centralized 
waiting lists for unattached patients between 2012 and 2014 (n = 410,140). Our study was informed by Aday and 
Andersen’s framework for the study of access to health services. We compared outcomes during four 12-month peri-
ods: two periods before and two periods after attachment, with T0–2 years as the reference period. Outcome meas-
ures were number of primary care visits and Bice-Boxerman Concentration of Care Index at the physician and practice 
level (for patients with ≥2 visits in a given period). We included age, sex, region remoteness, medical vulnerability, and 
Charlson Comorbidity Index as covariates in regression models fitted with generalized estimating equations.

Results:  The number of primary care visits increased by 103% in the first post attachment year and 29% in the 
second year (p < 0.001). The odds of having all primary care visits concentrated with a single physician increased by 
53% in the first year and 22% (p < 0.001) in the second year after attachment. At the practice level, the odds of perfect 
concentration of care increased by 19% (p < 0.001) and 15% (p < 0.001) respectively, in first and second year after 
attachment.
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Background
Patients with a regular primary care provider – most 
commonly a family physician – benefit from better pre-
ventive care, disease management, care coordination, 
access to care, continuity of care, and health outcomes 
[1–6]. Patients who have a regular provider use more pri-
mary care services, suggesting better access to primary 
care than patients without a family physician [7–10]. In 
addition, increased continuity of care, particularly with 
a family physician, is associated with decreased hospi-
talizations, fewer emergency visits, more preventive care, 
improved patient satisfaction, safer prescribing, lower 
rates of major adverse events and reduced mortality [11–
17]. Conversely, patients without a regular primary care 
provider often experience access barriers, lower continu-
ity of care, less comprehensive care, a lack of care coor-
dination, more unmet needs, and often rely on walk-in 
clinics and emergency departments, where care can be 
suboptimal, particularly for patients with complex needs 
[2, 7, 18–21]. Previous studies compare patients with 
and without a regular family physician, but these groups 
have different characteristics that may influence and bias 
results [5, 7, 10, 19, 22–26].

In countries such as France, Germany, the Netherlands 
and Norway, less than 10% of the population reports not 
having a regular provider [27]. In contrast, across Canada 
that proportion is 17.1%, ranging from 13.7% in the prov-
ince of Ontario to 21.1% in Quebec [27].

Formal attachment – also known as rostering, 
empanelment, enrollment or patient registration – is 
a policy intended to improve access to and continuity 
of care with a family physician. Attachment involves 
an administrative patient-provider agreement and is 
meant to assure access to a regular primary care pro-
vider or team who is most responsible for a patient’s 
care [28, 29]. Internationally, attachment is increasingly 
widespread as a building block of primary care [30, 31]. 
It is a key feature of the patient medical home, and sup-
ports practice management (e.g., establishing panel 
size, balancing supply and demand) and health system 
planning (e.g., accountability, performance, provider 
remuneration, resource allocation) [29–36]. However, 
very little research has evaluated the effects of attach-
ment. Several studies have examined specific primary 

care models that attach patients, making it difficult to 
disentangle the effect attributable to attachment from 
other features of these delivery models (e.g. team-based 
care, after-hours care) [37–41]. Research suggests that, 
at a populational level, implementation of attachment 
policies may have limited impact on indicators of hav-
ing a regular provider and continuity of care [42].

Quebec has, since 2009, implemented formal attach-
ment across all primary care models, however many 
patients remain unattached because they cannot find 
a family physician accepting new patients. The priority 
placed on delivering services to their attached patients 
also makes family physicians less available to see unat-
tached patients.

To help increase attachment, Quebec implemented 
centralized waiting lists for unattached patients – the 
guichets d’accès pour la clientèle orpheline. As of 2022, 
over 900,000 patients were waiting for attachment on 
these lists. Other Canadian provinces also have simi-
lar centralized waiting lists [43]. Previous research 
suggests that centralized waiting lists are effective to 
increase attachment [44]. However, a number of chal-
lenges remain, including large regional variations [45], 
long wait times (over 500 days on average), physicians’ 
preference for attaching healthy patients [44, 46], and 
inequities in attachment for patients from disadvan-
taged areas or with complex needs [44, 47–49]. Finally, 
how attachment through centralized waiting lists influ-
ences access to and continuity of primary care has not 
been evaluated.

Quebec’s centralized waiting lists for unattached 
patients create a unique opportunity to observe how 
attachment influences access to  and continuity of pri-
mary care in previously unattached patients. Evaluating 
attachment is relevant to inform primary care policy, 
planning and delivery. The objective of this study was 
to evaluate changes in access to and continuity of pri-
mary care associated with attachment to a family phy-
sician through Quebec’s centralized waiting lists for 
unattached patients. Specifically, we hypothesized that 
after attachment through the centralized waiting list, 
the  number of primary care visits would increase and 
be more concentrated with one family physician and 
primary care practice, compared to before attachment.

Conclusion:  Our results show an increase in patients’ number of primary care visits and concentration of care at the 
family physician and practice level after attachment to a family physician. This suggests that attachment may help 
improve access to and continuity of primary care.

Keywords:  Primary health care, Attachment, Patient rostering, Observational study, Health services accessibility, 
Family physicians, Physicians, primary care, Waiting lists, Continuity of patient care, Longitudinal studies
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Methods
Study setting
Quebec is the second largest province in Canada with a 
population of about 8.5 million. The provincial tax-based 
healthcare system provides universal health insurance 
coverage for medical services. The main organizational 
model for the delivery of primary care services is the 
Family Medicine Group (Groupe de médecine de famille): 
62% of the population is attached to a family physi-
cian practicing in one of 340 such clinics [50]. Family 
Medicine Groups are composed of six or more family 
physicians working together in collaboration with an 
interdisciplinary team of allied health professionals (e.g., 
nurses, social workers, community pharmacists). Other 
models of primary care, including solo practices, groups 
practices, local community health centers, exist alongside 
Family Medicine Groups.

In Quebec, family physicians practicing across all 
models of primary care are strongly encouraged to for-
mally attach patients [28]. Family physicians often prior-
itize delivering care to their attached patients. Although 
attached patients are free to visit providers other than 
their family physician, access to other providers remains 
limited with the notable exception of providers practicing 
within the same Family Medicine Group. Because of the 
focus on delivering care to their attached patients, fam-
ily physicians have fewer availabilities for other patients. 
As a result, unattached patients have limited options to 
access primary care, often relying on walk-in clinics and 
emergency departments.

Centralized waiting lists are meant to help unattached 
patients become attached to a family physician. Regis-
tration on the centralized waiting list can be completed 
on a voluntary basis by the patients themselves or by 
another person on their behalf (e.g. by a social worker). 
Patients are then prioritized based on medical needs into 
five categories from most urgent to least urgent, based 
on self-reported health information and, if needed,  tel-
ephone evaluation by a nurseif needed. Available family 
physicians then make a request for new patients, gener-
ally indicating the number of patients they are willing to 
attach and sometimes preferences for types of patients 
[48]. A nurse or administrative clerk then assign patients 
to the family physician based geographic location, needs-
based priority, time since registration on the list and phy-
sician preferences. The physician’s practice then contacts 
the patient to book the first appointment. Physicians can 
refuse an assigned patient and return them to the central-
ized waiting list – for instance, if the patient is unreacha-
ble, lives too far from the practice or has a condition that 
is incompatible with the physician’s scope of practice. 
Patients may also refuse assignment to a family physician. 
Refused assignments are managed locally and informally 

by the centralized waiting list staff and medical coordi-
nator (a family physician tasked with liaising between 
the centralized waiting list and local family physicians). 
Attachment is formalized through an administrative 
agreement signed upon the patient’s first visit to their 
new family physician. This agreement is linked to fam-
ily physician fee codes, and physicians receive a one-time 
premium to attach a new patient, ranging from CAD $19 
- $300 depending on the patient’s medical needs.

Conceptual framework
The two outcomes of interest in this study were access to 
and continuity of primary care. Our conceptualization of 
access was informed by Aday and Andersen’s framework 
for the study of access to medical care [51–53] in which 
“realized” access is viewed as the actual and observable 
utilization of services, resulting from successful entry 
into the health system. The framework is widely used 
for research on access, and identifies individual determi-
nants of health care utilization: predisposing, enabling 
and need determinants [51–53]. The framework also 
identifies continuity as an outcome of access and suggests 
that fragmented and dispersed care may reflect a lack of 
appropriate access to care [53].

The notion of continuity of care is used in a variety 
of ways, with three types of continuity appearing in the 
medical literature: relational, informational and man-
agement [54]. While the three are, to some extent, inter-
twined, relational continuity is emphasized in primary 
care, where the provider takes principal responsibility for 
a patient over time and across multiple episodes of care. 
In primary care research, relational continuity is often 
inferred from the extent to which a patient concentrates 
their care in the same physician or primary care prac-
tice. Concentration of care often serves as a proxy for the 
trust and understanding that characterize the therapeu-
tic relationship. Although all three types of continuity 
are important to achieving high quality care, relational 
continuity – and concentration of care as a proxy – was 
emphasized in this study because it is an explicit aim of 
centralized waiting lists and attachment to improve rela-
tional continuity.

Given these definitions, we hypothesized that attach-
ment to a family physician, as an enabling determinant, 
would increase “realized” access (utilization) and rela-
tional continuity (concentration) of primary care.

Study design and population
We conducted an observational longitudinal population 
cohort study [55] of patients attached to a family physi-
cian through centralized waiting lists for unattached 
patients in Quebec between January 1st 2010 and August 
31st 2015. We used medical services billing data to 
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compare patients’ utilization of primary care pre- and 
post-attachment. This study is reported in accordance 
with the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) guidelines [56] (see 
Appendix 1 for checklist).

Data source
We used health administrative data from the Régie de 
l’Assurance Maladie du Québec (RAMQ) – Quebec’s 
single-payer insurance board. Family physicians’ remu-
neration is mainly fee-for-service, supplemented with 
some other forms of remuneration (e.g., incentives, sal-
ary, mixed remuneration). As elsewhere in Canada, fee-
for-service accounts for approximately 70% of the average 
gross clinical payment to family physicians [57, 58]. This 
allows most medical visits to be tracked through RAMQ 
billing data and confers good validity to measures of 
medical services utilization.

Participant selection
The cohort included all patients who had a billing code 
for attachment to a family physician through Quebec’s 
centralized waiting lists between January 1st, 2012 and 
August 31st, 2014 (RAMQ fee codes: 19951, 19,952, 
19,956). These fee codes are only used for centralized 
waiting list attachments. We excluded patients who had 
multiple attachment fee codes within the study period, 
signalling multiple pre/post attachment periods. We also 
removed patients who were less than 1 year old at the 
time of attachment, as they lacked sufficient pre-attach-
ment data.

Outcome variables
The study variables are detailed in Table 1. 

As a measure of “realized” access to a family physician, 
our first dependent variable was the number of primary 
care visits with a family physician, per year. Our second 
dependent variable was the Bice-Boxerman Concentra-
tion of Care Index (COCI) [63], a widely used proxy for 
relational continuity of care [64]. The index measures the 
degree of concentration (or dispersion) of care among 
all providers seen by the patient. It is sensitive to shifts 
in distribution of visits among providers, but requires a 
minimum number of visits to provide reliable estimates 
[64]. We calculated the index for each 12-month period, 
relative to the attachment index date, counting visits 
based on primary care locations. For each 12-month 
period, an index was calculated only if patients had at 
least two primary care visits during that year, as the index 
is spuriously high for low users [65, 66]. If patients had 
fewer than two visits for a 12-month period, their index 
was indicated as missing for that period. We calculated 
an index at both family-physician and practice level. 

Family-physician level concentration is a common proxy 
for relational continuity because concentration of care is 
thought to be conducive to establishing a long-term rela-
tionship [64]. To identify visits to different family physi-
cians, we used the unique physician identifier available in 
the RAMQ data, combined with type of delivery organi-
zation and physician speciality  to identify primary care 
settings.

For practice-level concentration of care, we addition-
ally used the unique identifier for the delivery organiza-
tion available in the RAMQ data to identify physicians 
from the same practice. Practice-level concentration is 
relevant because team-based care in Family Medicine 
Groups allows patients to access other providers within 
their physician’s practice. This can result in high practice-
level concentration despite lower physician-level concen-
tration. Practice-level concentration may reflect having 
a usual source of care and may be conducive to other 
aspects of continuity as well (e.g. continuity of medical 
records, familiarity with clinic staff and team, coordina-
tion between interdisciplinary team members). RAMQ 
data does not, however, contain information on visits to 
non-physicians.

Independent variables
The main independent variable was time pre- and post 
attachment. The index date for attachment (T0) was 
determined based on the date from the attachment billing 
code. Using the attachment date, T0, we established four 
12-month periods: 2-years pre-attachment (T0–2 years), 
1-year pre-attachment to 1 day before attachment 
(T0–1 year), attachment date to 1-year post attachment 
(T0 + 1 year); 2-years post attachment (T0 + 2 years).

Co-variables were selected based on predisposing, 
enabling and need determinants included in Aday and 
Andersen’s framework [51–53], the literature on attach-
ment to a family physician and access to primary care as 
well as availability in the RAMQ database. For predispos-
ing determinants, age at attachment date and sex were 
included as demographic variables. Age was categorized 
based on distribution and relevance to centralized wait-
ing lists (e.g.: 70 years and over are considered medically 
vulnerable  by centralized waiting lists). For enabling 
determinants, region remoteness was included because 
attachment and access to primary care may vary based 
on geography. For need determinants, analyses included 
whether patients were considered medically vulnerable 
as per the centralized waiting list criteria (see Table  1). 
Medical vulnerability was included because it is rel-
evant to centralized waiting list and attachment policy 
in Quebec. We also included the Charlson Comorbidity 
Index [60, 61] to represent patients’ needs. The Charl-
son Comorbidity Index is originally intended to predict 
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Table 1  Summary of variables

Variables Description Aday and Andersen’s Framework for the study 
of access (53)

Number of visits to family physicians Number of visits to family physicians in a 
12-month period.

Measure of realized access and utilization of 
primary care

Discrete visits counted as ≥1 billing code, per 
date, family physician, and primary care location

Continuous variable

Concentration of Care Index – family physician 
level COCI(FP) =

∑
k

i=1
n
2
i
−N

N(N−1)
k = total number of family physicians visited
N = total number of visits during the year
ni = number of visits to physician i

A proxy for relational continuity of care

Different family physicians were identified using 
RAMQ unique physician identifier, physician 
speciality and type of organization to select 
primary care locations.

Continuous variable, ranges from 0 (all visits to 
different providers) to 1 (all visits to the same 
provider)

Concentration of Care Index – practice level
COCI(P) =

k

i=1
n
2
i
−N

N(N−1)
k = total number of practices visited
N = total number of visits during the year
ni = number of visits to practice i

A proxy for continuity of care with the practice

Different practices were identified using RAMQ 
unique identifier for delivery organization, 
unique physician identifier, physician speciality 
and type of organization to select primary care 
locations. Non-physician visits are not available 
in RAMQ data.

Continuous variable, ranges from 0 (all visits to 
different practices) to 1 (all visits to the same 
practice)

Pre/post attachment periods 12-month periods relative to date of attachment 
(T0)

Attachment as a potential enabling determinant

Categorical variable with 4 periods:
0) T0–2 years (731 to 366 days before attach-
ment)
1) T0–1 year (365 to 1 day before attachment)
2) T0 + 1 year (Attachment date to 365 days after 
attachment)
3) T0 + 2 years (366 to 731 days after attachment)

Age Age at the date of attachment, in years. Predisposing determinant

Categorical variable: 1–5, 6–17, 18–34, 35–54, 
55–69, ≥70 years old

Sex Sex as indicated in patient information in billing 
data

Predisposing determinant

Dichotomous variable: male, female
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mortality, but has also been used to predict utilization 
and provides an assessment disease complexity and bur-
den in administrative data [67, 68].

Data analysis
We used frequencies, percentages, means and standard 
deviations to describe patient characteristics. We exam-
ined outcome variables graphically and with descriptive 
statistics. To take into account the correlation between 
repeated measures for a given individual in the outcome 
variables, we used generalized estimating equations 
(GEEs) which provide population-average regression 
coefficients [69]. GEEs also allow the inclusion of patients 
for whom measures are missing for certain time periods 
(e.g. patients attached in August 2014 who did not have 
a measure for T0 + 2 years). We adjusted for age, sex, 
region remoteness, Charlson Comorbidity Index and 
medical vulnerability. Robust (Huber-White sandwich) 
estimators were used given departure from normality 

and large sample size [69, 70]. For each time period, all 
patients with valid outcome measures were included. 
GEE analyses were performed in SPSS 26. Given the 
large sample size, statistical significance was assessed at a 
p-value < 0.01 and confidence intervals were estimated at 
99% to decrease the risk of type 1 error.

For number of primary care visits, we examined the 
distribution graphically. Given a non-normal distribu-
tion, we estimated a negative binomial regression model 
with a logit link function. This type of model is well 
suited to estimate continuous count variables, which 
involve many zeros and positive integers [69]. The nega-
tive binomial model extends the Poisson model to allow 
for over-dispersion of data, and accounts for the extra 
variance [71]. In the model, we used a first order autore-
gressive covariance matrix. Negative binomial models 
estimate the logs of the expected counts, that if exponen-
tiated, provide incidence rate ratios (IRR). IRRs represent 
the ratio of number of visits in one time period relative to 

Table 1  (continued)

Variables Description Aday and Andersen’s Framework for the study 
of access (53)

Medical vulnerability Centralized waiting lists identify a patient as 
medically vulnerable if they have at least one 
health condition among a list of 19 (e.g., diabe-
tes, mental health problem, hypertension) or 
are ≥70 years old [59]. Vulnerability is assessed 
based on self-reported patient data upon 
registration, a phone evaluation by a nurse (if 
needed), and is verified by the family physician 
upon the first visit.

Need determinant

Determined using the billing codes for attach-
ing vulnerable/non-vulnerable patients through 
centralized waiting lists (non-vulnerable: 19952; 
vulnerable: 19951 and 19,956).

Dichotomous variable: vulnerable/non-vulner-
able

Charlson Comorbidity Index Comorbidity index based on CIM-9 diagnostic 
codes in billing data and adjusted for age [60, 
61]. Because diagnostic codes may be under-
reported for unattached patients facing barriers 
to accessing care, index was measured for each 
12-month period (relative to attachment date) 
and the maximum value across all periods was 
selected for each patient.

Need determinant

Categorical variable: low (0), medium (1–3), and 
high (≥4) comorbidity.

Categories for this study were determined upon 
reviewing score distribution in the included 
population and bivariate analyses.

Remoteness of health region Type of health region where patient resides. 
Remoteness is determined by the Ministry 
of Health and Social Services [62], based on 
population from census data, presence of large 
centers and influence of universities.

Enabling determinant

Categorical variable: university (urban), periph-
eral, intermediary or remote
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the number of visits at T0–2 years. An IRR of 1 indicates 
no difference in number of primary care visits between 
the time periods. An IRR greater than 1 represents an 
increase in the number of primary care visits, whereas an 
IRR smaller than 1 indicates a decrease in the number of 
visits compared to T0–2 year.

For the Bice-Boxerman Concentration of Care Index 
models, we initially attempted to model the continuous 
form of the index, which ranges between 0 (total disper-
sion) and 1 (total concentration), because incremental 
changes have been shown to be clinically meaningful 
[11]. However, large proportions of patients had a score 
of 1, and descriptive statistics and boxplots showed a 
shift toward total concentration in the post-attachment 
period. Linear regression GEE models were unable to 
converge. Consequently, we estimated binomial models 
with logit link functions. Binomial models are appropri-
ate to model proportion data bounded between 0 and 1 
[72]. In the regression models, we used the number of 
primary care visits per year as the number of trials and 
employed unstructured covariance matrices. Exponenti-
ated coefficients of the regression models provide odds 
ratios (OR). The ORs can be interpreted as the likelihood 
of totally concentrated care (COCI = 1.00), versus totally 
dispersed care during the 12-month period, compared 
to T0–2 years. An OR greater than 1 indicates a greater 
likelihood of totally concentrated care, compared to 
T0–2 years.

Results
First, we present patient characteristics and selection 
flow chart. Second, we present the results for number of 
primary care visits. Third, we show results for Concen-
tration of Care Index at the physician and practice level. 
For ease of interpretation, the adjusted regression models 
only present estimates by time period. The fully adjusted 
models with estimates for all covariates can be found in 
Additional file 1.

Patient characteristics
The study cohort for number of primary care visits was 
composed of 410,140 patients attached to a family physi-
cian through Quebec’s centralized waiting lists between 
2012 and 2014 (see Fig.  1 for selection flow chart). The 
cohort for Concentration of Care Index at the physician 
and practice levels was composed of 344,710 patients 
with two or more primary care visits during at least one 
time period.

Table  2 presents characteristics of patients in the 
cohorts. For number of primary care visits, the aver-
age age of patients was 44.7 years (s.d. 22.7), 52.1% were 
female, 56.9% were non-vulnerable, 63.9% had a low 
comorbidity index, and 35.2% resided in a region with 

a university centre. Data on region remoteness was 
missing for 0.2% of patients, which were excluded from 
the multivariate regression models.

For concentration of care, the average age was 
46.5 years (s.d. 22.7), 64.0% were female, 52.5% were 
non-vulnerable, 60.0% had a low comorbidity index 
and 36.3% resided in a region with a university center. 
Data on region remoteness was missing for 0.2% of 
patients. Because we excluded low users for concen-
tration of care analyses (without two or more primary 
care visits during at least one period), more patients 
were vulnerable (47.5% vs. 43.1%), more patients had 
medium comorbidity (33.1% vs. 29.9%), a slightly larger 
proportion were female (54.0% vs. 52.1%) and they were 
slightly older (46.5 vs. 44.7 years).

Patients excluded from the Concentration of Care 
Index analyses (low users without two or more primary 
care visits during at least one period) were younger 
(34.2 years old on average (s.d. 19.8)). A larger propor-
tion of excluded low users were male (58.4%), non-
vulnerable (82.6%), low comorbidity (85.1%) and from 
remote areas (20.7%).

Number of primary care visits
Table 3 presents descriptive statistics as well as results 
from the unadjusted and adjusted negative binomial 
regression models for the number of primary care vis-
its per year. The descriptive statistics indicate minimal 
change in the years before attachment (1.77 and 1.76 
visits). In the first year after attachment, we observed 
a substantially higher average number of primary 
care visits (3.43 visits). The average increase between 
T0–2 years and T0 + 1 year was 1.66 visits, which repre-
sents more than just the first intake visit needed to for-
malize attachment. In the second year after attachment, 
the average number of primary care visits remains sub-
stantially higher (2.20 visits) than before attachment, 
but slightly lower than in the first year after attachment.

In our unadjusted model, before attachment, we 
observed a very small 1% decrease in the number of 
primary care visits (IRR = 0.99, p < 0.001). Follow-
ing attachment, the number of visits increased by 94% 
(IRR = 1.94, p < 0.001) in the first year, and by 24% 
(IRR = 1.24, p < 0.001) in the second year after attach-
ment, compared to T0–2 years. After adjusting for 
age, sex, medical vulnerability, Charlson Comorbidity 
Index and region remoteness, the results remain simi-
lar: we observed a minimal change in the year before 
attachment (IRR = 1.01, p < 0.001), a two-fold increase 
(IRR = 2.03, p < 0.001) in the first year after attachment, 
and a 29% increase in the second year after attachment 
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(IRR = 1.29, p < 0.001), compared to 2 years before 
attachment.

Bice‑Boxerman concentration of care index
Table  4 presents descriptive statistics and results from 
the unadjusted and adjusted binomial regression models 
for the Concentration of Care Index (COCI) at the fam-
ily physician level. It should be noted that we only calcu-
lated the Bice-Boxerman Concentration of Care Index 
when a patient had at least two primary care visits for a 
given time period. Due to the post-attachment increase 
in number of primary care visits presented above, the 
number of patients with valid COCI measures (≥2 more 
primary care visits per period) varies across periods.

Before attachment, only 38% of the cohort had 
a minimum of two primary visits (T0–2 years: 
n = 155,086/406,101; T0–1 year: n = 156,760/410,140). 
Amongst those with at least two visits, the mean Con-
centration of Care Index at T0–2 years was 0.56, with 
44% of patients having all care concentrated with a 

single physician (i.e., COCI = 1.00), and 24% having 
completely dispersed care (i.e., COCI = 0.00). One year 
before attachment, the mean COCI was 0.45, only 32% of 
patients had all their care concentrated with a single phy-
sician, 31% had all their care dispersed between differ-
ent physicians, and the likelihood of total concentration 
decreased significantly (unadjusted OR = 0.74, p < 0.001).

In contrast, in the first post-attachment year, 73% 
of our cohort had at least two primary care visits 
(n = 299,594/410,140), the average COCI increased to 
0.72, 59% of patients had all their care concentrated with 
a single physician and only 10% had totally dispersed 
care. During the first post-attachment year, we found 
a clinically and statistically significant 46% increase 
(unadjusted OR = 1.46) in the odds of having all pri-
mary care visits concentrated with a single physician, 
as opposed to having dispersed care, compared to the 
reference year  before attachment. In second year after 
attachment, 49% of patients had at least two primary 
care visits (n = 155,729/320,428). A higher likelihood 

Fig. 1  Patient selection flow chart
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of concentrated care was maintained in the second 
year after attachment, though with a more modest 18% 
increase compared to T0–2 years (unadjusted OR = 1.18). 
The effects were slightly stronger after adjusting for 
potential predisposing, need and enabling covariates: 
the likelihood of concentrated care increased by 53% and 
22% in the first and second year after attachment respec-
tively, compared to T0–2 years.

Results for the Concentration of Care Index at prac-
tice level are presented in Table  5. Before attachment, 
the average COCI were 0.78 (T0–2 years) and 0.72 
(T0–1 year), and 67% (T0–2 years) and 59% (T0–1 year) 
of patients had all their primary concentrated with a 
single practice. A larger proportion of patients had care 
totally concentrated with a single practice (67%, 59%) 
than a single physician (44%, 32%). The adjusted likeli-
hood of perfect a Concentration of Care Index decreased 
by 20% (OR = 0.80, p < 0.001) in the year before attach-
ment, compared to T0–2 years.

After attachment, the average COCI was 0.84 
(T0 + 1 year) and 0.82 (T0 + 2 years), with 73% and 72% of 
patients having all their care concentrated with one prac-
tice. Adjusting for age, sex, Charlson Comorbidity Index, 

Table 2  Characteristics of included centralized waiting list patients, attached to a family physician between 2012 and 2014

Variables Cohort for number of primary care visits (n = 411,065)
n (%)

Cohort for Concentration 
of Care Index 
(n = 345,502)
n (%)

Age
  1–5 20,602 (5.0%) 16,696 (4.8%)

  6–17 39,614 (9.6%) 26,773 (7.7%)

  18–34 82,307 (20.0%) 65,793 (19.0%)

  35–54 117,003 (28.5%) 97,506 (28.2%)

  55–69 89,414 (21.8%) 79,553 (23.0%)

  70+ 62,125 (15.1%) 59,181 (17.1%)

Sex
  Male 196,739 (47.9%) 158,963 (46.0%)

  Female 214,326 (52.1%) 186,539 (54.0%)

Medical vulnerability
  Non-vulnerable 233,965 (56.9%) 181,330 (52.5%)

  Vulnerable 177,100 (43.1%) 164,172 (47.5%)

Charlson Comorbidity Index
  Low (0) 262,537 (63.9%) 207,265 (60.0%)

  Medium [1–3] 123,021 (29.9%) 114,278 (33.1%)

  High (4+) 25,507 (6.2%) 23,959 (6.9%)

Region remoteness
  Remote 63,256 (15.4%) 48,467 (14.0%)

  Intermediary 100,009 (24.3%) 83,747 (24.2%)

  Peripheral 102,254 (24.9%) 87,146 (25.2%)

  University 144,621 (35.2%) 125,350 (36.3%)

  Missing 925 (0.2%) 792 (0.2%)

Table 3  Results for number of primary care visits by time 
period: descriptive statistics and GEE repeated measures model 
estimates, unadjusted and adjusted for potentially predisposing, 
need and enabling covariates

a Number of patients with valid data in the 12-month time period
b Adjusted for age, sex, Charlson Comorbidity Index, medical vulnerability and 
region remoteness

Pre-attachment Post-attachment

T0–2 years T0–1 year T0 + 1 year T0 + 2 years

na 406,001 410,140 410,140 320,428

Number of primary care visits

  Mean (s.d.) 1.77 (2.68) 1.76 (2.60) 3.43 (3.08) 2.20 (2.70)

  99% CI 1.76–1.78 1.75–1.77 3.42–3.44 2.19–2.21

Unadjusted model

  Exp (β) (IRR) 1.00 (ref.) 0.99 1.94 1.24

  99% CI 0.99–1.00 1.93–1.95 1.24–1.25

  p-value < 0.001 < 0.001 < 0.001

Adjusted modelb

  Exp (β) (IRR) 1.00 (ref.). 1.01 2.03 1.29

  99% CI 1.00–1.01 2.02–2.04 1.28–1.30

  p-value < 0.001 < 0.001 < 0.001
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medical vulnerability and region remoteness in our 
binomial regression model did not substantially change 
the estimated coefficients. After attachment, our results 
show a 19% increase in the odds of having all primary 
care visits concentrated with one practice versus all visits 
being dispersed (OR = 1.19, p < 0.001) in the first year and 
a 15% increase (OR = 1.15, p < 0.001) in the second year, 
compared to 2 years before attachment. These increases 
are more modest than at the physician level.

Discussion
This study evaluated changes in access to and continu-
ity of primary care associated with attachment to a fam-
ily physician, through Quebec’s centralized waiting lists 
for unattached patients. In accordance with our hypoth-
esis and policy objectives, results show an increase in 
primary care utilization and in concentration of care at 
the physician and practice level in the 2 years following 
attachment. This suggests an improvement in access to 
and continuity of primary care after attachment. To the 
best of our knowledge, this study is the first to evalu-
ate changes in access  associated with attachment, com-
paring patients before and after attachment to a family 
physician.

Access to primary care
With regard to access, results show a statistically signifi-
cant and substantial increase in the number of primary 
care visits to a family physician. Compared to the refer-
ence year, the number of primary care visits doubled in 
the first year after attachment, and was 29% higher in 
the second year. The large increase in the post-attach-
ment year is partly attributable to the requirement that 
all patients have a first intake visit with their new fam-
ily physician to confirm attachment. This intake visit is 
often longer, allowing patients to share their medical his-
tory, fill out administrative forms and receive preventive 
care. However, the fact that, on average, visits increased 
by more than one and that the increase was sustained 
in the second year following attachment suggests a real 
improvement in access to primary care.

This increase in primary care utilization suggests an 
improvement in “realized” access, or successful entry into 
primary care, for previously unattached patients. Patients 
without a regular provider often avoid health care, have 
unmet needs, face  difficulties accessing preventive care, 
and accumulate health problems [2, 7, 18–20, 73]. The 
increase in the number of primary care visits after attach-
ment may also reflect a backlog of unmet needs and vis-
its to follow up on preventive care (e.g., appointment to 

Table 4  Results for the Bice-Boxerman Concentration of Care Index at the physician level by time period: descriptive statistics and GEE 
repeated measures model estimates, unadjusted and adjusted for potentially predisposing, need and enabling covariates

a Number of patients with valid data in the 12-month time period
b Number of primary care visits is not included in this analysis, but ≥2 visits were required for a valid index. Number of visits is provided to indicate primary care 
utilization per time period
c Adjusted for age, sex, Charlson Comorbidity Index, medical vulnerability and region remoteness

Pre-attachment Post-attachment

T0–2 years T0–1 year T0 + 1 year T0 + 2 years

Number of patients with at least 2 primary care visitsa 155,086 156,760 299,594 155,729

Concentration of Care Index – Physician-level

  Mean (s.d.) 0.56 (0.43) 0.45 (0.42) 0.72 (0.37) 0.64 (0.41)

  99% CI 0.55–0.56 0.44–0.45 0.71–0.72 0.63–0.64

  Proportion (%) of patients with totally concentrated primary care (COCI = 1) 44 32 59 51

  Proportion (%) of patients with totally dispersed primary care (COCI = 0.00) 24 31 10 17

Number of primary care visitsb

  Mean (s.d.) 2.06 (2.82) 2.05 (2.74) 3.92 (3.12) 2.53 (2.80)

  99% CI 2.05–2.07 2.04–2.06 3.90–3.93 2.52–2.54

Unadjusted regression

  Exp (β) 1.00 (ref.) 0.74 1.46 1.18

  99% CI 0.71–0.76 1.38–1.53 1.13–1.23

  p-value < 0.001 < 0.001 < 0.001

Adjusted regressionc

  Exp (β) 1.00 (ref.) 0.76 1.53 1.22

  99% CI 0.74–0.79 1.47–1.60 1.16–1.28

  p-value < 0.001 < 0.001 < 0.001
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discuss blood test results). Formal attachment to a fam-
ily physician, through centralized waiting lists, seems 
to act as an enabling determinant of “realized” access to 
primary care, as conceptualized in Aday and Andersen’s 
framework for the study of access [53].

Continuity of care
As measured by the Bice-Boxerman Concentration of 
Care Index, our results show a post-attachment increase 
in the odds of having all primary care visits concen-
trated versus all visits being dispersed. The increase was 
observed at both the physician and practice level. These 
results suggest that continuity of care improves following 
attachment. This finding contrasts with results of a recent 
study conducted in Ontario, Canada, where transitioning 
from a traditional fee-for-service model to an enhanced 
fee-for-service model featuring patient attachment was 
associated with a small decrease in continuity of care at 
the physician level [37]. However, the decrease observed 
in Ontario may be due to the transition to a team-based 
structure in which physicians are encouraged to see their 
colleagues’ attached patients [37]. The results reported 
in their study do not provide a comparable assessment 
changes associated with attachment, because it is likely 

that patients had a regular primary care provider before 
the implementation of the new model.

We observed a more marked increase in the Concen-
tration of Care Index at family physician level than at 
practice level. This may be due to unattached patients 
having a regular source of care, such as a walk-in clinic, 
despite not having a regular family physician [2, 73]. It 
also suggests a post-attachment improvement in the 
concentration of care with a single provider, which may 
support better relational continuity [54, 74]. While con-
tinuity is desirable at both physician and practice level, 
previous studies have found that having a regular pri-
mary care provider, as opposed to only having a usual 
source of care or regular practice, is associated with more 
preventive care [75, 76], better chronic disease and medi-
cation management [77], and improved access to care [3]. 
Previous work suggests that relational continuity may be 
more difficult to improve than information or manage-
ment continuity [11] and that having a named primary 
care provider may be conducive to the development of a 
patient-provider relationship [74]. Although we cannot 
make inferences about the patient-provider relationship 
based on our study, our findings suggest that attachment 
improves concentration of care at the family physician 
level, which is conducive to relational continuity.

Table 5  Results for the Bice-Boxerman Concentration of Care Index at the practice level by time period: descriptive statistics and GEE 
repeated measures model estimates, unadjusted and adjusted for potentially predisposing, need and enabling covariates

a Number of patients with valid data in the 12-mont time period
b Number of primary care visits is not included in this analysis, but ≥2 visits were required for a valid index. Number of visits is provided to indicate primary care 
utilization per time period
c Adjusted for age, sex, Charlson Comorbidity Index, medical vulnerability and region remoteness

Pre-attachment Post-attachment

T0–2 years T0–1 year T0 + 1 year T0 + 2 years

Number of patients with at least 2 primary care visitsa 155,086 156,760 299,594 155,729

Concentration of care index – Practice-level

  Mean (s.d.) 0.78 (0.34) 0.72 (0.37) 0.84 (0.30) 0.82 (0.32)

  99% CI 0.78–0.79 0.71–0.72 0.83–0.84 0.81–0.82

  Proportion (%) of patients with totally concentrated primary care (COCI = 1) 67 59 73 72

  Proportion (%) of patients with totally dispersed primary care (COCI = 0.00) 9 12 5 7

Number of primary care visitsb

  Mean (s.d.) 2.06 (2.82) 2.05 (2.74) 3.92 (3.12) 2.53 (2.80)

  99% CI 2.05–2.07 2.04–2.06 3.90–3.93 2.52–2.54

Unadjusted regression

  Exp (β) 1.00 (ref.) 0.78 1.17 1.12

  99% CI 0.75–0.81 1.11–1.22 1.06–1.18

  p-value < 0.001 < 0.001 < 0.001

Adjusted regressionc

  Exp (β) 1.00 (ref.) 0.80 1.19 1.15

  99% CI 0.77–0.83 1.14–1.25 1.09–1.22

  p-value < 0.001 < 0.001 < 0.001
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Potential mechanisms of attachment
The results of this study suggest that attachment through 
centralized waiting lists improves access to and continuity 
of primary care. While attachment remains understud-
ied, there are several potential underlying mechanisms 
for these effects. Attachment may improve patients’ 
ability to navigate health care services by clearly identi-
fying their family physician and practice. Attachment 
also allows patients to access appointments reserved for 
patients attached to family physicians in a practice. Fam-
ily physicians and practices in Quebec are incentivized to 
attach patients and to provide these patients with most 
of their care; as a result, many physicians reserve their 
appointments for attached patients. Attachment may 
also make family physicians feel more accountable for 
assuring access to care for their patients, enable physi-
cians and practices to gain a better understanding of their 
patient panel and balance supply and demand. In Family 
Medicine Groups, the total number of patients attached 
to Group physicians is linked to additional resources 
for allied health professionals and extended after-hours 
coverage, which may improve access to and continu-
ity of care. Moreover, the formalization of attachment 
in a signed agreement may be the first step in building a 
strong, long term patient-provider relationship [35, 78–
81] that is central to continuity of care. This confirmation 
of the patient-provider relationship is perhaps even more 
important for patients attached through centralized wait-
ing lists as the relationship is formally arranged between 
patients and physicians who have never met, rather than 
developed organically through multiple encounters over 
time.

Implications for policy
In terms of policy, attachment has been implemented 
across Quebec, along with centralized waiting lists to 
help unattached patients become attached  to a family 
physician. The province aims to have 85% of the popula-
tion attached to a family physician with the explicit intent 
to improve access to and continuity of primary care [82, 
83]. Every year, over $23 million is paid to family physi-
cians in premiums for attachment [84] and more than 1.3 
million patients have been attached through centralized 
waiting lists since their implementation [85]. Six other 
provinces across Canada have implemented similar cen-
tralized waiting lists [43] and they also feature in various 
forms in other countries. Evaluating changes associ-
ated with attachment through centralized waiting lists is 
therefore relevant to inform health care policy.

Our results suggest that centralized waiting lists 
improve access to and continuity of primary care for 
patients who are attached to a family physician. How-
ever, the large proportion of relatively healthy patients 

in our cohorts (52.5 and 56.9% non-vulnerable patients; 
60.0 and 63.9% low comorbidity) also indicates that 
challenges remain to attach patients with medical con-
ditions and for whom attachment may have the most 
benefits. This is coherent with prior research that has 
found evidence that family physicians “cherry-pick” 
healthier patients for attachment, avoiding patients 
with more complex health needs (e.g. mental health 
problems, intellectual disability) [44, 46–49].

Attachment, which is considered a key feature of the 
patient medical home [86–88] and a building block of 
high performing care [31], has been implemented in 
countries such as Canada, Denmark, France, Germany, 
Ireland, Israel, Italy, the Netherlands, Norway, Sweden, 
Switzerland, New Zealand, the United Kingdom, Mon-
golia, Costa Rica, and the United States [30, 33, 34, 36]. 
Other research conducted in Quebec suggests that, at 
the populational level, attachment policies from 2003 
and 2009 have not meaningfully impacted measures of 
having a regular physician and concentration of care 
[42]. It is possible that during early implementation, 
attachment policies mainly  formalized pre-existing 
informal relationships between providers and patients, 
and may not have benefited patients without a regular 
provider or usual source of care [42, 44]. Evaluating 
attachment through centralized waiting lists is a valu-
able contribution to previous evidence: it allows us to 
observe changes in primary care utilization and con-
centration of care specifically amongst previously unat-
tached patients who become attached. These patients 
were unlikely to have had a regular family physician 
before attachment: registering on the centralized wait-
ing list suggests that they were actively seeking a pri-
mary care provider. Our findings provide novel insight 
into the changes associated with attachment in patients 
previously without a regular primary care provider. 
This indicates the potential of attachment policies, once 
they reach patients without a regular provider. Reach-
ing these patients, through better implementation of 
attachment policies and other primary care policies, is 
an important policy priority given their poor access to 
and continuity of primary  care [2, 7, 18–21]. The vol-
untary nature of attachment policies and “cherry-pick-
ing” of healthier patients may limit their populational 
impact [42, 49]. Future studies should explore how 
attachment policies may be improved to maximize 
their impact.

Our findings offer insight into how many primary care 
visits newly attached patients may generate, which can 
be useful for planning primary care delivery at the pro-
vider, practice and system level. We find that attachment 
through centralized waiting lists may generate approxi-
mately 166,000 additional primary care visits per 100,000 
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population in the first year following attachment, and 
about 43,100 additional primary care visits in the sec-
ond year following attachment. This increase in primary 
care visits may in turn help reduce avoidable emergency 
department visits, as emergency departments are some-
times used as substitutes when patients are unable to 
access primary care [26, 89–91]. Future research should 
examine to extent to which attachment helps reduce 
emergency department visits.

Although we find that primary care is more concen-
trated after attachment, there remains some care dis-
persion. This may be due to lack of timely access to 
primary care even when patients have a regular fam-
ily physician, and to a preference for timely access for 
minor health needs over seeing their regular provider 
[24, 92, 93]. Post attachment concentration of care may 
be further improved through continuity of care targets  
recently  implemented in Quebec [82, 83],  or organi-
zational interventions enabling more timely access to 
family physicians. Advanced access is increasingly wide-
spread in Quebec and has shown promising results to 
improve access to and continuity with family physicians 
and other primary care providers [82]. It is an organiza-
tional model that promotes timely access to care through 
balancing supply and demand for care, adjusting available 
appointments and assessing urgency of patients’ needs, 
reviewing appointment systems, integrating interprofes-
sional collaboration and developing contingency plans 
[82]. Further support to implement advanced access may 
help achieve the full benefits of attachment, by helping 
improve timely access  to attached family physicians, lim-
iting patients’ need to seek care elsewhere.

Finally, our results highlight that unattached patients 
have fewer primary care visits and more dispersed care, 
which suggests more unmet needs, lack of access and 
poorer continuity of primary care. Creating more options 
for unattached patients to access care, particularly while 
they are waiting for attachment on the centralized wait-
ing list, is essential to meet their primary care needs.

Strengths and limitations
This study has several notable strengths. By using admin-
istrative billing data from the provincial health insur-
ance board, the study included a populational cohort of 
nearly all patients attached to family physicians through 
centralized waiting lists between 2012 and 2014. This 
included patients from across different regions and age 
groups; many other studies on access to a family physi-
cian are restricted to specific populations. In addition, 
our longitudinal design allowed us to observe pre-post 
attachment changes in our outcomes, reducing to some 
extent the risk of bias related to unmeasured differences 
between attached and unattached patients. Furthermore, 

RAMQ billing data captures most medical visits to fam-
ily physicians in Quebec, providing good internal valid-
ity for the outcome variables used (concentration of care 
and number of primary care visits). Moreover, medical 
vulnerability (presence of at least one health condition 
or being 70 or older) was determined based on fee code 
for attachment, which is assessed by both the centralized 
waiting list staff and family physician, conferring good 
validity to the measure. Patients’ health needs were also 
measured through the Charlson Comorbidity Index: a 
validated measure for use in administrative billing data 
that is widely used.

The study also has a number of limitations. First, 
because we used administrative billing data, we were 
limited in the availability of patient-level characteristics 
included as covariates in our analyses. We were therefore 
unable to include characteristics such as immigration sta-
tus, ethnicity, or socioeconomic status which may influ-
ence the relationship between attachment and access to 
and continuity of primary care. The covariates for which 
we did adjust our models did not however substantially 
change the estimates.

Second, over half of our cohorts (52.5 and 56.9%) were 
patients deemed non-vulnerable (no medical condi-
tions). This large proportion of healthy patients attached 
through the centralized waiting lists is slightly lower than 
reported in a previous study (about 70% non-vulnerable 
patients attached through centralized waiting lists) [44]. 
This difference is likely due to the time period included in 
the previous study during which centralized waiting lists 
policies were more conducive to cherry-picking by fam-
ily physicians [44]. Other studies conducted during our 
study period have similar proportions of non-vulnerable 
attached patients (54–60%) [45, 47]. This large propor-
tion of non-vulnerable patients may limit the generaliz-
ability of our results. However, we believe this sample 
appropriately reflects the general population which is 
targeted by attachment and centralized waiting lists poli-
cies. The largely healthy sample also suggests that our 
estimates for primary care utilization and concentra-
tion of care are conservative and that observed changes 
are more likely due to attachment than to changes in 
patients’ health needs.

Third, there are limitations associated with using 
the Bice-Boxerman Concentration of Care Index. The 
index is spuriously high for low users (< 2 visits per 
year). Hence, we excluded low users from our analyses 
for Concentration of Care Indexes. We reported the 
characteristics of patients included for the concentra-
tion of care analyses in Table 2 and described excluded 
low users. Low users were younger and a larger pro-
portion was male, non-vulnerable, low comorbidity 
and from remote areas, compared to patients included 



Page 14 of 17Smithman et al. BMC Primary Care          (2022) 23:238 

in the analyses. Excluding them may have introduced 
selection bias in our results. Younger patients, male 
patients, patients from rural areas and patients with 
fewer chronic diseases have been shown to have lower 
relational continuity [94, 95]. Future work should fur-
ther explore how attachment influences continuity 
for these patients using measures appropriate for low 
users. It should also be noted that in the first post-
attachment year, the number of patients with at least 
two visits increased substantially as the average num-
ber of primary care visits increased,  which may have 
influenced results. To show this variation, we reported 
the percentage of patients with at least two visits and 
average number of primary care visits for each time 
period alongside the Concentration of Care results. The 
Bice-Boxerman Concentration of Care Index also has 
limitations as a measure for continuity of care: while 
concentration is conducive to relational continuity it 
remains a proxy. It is possible that more concentrated 
care could be due to difficulty accessing primary care 
elsewhere or convenience of seeing their attached fam-
ily physician rather than to relational continuity.

Fourth, our data was limited to medical services 
delivered by fee-for-service physician and, therefore, 
does not include primary care delivered by salaried 
physicians, the private sector or allied health providers. 
This limits the generalizability our results beyond fee-
for-service physicians.

Fifth, our main outcomes were number of primary 
care visits (“realized” access) and Concentration of 
Care Index at the physician and practice levels (con-
tinuity of care), commonly used measures of access 
and continuity plausibly influenced by attachment. It 
would be relevant for future studies to evaluate effects 
of attachment on other measures such as emergency 
department visits and patient-reported experience and 
outcomes measures.

Sixth, due to our observational study design and lack of 
control group, there is a risk of historical bias, as changes 
in the health system happening during our study period 
may have influenced our results. However, our results 
show substantial initial improvements in study outcomes 
in the year following attachment, which are sustained at 
slightly lower levels in the second year after attachment. 
This pattern may also be consistent with an episode of ill-
ness, which could have accelerated attachment through 
the centralized waiting lists’ prioritization process and 
would explain increase in utilization [49, 96]. However, 
we observe this pattern for non-vulnerable patients as 
well who are considered generally healthy. Therefore, 
we are fairly confident that the findings presented in this 
paper are associated with attachment.

Finally, the follow-up period is only 2 years. Findings 
should be interpreted with caution and cannot be gener-
alized beyond this period. Nevertheless, our longitudinal 
study design provides a unique contribution to the lit-
erature on access to a family physician. Future research 
should examine whether these results are sustained 
beyond 2 years.

Conclusion
This study is the first to examine changes in access to 
and continuity of primary care associated with attach-
ment through centralized waiting lists for unattached. 
Results show an increase in the number of primary care 
visits and the concentration of care (at family physician 
and practice level) after patient attachment to a family 
physician. Findings support attachment as an impor-
tant building block of primary care.
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