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Ahealth care system is only as strong as
its primary care sector,1 which provides
“entry into the system for all new needs

and problems, provides person-focused (not dis-
ease-oriented) care over time, provides care for
all but very uncommon or unusual conditions …”2

Patient enrolment, team-based care, information
technology, and funding and remuneration
schemes that foster comprehensiveness and col-
laboration are key characteristics of effective pri-
mary care systems.3 None can be singled out as
the most determining, but how they are clustered
defines a limited set of organizational models
that have been associated with a variety of out-
comes.4 Canadian provinces have implemented
different primary care models with different
scopes of changes.5 Research has not yet identi-
fied a “winning” model. For example, in Ontario,
community health centres deliver better chronic
illness care6 but have less accessibility than fee-
for-service enrolment models,7 and no model
provided more comprehensive preventive care.8

Walk-in clinics achieved better quality scores

than did family medicine clinics for treatment of
a set of acute problems.9 How the work is orga-
nized may be as important, if not more impor-
tant, than what the model is called.

These observations suggest that the challenges
associated with providing high-quality services
differ depending on the nature of care consid-
ered.9–11 Even if chronic illness is a major chal-
lenge, the quality of care must not be improved at
the expense of accessibility, preventive or good
episodic care, which are all essential components
of primary care. 

In this study, we report the results of the
quantitative component of a multimethod obser-
vational study conducted in Quebec to determine
which organizational characteristics of primary
care practices are associated with high-quality
care. We sought to find a quality measure of care
that would encompass the comprehensive nature
of primary care (episodic, chronic and preven-
tive care), and we explored how the contribution
of organizational characteristics varied based on
the type of care provided.
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Background: No primary practice care model has
been shown to be superior in achieving high-
quality primary care. We aimed to identify the
organizational characteristics of primary care
practices that provide high-quality primary care.

Methods: We performed a cross-sectional
observational study involving a stratified ran-
dom sample of 37 primary care practices from
3 regions of Quebec. We recruited 1457 pa -
tients who had 1 of 2 chronic care conditions
or 1 of 6 episodic care conditions. The main
outcome was the overall technical quality
score. We measured organizational characteris-
tics by use of a validated questionnaire and the
Team Climate Inventory. Statistical analyses
were based on multilevel regression modelling.

Results: The following characteristics were
strongly associated with overall technical

quality of care score: physician remuneration
method (27.0; 95% confidence interval [CI]
19.0–35.0), extent of sharing of administrative
resources (7.6; 95% CI 0.8–14.4), presence of
allied health professionals (15.3; 95% CI 5.4–
25.2) and/or specialist physicians (19.6; 95% CI
8.3–30.9), the presence of mechanisms for
maintaining or evaluating competence (7.7;
95% CI 3.0–12.4) and average organizational
access to the practice (4.9; 95% CI 2.6–7.2).
The number of physicians (1.2; 95% CI 0.6–1.8)
and the average Team Climate Inventory score
(1.3;  95% CI 0.1–2.5) were modestly associ-
ated with high-quality care.

Interpretation: We identified a common set of
organizational characteristics associated with
high-quality primary care. Many of these char-
acteristics are amenable to change through
practice-level organizational changes.
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Methods

The 3 primary care organizational models in
Quebec are centres locaux de services commu-
nautaires (CLSCs) or community health centres,
traditional fee-for-service practices, and family
medicine groups. Community health centres pro-
vide primary care services to a geographically
defined population, and the physicians are
salaried. Family medicine groups are composed
of 8 or more full-time equivalent family physi-
cians (not necessarily all practising at 1 loca-
tion). Family medicine groups receive funding
for 2 registered nurses, an administrative assis-
tant and a secretary, above any existing staff.
Patients are enrolled, and physicians may be
remunerated by fee-for-service or be salaried.5,12

Selection of practices and patients
This study involved 1 metropolitan region (re -
gion 1) and 2 re gions with urban, suburban and
rural communities (regions 2 and 3). We included
practices with at least 3 general practitioners and
that had been functioning under the current orga-
nizational model for at least 2 years. We excluded
university-affiliated teaching practices because
they have a distinct funding and staffing model.
We used a stratified random sample to ensure
representation from each of the 3 models. We
aimed for a 50% response rate.

We included patients who met the following cri-
teria: able to speak English or French; were aged
18 years or older; could self-declare as having 1 or
more of the target conditions; and had been known
to the practice for at least 2 years (some of the
included indicators required a 2-year observation
period). Patients were recruited in waiting rooms
by trained research technicians. Data were col-
lected between April 2008 and September 2010.

Definition of variables and data
collection procedures

Explanatory variables: organizational
characteristics
The physician in charge of each included practice
completed a questionnaire on organizational char-
acteristics related to vision, organizational structure,
resources and organizational practices; the Organi-
zational Questionnaire has been validated in French
and English (available at www .biomedcentral
.com/1471-2296/11/95, additional file #3).13

In addition to these organizational characteris-
tics, we wanted to have a measure of the effective-
ness of team process. Team process was measured
by use of the Team Climate Inventory,14 which was
completed by all professionals and staff (n = 471)
in each practice. We chose this instrument because

it is associated with quality of care15–17 and has been
validated in many languages.18–22 We used the short
version provided by the authors of the Team Cli-
mate Inventory (Professor Michael West, Lan-
caster University Management School, UK: per-
sonal communication, 2009).14 The Team Climate
Inventory comprises 4 scales: participation safety
(6 items; Cronbach α 0.84) and support for inno-
vation (5 items; Cronbach α 0.81) are scored on a
5-point Likert scale, and vision (4 items; Cronbach
α 0.86) and task orientation (4 items, Cronbach α
0.84) are each scored on a 7-point scale.

Patient-related variables
We collected patient data via use of a question-
naire. The included sociodemographic variables
were age, sex and economic status. We used the
12-Item Short Form Survey (SF-12) as a measure
of functional capacity.23 We computed Ambulatory
Care Groups24 for each patient from the Régie de
l’assurance maladie du Québec (RAMQ) data-
bases to measure morbidity as a control variable.

We measured patients’ experiences of care
using 3 scales of the Primary Care Assessment
Survey25 and 1 scale of the Primary Care Assess-
ment Tool26 (first contact access, validated in
French and English; measures of access during
opening hours, evenings and weekends [4 items,
Cronbach α 0.68]).27 The Primary Care Assess-
ment Survey’s organizational access measures
accommodation (6 items, Cronbach α 0.83),27

contextual knowledge of patient (5 items, Cron-
bach α 0.90)28 and interpersonal communication
(6 items, Cronbach α 0.95).29

Primary and secondary outcome variables
We assessed quality of care for specified condi-
tions: diabetes and coronary artery disease
(chronic illness care); upper respiratory tract
infection, acute bronchitis, pharyngitis, gastroen-
teritis, cystitis and acute lower back pain (episodic
care); and the interventions recommended for
adults by the Canadian Task Force on Preventive
Health Services (preventive care; Appendix 1,
available at www.cmaj .ca /lookup /suppl /doi
:10.1503/cmaj.121802/-/DC1). We selected these
conditions based on prevalence and availability of
validated evidence-based indicators already used
in the United Kingdom30,31 and Canada.6,10,11,32,33 For
episodic care, the criteria included the perfor-
mance of appropriate actions and the avoidance of
inappropriate ones (e.g., antibiotic prescription or
diagnostic imaging). We updated the indicators
based on recent guidelines; 2 panels of 6 family
physicians confirmed their acceptability and rele-
vance for the Quebec context. The indicators are
described in Appendix 1.

The primary outcome measure (overall techni-
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cal quality score) was computed as the average of
individual disease-specific composite scores for
each patient. We calculated these scores as the sum
of all eligible items performed, divided by the
number of eligible items for each tracer condition,
multiplied by 100. To characterize chronic illness
and episodic care (secondary outcome measures),
we computed a technical quality score for chronic
care and prevention; these were grouped together
because chronic illness care must be comprehen-
sive and include preventive care. We also calcu-
lated a technical quality score for episodic care.

We also considered as secondary outcomes
the attainment of treatment targets related to the
chronic conditions (blood pressure ≤ 140/90
mm Hg or 130/80 mm Hg for patients with dia-
betes, low-density lipoprotein cholesterol ≤ 2.1
mmol/L, and glycosylated hemoglobin [HbA1c]
≤ 0.07). Trained chart abstractors extracted data
from patients’ charts. Interobserver reliability
was verified throughout the project for over 10%
of charts. The intraclass correlation coefficients
were 0.77 for the overall technical quality score,
0.67 for the chronic and preventive care techni-
cal quality score, and 0.83 for the episodic care
technical quality score.

Sample size calculation
This study was designed to draw inferences about
the practices’ organizational characteristics, not
their organizational models. We used data avail-
able on the means and standard deviations of the
aggregated episodic care,9 chronic care6,30 and pre-
ventive care33 indicators to estimate the number of
practices needed. The estimated sample size was
40 practices to ensure 90% power to detect a 10-
point difference (out of 100) for the primary out-
come measure and 80% power to detect differ-
ences of that magnitude for the secondary outcome
measures. Improvements of the magnitude of 5%
for some of our indicators (e.g., percentage of
patients with controlled high blood pressure, use of
acetylsalicylic acid or β-blockers among patients
with coronary diseases) are cost-effective.34

Based on previous work establishing the num-
ber of cases needed to obtain a valid estimate of
quality at the practice level (at least 7 cases for
diabetes and coronary diseases30 and 15 cases for
the episodic care score9), we aimed to recruit 30
patients with chronic conditions and 20 with
episodic problems from each included practice.

Statistical analysis
We used multilevel regression modelling35 to
account for the nested nature of the observations
(i.e., patients nested in primary care practices).
We used multilevel linear regression models to
study the effect of organizational characteristics

(level 2 variables) on the technical quality scores
(level 1 variable) while controlling for patient
characteristics (level 1 variables), and we used
multilevel logistic regression models to study the
attainment of treatment targets (defined as
dichotomous variables). For each regression, we
first estimated the organizational-level contribu-
tion to the total variance (model 1, empty
model); we then entered the organizational vari-
ables (model 2), followed by the patient-level
variables, using backward stepwise selection. We
used SPSS version 17.0.1 (SPSS Inc.) and SAS
version 9.2 (SAS Institute Inc.) software.

Ethics approval
This study was approved by the Research Ethics
Committee of the Université de Montréal Hospi-
tal Research Centre and by the Commission d’ac-
cès à l’information of the province of Quebec.

Results

Of 107 randomly selected practices, 39 accepted
the invitation to participate and 2 did not com-

 Table 1: Characteristics of the included practices 

Characteristic 
Included practices,  

n/N (%)  

Total sample    39*/107 (36) 

Region   

Region 1†     14/45 (31) 

Region 2‡     15/44 (34) 

Region 3‡     10/18 (56) 

Type of practice   

Community health centres   10/18 (56) 

Traditional  fee-for-service   13/64 (20) 

Family medicine groups     16/25 (64) 

Remuneration type   

Mostly fee-for-service     27/87 (31) 

Mostly hourly or salary 12/20 (60) 

Practice size   

Small (3 physicians)       1/13  (8) 

Medium (4–9 physicians)     27/65 (42) 

Very large (≥ 10 physicians)  11/29 (40) 

Favoured consultation type§ 

Mostly with appointment    17/47 (36) 

Mostly walk-in       1/13  (8) 

Mixed 11/29 (38) 

*Two practices withdrew during data collection. The final 
sample included 37 practices. 
†Metropolitan region. 
‡Urban/suburban/rural region. 
§This information was not available for Region 3 (total 89 
practices [region 1 plus region 2]). 
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plete the study, giving a final sample of 37 prac-
tices. The response rate (36%) varied among
models and regions (Table 1) and was lowest
among small fee-for-service and walk-in clinics.
The response rates for community health centres
and family medicine groups and in region 3 were
within our target range (50%).

Of 3206 patients who reported being eligible,
2252 (70.2%) agreed to participate. Upon chart
review, we deemed 744 to be ineligible, and 51
patients could not be matched to the RAMQ data-
base because there was an error in the RAMQ
number recorded. The final sample comprised
1457 patients. Patient characteristics (n = 1457)
for the eligible and included practices are shown
in Table 2. Perceived economic status and expo-
sure to interdisciplinary care are the patients’
characteristics that showed the most variability
between clinics.

Technical quality of care scores among the
participating practices were skewed, ranging
from 66.7 (standard deviation [SD] 7.3) to 70.1
(SD 10.5). On average, half of the patients
(51.1%) reached their target for LDL cholesterol,
compared with 57.0% for HbA1c and 61.8% for
blood pressure.

Table 3 summarizes the results of the multi-
level linear regression analyses for the 3 technical
quality scores. The proportion of the variance
attributable to the organizational level (model 1,
empty model) varied according to the technical
quality scores and was greater for the chronic and
prevention technical score than for the 2 others.
Physician remuneration method, extent of sharing
of administrative resources (rent, staff, patients’
charts, income), presence of allied health profes-
sionals and/or specialist physicians, presence of
competence-maintenance mechanisms (continu-
ous professional development activities and chart
audits) and average organizational access to the
practice were strongly associated with the overall
technical quality score (model 2, organizational
characteristics). The number of physicians and the
average Team Climate Inventory score were mod-
estly associated with the technical quality score.
Moderate level of group practice (sharing of
administrative resources) was negatively associated
with overall technical quality. Physician remunera-
tion method was not associated with technical qual-
ity score for chronic and preventive care, whereas
the duration of visits and the number of diagnostic
and therapeutic procedures available on-site were.
Physician remuneration method was closely associ-
ated with visit duration in our bivariate analysis
(Spearman ρ = 0.67, p < 0.001; data not shown).

In our logistic regression analyses, no organiza-
tional characteristics or patient-level variables were
consistently associated with the treatment targets.

Interpretation

Our findings suggest high-quality care can be
achieved by practices with different organiza-
tional models. We identified organizational fac-
tors that, beyond models, can improve care. As
we had hypothesized, organizational contribution
to technical quality differed according to the
nature of care considered. Although the contribu-
tion of organizational factors to episodic care
appears modest, their contribution to chronic ill-
ness care (24%, 95% CI 22.6–25.3) is important.
Few authors have reported on the magnitude of
organizational contribution to quality of care.7,36–38

Our observations about practice size agree
with previous reports.6,11,16 The observed associa-
tions with visit duration and physician remunera-
tion should, however, be viewed with caution.
Research suggests that salary-based remunera-
tion is less efficient than blended remuneration6,39

or fee-for-service schemes.40 The ratio of nurses
to family physicians is smaller in Quebec models
than in most primary care models in Canada,6

and none of our practices used electronic med-
ical records. A recent study suggests that, when
these 2 features are present, the influence of visit
duration and remuneration on quality of care
scores disappears.9 Our results suggest that
longer visits may have been needed for high-
quality care for chronic illnesses to compensate

Table 2:  Distribution of characteristics of 1457 patients across the 37 practices 

Characteristic 
Mean or mean 
proportion (SD) 

Age of patients per practice, yr, mean 59.1  (6.5) 

Female, % 56.5  (10.9) 

Perceived economic status, %   

 Comfortable 22.2  (10.1) 

 Sufficient income 56.6  (9.3) 

 Poor or very poor 21.2  (10.0) 

No. of patients with at least 1 of the target 
chronic illnesses per practice, mean  

25  (11) 

No. of patients with at least 1 of the target 
episodic illnesses per practice, mean 

16  (7) 

Burden of comorbidity by ambulatory care group 
classification (out of 5)  

3.14  (0.35) 

12-Item Short Form Survey, physical 41.0  (3.3) 

12-Item Short Form Survey, mental 48.7  (3.8) 

Interdisciplinary follow-up at the practice 
(chronic-care patients only), % 

36.6  (27.9) 

Follow-up by a specialist physician, % 42.5  (11.3) 

No. of years at the practice, no. 12.5  (5.2) 

Visits at the practice with the regular physician, % 81.8  (16.7) 

Note: SD = standard deviation. 
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for the absence of electronic medical records and
strong interdisciplinary support.

The relation observed between Team Climate
Inventory, high intensity of group practice and the

existence of mechanisms for maintaining profes-
sional skills shed more light than previous research
on the mechanisms by which high-performing pri-
mary care practices develop and maintain strong

Table 3: Results of the multilevel linear regression analysis for the 3 technical quality of care scores considered 

Model; variable* 

Technical quality score, estimate (95% CI)  

Episodic illness 
Chronic illness plus 

prevention Overall  

Model 1 (empty model)    

Fixed effects    

Intercept 70.0 (66.4 to 73.5) 67.2 (64.8 to 69.5) 68.5 (66.0 to 70.9) 

Random effects    

 Organizational-level variance component 84.8 (76.0 to 93.6) 45.7 (41.6 to 49.8) 50.5 (46.1 to 54.9) 

 Patient-level variance component 488.2 (478.7 to 497.7) 144.7 (142.4 to 147.0) 279.7 (276.3 to 283.1) 

Proportion of the variance attributable to the 
organizational level 

14.8% (13.7% to 15.8%) 24.0% (22.6% to 25.3%) 15.3% (14.3% to 16.2%) 

Model 2 (organizational characteristics)    

Fixed effects    

Intercept 42.5 (31.8 to 53.2) 50.9 (39.1 to 62.7) 26.5 (13.8 to 39.2) 

Physician remuneration method (mostly hourly  
   or salaried v. mostly fee-for-service) 

20.4 (13.4 to 27.4)  27.0 (19.0 to 35.0) 

No. of physicians (centred around the  
   mean of the 37 practices = 7) 

 0.8 (0 to 1.6) 1.2 (0.6 to 1.8) 

Presence of other professionals on-site (v. none)    

Physician specialists (with or without other 
     health care professionals) 

 9.4 (–0.9 to 19.7) 19.6 (8.3 to 30.9) 

Other health care professionals  10.8 (1.1 to 20.5) 15.3 (5.4 to 25.2) 

Duration of follow-up/emergency visits by  
    appointment (v. short duration [≤ 10 min]) 

   

Long (≥ 30 min)  18.6 (8.1 to 29.1)  

Average (15–20 min)    

Diagnostic/therapeutic procedures available  
    on-site (many v. few) 

 8.0 (1.6 to 14.4)  

Group practice (sharing of administrative  
    resources) (v. low) 

   

High 8.6 (0.4 to 16.8)  7.6 (0.8 to 14.4) 

Moderate   –8.6 (–16.6 to –0.6) 

Mechanisms for continuous professional  
    development and/or chart audits on site (v. no) 

  7.7 (3.0 to 12.4) 

Participation in a local accessibility network 10.2 (4.0 to 16.4)   

Team Climate Inventory score (centred around 
the mean of the 37 practices = 18) 

  1.3 (0.1 to 2.5) 

Average organizational access (centred  
    around the mean of the 37 practices = 5.2) 

 5.7 (2.8 to 8.6) 4.9 (2.6 to 7.2) 

Random effects    

Organizational-level variance component 8.9 (5.7 to 12.1) 17.8 (15.4 to 20.2) 11.3 (9.5 to 13.1) 

Patient-level variance component 477.3 (468.0 to 486.6) 140.8 (138.6 to 143.0) 260.1 (256.7 to 263.5) 

Proportion of the empty-model (model 1) 
organizational-level variance attributable to the 
organizational variables entered (model 2) 

89.5% (87.1% to 92.5%) 61.0% (59.4% to 63.0%) 77.7% (76.1% to 79.4%) 

Note: CI = confidence interval. 
*Each regression model gives the estimate for only the signi�cant variables. 
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connectedness, good communication, concern for
quality and sustained competence and leader-
ship.41–43 Our observation that moderate intensity of
group practice (v. low-intensity group practice,
where physicians behave more like solo practition-
ers under the same roof) is negatively associated
with quality of care is interesting in light of some
research suggesting that solo practitioners offer
good quality of care.11 Research suggests that
accessibility is associated with lower rates of
emergency visits and admission to hospital,3 and
we found a positive association between organi-
zational accessibility, measured as the capacity to
access the clinic for advice or an appointment,
and technical quality of care. Organizational
accessibility should be viewed as an inherent
dimension of quality of care, much like the provi-
sion of evidence-based care.

Finally, our results suggest that the contribu-
tion of organizational characteristics to blood
pressure, HbA1c and LDL cholesterol control is
more complex than anticipated. Others have also
reported a weak relation between technical qual-
ity scores and treatment targets as defined in
clinical practice guidelines.44 Attaining these tar-
gets may depend on many factors, such as
patients’ capacity for self-care.

Strengths and limitations
We are confident in the internal validity of our
results. We used reliable and validated measure-
ments. The distributions of several of our indica-
tors — control of blood pressure45 and HbA1c,46

organizational accessibility and continuity of
care11 — are comparable to what has been
reported in other studies. Using a composite
score encompassing care for episodic and
chronic illnesses as well as prevention as the pri-
mary outcome measure was an important design
consideration.47 This decision was not based on a
desire to increase the power of the study; it was
based on our definition of high-quality primary
care and on our primary objective. 

The response rate fell short of our target of 50%
but was similar to rates in comparable studies.48,49

We reached our targeted response rate for commu-
nity health centres and family medicine groups.
Clearly, our results do not apply to small tradi-
tional fee-for-service practices and walk-in clinics;
however, those types of practices are not consid-
ered models of the future.4,5 This self-selection bias
would be problematic if our objective had been to
draw inferences from our observations to existing
organizational models; however, we focused on
identifying organizational characteristics associ-
ated with quality of care. We believe that this
selection bias is more likely to result in an underes-
timation of the contribution of organizational char-

acteristics to quality of care by resulting in less
variability between practices.

Conclusion
We identified a common set of organizational
characteristics associated with high-quality pri-
mary care (e.g., effectiveness of team process,
presence of competence-maintenance mecha-
nisms, organizational access). Most of these
characteristics are amenable to change, through
either health policy or practice-level organiza-
tional changes. Beyond investing in new delivery
models, decision-makers should invest in helping
primary care practices reach a high level of func-
tioning by fostering group practice and effective
team-based care.
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