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Abstract
Objective: Specialist physicians may act either as consultants or co-managers for patients with 
chronic diseases along with their primary healthcare (PHC) physician. We assessed factors 
associated with specialist involvement.
Methods: We used questionnaire and administrative data to measure co-management and 
patient and PHC practice characteristics in 702 primary care patients with common chronic 
diseases. Analysis included multilevel logistic regressions.
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Results: In all, 27% of the participants were co-managed. Persons with more severe chronic 
diseases and lower health-related quality of life were more likely to be co-managed. Persons 
who were older, had a lower socioeconomic status, resided in rural regions and who were fol-
lowed in a PHC practice with an advanced practice nurse were less likely to be co-managed.
Discussion: Co-management of patients with chronic diseases by a specialist is associated with 
higher clinical needs but demonstrates social inequalities. PHC practices more adapted to 
chronic care may help optimize specialist resources utilization.

Résumé
Objectif : Les médecins spécialistes peuvent agir comme consultants ou cogestionnaires pour 
les personnes atteintes de maladies chroniques, et ce, de pair avec le médecin de première ligne. 
Nous avons évalué les facteurs associés à l’implication du spécialiste.
Méthode : Nous avons employé des données administratives et des données recueillies par ques-
tionnaire pour mesurer le degré de cogestion ainsi que les caractéristiques des patients et des 
cliniques de première ligne auprès de 702 patients atteints de maladies chroniques fréquentes. 
L’analyse comprenait une régression logistique multiniveau.
Résultats : En tout, 27 % des participants étaient cogérés. Les personnes atteintes de maladies 
chroniques plus graves et dont la qualité de vie est plus affectée par la maladie ont plus de 
probabilités d’être cogérées. Les personnes plus âgées, qui ont un statut socioéconomique moins 
élevé, qui résident en milieu rural et qui sont suivies par une clinique de première ligne dotée 
d’une infirmière clinicienne ont moins de probabilités d’être cogérés.
Discussion : La cogestion par un spécialiste de patients atteints de maladies chroniques est 
associée à de plus grands besoins cliniques mais fait état d’inégalités sociales. Les cliniques 
de première ligne mieux adaptées pour les maladies chroniques pourraient aider à optimiser 
l’utilisation des ressources des spécialistes.

T

Introduction
Ambulatory management of chronic diseases relies mainly on the primary healthcare (PHC) 
setting; however, involvement of medical specialist physicians may improve process and 
outcomes of care for patients with chronic diseases that are within their field of expertise 
(O’Malley and O’Malley 2007; Smetana et al. 2007; Stange and Ferrer 2009). Specialist 
involvement can be of two types – co-manager or consultant – depending on whether or not 
the specialist provides ongoing management in addition to the primary care physician (PCP) 
(Forrest 2009). Specialists are involved as co-managers when they act as regular care provid-
ers for the patients, sharing responsibilities with the PCP for long-term follow-up for the 
patient who was referred (Forrest 2009). Specialists are consultants when their role is limited 
to providing diagnostic/management advice to PCPs (cognitive consultation) or performing 
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diagnostic/curative technical interventions (procedural consultation), without providing ongo-
ing management to the patient for the health problem (Forrest 2009). For example, in the case 
of consultation, a PCP could refer a patient with knee osteoarthritis to the orthopaedist for an 
injection. Once the intervention would be completed, the patient would return to the primary 
care provider for follow-up and would only return to see an orthopaedist when further advice 
or intervention would be sought. In the case of co-management, the patient would return 
regularly to the orthopaedist for monitoring of his arthritis and adjustment of the treatment 
plan. The patient would still be attended by the PCP for management of other health needs. 
The consultant usually requires fewer specialist visits than the co-manager; thus, acting as a 
consultant can free up the specialist’s time to act as consultant/co-manager for more patients 
(Forrest 2009; Jiwa et al. 2008; Starfield 2010).

As specialist resources are limited (Fye 2004; Hanly 2004; Shipton et al. 2003; Stewart 
2008), it is essential that patients receive the appropriate specialist involvement. Evaluation 
of need, enabling and predisposing factors (Andersen 1995) associated with type of special-
ist involvement would consequently be useful for clinicians, researchers and policy makers. 
Studies on referral and utilization patterns of specialists’ services have observed that beyond 
clinical needs, there were social inequities and that provider and practice characteristics fur-
ther predisposed and enabled these patterns (Feldman et al. 2007, 2009; Forrest et al. 2006). 
However, no study has addressed patient, physician or practice characteristics associated with 
type of specialist involvement in populations with chronic diseases. The aim of the present 
study was therefore to determine the clinical, socio-demographic, PCP and PHC practice 
characteristics associated with involvement of a medical specialist physician as a co-manager 
for adults with chronic diseases managed in the primary care setting.

Methods

Design, recruitment and data collection
The present study consisted of cross-sectional secondary analyses using data from a multi-
level design cohort study conducted between 2006 and 2008 to assess the impact of PHC 
practice models on the process of care and health outcomes of patients with chronic diseases 
(Feldman et al. 2012; Lemieux et al. 2011). A sample of 90 PHC practices in Montréal and 
Montérégie regions of the province of Québec (Canada) that managed patients with chronic 
diseases were contacted to participate in the study. Thirty-three PHC practices referred 1,031 
patients with diabetes, arthritis, congestive heart failure (CHF) or chronic obstructive pul-
monary disease (COPD), of whom 776 provided written informed consent and entered the 
cohort. Patients were interviewed at baseline and subsequently at 6, 12 and 18 months using 
standardized questionnaires regarding socio-demographic and clinical characteristics, utiliza-
tion and quality of care and health and quality of life outcomes. We also linked patient data 
from the provincial physician reimbursement administrative database, including information 
over the period of one year prior to entry into the study until one year after entry. As in other 
Canadian provinces, the entire population of Quebec is covered by provincial health insur-
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ance, and physicians bill the province for ambulatory services rendered to patients. In Canada, 
patients usually require a doctor’s referral to consult a specialist. The study was approved by 
the research ethics committees of the relevant institutions.

Co-management by a specialist
Specialist involvement was first determined using the physician reimbursement database and 
was defined as having at least one outpatient encounter with a relevant specialist in the 12 
months prior to or after entry in the study (total period = two years). A two-year period was 
preferred to a one-year period because patients with co-management may not necessarily be 
followed yearly by the specialist. Relevant specialists considered for each diagnosis were cardi-
ologist for CHF, respirologist for COPD, endocrinologist for diabetes and rheumatologist or 
orthopaedist for arthritis. Patients with specialist utilization were further classified according 
to the type of involvement using the following question at baseline: Which clinic mainly fol-
lows you for your (diagnosis)? (a) Your primary care clinic, where your general practitioner is; 
or (b) your specialized clinic, where your specialist doctor is or specialist doctors are. Those 
answering (b) were classified as being co-managed by a specialist. For those who answered (a), 
we used a second question asked at the 18-month follow-up to further determine the type of 
involvement: In addition to being followed by a general practitioner for your (diagnosis), are 
you also followed by a specialist doctor? If yes, for how many years have you been followed by 
the specialist? Participants who reported being followed by a specialist for at least two years 
were also classified as being co-managed at entry into the study. All remaining participants 
were not considered as being co-managed – any contact with a specialist was considered to be 
on a consultant basis.

Independent variables
Patients’ clinical and socio-demographic characteristics (diagnosis, severity of disease, co-
morbidity, age, gender, region [urban = Montréal, rural = Montérégie]), highest level of 
education and perceived income] were measured at baseline using the survey and classified as 
potential need, predisposing or enabling factors for specialist services utilization (Andersen 
1995; Feldman et al. 2007, 2009). Co-morbidity level was measured by the number of 
reported conditions from a list of 17 common chronic diseases (see Appendix available online 
at: www.longwoods.com/content/XXXXX). Disease-specific health-related quality of life 
(HRQoL) questionnaires were used as a proxy for disease severity. The following tools were 
used: Health Assessment Questionnaire for arthritis (Bruce and Fries 2003; Maska et al. 
2011), the Minnesota Living with Heart Failure (Garin et al. 2009; Sneed et al. 2001), the 
Chronic Respiratory Questionnaire (Lacasse et al. 1996; Schünemann et al. 2005) and the 
Audit of Diabetes-Dependant Quality of Life (Bradley et al. 1999). Scores were standard-
ized on a common scale with a mean of 50 and a standard deviation (SD) of 10, with lower 
scores representing more severe cases. PCP’s working experience was determined based on 
graduation year of the physician, which was available from administrative data of the Quebec 
College of Physicians (licensing board). Finally, at baseline, we determined the type of practice 

The Primary-Specialty Care Interface in Chronic Diseases: Patient and Practice Characteristics  
Associated with Co-Management



[56] HEALTHCARE POLICY Vol.10 No.2, 2014

arrangement (community health centre [CHC]/hospital-based family medicine unit, family 
medicine group [FMG], other physician group practice and solo practice) and the following 
organizational components: amount of diagnostic/therapeutic procedures available on-site, 
remuneration mode of physicians (fee-for-services vs. fixed salary/mixed) and presence of 
nurse with an innovative role (see Appendices A–D for description of all these practice  
variables). These practice data were determined based on the results from a survey of PHC 
practices completed one year prior to patient enrolment (Pineault et al. 2009).

Statistical analyses
Because of the nested sampling design and the possible clustering of patient/physician char-
acteristics inside practices, hierarchical two-level logistic regression models with random 
intercept were computed to assess bivariate and multivariate associations between independ-
ent variables and co-management by a specialist. For multivariate analyses, patient’s diagnosis, 
severity of disease, co-morbidity, age, gender, education, perceived income and PCP’s experi-
ence were entered at the individual level, followed at the practice level by region and practice 
arrangement. To isolate the role of organizational components from practice arrangement and 
avoid model over-fitting, we calculated a separate model that included mode of remuneration, 
role of nurse and level of procedures without practice arrangement. Presence of collinearity 
between variables was assessed using Pearson and Spearman correlations, as well as contin-
gency tables (see Appendices E and F for results). The likelihood ratio test was performed 
to assess model fit. The Wald test was used to assess if unexplained variance at patient level 
(τ0

2) differed from zero, and the extended R2 formula of McKelvey and Zavoina was used to 
determine the explained proportion of total variation of co-management (Snijders and Bosker 
1999). We used HLM 6.03 software (Scientific Software International, Lincolnwood) with 
the Laplace estimation method and an alpha level fixed at 0.05 for all analyses.

Sensitivity analyses
To assess robustness of our results, we repeated the modelling strategy with a definition 
of co-management based solely on specialist utilization pattern using the provincial physi-
cian reimbursement administrative database. There is no operational definition of specialist 
co-management that has been proposed in the literature for administrative data. We chose 
to emphasize regularity of encounter with the specialist rather than PCP/specialist ratio 
or number of encounters to capture what we considered the most important aspect of co-
management: being followed over the course of the disease. Therefore, patients who visited 
the relevant specialist at least once in each of the two consecutive years of available data were 
considered to be co-managed. Moreover, to further assess how our findings were specific to 
co-management, we also modelled factors associated with specialist involvement as a consult-
ant in comparison to having no specialist utilization (patients with co-management were thus 
excluded from the analysis). Due to limitations in statistical power resulting from low rates  
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of specialist involvement as a consultant, this later analysis included only patient characteris-
tics and was therefore performed using a standard logistic regression model.

Results
At baseline, 702 patients had complete data and were included in the present analysis. There 
were no significant differences between participants and non-participants according to diag-
nosis, gender and age (results not shown). Characteristics of participants are summarized in 
Table 1. The majority of participants were at least 65 years old (54.2%, minimum = 22,  
maximum = 97), had at least one co-morbidity (74.8%, minimum = 0, maximum = 13),  
had a PCP with at least 15 years of experience (90.0%) and were managed in a PHC group 
practice (91.5%).

The Primary-Specialty Care Interface in Chronic Diseases: Patient and Practice Characteristics  
Associated with Co-Management

Level Characteristics Proportion of participants* (%)

Patient Diabetes as main diagnosis 34.6

Congestive heart failure as main diagnosis 19.4

Chronic arthritis as main diagnosis 26.8

COPD as main diagnosis 19.3

Co-morbidity, median (IQR) number 3.0 (1–4)

HRQoL, mean (SD) score 50.1 (10.0)

Age, mean (SD) years 67.1 (11.7)

Female gender 54.8

No high school diploma 46.7

High school diploma 29.1

Diploma > high school 24.2

Income perceived less or much lesser 22.5

Physician practice Experience of PCP, mean (SD) years 27.2 (8.5)

Urban region 59.0

Solo practice 8.5

Physician group practice 34.9

Family medicine group (FMG) 21.7

Community health centre (CHC)/hospital-based family medicine unit 35.0

Fee-for-services remuneration of PCP 65.1

Nurse with innovative roles 51.5

High level of diagnostic/therapeutic procedures 42.3

TABLE 1.  Characteristics of participants (N = 702)

* Values are in % unless otherwise indicated.

COPD = chronic obstructive pulmonary disease, IQR = interquartile range, SD = standard deviation, HRQoL = health-related quality of life, PCP = primary care 

physician.
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Overall, 314 participants (42.5%) had at least one encounter with a specialist in the 
two-year study period (median visits = 3, 1st quartile = 1 visit, 3rd quartile = 4 visits and 
maximum = 39 visits over two years). Of these 314 participants, 193 (61.6%) were classified 
based on their survey answers as co-managed by the specialist (i.e., 27.4% of the entire sample 
of 702). Co-managed patients had a mean number of 5.1 visits with the relevant specialist 
(SD = 4.6; 95% CI = 4.4–5.7), with 74.6% having more than two visits over the two-year 
period. The proportion of co-management varied between the 33 practices from 0% to 66.7% 
(median = 24.3%, interquartile range = 25.1%).

Table 2 (shown at www.longwoods.com/content/XXXXX) presents proportions, crude 
odds ratios (ORs) and adjusted ORs of being co-managed for each of the factors. Depending 
on the diagnosis, 10% (diabetes) to almost half (CHF) of the patients were co-managed. 
Probability of being co-managed doubled or tripled depending on the type of practice arrange-
ment (from 15% in FMGs to 40% in solo practices). Unadjusted analyses indicated that 
probability of being co-managed was significantly lower for those with less co-morbidity, lower 
education, lower perceived income, living in a rural region, having diabetes, less severe state 
of disease or being followed in an FMG practice. Multivariate analyses further indicated that 
probability of being co-managed by a specialist was lower for those who were older or were 
being managed in a PHC practice with a nurse assuming an advanced role, but was not associ-
ated with co-morbidity.

Assessment of model fit indicated that the proportion of total variation that remained 
unexplained at the practice level once individual-level variables were entered in the model was 
6.0% (t02 = 0.26, p = 0.001). It then decreased to 2.2% (t02 = 0.09, p = 0.019) after intro-
ducing area of residency. Only 1.2% (t02 = 0.05, p = 0.035) or 0.6% (t02 = 0.027, p = 0.090) 
were remaining when practice arrangement or organizational components were respectively 
added. The explained proportion of the total variation of the logit of being co-managed by a 
specialist was 13.8% for clinical factors only, 21.1% with addition of socio-demographic ones 
and 22.3% after including practice arrangement.

Sensitivity analyses
Overall, 191 (27.2%) patients visited the specialist in each of the two consecutive years and 
were consequently classified as co-managed based solely on their utilization pattern. Similar 
results (not shown) were obtained using this definition of co-management, with the excep-
tion that patients managed in CHCs/hospital-based family medicine units demonstrated a 
lower probability of being co-managed compared with those managed in conventional group 
practices (adjusted OR = 0.57, 95% CI = 0.34–0.98). In fact, both definitions agreed on type 
of specialist involvement for two out of three patients (kappa statistic = 0.68; p < 0.001), and 
76.1% of the patients identified as co-managed based on the survey were also classified as co-
managed in these sensitivity analyses. When we computed a multivariate model of specialist 
involvement as a consultant (vs. no encounter with a specialist) as a function of patient char-
acteristics, only diagnosis and area of residency were associated with specialist involvement as 
a consultant.

Jean-Louis Larochelle et al.
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Discussion
We found that among those who had contact with a specialist, a majority had the specialist 
involved as a co-manager and that, overall, a quarter of adults with chronic diseases man-
aged in PHC settings were co-managed by a physician specialist. The probability of being 
co-managed was associated with patient morbidity (index diagnosis and its severity), but not 
co-morbidity. Socio-demographic/economic characteristics of patients also accounted for a 
relatively important portion of the variation in being co-managed. Finally, we found that the 
prevalence of co-management varied between PHC practices, but that region was the main 
source of this variation rather than organizational practice characteristics.

Involvement of the specialist as a co-manager may be needed for health problems falling 
outside PCP management competencies such as severe or uncommon conditions (Starfield 
2010). In contrast, for less severe and/or more common health problems, PCPs may have suf-
ficient expertise to adequately manage the patient with the involvement of the specialist solely 
as a consultant to reduce clinical uncertainty or provide access to technical interventions/tests 
outside the PCP’s scope of practice (Forrest 2009; Starfield et al. 2003). Our results are in 
accordance with these recommendations. Persons with CHF (a more severe condition) were 
most likely to be co-managed by a specialist (more than a third of patients), whereas persons 
with diabetes (a common chronic disease which may require less complex interventions and 
may be less symptomatic than the other ones) were the least likely to be co-managed (only a 
tenth of patients) (Deshpande et al. 2008; Halpin and Miravitlles 2006; Mosterd and Hoes 
2007). Furthermore, persons who had more severe disease (lower HRQoL) were more likely 
to be co-managed. Co-morbidities, which add to the difficulty of patient management (Bayliss 
et al. 2008), would have been expected to increase probability of being co-managed. However, 
we found no association between co-morbidity and co-management after controlling for 
other covariates. Previous studies found that time to specialist consultation after onset of the 
chronic disease decreased with increasing burden of comorbidity (Feldman et al. 2007, 2009). 
Interestingly, they used the Charlson Co-morbidity Index, which also captures the severity  
of co-morbidities by weighting them according to their mortality (Charlson et al. 1987). 
There is currently no gold standard for measuring co-morbidity (Alibhai et al. 2008; Valderas 
et al. 2009), and for practical reasons, we created our own index limited to a co-morbidity 
count. Perhaps severity rather than quantity of co-morbidities may be the actual driver of the 
decision-making process to involve specialists in chronic disease care. Further research is thus 
needed to clarify the true impact of co-morbidity on specialist involvement in ambulatory 
patients with chronic diseases and help determine the best co-morbidity index to use in this 
research area.

We found that lower education and perceived income, as well as older age, were associated 
with decreased probability of being co-managed. This is consistent with findings in specialist 
services utilization literature (Chan and Austin 2003; Feldman et al. 2007, 2009). The present 
findings may reflect differences in preferences and/or barriers to specialist care (Chan and 
Austin 2003). However, they add to the literature indicating that even under universal health 
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insurance for physician services, access to specialist care contradictorily remains prone to social 
inequalities among patients with different socioeconomic status (Chan and Austin 2003; 
Feldman et al. 2007, 2009). Our results also suggest that the probability of co-management 
is almost halved for patients living in rural regions compared with those in urban ones. It is 
possible that physicians in rural regions prioritize specialist involvement as consultants in 
a context of limited availability of specialized resources. Indeed, the ratio of specialists per 
person is four times higher in the Montréal urban area than in the Montérégie rural region 
(Gouvernement du Québec 2004), and it is well-documented that referral, access and utiliza-
tion of specialist services decrease with lower availability of resources (Boyle et al. 2006; Chan 
and Austin 2003; Feldman et al. 2009; Forrest et al. 2006; Jaakkimainen et al. 2003). As these 
socio-demographic discrepancies accounted for a large amount of variation in being co-man-
aged, further studies are needed to determine whether they reflect underuse versus overuse to 
promote health equity.

Experience of the PCP could affect the decision to refer to a specialist (Feldman et al. 
2007, 2009; Forrest et al. 2006). However, physician experience (PCP or specialist) may not 
affect the type of involvement desired (Swarztrauber and Vickrey 2004) and our results are in 
accordance with this. Further research on attitudes and beliefs of physicians is needed to bet-
ter understand the decision-making process leading to co-management.

Consistent with the literature suggesting that PHC practice characteristics account for 
only 5%–10% of specialist services referral and utilization (Forrest et al. 2006; Sullivan et al. 
2005), we found that PHC practice characteristics may account for a limited amount of total 
variation of specialist co-management. Our results suggest that practice models with more 
attributes valued for chronic care (e.g., teamwork, increased accessibility, networking activities 
with community), such as FMGs and CHCs/hospital-based family medicine units, may be 
associated with less patient co-management, contrarily to those with lesser ones, such as solo 
or conventional group practices (Adams et al. 2007; Dennis et al. 2008; Levesque et al. 2012; 
Stange et al. 2010). However, having a nurse with an innovative role (e.g., practice nurse) 
sharing clinical activities with physicians may contribute significantly to explaining these find-
ings. Indeed, we found that patients who were managed in practices that had a nurse in an 
innovative role (e.g., FMGs and CHCs/hospital-based family medicine units) were less likely 
to be co-managed than those in solo and conventional group practices (who typically do not 
have nurses in these positions). In accordance with the literature, we did not find an associa-
tion between physician remuneration mode and co-management (Swarztrauber and Vickrey 
2004).

Limitations
Our study did not assess the quality of collaboration with the specialist, health outcomes 
or appropriateness of co-management. Practices that participated in the study likely have 
PCPs with favourable attitudes towards research and management of chronic diseases. Thus, 
differences observed between practices participating in our study may be less than true dif-
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ferences in the entire population of PHC practices. Our context is one in which all residents 
are insured for medical care and self-referral is limited. Thus, there may be limits in terms of 
generalization to healthcare systems with different accessibility to specialist services. Finally, 
this study addressed only physician specialist involvement. Therefore, results may not apply 
to paramedical specialists’ involvement such as dieticians for diabetes or physiotherapists for 
arthritis patients.

Conclusions
About one-fourth of patients with chronic diseases managed in the primary care setting are 
also co-managed by a medical specialist physician. Severity of the index condition is strongly 
associated with being co-managed by a specialist. Younger persons, those living in urban 
regions and those with higher level of education and financial means were further more likely 
to be co-managed. Organizational practice characteristics may account only for a limited 
amount of variation in distribution of co-management among patients, and interdisciplinary 
group practice involving a nurse with an innovative role may decrease co-management by a 
specialist. Outcome research studies are obviously needed to determine whether type of spe-
cialist involvement (consultant vs. co-manager) relates to different outcomes for persons with 
chronic diseases beyond the difference in frequency of contacts with the specialist.

Correspondence may be directed to: Jean-Louis Larochelle, PT, PhD, Coordonnateur pédagogique 
au programme QPP, Professeur adjoint de clinique, Physiothérapie, École de réadaptation – Faculté 
de médecine, Université de Montréal; tel.: 514-343-6111 ext. 17261; e-mail: jean-louis.larochelle@
umontreal.ca.
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