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Abstract
Objective To determine the proportions of patients who receive care from 
family physicians, specialists, and nurse practitioners for the management of 
common chronic medical conditions. 

Design Population-based retrospective cohort study. 

Setting Province of Alberta.

Participants Adults aged 19 years or older who were registered for provincial 
health services and each had 2 or more interactions with the same provider 
between January 1, 2013, and December 31, 2017, for any of 7 specified chronic 
medical conditions: hypertension, diabetes, chronic obstructive pulmonary 
disease (COPD), asthma, heart failure, ischemic heart disease, and chronic 
kidney disease.

Main outcome measures Numbers of patients being managed for these 
conditions and which provider types were involved in their care.

Results Albertans receiving care for the chronic medical conditions being 
studied (n=970,783) had a mean (SD) age of 56.8 (16.3) years and 49.1% were 
female. Family physicians were the sole providers of care for 85.7% of patients 
with a diagnosis of hypertension, 70.9% with diabetes, 59.8% with COPD, and 
65.5% with asthma. Specialists were sole providers of care for 49.1% of patients 
with ischemic heart disease, 42.2% with chronic kidney disease, and 35.6% with 
heart failure. Nurse practitioners were involved in the care of less than 1% of 
patients with these conditions.

Conclusion Family physicians were involved in the care of most patients with 
any of 7 chronic medical conditions included in this study and were the sole 
providers of care for the majority of patients with hypertension, diabetes, COPD, 
and asthma. Guideline working group representation and the setting of clinical 
trials should reflect this reality.

Editor’s key points
 Family physicians provide a large 
proportion of chronic disease 
management in Alberta, either as 
the sole physician treating a patient 
or in collaboration with specialists. 
This population-based study found 
that the majority of patients with 
hypertension (85.7%), diabetes 
(70.9%), asthma (65.5%), and chronic 
obstructive pulmonary disease 
(59.8%) were managed by family 
physicians alone. 

 Nurse practitioners were involved 
in the care of less than 1% of patients 
with the studied conditions, pointing 
to a need to better understand 
geographic variability in the roles 
they play in the health system. 

 Clinical trials and guidelines for 
chronic conditions should take into 
account which practitioners are most 
involved in their management and 
the settings where patients with these 
conditions are most likely to be seen. 
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Points de repère  
du rédacteur
 Les médecins de famille s’acquittent 
d’une vaste proportion de la prise  
en charge des maladies chroniques 
en Alberta, que ce soit comme unique 
médecin traitant du patient ou en 
collaboration avec des spécialistes. 
Cette étude populationnelle a fait 
valoir que la majorité des patients 
souffrant d’hypertension (85,7 %),  
de diabète (70,9 %), d’asthme (65,5 %) 
et de maladie pulmonaire obstructive 
chronique (59,8 %) étaient pris  
en charge par un médecin de  
famille seulement. 

 Les infirmières praticiennes 
étaient impliquées dans les soins 
de seulement 1 % des patients 
souffrant des problèmes à l’étude, 
ce qui souligne la nécessité de 
mieux comprendre la variabilité 
géographique dans les rôles qu’elles 
jouent dans le système de santé.  

 Les essais cliniques et les lignes 
directrices sur les problèmes 
chroniques devraient tenir compte 
des praticiens qui sont les plus 
impliqués dans leur prise en charge et 
des milieux dans lesquels il est le plus 
probable que les patients souffrant de 
ces problèmes soient traités. 

Résumé
Objectif Déterminer les proportions de patients dont les soins sont prodigués 
par des médecins de famille, des spécialistes et des infirmières praticiennes 
pour des problèmes de santé chroniques courants. 

Type d’étude Une étude rétrospective de cohortes dans la population. 

Contexte La province de l’Alberta.

Participants Les adultes de 19 ans ou plus qui étaient inscrits auprès des 
services de santé provinciaux et qui avaient individuellement eu 2 interactions ou 
plus avec le même praticien entre le 1er janvier 2013 et le 31 décembre 2017 pour 
l’un ou l’autre de 7 problèmes de santé chroniques en particulier : hypertension, 
diabète, maladie pulmonaire obstructive chronique (MPOC), asthme, insuffisance 
cardiaque, cardiopathie ischémique et néphropathie chronique.   

Principaux paramètres à l’étude Le nombre de patients pris en charge pour 
ces problèmes et le type de praticiens impliqués dans leurs soins.  

Résultats Les Albertains qui ont reçu des soins pour les problèmes de santé 
chroniques à l’étude (n=970 783) avaient un âge moyen (ET) de 56,8 (16,3) ans et 
49,1 % étaient des femmes. Leur médecin de famille était le seul prestataire de 
soins de 85,7 % des patients ayant reçu un diagnostic d’hypertension, de 70,9 % 
de ceux atteints de diabète, de 59,8 % ayant une MPOC et de 65,5 % de ceux 
souffrant d’asthme. Un spécialiste était le seul prestataire de soins de 49,1 % 
des patients atteints de cardiopathie ischémique, de 42,2 % de ceux ayant une 
néphropathie chronique et de 35,6 % de ceux ayant une insuffisance cardiaque. 
Les infirmières praticiennes étaient impliquées dans les soins de moins de 1 % 
des patients souffrant de ces problèmes. 

Conclusion Les médecins de famille étaient impliqués dans les soins de la 
plupart des patients souffrant de l’un ou l’autre des 7 problèmes de santé 
chroniques inclus dans cette étude et étaient les seuls prestataires de soins 
pour la majorité des patients atteints d’hypertension, de diabète, de MPOC 
et d’asthme. La représentation dans les groupes de travail sur les lignes 
directrices et le milieu des essais cliniques devraient refléter cette réalité. 
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The ecology of health care refers to where, and 
from whom, patients seek health care services. 
This has been studied both generally1,2 and in the 

Canadian context.3 In all such settings, the majority of 
care—approximately two-thirds—is delivered by family 
physicians.1-3 While the management of chronic condi-
tions such as hypertension and diabetes is one of the 
most common reasons for patients to visit a primary 
care provider,4 other providers such as specialists and 
nurse practitioners (NPs) also manage these condi-
tions. Although primary care providers may deliver most 
health care interactions, it is unclear what proportion of 
patients with chronic conditions they manage. Knowing 
where care is provided and where most care takes place 
would be useful when creating guidelines and recom-
mendations, and research on interventions would be 
most informative if it were conducted in the settings 
where care is actually provided. In a 2015 analysis of 
176 primary care–focused guidelines, family physicians 
represented only 17% of guideline contributors.5

In this study, to better understand how patients are 
managed across the health care system, we determined 
the profession of providers contributing to the care of 
patients with 7 common chronic conditions. We did 
so on a population level, using administrative claims 
data (provider billings) routinely collected by Alberta 
Health Services on the more than 4 million residents 
of Alberta.6 Specifically, we determined the propor-
tions of patients with hypertension, diabetes, chronic 
obstructive pulmonary disease (COPD), asthma, heart 
failure  (HF), ischemic heart disease, or chronic kidney 
disease (CKD) who were managed by family physicians, 
NPs, and specialists.

—— Methods  —— 
Design and setting
The province of Alberta has a government-funded uni-
versal health care system. Free of direct cost to patients, 
this model funds services provided by family physicians, 
NPs, and specialists for acute care and management of 
chronic conditions. This model of health care is common 
across Canada. Our retrospective cohort study exam-
ined health care services provided across Alberta in the 
5-year period from January 1, 2013, to December 31, 
2017. Ethics approval was obtained through the Health 
Research Ethics Board at the University of Alberta in 
Edmonton (Pro00081431).

Data sources
This study linked administrative health databases 
tracking hospitalizations, emergency department vis-
its, hospital outpatient visits, community-based medi-
cal services, vital statistics, and registration with the 
provincial health care plan. All patient-level data were 
accessed securely and analyzed solely by the Alberta 

Health Services Data Steward, with the study team hav-
ing no direct access to patient-level data.

Family physicians, NPs, and specialists submit billings 
and diagnostic codes to the Alberta government for ser-
vices rendered to patients in hospitals or in outpatient 
or community care settings. The provider type is noted 
with each diagnosis and can distinguish between fam-
ily physicians (or general practitioners), physicians with 
other specialty training, and NPs. While general inter-
nists provide primary care services in some countries, 
such as the United States, this is not often the case in 
Canada. In this study we considered general internists 
as providing specialty services for patients with whom 
they interacted. 

Diagnostic codes are captured regardless of how 
practitioners are remunerated (eg, fee for service or 
salary), since practitioners who are paid by salary and 
do not bill the government directly still typically sub-
mit shadow billings that use the same diagnostic codes 
to track their activity. Academic physicians and NPs 
are the most common shadow billers. For any given 
patient interaction more than 1 diagnosis may be pro-
vided, with up to 3 diagnoses being provided for com-
munity services (using International Classification of 
Diseases [ICD]-9 diagnostic codes7) and up to 10 diagno-
ses for hospital-based care (using ICD-10 codes8). These 
administrative claims diagnoses have been validated 
for the detection of corresponding chronic conditions in 
an Albertan9,10 and a Canadian11 context. The number of 
diagnoses submitted is not linked to provider remunera-
tion, which could lead to under-reporting and under-
estimation of the breadth of conditions managed in a 
single visit. Shadow billers may also have less incentive 
to capture all patient interactions given that it does not 
affect their income (eg, they may neglect to submit bill-
ings for telephone calls with patients or with other allied 
health professionals).

Study cohort
We examined administrative claims for all Albertans reg-
istered for provincial health services as of January 1, 2013, 
and identified 2,757,803 patients who were 19 years of 
age or older and had each had 2 or more billings with the 
same family physician, NP, or specialist during the 5-year 
study period (Figure 1). From there we identified those 
with 2 or more interactions with the same provider for 
any of the 7 specified common chronic medical condi-
tions, which included hypertension (ICD-9 codes 401-405, 
997.91; ICD-10 codes I10 to I13, I15), diabetes mellitus 
(ICD-9 codes 249, 250; ICD-10 codes E10 to E14), COPD 
(ICD-9 codes 490 to 492, 496; ICD-10 codes I278, I279, 
J684, J701, J703, J40 to J47, J60 to J67), asthma (ICD-9 code 
493; ICD-10 code J45), HF (ICD-9 codes 428, 425; ICD-10 
code I50), ischemic heart disease (ICD-9 codes 410 to 414; 
ICD-10 codes I20 to I25), and CKD (ICD-9 codes 403 to 
404, 582, 583, 585, 586 to 589, 285.21, 753, 249.4, 250.4, 
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Figure 1. Derivation of study cohort: Individuals could have had more than 1 of the 7 chronic conditions chosen for study.

V45.1, V56; ICD-10 codes Z490 to Z492, N032 to N037, 
N052 to N057, I120, I131, Z940, Z992, N250, N18, N19), 
thereby composing our study cohort (n=970,783). These 
chronic conditions were deemed important and com-
monly encountered based on consensus of the authors, 
all of whom participate in chronic disease management. It 
is estimated that 22.6% of Canadians have hypertension,12 
5.0% have heart disease, and 1.0% have HF.13 Asthma, dia-
betes mellitus, and COPD affect 8.1%, 6.9%, and 3.1% of 
Canadians, respectively,14 and 12.5% of Canadians have 
been diagnosed with CKD.15 

Main measures and patient characteristics
We determined how many patients were being man-
aged for each chronic medical condition and recorded 
which provider types were involved in their care. We 
also collected basic demographic characteristics for the 
patient population (eg, age, sex, and presence of com-
plex comorbidity). We defined complex comorbidity as 
the presence of 3 or more of the studied chronic condi-
tions, recognizing that this would not detect comorbid-
ity in individuals with other chronic physical and mental 
health conditions that were not examined in this study.

Statistical analysis
For each studied chronic condition, we allocated patients 
to the following mutually exclusive categories: manage-
ment exclusively by a family physician; management 
exclusively by a specialist; co-management by a family 
physician and a specialist; and any involvement of an 
NP, regardless of which other providers (family physi-
cian or specialist) might be involved. We aggregated 

patients with NP involvement into a single category as 
we expected the number of patients with NP involve-
ment to be small relative to those seen by other provider 
types, given the much lower number of practising NPs in 
the province compared with both physician types. Our 
results are presented as the total number and percent-
age of patients for each provider category. 

  —— Results —— 
The 970,783 unique patients included in our analysis had 
a mean (SD) age of 56.8 (16.3) years and 49.1% were 
female. Moreover, 15% were 75 years of age or older and 
10.8% had 3 or more of the 7 chronic medical conditions 
studied. Demographic characteristic details according to 
provider relationship are provided in Table 1. Of the 7 
highlighted chronic conditions, hypertension was by far 
the most commonly treated condition, followed by diabe-
tes mellitus and ischemic heart disease (Table 2).

Family physicians provide a large proportion of chronic 
disease management in Alberta, with or without specialist 
involvement. Family physicians were the sole health care 
providers for most patients with hypertension (85.7%), 
diabetes (70.9%), asthma (65.5%), and COPD (59.8%); very 
few patients with hypertension (3.6%) or diabetes (5.0%) 
were managed solely by specialists. Although family phy-
sicians were still involved in the management of most 
patients, specialists were more likely to be the sole man-
agers of patients with ischemic heart disease (49.1%), 
CKD (42.2%), and HF (35.6%). Regardless of condition, 
NPs were involved in the care of less than 1% of patients. 
Details are provided in Table 2 and in Figure 2.
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Table 1. Characteristics of study cohort by provider type

CHARACTERISTIC
OVERALL COHORT

n=970,783

MANAGED BY FAMILY 
PHYSICIAN ONLY

n=580,230 (59.8%)

MANAGED BY  
SPECIALIST ONLY

n=100,665 (10.4%)

MANAGED BY  
FAMILY PHYSICIAN  

AND SPECIALIST
n=288,764 (29.7%)

ANY NP INVOLVEMENT 
n=1124 (0.1%)

Mean (SD) age, y 56.8 (16.3) 56.1 (16.0) 49.2 (16.8) 60.9 (15.4) 54 (13.6)

Female, n (%)* 476,206 (49.1) 291,936 (50.3) 52,024 (51.7) 131,733 (45.6) 513 (45.6)

Age ≥75 y, n (%)* 145,620 (15.0) 78,431 (13.5) 8077 (8.0) 59,029 (20.4) 83 (7.4)

≥3 studied chronic 
conditions, n (%)*

104,483 (10.8) 72,998 (12.6) 15,834 (15.7) 15,640 (5.4) 11 (1.0)

NP —nurse practitioner.
*Percentages calculated from column total.

Table 2. No. of Albertans with chronic conditions of interest managed by family physicians, specialists, or NPs

CHRONIC CONDITION
TOTAL 

PATIENTS, n 

PATIENTS BY PROVIDER TYPE, n (%)*

MANAGED BY FAMILY 
PHYSICIAN ONLY

MANAGED BY  
SPECIALIST ONLY

MANAGED BY  
FAMILY PHYSICIAN  

AND SPECIALIST
ANY NP  

INVOLVEMENT†

Hypertension 637,139 546,132 (85.7) 22,951 (3.6) 67,678 (10.6) 378 (0.06)

Diabetes mellitus 271,559 192,469 (70.9) 13,674 (5.0) 64,816 (23.9) 600 (0.22)

COPD 134,426 80,423 (59.8) 24,437 (18.2) 29,406 (21.9) 160 (0.12)

Asthma 161,925 106,141 (65.5) 33,352 (20.6) 22,362 (13.8) 70 (0.04)

Heart failure 76,166 26,486 (34.8) 27,148 (35.6) 22,514 (29.6) 18 (0.02)

Chronic kidney disease 72,377 26,170 (36.2) 30,510 (42.2) 15,677 (21.7) 20 (0.03)

Ischemic heart disease 212,679 48,683 (22.9) 104,436 (49.1) 59,539 (28.0) 21 (0.01)

COPD—chronic obstructive pulmonary disease, NP—nurse practitioner.
*All provider categories are mutually exclusive.
†Whenever an NP billed for a service 2 or more times, that patient was assigned to this category regardless of involvement by any other provider type.

—— Discussion ——
The ecology of health care concept shows the major-
ity of medical care is provided by family physicians.1,3,16 
While this framework does not speak to the complex-
ity of patients’ conditions, our findings demonstrate that 
family physicians play a role in managing most patients 
with chronic conditions, often as the sole manager of 
that condition. In seeming contradiction to this, Tonelli 
et al have suggested that patients attached to family 
physicians are the least complex of those seen by all 
medical specialists17; however, their finding is hardly 
surprising. In a health care system where many patients 
have a family physician, the complexity of a primary 
care patient panel cannot help but approach the popu-
lation average. Whether family physicians are spend-
ing more of their time with their more complex patients, 
which is likely, is not captured by such an analysis.

Our finding that NPs are involved in the care of less 
than 1% of patients with these conditions is consistent 
with what is known about the deployment of NPs in 
Alberta. Although at the time of our analysis there were 
roughly 600 NPs practising in Alberta, only 50 worked 
in primary care settings.18 Most worked in hospitals, in 
acute care, and in specialty outpatient clinics as specialist 

extenders. This compares with 5652 family physicians 
and general practitioners operating in Alberta in 2018, 
according to Canadian Medical Association data.19

Limitations
Our findings are strengthened by the ability to examine 
an entire population, but they are limited by being spe-
cific to the Alberta health care system and by physician 
billing data not being intended for research purposes. In 
a fee-for-service environment where only one diagno-
sis is required for billing, providers have no incentive to 
record all diagnoses relevant to an encounter along with 
their billing. Family physicians, for instance, might be 
managing patients with HF or ischemic heart disease but 
recording only one aspect of risk management, such as 
care related to diabetes or hypertension, and not record-
ing ischemic heart disease or HF as reasons for the con-
sultation unless the patient is symptomatic. Academic 
physicians and NPs are typically also on salary and sub-
mit shadow billings, which means they have less per-
sonal incentive to capture all clinical activity. This might 
have reduced the apparent involvement of NPs. It should 
also be noted that this study did not look at non-billable 
health services, such as naturopathic or chiropractic care. 
Lastly, our study is limited by considering only 7 common 
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Figure 2. Percentage of patients managed by each provider type according to chronic condition

chronic medical conditions. Mental health conditions 
such as depression, anxiety, and substance use disor-
ders, for instance, are commonly encountered in pri-
mary care and were not included in this analysis.

Future research
An examination of the extent to which community fam-
ily practices are sites of randomized trials would be 
beneficial in the creation of primary care guidelines, par-
ticularly those pertaining to hypertension and diabetes. 
Research is also needed to outline the footprint of NPs in 
Canada. Although it is often assumed NPs are augment-
ing primary care services, only a few of those in Alberta 
appear to be serving in that role. The geographic vari-
ability in terms of the nature and availability of primary 
care NP services—whether as solo providers or as part 
of a medical home20—needs clarification. 

Conclusion
Family physicians are involved in managing the major-
ity of patients with chronic conditions, and for condi-
tions such as diabetes and hypertension they are the 
sole provider for most patients. Interventions for these 
conditions should be studied in primary care settings 
where possible, and consideration should be given to 
family physicians playing a larger role in clinical guide-
line development and screening recommendations.     
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