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Abstract
Objective  To understand use of family physician services and emergency 
department visits by adolescents and young adults with chronic health conditions. 

Design  Longitudinal retrospective observational cohort study using 
administrative health data.

Setting  Chronic care clinics at a tertiary care pediatric hospital in Calgary, Alta. 

Participants  In total, 1326 adolescents who were between 12 and 15 years old 
in 2008, who were observed until 2016, and who received medical services for 
chronic conditions were enrolled in the study. Eligible participants had at least 
4 visits to the same chronic disease clinic in any 2-year window before age 18.

Main outcomes measures  Group-based trajectory modeling was used to 
identify groups of adolescents with distinct patterns of health care use (for 
visits to emergency departments and to primary care practices), while c2 tests 
explored trajectory group differences (eg, sex, location of residence).

Results  Median age was 14 years (range 12 to 17 years) at study entry, and 22 
years (range 14 to 24 years) at study exit. Half were female and most (85.4%) 
lived in an urban area. Median observation period was 8.7 person-years (range 
1.3 to 9.1 years). Group-based trajectory modeling identified 5 distinct trajectory 
groups of primary care use and 4 groups of emergency services use. Groups 
differed by sex and location of residence in each trajectory model.  

Conclusion  Many adolescents increased their use of emergency services 
between the ages of 12 and 24 years, with distinct patterns of primary care use 
being observed. Association of additional patient- and system-level factors (eg, 
disease severity, distance to nearest family physician office) should be explored.

Editor’s key points
 Use of emergency services (ie, 
emergency department visits) 
increased after age 16 among a 
cohort of adolescents, while use of 
primary care (ie, family physician 
visits) varied over time.

 Group-based trajectory modeling 
identified 5 distinct patterns of 
primary care use and 4 patterns  
of emergency department use.

 The potential barriers to and 
facilitators of family physician 
involvement at various times 
during the transition period 
need to be explored from the 
perspectives of youths, providers, 
and key stakeholders.
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Résumé
Objectif Comprendre le recours aux services d’un médecin de famille et 
les visites aux services d’urgence par les adolescents et les jeunes adultes 
souffrant de problèmes de santé chroniques. 

Type d’étude Étude de cohortes par observation, longitudinale et rétrospective, 
au moyen de données administratives sur la santé.

Contexte Des cliniques de soins pour maladies chroniques dans un hôpital 
pédiatrique de soins tertiaires à Calgary (Alberta) 

Participants Dans l’ensemble, 1326 adolescents âgés de 12 à 15 ans en 2008, 
en observation jusqu’en 2016 et ayant reçu des services médicaux pour 
des problèmes chroniques ont été inscrits dans l’étude. Les participants 
admissibles avaient consulté une clinique pour la même maladie chronique au 
moins 4 fois durant un intervalle de 2 ans, quel qu’il soit, avant l’âge de 18 ans. 

Principaux paramètres à l’étude Une modélisation des trajectoires par groupe 
a été utilisée pour identifier des groupes d’adolescents ayant des habitudes 
distinctes d’utilisation des soins de santé (pour les visites aux services 
d’urgence et à des cliniques de soins primaires), tandis que des tests c2 
exploraient les différences dans les groupes de trajectoires (p. ex. genre, lieu  
de résidence). 

Résultats L’âge moyen était de 14 ans (variant de 12 à 17 ans) au début de 
l’étude et de 22 ans (entre 14 et 24 ans) à la fin. La moitié des sujets étaient 
de sexe féminin, et la plupart (85,4 %) vivaient en milieu urbain. La période 
moyenne d’observation était de 8,7 années-personnes (entre 1,3 et 9,1 ans). 
La modélisation des trajectoires par groupe a cerné 5 groupes distincts de 
trajectoires d’utilisation des soins primaires et 4 groupes de recours aux 
services d’urgence. Les groupes variaient selon le sexe et le lieu de résidence 
dans chacun des modèles de trajectoires. 

Conclusion De nombreux adolescents ont augmenté leur utilisation des 
services d’urgence entre 12 et 24 ans, et des modèles distincts de recours aux 
soins primaires ont été observés. Il y aurait lieu d’explorer l’association entre 
d’autres facteurs chez les patients et à l’échelle du système (p. ex. la gravité de 
la maladie, la distance pour se rendre à la clinique de médecine familiale la 
plus proche). 

Points de repère  
du rédacteur
 Le recours aux services 
d’urgence (p. ex. visites à un 
service d’urgence) a augmenté 
après l’âge de 16 ans chez une 
cohorte d’adolescents, tandis que 
l’utilisation des soins primaires 
(p. ex. visites chez un médecin de 
famille) variait avec le temps. 

 La modélisation des trajectoires 
par groupe a identifié 5 modèles 
distincts d’utilisation des soins 
primaires et 4 modèles de recours 
aux services d’urgence.  

 Les éventuels facteurs pouvant 
nuire ou aider à la participation 
des médecins de famille à divers 
moments durant la période de 
transition doivent être explorés 
selon les points de vue des  
jeunes, des professionnels et  
des principaux intervenants. 
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Adolescents with chronic health conditions 
are required to transfer from pediatric to adult 
care when they turn 18 years old (though this 

varies across health care jurisdictions in Canada).1 
Transitioning to adult care is a challenging and complex 
process for adolescents and their families. Numerous 
barriers to successful transition exist2 and include lack 
of care coordination,3,4 inadequate preparation or trans-
fer planning for families,5-7 poor access to ambulatory 
adult care,8 and lack of developmentally appropriate 
services for young adults in the adult system.4,9 These 
factors can lead to deterioration in health and disen-
gagement from health services, posing substantial risks 
for these young adults.10,11

Increases in emergency department use and hos-
pitalizations for young adults (ie, 18 to 25 years) are 
common quality indicators of “poor transition” to adult 
care.9,12 These indicators have been observed in those 
with various diseases, including type 1 diabetes,11,13 con-
genital heart disease,14 sickle cell disease,15,16 and inflam-
matory bowel disease.17 Although use of emergency 
services and hospitalizations are important indicators, 
they do not fully capture the continuum of health care 
for adolescents transitioning to adult care.12 Routine pri-
mary care, as recommended by transition guidelines,2 
can mitigate adverse outcomes or visits to emergency 
departments and promote health maintenance.18 Yet, in 
the United States, the percentage of young adults with a 
chronic health condition who have routine primary care 
varies from 40% to more than 90%.19,20 Furthermore, very 
few pediatric transition interventions involve a primary 
care component,21 and thus little is known about how 
adolescents use primary care services during that transi-
tion period.

In Canada, most people receive primary care from 
family physicians.22 For example, a national survey of 
adolescents and young adults (aged 12 to 24 years) 
showed that approximately 64% reported having at least 
1 visit with a family physician and 62% were “high users” 
(4 or more visits). In adolescents ages 12 to 19, having 
a chronic condition was associated with greater use, 
but this association did not hold during young adult-
hood.23 Being a female living in an urban area was 
also associated with use.23,24 Limitations included use 
of self-reported measures and a cross-sectional design. 
Identifying potential differences in the use of family phy-
sician services over time is needed and could inform a 
more comprehensive understanding of health care use 
by adolescents.

To address this gap, we conducted a longitudinal 
study examining health care use (ie, visits to emergency 
departments or family physicians) in a cohort of adoles-
cents aged 12 to 18 years who received chronic medi-
cal services at a tertiary pediatric hospital in Alberta 
between 2008 and 2016. The objective was to determine 
whether distinct patterns of health care use existed 

within our cohort. A second, exploratory objective was 
to examine the association of patient-level variables (eg, 
sex, clinic affiliation) with the identified patterns.

—— Methods —— 
Data for this retrospective observational cohort study 
were obtained from the Calgary Transition Cohort for 
which cohort creation methods were published previ-
ously.25 The Calgary Transition Cohort represents a cohort 
of adolescents and young adults aged 12 to 24 years who 
received care from a chronic disease clinic between 2008 
and 2016 at a tertiary pediatric hospital in Calgary, Alta. 
The province of Alberta, with a population of 4.1 mil-
lion, is the fourth largest in Canada and, like all Canadian 
provinces, has a universal publicly funded health care 
system that covers more than 99% of the population. 
Physicians are paid for services provided to patients (hos-
pitalized patients as well as outpatients) by the Ministry 
of Health in Alberta. The hospital is 1 of 3 tertiary care 
pediatric hospitals in Alberta and provides care to all 
children and adolescents aged 0 to 18 years old in the 
Calgary zone, which has a population of 1.5 million resi-
dents and, according to 2016 census data, includes about 
18% young people (aged 10 to 24 years).26

Calgary Transition Cohort
The Calgary Transition Cohort (N=1326) was created 
using patient-level hospital records held by the Alberta 
Health Services (AHS) corporate data repository.25 
Patients eligible for the cohort were 12 to 15 years old in 
2008; were involved with a chronic care clinic (CCC) at 
Alberta Children’s Hospital (eg, diabetes, endocrinology, 
nephrology); and had at least 4 visits to the same CCC 
within a 2-year period, with at least 3 months between 
visits, before the age of 18. The age criteria ensured out-
comes could be observed for at least 2 years before and 
after age 18. Not all clinics at the hospital were included; 
CCCs were selected by the research team and key stake-
holders to represent clinics likely to provide ongoing 
care to adolescents. The 4 qualifying CCC visits had to 
be at least 3 months apart to align with definitions of 
chronic health disorders in childhood, although some 
patients had more frequent visits.25

Patients were excluded if they moved out of prov-
ince during the study window or if they had an invalid 
AHS insurance plan number, which provides a unique 
identifier for each person eligible for health care in the 
province. The Calgary Transition Cohort was determin-
istically linked to several administrative health data 
sets using patients’ unique identifiers to describe demo-
graphic information and health care use.

The study was approved by the University of Calgary 
Conjoint Health Research Ethics Board in Alberta. Written 
consent from individual patients was not required, 
as analyses were performed using administrative  
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data collected by AHS (custodian for all databases used 
in this study); no identifiable data were released to the 
research team.

Demographic data.  Patients’ sexes, birth dates, and 
postal codes were obtained from the vital statistics data 
set.25 For the purposes of this study, postal codes from 
the 2011 census were used. Residence location (ie, urban 
or rural) was based on postal code upon entry into the 
cohort and the AHS rural-urban typology.27 Area-level 
socioeconomic status was determined using the material 
deprivation component of the Alberta Pampalon depri-
vation index (PDI).28 This index is a small area–based 
composite index that uses Canadian census data at the 
dissemination area level to present socioeconomic dis-
parities among the population. The material deprivation 
component of the PDI is most relevant and applicable in 
Alberta.28 This index stratifies the population into 5 quin-
tiles, with the highest quintile (Q5) representing the popu-
lation living in areas with the most deprivation.

Health care service use data.  Health data sets included 
in this study were from the National Ambulatory 
Care Reporting System (NACRS)29 and Alberta Health  
Care practitioner claims. The NACRS contains ambula-
tory care data and includes emergency department visit 
details (eg, date, service provided) at the patient level. 
For each visit to the emergency department, there can 
be up to 10 ICD-10-CA diagnostic codes. The NACRS 
falls under mandatory national reporting guidelines, 
and data quality is monitored regularly by the Canadian 
Institute for Health Information. Physician claims data 
from the Ministry of Health report physician remuner-
ation for services provided to patients and contain a 
unique physician identification code to support submis-
sion of claims. A physician’s claim for payment must, 
in addition to a billing code for the service provided, 
include the patient’s unique identifier and up to 3 ICD-9 
diagnostic codes for health conditions for which serv-
ices were provided. Our study obtained claims data on 
visits to family physicians, as these claims distinguish 
visits to family physicians from visits to other types of 
physicians. Only 1 visit per day to a family physician 
was included in our visit counts; it is possible that youth 
receiving care from multiple physicians could have had 
more than 1 visit per day.

Analysis  
To identify subgroups within the Calgary Transition 
Cohort who had similar patterns of health care use over 
time, longitudinal group-based trajectory modeling30 
(GBTM; a type of finite mixture modeling) was performed 
using R statistical software (CrimCV package, version 
0.9.6). Separate GBTM analyses were conducted for use 
of emergency services and of primary care (ie, visits 
to family physicians), which were the only variables  

entered into models to determine groups. Group-
based trajectory modeling uses a clustering approach 
that identifies groups, within a heterogeneous popu-
lation, that follow similar (within groups) but distinc-
tive (between groups) patterns of use over time.31 The 
optimal number of trajectory groups is determined 
by fitting a series of models with various complexity  
(by adding more groups) and assessing model fit. A zero-
inflated Poisson model, offered by R statistical software, 
was used to fit models with a predetermined number 
of groups (2 to 5). Event rates during unobserved peri-
ods were handled as per R statistical software. Model 
fit indices included Bayesian information criterion and 
Akaike information criterion; the preferred model had 
the lowest values for these indices. Model selection was 
also guided by visual inspections of graphs. Discussions 
within our team and with clinical stakeholders ensured 
the statistically preferred model was also useful and 
applicable to our research aim.32,33

Initial models were built using the quadratic degree 
of the polynomial to specify the shape of each tra-
jectory. Once the model with the optimal number of  
trajectory groups was selected, the preferred degree 
of the polynomial was tested with different iterations; 
the model with the lowest Bayesian information cri-
terion was selected. Given that group membership in 
GBTM is probabilistic (ie, subjects do not belong to tra-
jectory groups but are assigned a probability of group 
membership), we also examined the adequacy of our 
selected model by examining the posterior probabilities 
estimated from the model parameters. Trajectory groups 
were described using basic statistics (means, medians, 
and proportions) for certain characteristics (eg, sex, loca-
tion of residence, primary clinic affiliation). Associations 
between demographic (eg, sex, rural residence) and 
health service use variables (eg, primary clinic affiliation) 
with group trajectories were analyzed for groups with cell 
sizes below 5, using c2 tests; an a level of .05 was used 
for all statistical tests, with 95% confidence intervals.

—— Results —— 
Overall, 1326 adolescents met eligibility criteria and had 
at least 4 visits to the same CCC within a 24-month win-
dow before age 18; 7.6% of patients met these visit crite-
ria at more than 1 CCC (ie, had at least 4 visits at various 
clinics). The median age at study entry (ie, at first quali-
fying CCC visit) was 14 years (range 12 to 17 years), and 
at study exit was 22 years (range 14 to 24 years). The 
median duration of observation was 8.7 person-years 
(range 1.3 to 9.1 years). Half the sample was female and 
most (85.4%) resided in an urban location. Moreover, 
18.0% of the sample resided in a deprived area (Q5) 
based on an area-level measure of socioeconomic sta-
tus. Twenty-eight patients (2.1%) died during the obser-
vation period and 9 patients died before reaching 18 
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years. About one-third of patients were involved with 
more than 1 CCC at the hospital during the study win-
dow. Most patients who met eligibility criteria attended 
diabetes (21.3%), gastroenterology (12.5%), rheuma-
tology (9.8%), or neurology (8.4%) clinics. Descriptive 
statistics of sample characteristics for the cohort are 
summarized in Table 1.25,27,28

Health care use during a 9-year period
Visit rates per person-year (total visits per available  
person-years) are reported below for visits to emer-
gency departments and to family physicians separately. 
To identify subgroups within our cohort with distinct 
patterns of emergency department or family physician 
use, GBTM was used. In Table 2, we present the median 
and interquartile range of the predicted probabilities of 
membership for each group, among those assigned to 
that group (eg, predicted probability of being in group 1 
among those assigned to group 1), separately for each 
trajectory model. Group membership was predicted with 
high probability (close to 1.00, or 100%) across groups in 
both models. Visit rates per person-year, per trajectory 
group, are also presented in Table 2.

Emergency department use.  For the entire cohort, the 
annual rate of visits to emergency services per person-
year was 0.78. Age-specific visit rates ranged from 0.3 
at age 14 to 1.7 at age 18. Group-based trajectory mod-
eling revealed that a 4-group model best fit the data 
(Figure 1). Trajectories included group 1 (n=3, <1% of 
sample), which showed an increased use of emergency 
services after age 15 and decreased use after age 20; 
group 2 (n=106, 8.0%) and group 3 (n=415, 31.3%), both 
of which showed a gradual increase in use of emer-
gency services after age 16, with different “peaks” in 
visit frequency (<5 visits); and group 4 (n=802, 60.5%), 
which showed a stable pattern of low use of emergency 
services over time. Proportions differed in sex and resi-
dence across groups (P<.05; Table 328); groups 2 and 
3 had a higher percentage of female patients and peo-
ple living in rural areas. Groups attending emergency 
departments did not differ by area-level socioeconomic 
status quintiles.

Primary care use.  Annual primary care visit rate 
per person-year was 3.44. Age-specific visit rates var-
ied and ranged from 1.3 at age 13 to 4.3 at age 19. 
Our modeling analysis revealed a 5-group model 
(Figure 2). Trajectories consisted of group 1 (n=5, <1%), 
which showed a sharp increase in primary care use 
after age 15 and a sharp decrease after age 18; group 2 
(n=96, 7.2%), which showed increasing use after age 12 
and decreasing use after age 15; group 3 (n=157, 11.8%)  
and group 4 (n=490, 36.9%), both of which showed 
a gradual increase in use after age 16 and varying 
peaks in visit frequency; and group 5 (n=578, 43.6%), 

which showed a stable trajectory of low primary care 
use. Annual visit rates per group are presented in 
Table 1.25,27,28 Similar to use of emergency services, pro-
portions by sex and residence differed across groups 
(P<.05; see Table 428): 

Table 1. Characteristics of the Calgary Transition Cohort: 
N=1326.*

CHARACTERISTICS COHORT, %

Sex

• Female 50.2

• Male 49.8

• Other 0.0

Deaths during study window† 2.1

• Death by suicide 14.2

• Death related to chronic condition or 
other

85.7

Residence location at study entry‡

• Urban or metro 85.4

• Rural 14.6

Pampalon deprivation index quintile§

• Q1 (least deprived) 18.6

• Q2 20.8

• Q3 20.1

• Q4 17.9

• Q5 (most deprived) 18.0

• Data missing 4.5

CCC involvement during study window‖

• 1 clinic only 67.6

• >1 clinic 32.3

Most frequently visited  
CCC during study window

• Diabetes 21.2

• Gastroenterology 13.2

• Rheumatology 12.1

• Neurology 8.6

• Endocrinology 7.1

• Nephrology 7.1

• Neuromotor 4.2

• Asthma 3.4

• Oncology 3.3

• Ophthalmology 2.8

• Cardiology 2.2

CCC—chronic care clinic.
*Reprinted with permission from Schraeder et al.25

†Average age at death was 18.9 years.
‡Residence defined by Alberta Health Services.27

§Pampalon deprivation index quintiles were determined using 2011 
census data.28

‖Clinics representing less than 2% (n=28) of sample not reported.
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there was a higher percentage of female patients in 
groups 2, 3, and 4, and a higher percentage of people 
living in rural areas in group 2. The number of chronic 
disease clinics (1 vs >1) that a patient visited and their 
area-level socioeconomic status were not associated 
with trajectory group membership.

—— Discussion ——
This study described patterns of health care use, spe-
cifically use of emergency services and of family physi-
cians, within a cohort of adolescents (N=1326) seen at 
various chronic disease clinics at a tertiary care pedi-
atric hospital. Visit rates (per person-year) for use of 
emergency services and for use of primary care over a 
9-year window were 0.75 and 3.32, respectively. Using 
GBTM, we were able to further explore these crude rates 
and examine potential groups with distinct patterns of 
health care use over time during this transition age (12 
to 24 years old).

In terms of emergency services use, a pattern of 
increasing use after age 16 was observed in 40% of our 
cohort. Three different subgroups emerged with varying 
peaks in maximum frequencies of visits to emergency 
departments at certain ages. A very small percentage 
(<1%) showed a sharp increase in visits after age 15 (to a 
maximum of about 30 at age 20) and had an annual visit 
rate of 15. Increased use of emergency services after 
transfer to adult care, as demonstrated by subgroups 
in our cohort, is similar to other studies.14,18,34 Our study 
suggests use of emergency services might increase at an 
earlier age (ie, 15 years) for some adolescents compared 
with previous data reporting increased use immediately 
after age 18.13,14,17

For family physicians, our cohort showed variability in 
use over time. A very small percentage showed a sharp 
increase in use after age 15 (to a maximum of 63 vis-
its at age 18) and a decrease after age 18. Some (7%)  

Table 2. Posterior probabilities for GBTM analyses: N=1326.

GBTM ANALYSIS COHORT, n (%)
MEDIAN ESTIMATED POSTERIOR 

PROBABILITY (IQR)*
VISIT RATE (TOTAL VISITS/

PERSON-YEARS AVAILABLE)

ED trajectory model

• Group 1 3 (<1) 1.00 (1.0-1.0) 14.94

• Group 2 106 (8.0) 0.99 (0.88-1.00) 3.21

• Group 3 415 (31.3) 0.93 (0.76-0.97) 1.11

• Group 4 802 (60.5) 0.97 (0.90-0.99) 0.23

Primary care trajectory model

• Group 1 5 (<1) 1.00 (1.00-1.00) 35.10

• Group 2 96 (7.2) 0.99 (0.96-1.00) 5.87

• Group 3 157 (11.8) 0.99 (0.94-1.00) 8.07

• Group 4 490 (36.9) 0.99 (0.93-1.00) 3.75

• Group 5 578 (43.6) 0.99 (0.96-1.00) 1.26

ED—emergency department, GBTM—group-based trajectory modeling, IQR—interquartile range.
*Median posterior probability refers to predicted probability of membership for each group, among those assigned to that group (eg, predicted probabil-
ity of being in group 1 among those assigned to group 1).

Figure 1. Four-group model showing 4 distinct patterns of 
ED use �over time based on GBTM
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adolescents showed decreased use after age 15, while 
many (48%) showed a gradually increasing use of primary 
care after age 16; a sizable proportion of our cohort (44%) 
appeared to have minimal involvement with primary care. 
Few studies have described primary care use among ado-
lescents or among those with chronic conditions; cross-
sectional data suggest young adults might be less likely 
to use family physicians’ services than adolescents.23 
Our investigation into patterns of use over time adds to  
our understanding of how family physicians are involved 
in caring for this population.35,36

Our findings highlight heterogeneity in patterns of 
health care use during adolescence and young adult-
hood for those with chronic conditions, specifically 
use of emergency services and family physician serv-
ices, suggesting that patients’ needs vary. How patients 
access health care over time, especially during transition 
years, also varies. Frequency of contact with the primary 
care system changes for most adolescents. Guidelines 
on best practices state family physicians should be 
involved during transition, a process recommended to 
start at age 12.7,37 Yet, the optimal timing of family phy-
sicians’ involvement in care of pediatric patients with 
chronic health conditions remains unclear. Many ado-
lescents and young adults with chronic physical health 

conditions report they do not have ongoing contact with 
their family physician and do not understand the role of 
their family physician.35 Perceived barriers to access and 
possible consequences resulting from disruptions in pri-
mary care should be explored.

Use of family physician services could differ by patient 
characteristics (eg, by sex and location of residence). For 
example, we found a higher percentage of female ado-
lescents were more likely to fall into trajectory groups 
with higher use, which is consistent with previous litera-
ture. Those living in rural areas were more likely to have 
higher rates of use for emergency services. Research is 
needed to understand how patient- and system-level 
factors can lead to different patterns of use (eg, type of 
chronic condition, distance to nearest family practice). 
We were unable to examine the relationship between 
frequency of visits to family physicians and emergency 
departments owing to insufficient sample size across 
trajectory groups. We will examine potential for an “off-
set effect” of primary care use on emergency services 
use for this population in future work.

Strengths and limitations
Our trajectory analysis of health care use is novel. 
Group-based modeling methods, which originated in the 

Table 3. Comparing cohort characteristics between trajectory groups for ED use
COHORT CHARACTERISTICS GROUP 2, % (N=106)* GROUP 3, % (N=415) GROUP 4, % (N=802) P VALUE

Demographic variables

Female 62.3 53.0 47.1 .005

Rural residence location 32.1 18.8 10.1 <.001

Pampalon deprivation index 
quintile†

• Q1 (least deprived) 16.0 15.9 20.3 .54

• Q2 21.7 22.2 20.0

• Q3 20.8 20.0 20.1

• Q4 20.8 17.3 18.0

• Q5 (most deprived) 14.2 20.7 17.1

Health care service use variables

Seen by >1 CCC in study window 40.6 34.5 30.0 .05

Most frequent clinic

• Diabetes 19.8 22.9 20.6

• Gastroenterology 13.2 16.4 11.5

• Rheumatology 14.2 11.1 12.3

• Neurology 13.2 11.1 6.7

• Endocrinology 1.9 4.1 9.2

• Nephrology 9.4 7.7 6.5

CCC—chronic care clinic, ED—emergency department.
*Group 1 suppressed owing to cell sizes <5.
†The material deprivation component of the Pampalon deprivation index28 was used, which consists of 3 indicators: proportion of people aged 15 years and  
older with no high school diploma, population or employment ratio of people aged 15 years and older, and average income of people aged 15 years and older.
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field of developmental psychopathology,30,31,38 can easily  
summarize complex longitudinal data and explore 
patterns within data, especially when no empirical or 
theoretical basis exists for estimating patterns in a pop-
ulation (one trajectory likely does not “fit all”).30 Our abil-
ity to predict trajectory group membership (or who was 
most likely to belong to a group) was limited to demo-
graphic variables available in our data set. Clinically rel-
evant information (eg, level of function, disease severity) 
was unavailable in our data set. Our cohort represents 
a unique subset of adolescents who have accessed spe-
cialty health care services at a tertiary care pediatric 
hospital in Alberta. A similar study using province-wide 
health data, for example, is needed to verify and confirm 
the patterns of health care use we observed in this single- 
centre cohort.

Adolescents with chronic health conditions man-
aged by providers outside hospitals (eg, by a commu-
nity pediatrician or family physician) were not included, 
and thus our cohort might underestimate certain condi-
tions (eg, asthma, found in only 3.4% of our sample) com-
monly managed in community primary care. Similarly, our 
cohort did not include patients with neurodevelopmental 

conditions (eg, attention deficit hyperactivity disorder) or 
common adolescent mental health conditions (eg, depres-
sion). A recent population-based cohort study in Ontario 
found that among adolescents aged 12 to 16 years old 
with severe mental illness (ie, schizophrenia, eating dis-
orders, mood disorders), 65% had “continuous” primary 
care (seen by the same physician) during the transition 
period (aged 17 to 18 years) and had a lower rate of men-
tal health–related hospitalizations in young adulthood 
than those who had discontinuous or no primary care.39 
Further research is needed to investigate how patterns 
in health care use change for adolescents with specific 
chronic illnesses, including mental health conditions.

Conclusion
This is the first study to our knowledge to demonstrate 
variability in use of family physicians during the tran-
sition to adulthood among adolescents affected by 
chronic physical health conditions. Further research 
with a larger sample size is needed to explore poten-
tial differences in trajectory group membership based 
on diagnoses or other factors (eg, location of residence). 
Also, potential barriers to or facilitators of family physi-
cians’ involvement at various times during the transi-
tion period need to be explored from the perspectives of 
patients, physicians, and other key stakeholders.      

Dr Kyleigh Schraeder is a registered clinical psychologist in Alberta; at the time this 
manuscript was submitted, Dr Schraeder was a postdoctoral scholar in the Department 
of Pediatrics at the University of Calgary. Dr Alberto Nettel-Aguirre was a statistician 
in the Cumming School of Medicine at the University of Calgary at the time this manu-
script was submitted. Dr Andrew S. Mackie is Associate Professor in the Department 
of Pediatrics at the University of Alberta in Edmonton. Dr Kerry McBrien is Associate 
Professor in Community Health Sciences at the University of Calgary. Dr Olesya Barrett 
is Senior Analyst in Clinical Analytics at Alberta Health Services in Calgary. Dr Gina 
Dimitropoulos is Associate Professor in the Faculty of Social Work at the University of 
Calgary. Dr Susan Samuel is Associate Professor in the Departments of Pediatrics and 
Community Health Sciences at the University of Calgary.

Acknowledgment
This study was performed within the Data Integration, Measurement and Reporting 
program of Alberta Health Services. This work was supported by a Canadian Institutes 
for Health Research grant. Dr Kyleigh Schraeder held a Canadian Child Health Clinician 
Scientist Program postdoctoral fellowship award at the time of writing.

Contributors
All authors contributed to the concept and design of the study; data gathering, analy-
sis, and interpretation; and preparing the manuscript for submission.

Competing interests
None declared

Correspondence
Dr Kyleigh Schraeder; e-mail kyleigh.schraeder@ucalgary.ca 

References
1.	 Kaufman M, Pinzon J. Transition to adult care for youth with special health care 

needs. Paediatr Child Health 2007;12(9):785-93.
2. 	 American Academy of Pediatrics; American Academy of Family Physicians; American 

College of Physicians; Transitions Clinical Report Authoring Group; Cooley WC, 
Sagerman PJ. Supporting the health care transition from adolescence to adulthood 
in the medical home. Pediatrics 2011;128(1):182-200. Epub 2011 Jun 27.

3. 	 White PH, Cooley WC; Transitions Clinical Report Authoring Group; American Academy 
of Pediatrics; American Academy of Family Physicians; American College of Physicians. 
Supporting the health care transition from adolescence to adulthood in the medical 
home. Pediatrics 2018;142(5):e20182587. Erratum in: Pediatrics 2019;143(2):e20183610.

4. 	 Zhou H, Roberts P, Dhaliwal S, Della P. Transitioning adolescent and young adults 
with chronic disease and/or disabilities from paediatric to adult care services—an 
integrative review. J Clin Nurs 2016;25(21-22):3113-30. Epub 2016 May 5.

5. 	 Kennedy A, Sawyer S. Transition from pediatric to adult services: are we getting it 
right? Curr Opin Pediatr 2008;20(4):403-9.

6. 	 McManus MA, Pollack LR, Cooley WC, McAllister JW, Lotstein D, Strickland B, et al. 
Current status of transition preparation among youth with special needs in the 
United States. Pediatrics 2013;131(6):1090-7. Epub 2013 May 13.

Figure 2. Five-group model showing 5 distinct patterns 
of primary care use over time based on GBTM analyses



Vol 68:  MAY | MAI 2022 | Canadian Family Physician | Le Médecin de famille canadien  e159

Primary care service use during adolescence and young adulthood  Research

7. 	 McManus M, White P. Transition to adult health care services for young adults with 
chronic medical illness and psychiatric comorbidity. Child Adolesc Psychiatr Clin N 
Am 2017;26(2):367-80.

8. 	 Mackie AS, Ionescu-Ittu R, Therrien J, Pilote L, Abrahamowicz M, Marelli AJ. Children 
and adults with congenital heart disease lost to follow-up: who and when? 
Circulation 2009;120(4):302-9. Epub 2009 Jul 13.

9. 	 Farre A, McDonagh JE. Helping health services to meet the needs of young people 
with chronic conditions: towards a developmental model for transition. Healthcare 
(Basel). 2017;5(4):77.

10. 	Samuel SM, Nettel-Aguirre A, Soo A, Hemmelgarn B, Tonelli M, Foster B. Avoidable 
hospitalizations in youth with kidney failure after transfer to or with only adult care. 
Pediatrics 2014;133(4):e993-1000. Epub 2014 Mar 24.

11. 	Lotstein DS, Seid M, Klingensmith G, Case D, Lawrence JM, Pihoker C, et al. 
Transition from pediatric to adult care for youth diagnosed with type 1 diabetes in 
adolescence. Pediatrics 2013;131(4):e1062-70. Epub 2013 Mar 25.

12. 	Sharma N, O’Hare K, Antonelli RC, Sawicki GS. Transition care: future directions in 
education, health policy, and outcomes research. Acad Pediatr 2014;14(2):120-7.

13. 	Nakhla M, Daneman D, To T, Paradis G, Guttmann A. Transition to adult care for 
youths with diabetes mellitus: findings from a Universal Health Care System. 
Pediatrics 2009;124(6):e1134-41. Epub 2009 Nov 23.

14. 	Gurvitz MZ, Inkelas M, Lee M, Stout K, Escarce J, Chang RK. Changes in hospitalization 
patterns among patients with congenital heart disease during the transition from 
adolescence to adulthood. J Am Coll Cardiol 2007;49(8):875-82. Epub 2007 Feb 8.

15. 	Kayle M, Docherty SL, Sloane R, Tanabe P, Maslow G, Pan W, et al. Transition to 
adult care in sickle cell disease: a longitudinal study of clinical characteristics and 
disease severity. Pediatr Blood Cancer 2019;66(1):e27463. Epub 2018 Sep 24.

16. 	Brousseau DC, Owens PL, Mosso AL, Panepinto JA, Steiner CA. Acute care utilization 
and rehospitalizations for sickle cell disease. JAMA 2010;303(13):1288-94.

17. 	Zhao X, Bjerre LM, Nguyen GC, Mack DR, Manuel DG, Hawken S, et al. Health services 
use during transition from pediatric to adult care for inflammatory bowel disease: 
a population-based study using health administrative data. J Pediatr 2018;203:280-7.
e4. Epub 2018 Sep 25.

18. 	Shulman R, Shah BR, Fu L, Chafe R, Guttmann A. Diabetes transition care and 
adverse events: a population-based cohort study in Ontario, Canada. Diabet Med 
2018;35(11):1515-22. Epub 2018 Aug 3.

19. 	Park MJ, Adams SH, Irwin CE Jr. Health care services and the transition to young 
adulthood: challenges and opportunities. Acad Pediatr 2011;11(2):115-22. Epub 2011 Feb 4.

20. 	Keim-Malpass J, Lindley LC. End-of-life transitions and hospice utilization for 
adolescents: does having a usual source of care matter? J Hosp Palliat Nurs 
2017;19(4):376-82.

21. 	Bhawra J, Toulany A, Cohen E, Moore Hepburn C, Guttmann A. Primary care 
interventions to improve transition of youth with chronic health conditions from 
paediatric to adult healthcare: a systematic review. BMJ Open 2016;6(5):e011871.

22. 	Spenceley SM, Andres C, Lapins J, Wedel R, Gelber T, Halma LM. Accountability by 
design: moving primary care reform ahead in Alberta. SSRN Electronic J 2013;6(28):1-42.

23. 	Ryan BL, Stewart M, Campbell MK, Koval J, Thind A. Understanding adolescent and 
young adult use of family physician services: a cross-sectional analysis of the 
Canadian Community Health Survey. BMC Fam Pract 2011;12:118.

24. 	Dixon SK, Hoopes AJ, Benkeser D, Grigg A, Grow HM. Characterizing key components 
of a medical home among rural adolescents. J Adolesc Health 2016;58(2):141-7.

25. 	Schraeder K, Nettel-Aguirre A, Mackie A, Barrett O, Johnson DW, Ryan AR, et al. 
Identifying a retrospective cohort of adolescents with chronic health conditions 
from a paediatric hospital prior to transfer to adult care: the Calgary Transition 
Cohort. BMJ Open 2019;9(5):e027045.

26.	Census profile, 2016 census. Calgary zone [health region, December 2017], Alberta 
and Alberta [province]. Ottawa, ON: Statistics Canada; 2016. Available from: http://
www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/details/page.cfm?Lan
g=E&Geo1=HR&Code1=4832&Geo2=PR&Code2=48&Data=Count&SearchText=Calgary 
Zone&SearchType=Begins&SearchPR=01&B1=All&GeoLevel=PR&GeoCode=4832&TA
BID=1. Accessed 2022 Feb 22.

27. 	Official standard geographic areas. Edmonton, AB: Alberta Health Services; 2018. 
Available from: https://open.alberta.ca/dataset/a14b50c9-94b2-4024-8ee5-
c13fb70abb4a/resource/70fd0f2c-5a7c-45a3-bdaa-e1b4f4c5d9a4/download/
official-standard-geographic-area-document.pdf. Accessed 2022 Mar 21.

Table 4. Comparing cohort characteristics between trajectory groups for primary care use
COHORT CHARACTERISTICS GROUP 2, % (N=96)* GROUP 3, % (N=157) GROUP 4, % (N=490) GROUP 5, % (N=578) P VALUE

Demographic variables

Female 57.3 77.1 59.8 33.2 <.001

Rural residence location 19.8 14.0 11.0 16.8 .03

Pampalon deprivation index†

• Q1 (least deprived) 29.2 12.1 16.1 20.9 .08

• Q2 16.7 21.7 20.8 21.1

• Q3 14.6 21.0 22.9 18.2

• Q4 13.5 19.7 18.2 18.0

• Q5 (most deprived) 22.9 20.4 16.7 17.8

Health care service use variables

Seen by >1 CCC in study window 39.6 36.3 32.2 30.3 .21

Most frequent clinic

• Diabetes 12.5 22.3 22.0 21.8

• Gastroenterology 17.7 19.1 11.6 11.9

• Rheumatology 9.4 12.1 12.7 12.1

• Neurology 12.5 7.0 10.4 6.6

• Endocrinology 3.1 8.3 7.6 7.1

• Nephrology 6.3 7.6 8.8 5.7

• Neuromotor 1.0 1.3 4.1 5.7

• Asthma 8.3 2.5 3.9 2.4

• Cardiology 3.1 5.1 1.4 1.9

CCC—chronic care clinic.
*Group 1 suppressed owing to cell sizes <5.
†The material deprivation component of the Pampalon deprivation index28 was used, which consists of 3 indicators: proportion of people aged 15 years and 
older with no high school diploma, population or employment ratio of people aged 15 years and older, and average income of people aged 15 years and older.

https://www12.statcan.gc.ca/census-recensement/2016/dp-pd/prof/details/page.cfm?Lang=E&Geo1=HR&Code1=4832&Geo2=PR&Code2=48&Data=Count&SearchText=CalgaryZone&SearchType=Begins&SearchPR=01&B1=All&GeoLevel=PR&GeoCode=4832&TABID=1
https://open.alberta.ca/dataset/a14b50c9-94b2-4024-8ee5-c13fb70abb4a/resource/70fd0f2c-5a7c-45a3-bdaa-e1b4f4c5d9a4/download/official-standard-geographic-area-document.pdf


e160  Canadian Family Physician | Le Médecin de famille canadien } Vol 68:  MAY | MAI 2022

Research  Primary care service use during adolescence and young adulthood

28.	Pampalon R, Hamel D, Gamache P, Raymond G. A deprivation index for health 
planning in Canada. Chronic Dis Can 2009;29(4):178-91.

29. 	National Ambulatory Care Reporting System metadata (NACRS). Ottawa, ON: Canadian 
Institute for Health Information; 2022. Available from: https://www.cihi.ca/en/
national-ambulatory-care-reporting-system-metadata-nacrs. Accessed 2022 Mar 17.

30.	Nagin DS. Group-based trajectory modeling: an overview. Ann Nutr Metab 2014;65(2-
3):205-10. Epub 2014 Nov 18.

31. 	Nagin DS. Group-based modeling of development. Cambridge, MA: Harvard 
University Press; 2005.

32. 	Nagin DS, Jones BL, Passos VL, Tremblay RE. Group-based multi-trajectory modeling. 
Stat Methods Med Res 2018;27(7):2015-23.  Epub 2016 Oct 17.

33. 	Nagin DS, Odgers CL. Group-based trajectory modeling in clinical research. Annu 
Rev Clin Psychol 2010;6:109-38.

34. 	Cohen E, Gandhi S, Toulany A, Moore C, Fu L, Orkin J, et al. Health care use 
during transfer to adult care among youth with chronic conditions. Pediatrics 
2016;137(3):e20152734. Epub 2016 Feb 23.

35. 	Han AX, Whitehouse SR, Tsai S, Hwang S, Thorne S. Perceptions of the family 
physician from adolescents and their caregivers preparing to transition to adult 
care. BMC Fam Pract 2018;19(1):140.

36. 	Schraeder KE, Brown JB, Reid GJ. Perspectives on monitoring youth with ongoing 
mental health problems in primary health care: family physicians are “out of the 
loop.” J Behav Health Serv Res 2018;45(2):219-36.

37. 	Singh SP, Anderson B, Liabo K, Ganeshamoorthy T; Guideline Committee. Supporting 
young people in their transition to adults’ services: summary of NICE guidance. BMJ 
2016;353:i2225.

38. 	Franklin JM, Shrank WH, Pakes J, Sanfélix-Gimeno G, Matlin OS, Brennan TA, et al. 
Group-based trajectory models: a new approach to classifying and predicting long-
term medication adherence. Med Care 2013;51(9):789-96. Erratum in: Med Care 2013 
Nov;51(11):1029.

39. 	Toulany A, Stukel TA, Kurdyak P, Fu L, Guttmann A. Association of primary care 
continuity with outcomes following transition to adult care for adolescents with 
severe mental illness. JAMA Netw Open 2019;2(8):e198415.

This article has been peer reviewed. 
Cet article a fait l’objet d’une révision par des pairs. 
Can Fam Physician 2022;68:e151-60. DOI: 10.46747/cfp.6805e151

https://www.cihi.ca/en/national-ambulatory-care-reporting-system-metadata-nacrs



