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In Canada, having a regular primary care provider is 
essential for efficiently accessing many publicly funded 
health services.1,2 Having a regular provider is also asso-

ciated with more effective preventive care, disease manage-
ment and coordination of care across systems, leading to 
better health outcomes.2–4 Unfortunately, in 2020, roughly 
10% of Canadians reported being “unattached” (i.e., not 
having a regular primary care provider or practice), which 
was among the worst when compared with peer countries.5 
About 10% of people in Nova Scotia, which has a popula-
tion of more than 1 million, are unattached. The province is 
home to an older-than-national-average population who 
report more difficulty accessing after-hours care other than 
emergency departments.4,6 To address this ongoing issue of 
access to care for unattached patients, several provinces have 

created centralized primary care wait-lists.2 In Nova Scotia, 
the Nova Scotia Health Need a Family Practice Registry 
performs this role.7 Throughout the COVID-19 pandemic, 
the publicly reported number of registrants on the central-
ized wait-list has continued to grow.8

Having a substantial proportion of unattached patients in 
the population has implications across the health care system. 
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Background: Primary care attachment improves health care access and health outcomes, but many Canadians are unattached, 
seeking a provider via provincial wait-lists. This Nova Scotia–wide cohort study compares emergency department utilization and hos-
pital admission associated with insufficient primary care management among patients on and off a provincial primary care wait-list, 
before and during the first waves of the COVID-19 pandemic.

Methods: We linked wait-list and Nova Scotian administrative health data to describe people on and off wait-list, by quarter, between 
Jan. 1, 2017, and Dec. 24, 2020. We quantified emergency department utilization and ambulatory care sensitive condition (ACSC) 
hospital admission rates by wait-list status from physician claims and hospital admission data. We compared relative differences dur-
ing the COVID-19 first and second waves with the previous year.

Results: During the study period, 100 867 people in Nova Scotia (10.1% of the provincial population) were on the wait-list. Those on 
the wait-list had higher emergency department utilization and ACSC hospital admission. Emergency department utilization was 
higher overall for individuals aged 65 years and older, and females; lowest during the first 2 COVID-19 waves; and differed more by 
wait-list status for those younger than 65 years. Emergency department contacts and ACSC hospital admissions decreased during 
the COVID-19 pandemic relative to the previous year, and for emergency department utilization, this difference was more pro-
nounced for those on the wait-list.

Interpretation: People in Nova Scotia seeking primary care attachment via the provincial wait-list use hospital-based services more 
frequently than those not on the wait-list. Although both groups have had lower utilization during COVID-19, existing challenges to 
primary care access for those actively seeking a provider were further exacerbated during the initial waves of the pandemic. The 
degree to which forgone services produces downstream health burden remains in question.
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With limited alternatives, unattached patients seek care from 
walk-in clinics and visit emergency departments for health 
concerns that are normally addressed within a primary care 
setting.3,9 Inadequate access to primary care can lead to pre-
ventable hospital admissions, particularly for certain previ-
ously identified conditions, known as ambulatory care sensi-
tive conditions (ACSCs).4 Low-acuity emergency department 
visits and hospital admissions for ACSCs are an inefficient use 
of health system resources and result in poorer patient and 
system outcomes.4,10,11

During a pandemic, emergency department utilization is 
expected to differ from usual patterns owing to changes in 
health system policy, public safety concerns and emerging 
health issues related to the pandemic. Patients may avoid visit-
ing the emergency department out of fear of infectious disease 
transmission12 or, alternatively, may seek primary care in the 
emergency department or experience ACSC hospital admis-
sions owing to restricted access to community-based primary 
care providers.13 As such, it is important to understand 
whether emergency department utilization and ACSC hospi-
tal admission rates differ for people both actively and not 
actively seeking a primary care provider, particularly during 
the COVID-19 pandemic. The objectives of this study were 
to describe and compare emergency department utilization 
and ACSC hospital admissions among people in Nova Scotia 
on and off the centralized provider wait-list (hereafter 
referred to as “on wait-list” or “off wait-list”), as a marker of 
primary care need, and assess how utilization of primary care–
dependent health services changed during the first and second 
waves of the COVID-19 pandemic.

Methods

This study uses a descriptive cohort design to estimate 
population-based rates of emergency department utilization 
and ACSC hospital admissions among people in Nova Scotia 
identified as either formally seeking or not seeking a primary 
care provider based on updated quarterly on– or off–wait-list 
status. The target underlying cohort comprises all publicly 
insured people in Nova Scotia aged 5 years as of Apr. 1, 2016. 
The study period spans Jan. 1, 2017, through Dec. 24, 2020. 
Participants are considered on wait-list if they have 1 or more 
days of enrolment within a calendar quarter.

This work is part of the Problems Coordinating and 
Accessing Primary Care for Attached and Unattached 
Patients in a Pandemic Year (PUPPY) study, funded by the 
Canadian Institutes of Health Research. The complete proto-
col for this study was published previously.6

Data sources
This study used a novel linkage between centralized primary 
care provider wait-list data and Health Data Nova Scotia’s 
(HDNS) Insured Patient Registry. Linkage was performed 
using a single person-level unique identifier (i.e., health card 
number) at HDNS. Linked administrative data holdings com-
prise the HDNS Insured Patient Registry, which identifies all 
publicly insured people in Nova Scotia who are eligible to 

receive primary care and contains demographic data such as 
age and sex, physician billings, and the Canadian Institute for 
Health Information Discharge Abstract Database (DAD).

We used physician billings and the DAD to estimate the 
Charlson Comorbidity Index.14 We obtained additional demo-
graphic measures, including after-tax household income, rural-
ity of residence and the Canadian Index of Multiple Depriva-
tion (CIMD),15 by postal code–linked Census (2016 Canadian 
Census) data (Appendix 1, available at www.cmajopen.ca/
content/11/3/E527/suppl/DC1).

Key measures
We captured emergency department contacts from physician 
billing records that coded the emergency department as the 
hospital unit where the service was provided. Where identi-
fied, we enumerated multiple records per date per patient in 
the analyses. From the initial admission date and throughout 
the duration of hospitalization, we identified ACSCs using 
International Statistical Classification of Diseases and Related 
Health Problems, 10th Revision diagnostic codes for 7 condition 
clusters: epilepsy, chronic obstructive pulmonary disease, 
asthma, diabetes, heart failure and pulmonary edema, hyper-
tension and angina. These comprise the core set of conditions 
identified by the Canadian Institute for Health Information16 
for which hospital admissions were deemed avoidable given 
provision of timely and effective outpatient care, either by 
avoiding condition onset, controlling the illness episode, or 
chronic disease management (Appendix 1).17

We selected age, sex, rurality, household income, the 
CIMD summary score and Charlson Comorbidity Index as 
covariables for purposes of describing differences in socio
demographic characteristics, overall deprivation and medical 
complexity, respectively, between people in Nova Scotia who 
were on and off wait-list and for confounder adjustment in 
multivariable models. Access to primary care, and therefore 
measures of health service utilization driven by primary care 
deficiencies, has been associated with variation in these factors 
in the Canadian context.18–21 The Charlson Comorbidity 
Index is derived by the weighted summation of specific 
comorbid conditions and was originally used to predict 1-year 
inpatient mortality risk.14 It has been adapted and weighted 
for use with Canadian administrative health data,22 for out
patient populations,23 and validated for comorbidity adjust-
ment.24 We estimated rurality and after-tax household income 
using postal code–linked 2016 Canadian Census data con-
tained in the Canada Post Postal Code Conversion File Plus.25 
We inferred rurality from a community size of less than 
10 000 people. The CIMD measures deprivation and margin-
alization across 4 dimensions: residential instability, economic 
dependency, ethnocultural composition and situational vul-
nerability. We created factor analysis–derived dimension-
specific indices from selected Canadian Community Health 
Survey items; these provide national and regional scores (i.e., 
Atlantic region used for this study). Scores are provided at the 
level of the Census dissemination area using 2016 Canadian 
Census Data. We summed CIMD scores and divided them by 
4 to produce an overall summary score.26
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Analysis
We calculated means and standard deviations for age, and 
proportions for all demographic measures, for the entire 
Nova Scotia primary care–eligible population, and by ever 
and never on wait-list status. We used χ2 tests to identify sta-
tistically significant differences in proportions across those 
ever on and off wait-list. We calculated quarterly on and off 
wait-list emergency department utilization and ACSC hospi-
tal admission rates. On– and off–wait-list status was time 
dependent, whereby individuals could change status each 
quarter. We used unadjusted negative binomial regression to 
assess relative differences in emergency department and 
ACSC hospital admission rates across those on and off wait-
list by quarter. We estimated corresponding unadjusted and 
multivariable-adjusted rate ratios using negative binomial 
regression comparing emergency department and ACSC hos-
pital admission rates, by wait-list status, for calendar quarters 
corresponding to COVID-19 wave 1, and emergency depart-
ment rates for quarters corresponding to wave 2 (ACSC rates 
for wave 2 were unavailable owing to hospital admission data 
access to July 2020). Additionally, rate ratios compared emer-
gency department utilization and ACSC hospital admissions 
between COVID-19 waves and analogous prior year periods 
whereby Q2 2020 (i.e., corresponding to the first COVID-19 
wave in Nova Scotia) was compared with Q2 2019 for emer-
gency department utilization and ACSC hospital admissions; 
and Q4 2020 (second COVID-19 wave in Nova Scotia) to Q4 
2019 for emergency department utilization only. For this sec-
ond analysis, we estimated rate ratios using generalized esti-
mating equation approximations to negative binomial regres-
sion assuming an exchangeable correlation structure (to 
accommodate participants contributing to both intervals com-
prising comparison). Multivariable models included observa-
tions with complete data for all covariables. We conducted all 
analyses using SAS software (version 9.4).

Ethics approval
Ethical approval to conduct this study was granted in Nova 
Scotia (Nova Scotia Health Research Ethics Board, file no. 
1024979).

Results

Table 1 describes the characteristics for the overall study popu
lation and by ever on–wait-list status. We identified 
990 655  people in Nova Scotia aged 5 years or older as of 
Apr. 1, 2016, from the HDNS Registered Persons Database. Of 
these, 100 867 people were identifiable as ever on wait-list and 
were enrolled at least 1 day between Jan. 1, 2017, and Dec. 24, 
2020. Proportions of individuals aged 49 years or younger and 
80 years or older were smaller for people ever on wait-list, and 
the proportion of females ever on wait-list was greater than the 
proportion of males. A nonzero Charlson Comorbidity Index 
score, indicating at least 1 eligible comorbid condition, was 
more frequent among people on wait-list. People in rural Nova 
Scotia and those among the lower 4 aggregated household 
income categories were more frequently on wait-list. In 

contrast, people with the lowest level of deprivation were “on 
Registry” less frequently (above differences in proportions statis-
tically significant at an α level of < 0.0001).

Figure 1 displays the identified Nova Scotia primary care–
eligible cohort on wait-list over the study period, enumerated 
monthly. Enrolment surpassed 10 000 during the first quarter 
(Q1 2017), then increased through Q4 2018, peaking at just 
over 43 000 in November. Registrations then declined from 
May 2019 to just under 35 000 by the end of Q2 2020, in line 
with the end of the first wave of active cases of COVID-19.

Figure 2A shows overall rates of emergency department 
contacts. Aggregated over the entire 16-quarter study period, 
there were 155.9 and 105.3 emergency department contacts per 
1000 population among people on and off wait-list, respect
ively. Individuals both on and off wait-list had lowest rates dur-
ing Q2 and Q4 of 2020, corresponding with Nova Scotia’s first 
and second waves of COVID-19 (“COVID-19 wave 1” and 
“wave 2,” respectively), and utilization was consistently lower 
for those off wait-list. People aged 65 years and older had 
higher emergency department utilization rates (Figure 2B), 
although the difference between individuals on and off wait-list 
was more pronounced among those younger than 65 years 
(Figure 2C). Although emergency department utilization was 
slightly higher for females (Figure 2D), both males (Figure 2E) 
and females on wait-list had higher utilization, reaching a nadir 
during the first and second waves of COVID-19.

Overall, ACSC hospital admission rates were higher for 
those on wait-list for most quarters (statistically significantly 
for 6; Figure 3A). As with emergency department utilization, 
the lowest overall ACSC hospital admission rate (8.7 per 
10 000 population) was observed during the COVID-19 
wave 1 (Q2 2020) for those off wait-list. The highest ACSC 
hospital admission rates for people on wait-list occurred a 
year earlier, in Q2 of 2019 (20.6 per 10 000 population).

Figure 3B shows quarterly ACSC hospital admission rates 
for those aged 65 years and older. Rates did not differ 
statistically by wait-list status for any quarter. Figure 3C 
shows ACSC hospital admissions for those younger than 
65 years. Rates for those on wait-list were higher for most 
quarters (statistically significantly for 6), including COVID-
19 wave 1, although there were relatively few ACSC hospital 
admissions among younger people in Nova Scotia. For 
females (Figure 3D), differences across wait-list status were 
relatively attenuated. Relative to males off wait-list, those on 
wait-list frequently had higher ACSC hospital admission rates 
from Q3 2017 onward (statistically significantly for 7; Fig-
ure 3E), including during COVID-19 wave 1. 

Relative to those off wait-list, people in Nova Scotia on 
wait-list had higher rates of emergency department contacts 
and ACSC hospital admissions during the initial COVID-19 
waves and analogous prior year calendar quarters (Table 2). A 
possible exception was observed for Q2 of 2019 with ACSC 
hospital admissions. Although crude rates were higher for 
those on wait-list, as corroborated by Figure 3A, the 
multivariable-adjusted relative increase was not statistically 
significant (incidence rate ratio [IRR] 1.12, 95% confidence 
interval [CI] 0.91–1.38).
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Table 1: Description of Nova Scotia “primary care user–eligible” cohort: overall; ever on or never on 
the Nova Scotia Need a Family Practice Registry centralized primary care provider wait-list (Jan. 1, 
2017–Dec. 24, 2020)

Characteristic

No. (%)* of people in 
primary care population in 

Nova Scotia
No. (%)* of people ever on 

Registry
No. (%)* of people never 

on Registry

Overall 990 655 (100) 100 867 889 788

Age, yr, mean ± SD 45.5 ± 22.1 46.7 ± 20.9 45.3 ± 22.2

Age, yr

    5–18 136 542 (13.78) 11 899 (11.80) 124 643 (14.01)

    19–49 411 216 (41.51) 39 371 (39.03) 371 845 (41.79)

    50–59 165 820 (16.74) 19 138 (18.97) 146 682 (16.49)

    60–64 73 735 (7.44) 9358 (9.28) 64 377 (7.24)

    65–69 67 155 (6.78) 8389 (8.32) 58 766 (6.60)

    70–74 47 562 (4.80) 5654 (5.61) 41 908 (4.71)

    75–79 34 111 (3.44) 3701 (3.67) 30 410 (3.42)

    ≥ 80 54 514 (5.50) 3357 (3.33) 51 157 (5.75)

Sex

    Female 50 3699 (50.85) 54 726 (54.26) 448 973 (50.46)

    Male 48 6956 (49.15) 46 141 (45.74) 440 815 (49.54)

Charlson Comorbidity Index score

    0 639 744 (64.58) 57 886 (57.39) 581 858 (65.39)

    1 206 328 (20.83) 26 142 (25.92) 180 186 (20.25)

    2 71 375 (7.20) 8560 (8.49) 62 815 (7.06)

    3 30 296 (3.06) 3676 (3.64) 26 620 (2.99)

    ≥ 4 42 912 (4.33) 4603 (4.56) 38 309 (4.31)

Rurality†

    Nonrural 632 745 (63.87) 58 256 (57.76) 574 489 (64.56)

    Rural 331 228 (33.44) 41 794 (41.43) 289 434 (32.53)

    Missing 26 682 (2.69) 817 (0.81) 25 865 (2.91)

Household income quintile†

    Q1 (lowest) 191 293 (19.31) 20 712 (20.53) 170 581 (19.17)

    Q2 193 994 (19.58) 20 990 (20.81) 173 004 (19.44)

    Q3 186 475 (18.82) 19 833 (19.66) 166 642 (18.73)

    Q4 195 222 (19.71) 20 452 (20.28) 174 770 (19.64)

    Q5 (highest) 196 989 (19.88) 18 063 (17.91) 178 926 (20.11)

    Missing 26 682 (2.69) 817 (0.81) 25 865 (2.91)

CIMD: overall score‡

    1–2 109 464 (11.05) 8877 (8.80) 100 587 (11.30)

    > 2–3 380 107 (38.37) 38 929 (38.59) 341 178 (38.34)

    > 3–4 415 015 (41.89) 45 530 (45.14) 369 485 (41.53)

    > 4–5 58 419 (5.90) 6686 (6.63) 51 733 (5.81)

    Missing 27 650 (2.79) 845 (0.84) 26 805 (3.01)

Note: CIMD = Canadian Index of Multiple Deprivation, SD = standard deviation.
*Unless otherwise specified.
†We defined rurality and household income quintile using the CSIZE and QAATIPPE variables, respectively, from the Postal Code 
Conversion File Plus.25 We defined rurality as living in a Census dissemination area corresponding to a community size of ≤ 10 000.
‡We derived CIMD overall score categories by adding up Atlantic Canada–weighted component quintiles (residential instability, 
economic dependency, ethnocultural composition, situational vulnerability) and dividing by 4. A higher score relates to higher 
deprivation. Component quintiles are assigned at the level of the Census dissemination area.26
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Compared with the same quarter during the previous 
year (Table 3), emergency department utilization during the 
first wave of active COVID-19 cases in Nova Scotia was 
moderately lower for both those on and off wait-list 
(multivariable-adjusted on–wait-list IRR 0.86, 95% CI 0.81–
0.92; off–wait-list IRR 0.89, 95% CI 0.87–0.90); however, 
this relative difference was more pronounced during 
COVID-19 wave 2 (multivariable-adjusted on–wait-list IRR 
0.72, 95% CI 0.68–0.77; off–wait-list IRR 0.83, 95% CI 
0.82–0.85). Rates of ACSC hospital admission were lower 
during the COVID-19 wave 1 compared with the same 
quarter in the previous year. However, for those on wait-list, 
this relative difference was not statistically significant 
(multivariable-adjusted on–wait-list IRR 0.78, 95% CI 0.54–
1.12; off–wait-list IRR 0.67, 95% CI 0.60–0.74).

Interpretation

Since the beginning of 2017, individuals on wait-list had sub-
stantially higher emergency department use than those off 
wait-list. Rates of ACSC hospital admissions were also higher 
for those on wait-list for multiple quarters. We observed a 
larger discrepancy in emergency department utilization 
between those on and off wait-list among individuals younger 
than 65 years. Females had slightly higher rates of emergency 
department utilization, although differences by wait-list status 
did not differ materially by sex. Males who were on wait-list 
had somewhat higher rates of ACSC hospital admissions, 
while females exhibited minimal differences by wait-list status.

With the exception of the multivariable-adjusted effect for 
ACSC hospital admissions, those on wait-list had statistically 
significantly higher rates of these outcomes during COVID-
19 waves and analogous prior year periods compared with 
individuals not on the wait-list. Over the 3-year study period, 
rates of emergency department use and ACSC hospital admis-
sions were lowest during COVID-19 waves for both those on 
and off wait-list. Compared with the analogous quarter a year 
earlier, emergency department utilization and ACSC hospital 
admissions were reduced during COVID-19 waves, although 
not statistically significantly in the multivariable analysis for 
ACSC hospital admissions among those on wait-list. The 
year-over-year reduction in emergency department utilization 
was more pronounced during wave 2.

This is the first province-wide study to link centralized 
primary care provider wait-list and administrative health 
data to estimate variation in hospital-based care across those 
actively and not actively seeking a provider. Although we 
cannot draw definitive conclusions about the rationale for 
decreased emergency department use during the COVID-
19 pandemic, it might have been because patients were hesi-
tant to use emergency department services out of fear of 
exposure, or were forgoing or receiving care elsewhere to 
reduce burden on emergency departments.12,27 Instances of 
forgone care will have corresponding impacts on down-
stream service use. Further, although the degree of reduc-
tion from relocating nonurgent emergency-department care 
to less intense settings is debated,9 higher acute care use 
among people in Nova Scotia on wait-list implies higher 
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Figure 1: Number of users on Registry by month (Jan. 2017–Dec. 2020).  
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health care costs that could be mitigated by improved access 
to primary care.28 Regarding sex-based differences, females 
tend to use health services more than males,29,30 which may 
contribute to moderately higher emergency department use 
among females, if primary care services were being sought 
within the emergency department. Regardless, multiple 
Canadian studies have found that females are more likely to 

be frequent users of emergency departments.31–33 Consistent 
with our findings, Canadian data indicate that males and 
older people have a greater number of ACSC hospital 
admissions than females and younger people, respect
ively.34–36 This was particularly evident for older people on 
and off wait-list in our data, suggesting that current primary 
care models may be less effective in avoiding these types of 
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Figure 2: Emergency department utilization rate (number of encounters), (A) overall; (B) age ≥ 65 years; (C) age < 65 years; (D) females; 
(E) males. Note: Relative differences in rates are statistically significant at p ≤ 0.001 unless otherwise specified; p ≤ 0.01 (*); p ≤ 0.05 (†); 
p > 0.05 (‡). 
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admissions, regardless of attachment status. People aged 
65 years and older are likely to be living with a chronic con-
dition;37 thus, it is plausible that older people require more 
urgent care, make fewer “discretionary” emergency depart-
ment visits and experience a higher number of ACSCs. 
There are relatively few ACSC hospital admissions among 
the younger cohort, limiting inference.

Although no studies have assessed health service utiliza-
tion by attachment status or proxy for primary care need 
(i.e., wait-list status), our findings are consistent with other 
studies that have examined emergency department use and 
hospital admissions during the COVID-19 pandemic. These 
have shown marked decreases in emergency department use 
during waves of COVID-19.38–40 In Alberta, emergency 
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department visits for any reason decreased to 65% (IRR 
0.65, 95% CI 0.62–0.67) and those for ACSCs to 75% (IRR 
0.75, 95% CI 0.72–0.79) compared with the previous year 
period.33 Our findings of consistently higher health service 
utilization for people on wait-list in Nova Scotia, juxtaposed 
with a greater relative decrease in emergency department 
utilization during the COVID-19 wave 2, suggest that while 
primary care gap–driven health service utilization is higher 
among those with perceived greater primary care access need 
(i.e., on wait-list), these individuals potentially face higher 
access restrictions owing to pandemic-associated barriers.

Our analyses quantify trends in emergency department use 
and ACSC hospital admissions; however, a qualitative inquiry 
may explain why these trends were found. Patient interviews 
in the next phase of the PUPPY study will contribute to 
understanding where patients accessed care during the pan-
demic and health implications associated with these decisions. 
During the pandemic, there were policy changes and innova-
tions to help maintain primary care access for patients, includ-
ing increases in the provision of virtual care.41 Patients experi-
enced delays accessing primary care,42,43 influencing the need 
to visit the emergency department, regardless of attachment 
status. Future studies could explore the frequency of virtual 
care access by patient attachment status. We hope to replicate 
similar analysis across Canadian provinces to better under-
stand the consequences of patient unattachment.

Limitations
Although the comparison of COVID-19 waves with analo-
gous calendar periods the previous year may adjust for season-
ality, there may be important unmeasured confounders for 
which we were unable to account. For one, the CIMD and 
household income may not fully capture important variation 
in sociodemographic drivers associated with perceived pri-
mary care need and measures of primary care gap–associated 
health service utilization. We did not adjust for time on wait-
list, which may indicate increased need or deprivation of care. 
We included all centralized wait-list users identified in the 
HDNS Insured Patient Registry and have no reason to 
believe that our list was incomplete. As linkage was per-
formed using an individual-level unique identifier (i.e., 
health card number) issued by the administrator of provin-
cial Medical Services Insurance program, we are confident 
that linkage is accurate and complete. We were, however, 
unable to account for those unattached who were not on the 
Registry (e.g., individuals who do not have a provider and 
are not enrolled on the wait-list), warranting caution in the 
interpretation of wait-list status as an attachment proxy, 
rather than as a surrogate of perceived primary care need. 
We acknowledge the potential for misclassification bias aris-
ing from individuals whose enrolment on the wait-list may 
have been instigated by health conditions leading to hospital 
service utilization captured in our outcomes. That said, this 

Table 2: Emergency department utilization and admissions for ambulatory care sensitive conditions during 
COVID-19 waves 1 and 2, on versus off wait-list  

Health care utilization rates 
by type

COVID-19 wave 1 
(Q2 2020) 

IRR* (95% CI)

Comparison period 
(Q2 2019) 

IRR* (95% CI)

COVID-19 wave 2 
(Q4 2020) 

IRR* (95% CI)

Comparison period 
(Q4 2019) 

IRR* (95% CI)

ED utilization

    Total sample, n 935 686 944 977 931 362 940 506

    Rate on wait-list 117.9 150.1 103.6 154.4

    Rate off wait-list 86.2 101.0 83.0 105.5

    Analytical sample, n 908 911 918 104 904 622 913 672

    Crude IRR 1.34 (1.26–1.42) 1.45 (1.38–1.53) 1.22 (1.15–1.30) 1.43 (1.36–1.50)

    Age- or sex-adjusted IRR 1.34 (1.26–1.42) 1.45 (1.38–1.52) 1.22 (1.15–1.30) 1.42 (1.35–1.50)

    Multivariable-adjusted† IRR 1.47 (1.38–1.56) 1.46 (1.39–1.53) 1.33 (1.25–1.41) 1.49 (1.42–1.57)

ACSC hospital admissions

    Total sample, n 935 686 944 977

    Rate for on wait-list 13.8 20.6

    Rate for off wait-list 8.7 14.8

    Analytical sample, n 908 911 918 104

    Crude IRR 1.55 (1.11–2.17) 1.36 (1.07–1.73)

    Age- or sex-adjusted IRR 1.55 (1.11–2.15) 1.37 (1.08–1.74)

    Multivariable-adjusted† IRR 1.34 (1.01–1.78) 1.12 (0.91–1.38)

Note: ACSC = ambulatory care sensitive condition, CI = confidence interval, ED = emergency department, IRR = incidence rate ratio.
*Unless otherwise specified.
†Multivariable-adjusted: age, sex, Charlson Comorbidity Index, rurality, Census-level household income, Canadian Index of Multiple Deprivation 
composite index (rate per 1000 for ED contacts; rate per 10 000 for ACSC hospital admissions).
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bias should be minimal for the ACSC hospital admission 
outcomes, as these comprise admissions for conditions that 
are most associated with proximal lapses in primary care.17 

Finally, this study may have been limited by use of a phys
ician billing database to enumerate emergency department use. 
This database captures only emergency department visits where 
a physician assessed the patient and submitted a billing claim.

Conclusion
People in Nova Scotia actively seeking primary care attachment 
utilize noncritical hospital-based services more frequently. 
Although both those on and off wait-list had lower utilization 
of these services during some waves of the COVID-19 pan-
demic, the larger relative reduction in emergency department 
utilization during wave 2 for those on wait-list may indicate 
that those with greater perceived care need may be forgoing 
care more. The degree to which forgone services produce 
downstream health burden remains to be seen; the preliminary 
assessment of this is part of ongoing PUPPY study research.

References
  1.	 Starfield B, Shi L, Macinko J. Contribution of primary care to health systems 

and health. Milbank Q 2005;83:457-502.
  2.	 Breton M, Green M, Kreindler S, et al. A comparative analysis of central-

ized waiting lists for patients without a primary care provider imple-
mented in six Canadian provinces: study protocol. BMC Health Serv Res 
2017;17:60.

  3.	 Marshall EG, Wuite S, Lawson B, et al. “What do you mean I can’t have a doc-
tor? this is Canada!” — a qualitative study of the myriad consequences for 
unattached patients awaiting primary care attachment. BMC Prim Care 2022;23:60.

  4.	 Primary health care in Canada: a chartbook of selected indicator results. Ottawa: 
Canadian Institute for Health Information; 2016. Available: https://www.
deslibris.ca/ID/10090273 (accessed 2021 Aug. 16).

  5.	 How Canada compares: results from the Commonwealth fund’s 2020 international 
health policy survey of the general population in 11 countries. Ottawa: Canadian 
Institute for Health Information; 2021:1-119.

  6.	 Marshall EG, Breton M, Cossette B, et al. Problems in coordinating and 
accessing primary care for attached and unattached patients exacerbated dur-
ing the COVID-19 pandemic year (the PUPPY Study): protocol for a longi-
tudinal mixed methods study. JMIR Res Protoc 2021;10:e29984.

  7.	 Need a family practice registry data: overview — January 1, 2018. Halifax; 
Nova Scotia Health Authority. Available: https://www.nshealth.ca/sites/
nshealth.ca/files/nsha_nfp_accountability_detailed_report_1jan2018_final.pdf 
(accessed 2021 Sept. 2).

  8.	 Reports, statistics and accountability. Nova Scotia Health. Authority. Avail-
able: https://www.nshealth.ca/reports-statistics-and-accountability#finding-a​
-primary-care-provider-reporting (accessed 2021 Dec. 22).

  9.	 Honigman LS, Wiler JL, Rooks S, et al. National study of non-urgent emer-
gency department visits and associated resource utilization. West J Emerg 
Med 2013;14:609-16.

10.	 Wallar LE, Rosella LC. Individual and neighbourhood socioeconomic status 
increase risk of avoidable hospitalizations among Canadian adults: a retrospective 
cohort study of linked population health data. Int J Popul Data Sci 2020;5:1351.

11.	 Mehta N, Kpelitse KA, Devlin RA, et al. Primary care access and emergency 
department utilization: theory and evidence from Canada. Toronto: Can
adian Centre for Health Economics; 2017:1-34. Available: https://www.
canadiancentreforhealtheconomics.ca/wp-content/uploads/2017/06/Mehta​
-et-al.pdf (accessed 2021 Nov. 21).

12.	 Huang H-H, Yen DH-T, Kao W-F, et al. Declining emergency department 
visits and costs during the severe acute respiratory syndrome (SARS) out-
break. J Formos Med Assoc 2006;105:31-7.

13.	 Glazier RH, Green ME, Wu FC, et al. Shifts in office and virtual primary care dur-
ing the early COVID-19 pandemic in Ontario, Canada. CMAJ 2021;193:E200-10.

Table 3: Emergency department utilization and admissions for ambulatory care sensitive conditions in 2020 versus 2019 

Health care utilization rates 
by type

COVID-19 wave 1 (Q2 2020) to Q2 2019 COVID-19 wave 2 (Q4 2020) to Q4 2019

On wait-list,  
IRR* (95% CI)

Off wait-list, 
IRR* (95% CI)

On wait-list,  
IRR* (95% CI)

Off wait-list,  
IRR* (95% CI)

ED utilization

    Total sample, n 61 676 921 415 57 724 915 800

    Rate for Q2 or Q4 2020 117.9 86.2 103.6 83.0

    Rate for Q2 or Q4 2019 150.1 101.0 154.4 105.5

    Analytical sample, n 61 176 894 680 57 189 889 138

    Crude IRR 0.79 (0.74–0.84) 0.86 (0.84–0.87) 0.67 (0.63–0.72) 0.79 (0.78–0.81)

    Age- or sex-adjusted IRR 0.79 (0.74–0.84) 0.86 (0.84–0.87) 0.67 (0.62–0.71) 0.79 (0.78–0.81)

    Multivariable-adjusted† IRR 0.86 (0.81–0.92) 0.89 (0.87–0.90) 0.72 (0.68–0.77) 0.83 (0.82–0.85)

ACSC hospital admissions

    Total sample, n 61 676 921 415

    Rate for Q2 2020 13.8 8.7

    Rate for Q2 2019 20.6 14.8

    Analytical sample, n 61 176 894 680

    Crude IRR 0.67 (0.46–0.96) 0.59 (0.54–0.65)

    Age- or sex-adjusted IRR 0.65 (0.45–0.93) 0.61 (0.56–0.68)

    Multivariable-adjusted† IRR 0.78 (0.54–1.12) 0.67 (0.60–0.74)

Note: ACSC = ambulatory care sensitive condition, CI = confidence interval, ED = emergency department, IRR = incidence rate ratio.
*Unless otherwise specified.
†Multivariable-adjusted: age, sex, Charlson Comorbidity Index, rurality, Census-level household income, Canadian Index of Multiple Deprivation composite 
index (rate per 1000 for ED contacts; rate per 10 000 for ACSC hospital admissions).



Research

E536	 CMAJ OPEN, 11(3)	

14.	 Charlson ME, Pompei P, Ales KL, et al. A new method of classifying prog-
nostic comorbidity in longitudinal studies: development and validation. J 
Chronic Dis 1987;40:373-83.

15.	 Matheson FI, Dunn JR, Smith KLW, et al. Development of the Canadian 
Marginalization Index: a new tool for the study of inequality. Can J Public 
Health 2012;103(Suppl 2):S12-6.

16.	 Health indicators 2008. Ottawa: Canadian Institute for Health Information; 
2008. Available: https://www.deslibris.ca/ID/213136 (accessed 2021 Nov. 4).

17.	 Billings J, Zeitel L, Lukomnik J, et al. Impact of socioeconomic status on hos-
pital use in New York City. Health Aff (Millwood) 1993;12:162-73.

18.	 Corscadden L, Levesque JF, Lewis V, et al. Factors associated with multiple barriers 
to access to primary care: an international analysis. Int J Equity Health 2018;17:28.

19.	 Ahmed S, Shommu NS, Rumana N, et al. Barriers to access of primary 
healthcare by immigrant populations in Canada: a literature review. J Immigr 
Minor Health 2016;18:1522-40.

20.	 Shah TI, Milosavljevic S, Bath B. Determining geographic accessibility of 
family physician and nurse practitioner services in relation to the distribu-
tion of seniors within two Canadian Prairie provinces. Soc Sci Med 
2017;194:96-104.

21.	 Ariste R. Availability of health workforce in urban and rural areas in relation 
to Canadian seniors. Int J Health Plann Manage 2019;34:510-20.

22.	 Quan H, Li B, Couris CM, et al. Updating and validating the Charlson 
Comorbidity Index and score for risk adjustment in hospital discharge 
abstracts using data from 6 countries. Am J Epidemiol 2011;173:676-82.

23.	 Lix LM, Smith M, Pitz M, et al. Cancer data linkage in Manitoba: expanding the 
infrastructure for research. Winnipeg: Manitoba Centre for Health Policy; 2016. 
Available: https://www.deslibris.ca/ID/10049543 (accessed 2021 Nov. 4).

24.	 Austin SR, Wong Y-N, Uzzo RG, et al. Why summary comorbidity measures 
such as the Charlson Comorbidity Index and Elixhauser Score work. Med Care 
2015;53:e65-72.

25.	 Postal Code Conversion File Plus. (PCCF+) Version 7C, November 2019 
Postal Codes. Ottawa: Statistics Canada; 2020. 

26.	 The Canadian Index of Multiple Deprivation: user guide. Cat. no. 45200001. 
Ottawa: Statistics Canada; 2019.

27.	 Burton S, Hayes JA, Morrell-Scott N, et al. Should I stay or should I go? An 
exploration of the decision-making behavior of acute cardiac patients during 
the COVID-19 pandemic. Heart Lung 2022;52:16-21.

28.	 Rose AJ, Timbie JW, Setodji C, et al. Primary care visit regularity and patient 
outcomes: an observational study. J Gen Intern Med 2019;34:82-9.

29.	 Mustard CA, Kaufert P, Kozyrskyj A, et al. Sex differences in the use of 
health care services. N Engl J Med 1998;338:1678-83.

30.	 Table 13-10-0096-17: Contact with a medical doctor in the last 12 months, by 
age group. Ottawa: Statistics Canada; 2022. Available: https://www150.statcan.
gc.ca/t1/tbl1/en/tv.action?pid=1310009617 (accessed 2021 Sept. 8).

31.	 Moe J, O’Sullivan F, McGregor MJ, et al. Characteristics of frequent emer-
gency department users in British Columbia, Canada: a retrospective analy-
sis. CMAJ Open 2021;9:E134-41.

32.	 Palmer E, Leblanc-Duchin D, Murray J, et al. Emergency department use: Is 
frequent use associated with a lack of primary care provider? Can Fam Physician 
2014;60:e223-9.

33.	 Chen A, Fielding S, Hu XJ, et al. Frequent users of emergency departments 
and patient flow in Alberta and Ontario, Canada: an administrative data 
study. BMC Health Serv Res 2020;20:938.

34.	 Ambulatory Care Sensitive Conditions details for Nova Scotia. Ottawa: 
Canadian Institute for Health Information. Available: https://yourhealthsystem.
cihi.ca/hsp/indepth?lang=en#/indicator/019/2/C2000/N4IgKgTgpgdgJgeQG5​
QmAlgWygYQC4QA2IAXKAM5QAepIAsiAL6NAA (accessed 2021 Nov. 12).

35.	 Sanmartin C, Khan S; Longitudinal Health and Administrative Data 
Research Team. Hospitalizations for Ambulatory Care Sensitive Conditions 
(ACSC): the factors that matter. Ottawa: Statistics Canada; modified 2015 
Nov. 27. Available: https://www150.statcan.gc.ca/n1/pub/82-622-x/82-622​
-x2011007-eng.htm (accessed 2020 June 14). 

36.	 Wallar LE, Rosella LC. Risk factors for avoidable hospitalizations in Canada using 
national linked data: a retrospective cohort study. PLoS One 2020;15:e0229465.

37.	 Tang N, Stein J, Hsia RY, et al. Trends and characteristics of US emergency 
department visits, 1997–2007. JAMA 2010;304:664-70.

38.	 Lucero AD, Lee A, Hyun J, et al. Underutilization of the emergency depart-
ment during the COVID-19 pandemic. West J Emerg Med 2020;21:15-23.

39.	 Heppner Z, Shreffler J, Polites A, et al. COVID-19 and emergency department 
volume: the patients return but have different characteristics. Am J Emerg Med 
2021;45:385-8.

40.	 Rennert-May E, Leal J, Thanh NX, et al. The impact of COVID-19 on hos-
pital admissions and emergency department visits: a population-based study. 
PLoS One 2021;16:e0252441.

41.	 Keesara S, Jonas A, Schulman K. COVID-19 and health care’s digital revolu-
tion. N Engl J Med 2020;382:e82.

42.	 Czeisler MÉ, Marynak K, Clarke KEN, et al. Delay or avoidance of medical 
care because of COVID-19: related concerns — United States, June 2020. 
MMWR Morb Mortal Wkly Rep 2020;69:1250-7.

43.	 Stephenson E, Butt DA, Gronsbell J, et al. Changes in the top 25 reasons for 
primary care visits during the COVID-19 pandemic in a high-COVID 
region of Canada. PLoS One 2021;16:e0255992.

Competing interests: Michael Green reports receiving support from the 
Canadian Institutes of Health Research (CIHR) for project grant funding; 
from the Brian Hennen Chair in Family Medicine for research team and 
work; and from the Ontario Ministry of Health for the INSPIRE-PHC 
research team through grant funding. Dr. Green also receives research grant 
funding from Ontario Health, and has received honoraria as an external 
reviewer from the University of Toronto and University of Western Ontario. 
Dr. Green participates on the Advisory Board of the Child and Youth Dia
betes Strategy of the Lawson Foundation (a not-for-profit foundation) and is 
a board member and chair of the Grants and Fellowships Committee of 
AMS Healthcare Inc. and a board member and officer (President-Elect) of 
the College of Family Physicians of Canada. Dr. Green is also a geographi-
cally full-time faculty member of Queen’s University. Ruth Martin-Misener 
is coinvestigator on a contract funded by the Canadian Council of Nurse 
Regulators and International Council of Nurses and is principal or coinvesti-
gator on other research grants from CIHR, the Nova Scotia Health Author-
ity, Nova Scotia Research Foundation, SIGMA, Dalhousie Pharmacy 
Endowment Fund, Faculty of Health, Canadian Nurses Foundation, College 
of Registered Nurses of Newfoundland & Labrador Research, Faculty of 
Nursing Research Grant, Memorial University, Dalhousie University Nurs-
ing Research Fund, Canadian Nurses Association and the New Brunswick 
Health Research Fund. Dr. Martin-Misener holds an unpaid position as co-
director of the Canadian Centre for Advanced Practice Nursing Research at 
McMaster University. No other competing interests were declared.

Affiliations: Department of Family Medicine Primary Care Research Unit 
(Marshall, Stock, Buote, Moritz), Dalhousie University; Nova Scotia Health 
(Marshall, MacKenzie, McDougall, Mooney); Department of Community 
Health and Epidemiology (Marshall, Stock, MacKenzie, McDougall), Dal-
housie University; Maritime Strategy for Patient-Oriented Research Support 
for People and Patient-Oriented Research and Trials (SPOR SUPPORT) 
Unit (Marshall, Andrew, MacKenzie); Division of Geriatric Medicine 
(Andrew), Department of Medicine, Dalhousie University, Halifax, NS; 
Department of Community Health Sciences (Breton, Cossette), Université 
de Sherbrooke, Sherbrooke, Que.; Departments of Family Medicine and 
Public Health Sciences (Green), Queen’s University; ICES Queen’s 
(Green), Kingston, Ont.; College of Pharmacy (Isenor), Dalhousie Univer-
sity, Halifax, NS; Department of Family Medicine (Mathews), Schulich 
School of Medicine & Dentistry, Western University, London Ont.; School 
of Nursing (Martin-Misener), Dalhousie University, Halifax, NS 

Contributors: All of the authors contributed to the conception and 
design of the work, and the acquisition, analysis and interpretation of 
data. All of the authors drafted the manuscript, revised it critically for 
important intellectual content, gave final approval of the version to be 
published and agreed to be accountable for all aspects of the work. 

Funding: Funding was provided by the Canadian Institutes of Health 
Research COVID-19 Rapid Funding Opportunity Grant (No. 447605). 

Content licence: This is an Open Access article distributed in accordance 
with the terms of the Creative Commons Attribution (CC BY-NC-ND 4.0) 
licence, which permits use, distribution and reproduction in any medium, 
provided that the original publication is properly cited, the use is noncom-
mercial (i.e., research or educational use), and no modifications or adapta-
tions are made. See: https://creativecommons.org/licenses/by-nc-nd/4.0/

Data sharing: The data presented in this study are not publicly available. 
The data were obtained from Health Data Nova Scotia through a data 
sharing agreement with the Nova Scotia Department of Health and Well-
ness and Nova Scotia Health. They were accessed and analyzed by the 
authors through a formalized process established by the aforementioned 
parties. Others may request access to these data by contacting the Health 
Data Nova Scotia directly and submitting a data access request.

Disclaimer: Some of the data used in this report were made available by 
Health Data Nova Scotia of Dalhousie University. Although this research 
is based on data obtained from the Nova Scotia Department of Health 
and Wellness, the observations and opinions expressed are those of the 
authors and do not represent those of either Health Data Nova Scotia or 
the Department of Health and Wellness.

Supplemental information: For reviewer comments and the original 
submission of this manuscript, please see www.cmajopen.ca/content/11/3/
E527/suppl/DC1.


