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Interpersonal continuity of care refers to the ongoing 
relationship between a patient and an individual phy-
sician.1 There is good evidence from a systematic 

review that a high level of interpersonal continuity of care 
is associated with decreased hospital admissions and emer-
gency department visits, and improved patient satisfaction.2 
To what extent a high level of continuity of care is associ-
ated with a higher likelihood of medication adherence is 
less clear.2 Medication adherence consists of 2 main con-
structs: persistence (consistently refilling prescriptions for 
the prescribed length of time) and compliance (taking the 
drug in accordance with the prescribed dosage and sched-
ule).3 To our knowledge, the relation between interpersonal 
continuity of care and medication adherence has been 
assessed in 6 studies.4–9 In 4 of these studies,4,7–9 a positive 
relation was observed. For example, a high level of continuity 
of care was associated with higher persistence with statins8 
and higher compliance with treatment with orally adminis-
tered antidiabetics,7 statins9 and drugs used in heart failure.4 

However, 5 of these studies4,6–9 were limited by the fact that 
their design was cross-sectional. Therefore, the temporal 
relation between continuity of care and medication adher-
ence could not be established.

Patient adherence to oral antidiabetic treatment is not 
optimal. For example, in a study conducted in Quebec, 79% 
of patients were persistent with oral antidiabetic treatment 
1 year after initiation of therapy; of the 79%, only 78% were 
compliant (obtained drug supplies for at least 80% of days 
during the year).10
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Background: Prior studies have shown that, compared to patients with a low level of interpersonal continuity of care, patients with a 
high level of continuity of care have a lower likelihood of hospital admission and emergency department visits, and a higher likelihood 
of patient satisfaction. We sought to determine whether higher levels of continuity of care are associated with medication persistence 
and compliance among new users of oral antidiabetic treatment.

Methods: We conducted a medicoadministrative cohort study of new users of oral antidiabetics aged 18 years or more among peo-
ple covered by the Quebec public drug plan. We excluded people with fewer than 730 days of treatment and those who had been in 
hospital for 275 days or more in the first or second year after initiation of antidiabetic treatment. We categorized continuity of care 
observed in the first year after treatment initiation as low, intermediate or high. The association between continuity of care and medi-
cation persistence and compliance was assessed using generalized linear models.

Results: In this cohort of 60 924 new users of oral antidiabetic treatment, compared to patients with a high level of continuity of care, 
those with an intermediate and a low level of continuity of care were less likely to be persistent (adjusted prevalence ratio 0.97 [95% 
confidence interval (CI) 0.96–0.98] and 0.96 [95% CI 0.95–0.97], respectively) and compliant (adjusted prevalence ratio 0.98 [95% CI 
0.97–0.99] and 0.95 [0.94–0.97], respectively) with their antidiabetic treatment.

Interpretation: A higher level of interpersonal continuity of care was associated with a higher likelihood of drug persistence and com-
pliance. Since the strength of this association was weak, further research is required to determine whether continuity of care plays a 
role in medication adherence.
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We conducted a study aiming to assess the association 
between continuity of care and each of the 2 main constructs 
of medication adherence (persistence with treatment and 
compliance with treatment among those persistent) among 
new users of orally administered antidiabetics.

Methods

Study design and data sources
We conducted a cohort study among patients insured by the 
Quebec public drug plan using medicoadministrative data from 
the Quebec Health Insurance Board and the Quebec registry of 
hospital admissions. The Quebec drug plan covers prescribed 
drugs for all permanent residents of the province aged 65 or 
more, social assistance recipients and those without a private 
drug insurance group plan. The databases contain information 
on individual characteristics (age, sex, guaranteed income sup-
plement status and public drug plan eligibility), use of outpa-
tient medical services (date, primary diagnosis and identifica-
tion number of the physician consulted), drugs claimed (drug 
identification, date, quantity supplied, number of days’ worth of 
drug supply and pharmacy identification number) and hospital 
admissions (dates and primary and secondary diagnoses).

We measured continuity of care during the first year of 
treatment and assessed medication adherence in the second 
year of treatment (Figure 1). In this way, we were able to 
assess the temporal relation between the 2 variables.2

Inclusion and exclusion criteria
We included patients aged 18 years or more who were newly 
dispensed an orally administered antidiabetic (metformin, sul-
fonylurea or nonsulfonylurea insulin secretagogue, thiazolidin-
edione or α-glucosidase inhibitor) between Jan. 1, 2000 and 
Dec. 31, 2006. To identify new users, we excluded patients 
who had not been continuously eligible for the public drug 
plan and who had no antidiabetic drug claim throughout the 
entire year before the first antidiabetic drug claim registered 
on or after Jan. 1, 2000. We also excluded patients for whom 
we did not have a follow-up period of at least 730 days; this 

was done to allow the measurement of continuity of care in the 
first year of treatment and medication adherence in the second 
year of treatment. To obtain a measurement of outpatient 
drug compliance over a period of at least 90 days, we excluded 
patients who had been in hospital for 275 days or more in the 
first or second year after treatment was started. Finally, to 
ensure a valid measurement of continuity of care, we excluded 
patients who had fewer than 3 or more than 50 outpatient vis-
its in the first year after initiation of treatment.11

Continuity of care measure
We measured continuity of care using an index that measures 
the extent to which ambulatory visits for a specific patient are 
dispersed among different physicians.11 The index takes into 
account the contribution of each physician, irrespective of 
specialty, in the continuity of the patient’s care. The score 
ranges from 0 (lowest level of continuity of care) to 1 (highest 
level of continuity of care). The highest level means that the 
patient’s visits are concentrated among only 1 physician.11 
Since index scores have no validated thresholds, we catego-
rized continuity of care into 3 categories: low (≤ 0.06), inter-
mediate (0.07–0.24) and high (0.25–1.00).5,7,12

Outcome measures
Patients were considered persistent with their treatment if they 
had any orally administered antidiabetic or insulin available 
730 days after treatment was started. We estimated this based 
on the number of days’ worth of medication supplied at the 
most recent dispensing before the second anniversary date 
(derived directly from the Quebec drug plan database) plus, for 
oral antidiabetics, a permissible gap of 0.5 times the number of 
days’ worth of supply. We defined the number of days’ worth 
of supply beforehand as 90 for all insulin claims.10,13 Patients 
admitted to hospital on day 730 were considered persistent with 
treatment if they had filled any prescription for an oral antidia-
betic or insulin during the period before their most recent hos-
pital admission, along the same lines as described above.

We measured compliance with antidiabetic therapy among 
patients who persisted with their treatment as the proportion 
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Figure 1: Study design and timeline for measurement of variables.



Research

CMAJ  OPEN

	 CMAJ OPEN, 5(2)	 E361

of days covered by the supply,14 calculated as the total number 
of days covered by either an orally administered antidiabetic 
or insulin divided by 365. For orally administered antidiabet-
ics, we derived the number of days’ worth of supply as 
described for persistence with treatment. Because information 
on drugs taken in hospital is not recorded, we subtracted the 
number of days spent in hospital from both the numerator 
and the denominator. It has been shown that a proportion of 
days covered of less than 80% predicts subsequent hospital 
admission among patients with diabetes.15 Therefore, we con-
sidered patients with a proportion of days covered of 80% or 
more as compliant. 

Covariates
Covariates were variables previously shown to be associated 
with persistence or compliance with antidiabetic treatment.10,16 
Covariates included sociodemographic characteristics, vari-
ables pertaining to use of health care services, and variables 
related to the initial claim for an orally administered antidia-
betic. Sociodemographic characteristics at initiation of antidia-
betic treatment included age, sex (male/female) and socioeco-
nomic status (no/partial/maximum guaranteed income 
supplement). We assessed variables pertaining to use of health 
care services in the first year after treatment was started; these 
included loyalty to a pharmacy (1, > 1 different pharmacies vis-
ited) and number of hospital admissions for any cause. In addi-
tion, we considered the number of distinct drugs claimed as a 
comorbidity indicator.17 Characteristics related to the initial 
claim for an orally administered antidiabetic included treat-
ment type (metformin monotherapy; sulfonylurea monother-
apy; monotherapy with another antidiabetic; bi-therapy with 
other antidiabetics; tri-, quadri- or pentatherapy with other 

antidiabetics), specialty of prescribing physician (general prac-
titioner, endocrinologist or internist, other) and year (2000, ​
2001, 2002, 2003, 2004, 2005 or 2006).

Statistical analysis
We conducted 2 generalized linear models with a log link and 
a Poisson working model.18 The first model assessed the asso-
ciation between the continuity of care index and medication 
persistence, and the second, the association between continuity 
of care and medication compliance among those persistent 
with treatment. In both models, potential confounders included 
age, sex, socioeconomic status, number of distinct drugs 
claimed, loyalty to a pharmacy, hospital admission for any 
cause, initial oral antidiabetic treatment type, year of treatment 
initiation and specialty of the prescriber of the initial oral anti-
diabetic treatment. We computed adjusted prevalence ratios 
with their 95% confidence intervals (CIs). We evaluated the 
models’ goodness-of-fit using the Akaike information criterion 
method. The model was well fitted to the number of parameters 
introduced. We assessed multicollinearity using the procedure 
described by Belsley and colleagues.19 We tested the sensitivity 
of our results to the compliance threshold of proportion of 
days covered of 80% by repeating the analysis using 70% and 
90% as cut-off points. Analyses were performed with the use 
of SAS version 9.4 (SAS Institute).

Results

A total of 60 924 patients were included in the study popula-
tion (Figure 2). Their characteristics are given in Table 1. 
The median score on the continuity of care index (first quartile 
to third quartile) was 0.14 (0.04–0.33).

Patients aged ≥ 18 years with ≥ 1 claim for orally 
administered antidiabetic between Jan. 1, 2000 and 

Dec. 31, 2006 who were continuously eligible for 
Quebec drug plan and had no claim for orally 

administered antidiabetic or insulin in year preceding 
initiation of treatment

n = 139 953

Excluded  n = 79 029
• Not eligible for Quebec drug plan in both first and 

second year after initiation of oral antidiabetic 
treatment  n = 15 923 

• ≥ 275 days in hospital in first or second year after 
initiation of oral antidiabetic treatment  n = 21

• Too few or too many physician visits in first year 
after initiation of oral antidiabetic treatment
n = 63 085

o < 2 visits n = 50 036
o 2 visits n = 12 748
o > 50 visits  n = 301

Patients included in study population
n = 60 924

Figure 2: Selection of study population.
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Of the 60 924 patients, 49 007 (80.4%) were persistent 
with their antidiabetic treatment 2 years after treatment initi-
ation (Table 2). Compared to patients with a high level of 
continuity of care (n = 20 305), those with an intermediate 
(n = 19 898) and a low (n = 20 721) level of continuity of care 
were 3% and 4%, respectively, less likely to be persistent 
with their antidiabetic treatment (adjusted prevalence ratio 
0.97 [95% CI 0.96–0.98] and 0.96 [95% CI 0.95–0.97], 
respectively) (Table 3). Of the 49 007 persistent patients, 
39 246 (80.1%) complied with their antidiabetic treatment 
(Table 2). Compared to patients with a high level of continu-
ity of care, those with an intermediate and a low level of con-
tinuity of care were 2% and 5%, respectively, less likely to be 
compliant (adjusted prevalence ratio 0.98 [95% CI 0.97–0.99] 
and 0.95 [95% CI 0.94–0.97], respectively) (Table 3). The 
association between continuity of care and compliance was 
not sensitive to change in the cut-off points for proportion of 
days covered (data not shown). When we analyzed the data 
including the 13 049 patients who were excluded because 
they had 2 or more than 50 physician visits, the results 
remained unchanged (data not shown).

Interpretation

One main result emerged from our study: as the level of inter-
personal continuity of care decreased, patients were less likely 
to persist and comply with their antidiabetic drug treatment. 
However, given that the strength of the association was weak, 
the clinical value of this result may be limited.

Our finding is in line with results observed in 4 studies 
conducted among users of orally administered antidiabetics,7 
statins8,9 and antihypertensive drugs.4 All of these studies but 
14 were conducted with the use of health insurance data. For 
example, in the study conducted by Chen and colleagues7 
based on health insurance data in Taiwan, compared to new 
users of oral antidiabetic treatment with a low index (≤ 0.22) 
of continuity of care, patients with a medium (0.23–0.43) and 
high (0.44–1.00) index were 1.8-fold and 3.4-fold, respec-
tively, more likely to have a 1-year medication possession 
ratio of 80% or greater. In that study, associations were of a 
higher strength than those we observed, likely owing to the 
fact that Chen and colleagues used odds ratios as measures of 
association, whereas we used prevalence ratios. Odds ratios, as 
opposed to prevalence ratios, overestimate the risk ratio when 
the prevalence of the studied outcome in a study population is 
higher than 10%.18 This was the case in our study: the preva-
lence of persistence and compliance was around 80%.

In contrast, our results are different from those observed in 
2 studies, 1 conducted among patients treated for hyperten-
sion5 and the other among patients treated for multiple 
chronic diseases.6 Kerse and colleagues6 did not observe an 
association between continuity of care and medication adher-
ence. However, both of these outcomes were self-reported, as 
opposed to being measured based on physician visits and 
pharmacy dispensing data, as we did. Self-reported measures 
of adherence exhibit poor agreement with those based on 
pharmacy data.20 In addition, adherence was assessed with no 

Table 1: Characteristics of patients at or in the year after 
initiation of oral antidiabetic treatment

Characteristic

No. (%) of 
patients*

(n = 60 924)

Sociodemographic

Age, mean (median) (Q1–Q3), yr 64.8 (67)
(57–74)

Sex

    Female 32 033 (52.6)

    Male 28 891 (47.4)

Socioeconomic status at initiation of 
treatment

    No guaranteed income supplement 32 043 (52.6)

    Partial guaranteed income supplement 15 517 (25.5)

Maximum guaranteed income supplement 
or social assistance

13 364 (21.9)

Use of health care services†

Loyalty to a pharmacy

    Yes 33 977 (55.8)

    No 26 947 (44.2)

Hospital admission for any cause

    Yes 20 778 (34.1)

    No 40 146 (65.9)

No. of distinct drugs claimed, mean (median) 
(Q1–Q3)

12.3 (11)
(8–15)

Initial drug claim

Initial drug treatment

    Metformin monotherapy 47 002 (77.1)

    Sulfonylurea monotherapy 9685 (15.9)

Monotherapy with other orally 
administered antidiabetic

774 (1.3)

Bi-therapy with other orally administered 
antidiabetics

3435 (5.6)

Tri-, quadri- or pentatherapy with other 
orally administered antidiabetics

28 (0.1)

Specialty of physician who prescribed initial 
therapy

    General practitioner 49 814 (81.8)

    Endocrinologist or internist 7611 (12.5)

    Other 3405 (5.6)

    Unknown 94 (0.2)

Year treatment initiated

    2000 7446 (12.2)

    2001 7337 (12.0)

    2002 7563 (12.4)

    2003 8177 (13.4)

    2004 9712 (15.9)

    2005 10 004 (16.4)

    2006 10 685 (17.5)

Note: Q = quartile.
*Except where noted otherwise.
†Measured in the first year following initiation of treatment (including day of 
initiation and 365th day).



Research

CMAJ  OPEN

	 CMAJ OPEN, 5(2)	 E363

attempt to distinguish persistence and compliance constructs 
from each other.6 Likewise, in a study based on Medicare 
data, Robles and Anderson5 found no association between 
continuity of care and compliance with antihypertensive treat-
ment, as measured by the proportion of days covered during 
1  year of 80% or more.5 However, when patients who had 
been admitted to hospital or had had a cardiovascular event 
were excluded, a positive association was observed between 
higher levels of continuity of care and compliance.5

In a study on patients’ preferences, patients stated that they 
believed that continuity of care improved their trust in their 
physician as well as their physician’s ability to communicate 
health issues to them.21 Although further research is needed to 
confirm the link between these attributes and continuity of 
care, in prior studies, better physician communication skills22 
and patients’ trust in the provider23,24 were associated with 
self-reported medication adherence.

Limitations
Our study has limitations. First, we assumed that drugs 
claimed were all taken, and we made no distinction between 
mono- and polytherapy. As a result, we may have overestimated 
persistence and compliance, thus leading to nondifferential 

misclassification with an effect estimate biased toward the 
null. Second, the databases lacked information on psychoso-
cial variables (e.g., patient’s perception of risk of disease and 
benefits of the treatment) that are likely to influence persis-
tence and compliance,25 overall level of health or burden of 
illness, and duration and severity of diabetes. Therefore, we 
were not able to adjust effect estimates for these potentially 
confounding variables. Third, to get a valid continuity of care 
measure, we had to exclude patients who had fewer than 
3 physicians visits in the 1-year period during which continu-
ity of care was assessed. It is unknown to what extent the 
excluded patients were less sick or did not have as good 
access to a physician as those included in the study. More-
over, we assessed continuity of care in the first year of treat-
ment and persistence and compliance in the second year of 
treatment. Therefore, we cannot assume that the association 
we have observed between continuity of care and persistence 
and compliance would remain the same if those outcomes 
were assessed in subsequent years. Fourth, since Canadian 
guidelines recommend an interprofessional team approach to 
care for patients with newly diagnosed diabetes,26 the conti-
nuity of care index may not be the best measure as it does not 
take into consideration the contribution of other health care 

Table 2: Persistence and compliance with oral antidiabetic treatment according to level of 
interpersonal continuity of care

Medication adherence construct*

Level of continuity of care; no. of patients  
(no.  [%] with adherence construct)

High Intermediate Low

Persistence with antidiabetic 
treatment among the 60 924 study 
patients

20 305
(16 820 [82.8])

19 898
(15 886 [79.8])

20 721
(16 301 [78.7])

Compliance with antidiabetic 
treatment among the 49 007 
patients who were persistent

16 820
(13 592 [80.8])

15 886
(12 817 [80.7])

16 301
(12 837 [78.7])

*Measured in the second year after initiation of oral antidiabetic treatment.

Table 3: Adjusted prevalence ratios of persistence and compliance with antidiabetic 
treatment according to level of interpersonal continuity of care

Medication adherence

Level of continuity of care;  
adjusted prevalence ratio (95% CI)*

High Intermediate Low

Persistence with antidiabetic 
treatment among the 60 924 study 
patients

1.00 0.97 (0.96–0.98) 0.96 (0.95–0.97)

Compliance with antidiabetic 
treatment among the 49 007 
patients who were persistent

1.00 0.98 (0.97–0.99) 0.95 (0.94–0.97)

Note: CI = confidence interval.
*Adjusted for age, sex and socioeconomic status at initiation of oral antidiabetic treatment, year of initiation of oral 
antidiabetic treatment, number of distinct drugs used, hospital admission for any cause and loyalty to a pharmacy in the 
year following initiation of oral antidiabetic treatment, initial oral antidiabetic treatment and specialty of the physician who 
prescribed the initial oral antidiabetic treatment.
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professionals in the continuity of the patient’s care. In addi-
tion, we measured continuity of care using all ambulatory vis-
its. The results may have been different if we had been able 
to measure continuity of care using only visits relevant to the 
management of diabetes. Finally, since our study was obser-
vational, care should be taken before concluding that the 
association we observed is causal.

Conclusion
Prior studies have shown that, compared to patients with a low 
level of interpersonal continuity of care, patients with a high 
level of continuity of care have a lower likelihood of hospital 
admission and emergency department visits, and a higher like-
lihood of patient satisfaction. Our results suggest that a high 
level of continuity of care may also be associated with a higher 
likelihood of persistence and compliance with antidiabetic 
treatment among newly treated patients; however, a clinical 
trial is needed to confirm causality. In addition, given that the 
observed association was weak, the clinical relevance of this 
result is unclear. Further research is needed using continuity of 
care measures that capture the contribution of clinicians from 
different health care professions.
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