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Purpose: Age or sex concordance (same sex or same age range) may also be associated
with medication adherence but was not fully investigated. We aim to quantify the impact of
age and sex concordance on optimal adherence to statin medications.

Patients and Methods: A retrospective cohort study was conducted using population-based
health administrative data from Saskatchewan, Canada. Participants were individuals newly
initiated on statin medications between January 1, 2012, and December 31, 2017. The outcome
was optimal adherence (proportion of days covered > 80%) measured at one year after the first
statin claim. The independent variables were sex and age concordance (age within five years)
between patients and prescribers. The association between adherence outcome and sex/age
concordance was analyzed by multivariable logistic regression models using generalized esti-
mating equations controlled by a package of potential confounding factors.

Results: Among 51,874 new statin users, 20.6% (n = 10,710) were age concordant with
prescriber. The vast majority of age concordance occurred in patients younger than 66 years
(88.6%, 9,486/10,710). Sex concordance was observed in 62.8% (n = 32,551) of patients and
age-sex combined concordance in 13.2% (n = 6,856). Among patients younger than 66 years
(n = 36,641/51,874, 70.6%), age concordance did not have a significant impact on optimal
adherence [adjusted OR (aOR) = 1.02, 95% CI 0.97 to 1.07]. Weak association between sex
concordance (aOR = 1.05, 95% CI 1.00 to 1.11), and age-sex combined concordance (aOR =
1.05, 95% CI 0.99 to 1.12) was observed.

Conclusion: Age and sex concordance were not statistically significant predictors of
optimal statin adherence. However, a weak association was detected for sex concordance.
Future studies should examine this factor in different health care settings.

Keywords: medication adherence, age concordance, sex concordance, statin, observational

study, cohort

Introduction
Over decades of research on medication adherence, the impact of age and sex has
been evaluated countless times without a clear and consistent signal.! Mathes et al
concluded that the effects of patient age on medication adherence were heteroge-
neous after reviewing 22 systematic reviews published between January 1990 and
June 2018.% Similarly, a consistent impact of sex on medication adherence has not
been demonstrated.?”

Although age and sex of patients appear to have weak influences on medication
adherence, few studies have evaluated the extent to which they may influence
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medication adherence through interactions with other
factors.” The existence of interactions between demo-
graphic characteristics may be important for medication
adherence. For example, Schoenthaler et al found that
African-American patients under care of white physicians
(ie, discordance on ethnicity) had lower medication adher-
ence compared to white patients under care of white
physicians.” Presumably, this “concordance” of race may
have facilitated a more effective or trustful relationship
between physicians and patients, improving medication
adherence.”® Indeed, a strong physician—patient relation-
ship has clearly been associated with high medication
adherence as multiple studies have identified trust and
communication between patients and physicians as impor-
tant factors.”” ' Thornton et al found that patient-
physician concordance on age and sex has positive effect
on communication and satisfaction of care.* However,
despite the strong connection between communication
and medication adherence, the impact of age and/or sex
concordance on medication adherence to prescribed med-
ications has not been examined.

Based on these findings, we hypothesized that age and/
or sex concordance may also be associated with medica-
tion adherence through the presumed mechanism of facil-
itating a more effective patient—physician relationship. The
aims of this study were: 1) To describe the frequency of
age and/or sex concordance between prescribers and
patients initiating statin medications; 2) To determine if
age concordance, sex concordance, or age-sex combined
concordance is associated with the occurrence of optimal
adherence within the first year since initiating statin
therapy.

Methods

Data Sources

The study was conducted using administrative databases
for Saskatchewan, Canada. These databases, linked by
a common encrypted identification number for each
patient, include the provincial health insurance registry
file, the physician service claims file, the physician registry
file, the hospital discharge abstract database, the emer-
gency services file, and the prescription drug claims
files.'> The provincial health insurance registry file con-
tains birth month/year, sex, rural/urban residence, provin-
cial health insurance coverage start and end dates, and
dissemination area (smallest standard geographic area for
census data defined by Statistics Canada)'® code of

residence. The latter is used to assign area-level median
household income based on 2006 census data.'> The phy-
sician service claims file contains the date of the service,
setting (in-hospital or out-patient), diagnosis [using three-
digit International Classification of Diseases (ICD-9)
codes],'® physician identification number (encrypted),
physician specialty, the billing code pertaining to the ser-
vice provided, and the remuneration type of the provider
[fee-for-service (FFS)/non-fee-for-service type (NFFS)].
Although non-fee-for-service physicians are encouraged
to submit “shadow claims”, compliance is not enforced,
and not all claims are captured. However, the percentage
of missing shadow claims is not likely to be large, given
previous Canadian research.'” The physician registration
file contains physicians’ birth year, sex, and an indicator to
distinguish general physicians (GPs) from other specialty
physicians. It also provides information on country of
medical training of physicians in Saskatchewan. The hos-
pital discharge abstract database contains admission and
discharge dates, up to 25 diagnostic codes ICD-9 (2001
and before) or ICD-10-CA (after 2001),'*'® and an indi-
cator about the event type (ie, whether it was for acute or
alternative care, of which a patient occupied a bed but did
not require the intensity of services as for acute care).'’
The emergency service file provides admission and dis-
charge date of visits to emergency departments. The pre-
scription drug claims files capture dispensation claims of
prescription medications, each containing a Health Canada
drug identification number (DIN), a dispensation date, the
quantity dispensed, total cost (including medication acqui-
sition cost and markup/dispensing fee), and the proportion
covered by government insurance. The drug files only
contain claims in outpatient settings.

Study Design and Population

We conducted a retrospective cohort study of new statin
users at least 18 years of age who received their first statin
medication between January 1, 2012, and December 31,
2017. New users were defined as receiving no dispensa-
tions for a statin medication in the previous five years. The
date of the first dispensation of a statin medication was the
index date, and the patients were followed for 365 days.
For each patient, a single statin prescriber was identified
using the following criteria: a) the physician with a GP
specialty, and b) the GP identified on the highest number
of statin dispensation claims for a specific patient (com-
pared to all other GPs) during the 365 day follow-up
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period. In Saskatchewan, GPs provide primary care to the
majority of patients with chronic conditions.

Exclusion criteria included: missing age or sex of
patients or statin prescribers; unable to determine the
remuneration type of statin prescribers; inability to follow
patients between 1825 days before and 365 days after the
first statin claim due to loss of beneficiary status (including
death), or admission to a long term care facility; patients
admitted to an out-of-province hospital in the year after
initiating the statin; a diagnosis of pregnancy (ICD-9: 641—
676, V27; ICD-10 and ICD-10-CA: O1, 021-95, 098,
099, Z37) within one year before or after the index date;
or if none of their statin prescribers was a GP physician.

Patient and Public Involvement
Patients and/or the public were not involved in the design
or conduct of this study.

Outcome Measures

The primary outcome was optimal adherence to statin med-
ications defined by the proportion of days covered (PDC) of
at least 80%.%?! PDC was measured over the 365 days
following the index date using the sum of the number of
pills dispensed divided by 365 (assuming once-daily satin
dosing), deducting the number of days spent in a hospital for
acute care if applicable.”” Pills dispensed during overlap-
ping/early refills were counted in the numerator for the
primary analysis and removed in sensitivity analyses.
Switching between different statin medications was allowed.
The PDC captures underutilization from either drug discon-
tinuation or late refills due to missed doses.

Age/Sex Concordance Between Patients

and Their Statin Prescriber

Age of each patient and their corresponding statin prescri-
ber was determined on each patient’s index date. Patients
were categorized as age-concordant if their age was within
five years above or below the prescriber’s age; sex-
concordance was assigned if the patient and the prescriber
were of the same sex. Age-sex combined concordance was
determined if both age and sex concordance were satisfied.

Covariates

Numerous patient and provider-related covariates were
identified to minimize confounding based on previous
studies.' Covariates were measured during the 365 days
prior to the index date if not otherwise specified. Patient-

related covariates included patient characteristics [age, sex,
and residence (rural/urban) on the index date]; socioeco-
nomic status [income level based on census area-level med-
ian household income quintiles (lowest = 1, highest = 5) on
the index date];*****

prescription medications (by the Anatomical Therapeutic

treatment factors [number of distinct

Chemical Classification System)*’]; healthcare system fac-
tors [percentage of prescription medication cost paid by
government health insurance], and patient health/healthcare
utilization factors [number of out-patient visits (to GPs and
to specialists, respectively), number of hospitalizations for
acute care, number of emergency department visits,
Charlson comorbidity score,”® and presence of patient
comorbidities (yes/no) used in published models of medica-
tion adherence].?” The comorbidities included osteoporosis,
rheumatoid arthritis, hypertension, stroke, ischemic heart
disease, acute myocardial infarction, heart failure, multiple
sclerosis, Parkinson’s disease, Alzheimer’s disease and
dementia, epilepsy, asthma, chronic obstructive pulmonary
disease, diabetes, mood and anxiety diseases, schizophre-
nia, and cancer.>” Comorbidities were identified using vali-
dated case definitions developed by the Canadian Chronic
Disease Surveillance System and were based on diagnoses
recorded in the service claims file, hospital discharge
abstract database, and medications in the prescription drug
claims dating back to January 1%, 1996.%

Prescriber-related covariates included the statin pre-
scribers’ age and sex on the index date, country of medical
graduation, as well as a categorical variable of remunera-
tion type [fee-for-service (FFS) or non-fee-for-service”
(NFFS)]. These covariates were adopted in previous stu-
dies on quality of care provided by physicians.?*>° The
remuneration type for each prescriber was determined
using physician-specific claims to all their patients (ie,
not only limiting to study patients) in the physician-
service file between 365 days prior and 365 days on and
after the index date. FFS remuneration practitioners were
defined by at least 80% of claims coded as the FFS type;
NFFS remuneration practitioners were defined by at least
80% of claims coded as the NFFS type. Over 95% of GP
physicians could be categorized into one of the groups
using this approach.

Finally, we included a variable identifying patients
receiving comprehensive continuity of care where the
patient’s statin prescriber also: 1) claimed at least one
comprehensive medical exam on the patient; and 2) had
the highest number of service claims to the study patient
compared to all other GPs. We found that this measure of
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continuity of care is superior to traditional approaches
(unpublished). The comprehensive continuity of care was
estimated during the 365 days after the index date
(inclusive).

Statistical Analysis

The frequency of age and sex concordance was described
using percentages, medians and the interquartile range
(IQR), as appropriate. Since age concordance was strongly
influenced by patient age, we stratified the cohort based on
age (>65 years, or <65 years, respectively).

For each of the concordance variables under analysis
(age concordance, sex concordance, and age-sex combined
concordance), we fit univariate logistic regression models
using optimal adherence (PDC > 80%) as the dependent
variable. Generalized estimating equations (GEE) were
used to account for the clustering of patients within pre-
scribers in all univariate and multivariable models.>’ GEE
models using different types of working covariance
matrices were compared and the one with the smallest
quasi-Akaike’s information criterion (QAIC) statistic was
selected as the final model. Odds ratios (ORs) and 95%
confidence intervals (95% CI) for the concordance vari-
ables were obtained from the robust estimators.

Next, we estimated adjusted effects of the concordance
variables using multivariable logistic regression models
that included patient and prescriber-related covariates.
Multicollinearity between a concordance variable and
each covariate was examined using the variance inflation
factor (VIF) derived from a regression model. If the VIF
value was greater than 2.5, the covariate was removed.
Two multivariable models were constructed; one included
both of the age concordance and sex concordance vari-
ables, while the second included the age-sex combined
concordance variable.

Age concordance with prescribers was uncommon for
patients over 65 years of age; therefore, due to the poten-
tial bias associated with disproportionately high number of
elderly patients in the discordant (vs concordant) age
group, all adjusted models were tested in a subgroup of
patients age at or below 65 years.

In sensitivity analyses, we changed age concordance to
10 years (ie, instead of five) and we modified the threshold
of optimal adherence to PDC >70%, and PDC >90%. In
addition, we examined the effect of sex concordance
within stratified groups based on the statin prescribers’
sex. For each prescriber sex group, we reported the pro-
portion of patients achieving optimal adherence. We also

repeated the analysis of sex concordance among the entire
cohort of statin users (ie, not just those <65).

SAS statistical software, version 9.4, (SAS Institute
Inc., Cary, NC, USA) was used to conduct all analyses.*

Ethical Considerations

Ethics approval (certificate number: 14-143) was granted
by the University of Saskatchewan Biomedical Research
Ethics Board (REB). Data access was granted at the
Saskatchewan Health Quality Council under data sharing
agreements with the Saskatchewan Ministry of Health and
eHealth Saskatchewan. The University of Saskatchewan
REB approved to waive the informed consent from study
1) It was
a retrospective study using historical data dated back to

participants for the following reasons:
1996; 2) All participants were anonymized by encrypted
IDs; 3) Privacy of individuals was further protected by
suppressing results from any group of fewer than six

participants.

Results

Between January 1, 2012, and December 31, 2017,
180,010 patients received statin medications. Among
them, 21,149 were excluded for missing demographic
information, age <18 on the index date, or lacking contin-
uous beneficiary status. Of the 58,549 patients who were
defined as new statin users, 3,405 (5.8%) were excluded
for admission to a long term care facility, staying in an
out-of-province hospital, pregnancy/delivery, or having
zero service claims by a GP within the follow-up period.
Further, 3,270 (5.5%) patients were excluded for having
a statin prescriber with missing birth year, sex, or remu-
neration type. The final cohort was comprised of 51,874
new users of statin medications [Figure 1].

Initially 1,789 GPs had been identified as statin prescri-
bers for at least one new statin user. Among them, 227
(12.7%) prescribers were excluded for missing data on year
of birth, sex, or undetermined remuneration type. Thus,
1,562 statin prescribers remained in the study, and were
linked to at least one of the 51,874 patients [Figure 1].

The utility of using statin dispensation claims to
identify a single GP prescriber was supported by the
underlying data. There were 415,564 claims of statin
medications for the cohort patients within the follow-up
period. Most of these claims (85.5%, 355,206/415,564)
originated from GPs who were identified as statin pre-
scribers, while only 14.5% (60,358/415,564) from other
GPs or specialists. The median number of total statin
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Number of individuals receiving
provincial health insurance in
Saskatchewan
(Jan 1st, 2012 — Dec 31st, 2017)

1,370,746

[
¥ >

Receiving statin medications

Not receiving statin
86.9% (1,190,736 /1,370,746)

(Jan 1st, 2012 — Dec 31st, 2017)

180,010 patients

|
& >

Missing birth/sex information or age < 18
on the index date
0.05% (87/ 180,010)

179,923

!
A 2

158,861

Lost provincial health insurance coverage (including
deceased) within five years prior to, or one year on or

after the index date
11.7% (21.062/180.010)

.

New users of statin medications

T Not new users, i.e., receiving statin medications within

five years prior to the index date
55.7% (100,312/180,010)

58,549 patients / 1,789 GPs

T Admitted to long term care facilities within five years
i1 prior to, or one year on or after the index date

1.3% (788/58,549)

| Staying in an out-of-province facility for acute care within

one year on or after the index date
0.6% (341 /58,549)

I Pregnant/delivery within one year prior to, or one year

on or after the index date
0.3% (180/58,549)

No visit to a GP within one year on or after the index
date, or none of the visited physicians can be identified

3.6% (2,096/58,549)

Prescribed by a GP missing age or sex data

3.4% (2,013/58,549)

T Prescribed by a GP of unknown remuneration type

2.1% (1,257/58,549)

51,874 patients / 1,562 GPs

Figure | Patient flow.

Notes: Index date = the first date receiving a statin medication between January 1, 2012 and December 31, 2017.

Abbreviation: GP, general practioner.

claims per patient during the follow-up period was 9.0
(IQR, 4.0/11.0) and the median number of statin claims
from the identified prescriber (ie, the most frequently
listed GP) was 7.0 (IQR, 3.0/10.0). Other prescribers
(eg, other GPs or specialists) accounted for only 2.0
statin claims per patient (IQR, 1.0/3.0). Moreover, of
31,539/51,874  (60.8%)
received all statin prescriptions from a single GP
[Table 1].

all patients in the cohort,

The median age of patients on the index date was 59.0
years (IQR, 51.0/67.0), and 43.9% (22,781/51,874) were
females [Table 1]. Among the 51,874 patient-prescriber
pairs, the median age of physicians on the index date
was 50.0 (IQR, 40.0/59.0). There were 36.0% (562/
1,562) female statin prescribers and they appeared in
13,532 (26.1%) patient-prescriber pairs [Table 1].

The median age of patients was 10 years older than the
median age of prescribers (IQR, —3/22 years). Age differences
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Table | Baseline Characteristics of New Statin Users
Total Age<65 Age > 65
n=51,874 n=36,641 n=15,233

Age of patients, median (IQR) 59.0 (51.0, 67.0) 54.0 (48.0, 60.0) 73.0 (69.0, 79.0)

Age of prescribers?, median (IQR) 50.0 (40.0, 59.0) 50.0 (40.0, 59.0) 49.0 (40.0, 59.0)

Age difference (patient minus prescriber), median (IQR) | 10.0 (=3.0, 22.0) 4.0 (7.0, 14.0) 25.0 (15.0, 35.0)

Age concordance®, n (%) 10,710 (20.6) 9,486 (25.9) 1,224 (8.0)

Age discordance®

Patients > 5 years younger than prescribers, n (%) 10,804 (20.8) 10,575 (28.9) 229 (1.5)
Patients >5 years older than prescribers, n (%) 30,360 (58.5) 16,580 (45.2) 13,780 (90.5)

Female patients, n (%) 22,781 (43.9) 15,221 (41.5) 7,560 (49.6)

Female prescribers/prescribers of all sex, n (%) 562/1,562 (36.0) 545/1,495 (36.5) 465/1,309 (35.5)

Patients whose statin prescribed by a female GP, n (%) 13,532 (26.1) 9,867 (26.9) 3,665 (24.1)

Sex concordance, n (%) 32,551 (62.8) 23,649 (64.5) 8,902 (58.4)

Age-sex combined concordance, n (%) 6,856 (13.2) 6,133 (16.7) 723 (4.7)

Statin claims per patient, median (IQR) 9.0 (4.0, 11.0) 9.0 (4.0, 11.0) 10.0(5.0, 12.0)

Statin prescribers per patient, 1.0 (1.0, 2.0) 1.0 (1.0, 2.0) 1.0 (1.0, 2.0)

median (IQR)

Patients with a unique statin prescriber, n (%) 31,539 (60.8) 23,543 (64.3) 7,996 (52.5)

Patients with multiple statin prescribers, n (%) 20,335 (39.2) 13,098 (35.7) 7,237 (47.5)

Statin claims by the paired prescriber, 7.0 (3.0, 10.0) 7.0 (3.0, 10.0) 7.0 (40, 11.0)

median (IQR)

Statin claims by other prescribers, median (IQR) 2.0 (1.0, 3.0) 2.0 (1.0, 3.0 2.0 (1.0, 3.0)
Total age<65 Age > 65
n=51,874 n=36,641 n=15,233

I+ acute care hospitalizations®, n (%) 11,493 (22.2) 6,154 (16.8) 5,339 (35.0)

GP visits®, median (IQR) 6.0 (3.0, 9.0) 5.0 (3.0, 8.0) 7.0 (4.0, 11.0)

Specialist visits®, median (IQR) 2.0 (0.0, 6.0) 2.0 (0.0, 5.0) 4.0 (1.0, 10.0)

I+ emergency department visits®, n (%) 10,952 (21.1) 6789 (18.5) 4163 (27.3)

Income level®, n (%)

| (lowest) 9,569 (18.4) 6,772 (18.5) 2,797 (18.4)
2 9,500 (18.3) 6,728 (18.4) 2,772 (18.2)
3 9,540 (18.4) 6,718 (18.3) 2,822 (18.5)
4 10,685 (20.6) 7,519 (20.5) 3,166 (20.8)
5 (highest) 9,782 (18.9) 6,857 (18.7) 2,925 (19.2)
missing 2,798 (5.4) 2,047 (5.6) 751 (4.9)
Patients living in a rural area®, n (%) 15,830 (30.5) 10,729 (29.3) 5,101 (33.5)
Charlson comorbidity score? > 0, n (%) 16,988 (32.7) 9,463 (25.8) 7,525 (49.4)

Notes: *Age of individual prescribers was re-calculated for each of their patients on the date of the earliest statin dispensation; "Age concordance was defined as patient age
falling within five years above or below the prescriber’s age; “Age discordance was defined as patient age falling at least five years above or below the prescriber’s age;
9dCharacteristics measured within 365 days prior to the date of the earliest statin dispensation.

Abbreviations: IQR, interquartile range; GP, general practitioners.

were higher among patients over 65 (median difference = 25
years, IQR: 15/35 years) versus those <65 years (median
difference = 4 years, IQR: —7/14 years) [Table 1]. Overall,
only 20.6% (n = 10,710) of the entire cohort were concordant
by age (ie, within 5 years) with their statin prescriber on the
index date. Most of these age concordant patients were 65
years or younger (88.6% or 9,486/10,710). Among those older
than 65, only 8.0% (1,224/15,233) were age concordant to

their statin prescribers and 90.5% (13,780/15,233) were more
than five years older [Table 1]. Sex concordance was observed
in 62.8% (32,551/51,874) of patients. Age-sex combined con-
cordance was relatively infrequent, observed in only 13.2%
(6,856/51,874) of patients overall and 16.7% (6,133/36,641)
of patients <65 years. Among those older than 65, there were
only 4.7% (723/15,233) patients were both age and sex con-
cordant [Table 1].
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In the multivariate models, the GEE method using the
exchangeable working covariance matrix had the smal-
lest QAIC value among the tested structures. Logistic
regression analysis did not detect an impact of age con-
cordance on optimal adherence [unadjusted OR (uOR) =
1.02, 95% CI 0.96 to 1.08; adjusted OR (aOR) = 1.02,
95% CI 0.97 to 1.07, Table 2]. The odds ratios of sex
concordance on optimal adherence were uOR = 1.05,
(95% CI 1.01 to 1.10), and aOR =1.05 (95% CI 1.00 to
1.11), while the impact of age-sex combined concordance
was similar to sex concordance only: uOR = 1.06 (95%
CI 0.99 to 1.13), aOR = 1.05 (95% CI 0.99 to 1.12)
[Table 2]. Results were similar when analyses were
repeated with age concordance measured by a broader
range of years (ie, age £ 10 years) or when changing the
optimal adherence threshold to PDC >70%, and PDC
>90% (data not shown).

In stratified analyses of patients <65 years of age, sex
concordance was weakly associated with optimal adher-
ence for patients with male prescribers (aOR = 1.06, 95%
CI 1.00 to 1.11, Table 2). Optimal adherence was observed
in 50.9% (8961/17,601) of male patients with male pre-
scribers versus 49.4% (4529/9173) of female patients with

male prescribers [Table 3]. When restricting to patients of
female prescribers the result was similar (aOR = 1.05,
95% CI 0.95 to 1.16). In this subgroup, optimal adherence
was observed in 49.8% (3011/6048) of female patients
under female prescribers versus 48.3% (1824/3779) of
male patients under female prescribers [Table 3].

Within the subgroup of patients >65 years, sex con-
cordance with male prescribers was significantly asso-
ciated with optimal adherence (aOR = 1.10, 95% CI 1.01
to 1.19) [Table 2]. Optimal adherence was observed in
63.9% (4,127/6,455) of male patients with male prescri-
bers versus 60.6% (3,098/5,113) of female patients with
male prescribers [Table 3]. For patients with a female
prescriber, sex concordance was not associated with opti-
mal adherence (aOR = 0.96, 95% CI 0.81 to 1.13)
[Table 2]. In this group, 60.3% (1,476/2,447) of female
patients under female prescribers achieved optimal adher-
ence versus 62.5% (761/1,218) of male patients under
female prescribers [Table 3].

When the analysis of sex concordance was repeated
among the entire cohort of statin users (ie, not just those
<65 years), results were consistent (aOR = 1.05, 95% CI
1.00 to 1.10). Sex concordance among the subgroup of

Table 2 Odds Ratios (95% Confidence Intervals) for Age and Sex Concordance with Optimal Adherence® Among New Statin Users

Unadjusted Odds Ratio Adjusted Odds Ratio®
(95% Confidence Interval) (95% Confidence Interval)
Patients aged <65 years
Age concordance® (yes vs no) 1.02 (0.96, 1.08) 1.02 (0.97, 1.07)
Sex concordance (yes vs no) 1.05 (1.01, 1.10)¢ 1.05 (1.00, I.11)
Patients paired to a male prescriber 1.02(0.97, 1.07) 1.06 (1.00, I.11)
Patients paired to a female prescriber 1.15(1.05, 1.27) 1.05 (0.95, 1.16)
Age-sex combined concordance 1.06 (0.99, 1.13) 1.05 (0.99, 1.12)
Patients aged > 65 years
Sex concordance (yes vs no) 1.08(1.00, 1.15) 1.03 (0.94, 1.12)
Patients paired to a male prescriber 1.12(1.04, 1.21) 1.10 (1.01, 1.19)
Patients paired to a female prescriber 0.93(0.79, 1.09) 0.96 (0.81, 1.13)
Patient age <65 and > 65
Sex concordance (yes vs no) 1.03(0.99, 1.07) 1.05 (1.00, 1.10)
Patients paired to a male prescriber 1.00(0.96,1.05) 1.06 (1.02, 1.11)
Patients paired to a female prescriber 1.12(1.02,1.22) 1.03 (0.94, 1.13)

Notes: *Optimal adherence was defined as greater or equal to 80% measured by the proportion of days covered (PDC); °Age concordance = prescriber and patient age
difference within +5 years (age measured on the patient’s date receiving the first dispensation of a statin medication); “Adjusted odds ratios were from models with
covariates including: age, sex, residence (rural/urban),income quintile based on census area, number of distinct prescription medications, number of out-patient visits (to GPs
and to specialists, respectively), percentage of prescription medication cost paid by government health insurance, number of hospitalizations for acute care, number of
emergency department visits, Charlson comorbidity score, comorbidities (including osteoporosis, rheumatoid arthritis, hypertension, stroke, ischemic heart disease, acute
myocardial infarction, heart failure, multiple sclerosis, Parkinson’s disease, Alzheimer’s disease and dementia, epilepsy, asthma, chronic obstructive pulmonary disease,
diabetes, mood and anxiety diseases, schizophrenia, and cancer), status of comprehensive continuity of care, prescribers’ age, sex, country of medical graduation, and
remuneration type; Odds ratios are in bold if statistically significant using 95% confidence interval.
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Table 3 Frequency (%) of Adherent Patients® by Sex Concordance Status

Adherent Patients
in the Sex Concordance® Group
% (Adherent Patients/Total in the Group)

Adherent Patients
in the Sex Discordance® Group
% (Adherent Patients/Total in the Group)

Patient age® <65 years
Paired to a male prescriber

Paired to a female prescriber

50.9(8,961/17,601)
49.8(3,011/6,048)

49.4(4,529/9,173)
48.3(1,824/3,779)

Patient age > 65 years
Paired to a male prescriber

Paired to a female prescriber

63.9(4,127/6,455)
60.3(1,476/2,447)

60.6(3,098/5,113)
62.5(761/1,218)

Patients of all age groups
Paired to a male prescriber

Paired to a female prescriber

54.4(13,088/24,056)
52.8(4,487/8,495)

53.4(7,627/14,286)
51.7(2,585/4,997)

Notes: *Adherent patients = patients achieving optimal adherence, ie, having a proportion of days covered by statin = 80%; ®Patient age was measured on the index date (the
date receiving the first statin medication);°Sex concordance = the patient and the prescriber were of the same sex (eg, a female patient matching to a female prescriber);*Sex
discordance = the patient and the prescriber were of the different sex (eg, a female patient matching to a male prescriber).

patients with male physician prescribers was significantly
associated with the odds of optimal adherence
(aOR = 1.06, 95% CI 1.02 to 1.11); however, sex con-
cordance was not significantly associated with optimal
adherence among patients with female physicians
(aOR = 1.03, 95% CI 0.94 to 1.13) [Table 2].

Discussion
We performed a population-based study of new statin
users and their prescribing GPs to test whether age and/
or sex concordance influences the odds of optimal adher-
ence. Age concordance was relatively infrequent, owing
largely to the high percentage of patients who were over
the age of 65 years. Although patients under the age of 65
were much more likely to be of similar age with their
prescribing physician, no influence of age concordance
on the odds of optimal adherence could be detected. In
contrast, sex concordance between patients and physicians
was observed more frequently (62.8% in all age groups)
and was weakly associated with optimal medication adher-
ence, albeit with a small effect size. Although we cannot
rule out the possibility that sex concordance with the
prescribing physician may influence adherence of some
patients, the impact appears to be small in our cohort. To
our knowledge, our study is the first to investigate age and
sex concordance on medication adherence, using popula-
tion-based administrative data, and controlled by a wide
range of patient- and physician-related covariates.

The literature suggests that patient-physician concor-
dance on certain demographic characteristics may influ-
ence medication adherence. It appears that patients

exhibiting the same race/ethnicity as their physician may
be more likely to exhibit optimal adherence, presumably
because of a more effective relationship and/or increased
trust. Schoenthaler et al reported that the odds of high
adherence among white patients treated by white physi-
cians were 27% (OR: 1.27, 95% CI 1.01 to 1.61) higher
compared with patients receiving care from physicians
with different ethnicity.” Traylor et al found that Spanish
speaking patients treated by Spanish speaking physicians
were more likely to be adherent to medications compared
to Spanish speaking patients treated by Non-Spanish
speaking physicians (50.6% vs 44.8%, p < 0.05).°

We found a weak association between sex concordance
and optimal adherence (aOR = 1.05, 95% CI 1.00 to 1.11)
in the initial analysis of patients <65 years and a consistent
finding was produced using the entire cohort of statin users
(aOR 1.05, 95% CI 1.00 to 1.10). Although the absolute
impact of sex concordance appeared relatively small based
on the descriptive analysis of these findings, it should be
noted that these trends occurred in a health care system
where patients are free to choose their GP physician. In
other words, patients with strong preferences for a same-
sex prescriber would have likely been disproportionately
represented in the sex-concordant group, especially in
areas where multiple physicians were accessible to
patients. Saskatchewan offers a universal health care sys-
tem where patients are free to choose any general practi-
tioner who is accepting new patients. Thus, the weak
association observed in this analysis occurred despite
a clear bias towards the null effect.
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Our study was not without limitations. First, the admin-
istrative data used in this study only captures dispensations
but not consumption of medications. However, adminis-
trative data have been widely used in medication adher-
ence research and have high validity.>® Second,
administrative databases do not capture clinical data such
as disease status, treatment effectiveness, or medication
tolerability. Although misclassification of non-adherence
could occur, it is unlikely to correlate with concordance
groupings. Third, lack of randomization increases the
chance of unmeasured confounding between concordance
groups. Fourth, the income quintile data from the admin-
istrative database was old (from the census data of 2006).
More recent data should be used when it is available in
future studies. Fifth, patients above 65 years of age were
excluded from the analyses of age concordance. However,
the issue of age-concordance with physicians is not rele-
vant to elderly patients as very few physicians in our
cohort practiced during their elderly years (ie, median
age of prescribers was 50 years). Finally, the impact of
concordance was examined in a health care system that
allows patients to choose their own providers. As dis-
cussed above, the direction of the bias is likely towards
the null.

Conclusion

Age concordance between patients and statin prescribers
does not appear to impact the odds of optimal adherence.
However, a weak association was detected for a possible
effect of sex concordance. Future studies should re-
examine the impact of sex-concordance in areas where
provider access is limited or in health systems that limit
choice of providers. Sex-concordance may play a more
important role in these contexts.
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