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Impact of coordinated care on adherence to
antihypertensive medicines among adults
experiencing polypharmacy in Australia

Jialing Lin?, Juliana de Oliveira Costa®, Sallie-Anne Pearson?, Nicholas A. Buckley®,
David Brieger®9, Aletta E. Schutte®"9", Andrea L. Schaffer?, and Michael O. Falster®

Background: Adherence to antihypertensives is key for
blood pressure control. Most people with hypertension
have several comorbidities and require multiple medicines,
leading to complex care pathways. Strategies for
coordinating medicine use can improve adherence, but
cumulative benefits of multiple strategies are unknown.

Methods: Using dispensing claims for a 10% sample of
eligible Australians, we identified adult users of
antihypertensives during July 2018—June 2019 who
experienced polypharmacy (>5 unique medicines). We
measured medicine use reflecting coordinated medicine
management in 3 months before and including first
observed dispensing, including: use of simple regimens for
each cardiovascular medicine; prescriber continuity; and
coordination of dispensings at the pharmacy. We
measured adherence (proportion of days covered) to
antihypertensive medicines in the following 12 months,
and used logistic regression to assess independent
associations and interactions of adherence with these
measures of care.

Results: We identified 202 708 people, of which two-thirds
(66.6%) had simple cardiovascular medicine regimens (one
tablet per day for each medicine), two-thirds (63.3%) were
prescribed >75% of medicines from the same prescriber,
and two-thirds (65.5%) filled >50% of their medicine on
the same day. One-third (28.4%) of people experienced all
three measures of coordinated care. Although all measures
were significantly associated with higher adherence,
adherence was greatest among people experiencing all
three measures (odds ratio = 1.63; 95% confidence
interval: 1.55-1.72). This interaction was driven primarily by
effects of prescriber continuity and dispensing coordination.

Conclusions: Coordinating both prescribing and
dispensing of medicines can improve adherence to
antihypertensives, which supports strategies consolidating
both prescribing and supply of patients medicines.

Keywords: adherence, antihypertensives, coordinated
care, hypertension, pharmacoepidemiology, polypharmacy,
simplified care

Abbreviations: ACEi, angiotensin-converting enzyme
inhibitors; ARB, angiotensin receptor blockers; ATC,
Anatomic Therapeutic Chemical; CCB, calcium channel
blockers; Cl, confidence interval; IQR, interquartile range;
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MCS, medication complexity score; OR, odds ratio; PBS,
Pharmaceutical Benefits Scheme; PDC, proportion of days
covered

INTRODUCTION

ntihypertensive therapy is key to the management
of hypertension, with clinical guidelines recom-

mending the use of multiple medicines to meet
aggressive targets for blood pressure control [1]. People
with hypertension often have multiple chronic conditions
including coronary artery disease, diabetes, heart failure
and chronic obstructive pulmonary disease; it is estimated
that more than half have at least one additional comorbidity
[2,3]. As such, people treated for hypertension often take a
large number of medicines regularly [4,5], which can
result in complex care pathways involving multiple health
professionals.

Medicine adherence is fundamental to optimize treat-
ment outcomes for hypertension, but can be challenging for
people with complex care regimens [6]. Many opportunities
exist for optimizing medicine use for patients with high
medicine burden, such as medicine reviews and com-
prehensive medication management programs which re-
view, identify and rectify medicine-related problems [7,8].
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These opportunities reflect coordinated patient care across
multiple providers within interdisciplinary teams such as
primary care, specialist care and pharmacists [9]. In terms
of chronic disease management, coordination of care can be
achieved in different ways, such as through simplifying
medicine administration or by streamlining the activities of
prescribing and dispensing of medicines to consolidate
healthcare interactions. These individual strategies for coor-
dinating care in medicine management have been found to
improve medicine adherence [10—12]. However, there is little
evidence about the cumulative effect of employing multiple
of these strategies. Hence, our aim was to assess the effects
of multiple measures of coordinated care on adherence to
antihypertensives among people using a large number
of medicines.

METHODS

Data source

We performed a retrospective cohort study using pharma-
ceutical claims data. Australia maintains a publicly funded,
universal healthcare system entitling all citizens and per-
manent residents to subsidized medicines through the
Pharmaceutical Benefits Scheme (PBS). PBS data captures
information on PBS-listed medicines dispensed in commu-
nity pharmacies, private hospitals, and on discharge from
public hospitals in most states. We used PBS dispensing
claims data from a randomly selected national sample of
10% of PBS-eligible people, provided by Services Australia,
for the period 2017-2020 [13]. The PBS 10% sample con-
tains the PBS item code, supply date, patient’s year of birth,
sex and year of death. We also used the PBS item code and
PBS drug maps to obtain the generic name, pack size and
format and strength of medicines dispensed. The PBS data
are de-identified, but all records contain a unique person
identification number that allows linkage of a person’s
records across multiple dispensing sites and prescribers.
To protect privacy, all supply dates are offset by £14 days
and year of birth and death by +180 days; this offset is the
same for each individual [13].

Cohort

Our cohort included all adult (>18years) users of antihy-
pertensive medicines between 1 July 2018 and 30 June 2019
(see Figure S1, Supplemental Digital Content, http://links.
lww.com/HJH/C440 for more details of the study design).
We chose these months so as to avoid irregular patterns of
dispensing associated with end of year medicine stock-
piling in the Australian PBS [13], and the potential disrup-
tions to prescribing and dispensing associated with COVID-
19. We identified users of first-line antihypertensives, in-
cluding angiotensin-converting enzyme inhibitors (ACEi),
angiotensin receptor blockers (ARB), calcium channel
blockers (CCB), thiazide and thiazide-like diuretics and
their fixed-dose combinations, identified using World
Health Organization Anatomic Therapeutic Chemical
(ATC) classification codes (Table S1, Supplemental Digital
Content, http://links.lww.com/HJH/C440) [14]. We only
included these medicine classes given other antihyperten-
sives are commonly used for indications other than hyper-
tension (e.g. beta blockers for myocardial infarction and
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heart failure). We identified the first observed dispensing of
antihypertensives within the study period.

We restricted our cohort to people who were experienc-
ing polypharmacy at the time of their first observed dis-
pensing, defined as having dispensing of medicines for >5
unique active pharmaceutical ingredients in the prior
3 months. We excluded people whose date of death was
on or before the first observed dispensing. As we did not
have an exact date of death [13,15], we estimated the date of
death as the last dispensing of any medicine within the
potential range of the date of death [5].

We measured characteristics of our cohort as of the first
observed dispensing, including age (in 18—-49, 50—64, 65—
74,75—84 and >85 years age groups) and sex. We identified
comorbidities using the Rx-Risk Comorbidity Index, using
medicines dispensed in the 12 months prior to and includ-
ing the first observed dispensing [16].

Coordinated care

We identified three measures reflective of processes in
chronic disease management which could be used to
coordinate the supply and administration of multiple med-
icines. These include: simple regimens in dose and form
of antihypertensives and other cardiovascular medicines;
continuity of prescribers; and coordination of medicine
dispensing. Further details of each measure are in Tables
S2-S4, Supplemental Digital Content, http://links.Iww.
com/HJH/C440. We measured all three measures of care
within the 3 months before and including the date of the
first observed dispensing of antihypertensive medicine [17].

Simple cardiovascular regimens

We measured the use of simple regimens (e.g. one pill a
day) for each cardiovascular medicine [18]. To do this, we
used the medication complexity score (MCS) [19] which
includes components on both the dose forms (e.g. oral pills,
sprays, injection pens) and daily dosing frequency (e.g.
once daily, twice daily) of each medicine. The score begins
at 2 (reflecting people taking their daily dose of every oral
medicine in one pilD), with a higher score indicating devia-
tion from this pattern. We measured the average MCS across
dispensings of cardiovascular medicines (including antihy-
pertensives, lipid-lowering medicines, antiplatelets, antico-
agulants, etc.; see Table S5, Supplemental Digital Content,
http://links.Iww.com/HJH/C440 for more details). We
looked only at cardiovascular medicines because these
are common therapies in people with hypertension [18],
and often have similar potential patterns in utilization as
antihypertensives. As the majority of cardiovascular med-
icines on the PBS are pills administered once daily, we
therefore used an MCS of 2 to reflect having a simple
cardiovascular regimen — as people taking their daily dose
of each cardiovascular medicine as one oral pill.

Prescriber continuity

We measured prescriber continuity by examining the pro-
portion of all medicine dispensings for a person prescribed
by their most common prescriber. In line with similar
measures of estimating continuity of care [20], we used a
threshold for high continuity as having >0.75 of dispens-
ings from a person’s most common prescriber.
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Dispensing coordination

We measured dispensing coordination by examining the
proportion of all medicines dispensed on the same day as
one or more other medicine dispensing. This measure
reflects the extent to which filling of prescriptions aligned
with at least one other medicine, and does not require all
prescriptions to be filled on the same day. Based on the
distribution of the data (Figure S2, Supplemental Digital
Content, http://links.Iww.com/HJH/C440) and existing lit-
erature [17], we defined dispensing coordination using a
threshold of >0.50.

Adherence to antihypertensives
We estimated adherence using the proportion of days covered
(PDC) from the date of first observed dispensing to death or
12 months, whichever occurred earlier. The PDC estimates the
proportion of days that people have access to their medicine
divided by the total follow-up period [21]. As daily dose
information is not captured in our dataset, we assumed people
used the minimum recommended dose for each antihyper-
tensive medicine according to the Australian Medicines Hand-
book (see Table S6, Supplemental Digital Content, http://
links.lww.com/HJH/C440 for details of estimated daily dose
frequency). We verified this assumption by examining the
median time between dispensings. We then divided the
quantity dispensed by the daily dose information to obtain
the duration of each dispensing. A covered date was defined
as having at least one antihypertensive of interest on the date.

The calculation of PDC considered stockpiling and early
refills. For people who had a subsequent dispensing of the
same medicine before the previous dispensing ran out, this
was carried forward and appended at the end of the
previous dispensing. In addition, switches of medicines
within the same medicine class (e.g., from captopril to
enalapril) and between different medicine classes were
allowed (e.g., from ACEi to ARB).

We defined a person as having high adherence if they
achieve a PDC >0.8, which is a commonly used threshold
associated with protective cardiovascular outcomes [22].

Statistical analysis

We used descriptive analyses to quantify the prevalence of
the measures of coordinated care within our cohort. To
explore independent associations between each measure
of care and adherence to antihypertensives, we used unad-
justed and adjusted (age, sex, number of comorbidities)
logistic regression models. To determine if these associations
were independent to the other measures of coordinated care,
we then further included all three measures into a single
adjusted (age, sex, number of comorbidities) model.

To explore the combined effect of multiple measures of
coordinated care on adherence, we created a reparametrized
variable reflecting each possible combination of the three
measures of care. We included this variable inan age, sexand
number of comorbidities adjusted logistic regression.

Associations between adherence and the measures of
coordinated care were presented as odds ratios (ORs) with
95% confidence intervals (CIs). All data analyses were
completed using SAS version 9.4 (SAS Institute Inc., Cary,
NC, USA) and figures were produced using R version 4.3.1
(R Core Team 2017, Vienna, Austria).
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Sensitivity analyses

As we have defined dichotomous measures of coordinated
care, we also assessed the impact by treating each measure
as a continuous variable. Prevalent users of antihyperten-
sives may have a greater propensity to adhere to these
medicines than new users, so we also performed a sensi-
tivity analysis stratifying the cohort into new users, and
prevalent users with 1-5years or >5 years of prior use. We
defined new users as those without any antihypertensive
dispensing in the year prior to the beginning of the study
period. We categorized prevalent users based on the num-
ber of consecutive years prior to the study period with at
least one antihypertensive dispensing. As 47.5% of people
were not experiencing polypharmacy at the time of first
observed antihypertensive dispensing, we also assessed the
impact of coordinated care on adherence in this cohort.

Ethics approval and data access

The study was approved by the New South Wales Popula-
tion and Health Services Research Ethics Committee (2019/
ETHO01176) with a waiver of individual consent. Data access
was granted by the Services Australia External Request
Evaluation Committee (RMS1941).

RESULTS

Cohort characteristics

We identified 387 839 adults who were alive and dispensed
antihypertensive medicines between 1 July 2018 and 30
June 2019. Of these, 202 708 (52.3%) experienced poly-
pharmacy in the prior 3 months and were included in our
study (Fig. 1). The median age was 71 [interquartile range
(IQR): 62—79] years, 48.9% were male, the median (IQR)
number of active ingredients dispensed was 7 (6—10) and
the median (IQR) number of comorbidities was 5 (4—7)
(Table 1 and Figure S2, Supplemental Digital Content,
http://links.Iww.com/HJH/C440).

The most common antihypertensives of the first ob-
served dispensing were ARBs (48.0%). Approximately
one-third of people (33.1%) had a fixed-dose combination
for their first observed dispensing, and the most common
combination was ARB and thiazide and thiazide-like diu-
retics (13.6%) (Table 1). Most people were prevalent users
of antihypertensives, with the majority (85.9%) having a
prior dispensing of an antihypertensive within the 3 months
prior to the first observed dispensing within the study
period. One-sixth of people were dispensed one unique
cardiovascular medicine (16.7%), one-third were dispensed
two (30.5%), and about half of them were dispensed at least
three unique cardiovascular medicines within the prior
3 months (53.0%). A total of 5425 (2.7%) people died within
one year of follow-up.

Coordinated care 3-months prior to and
including the first observed antihypertensive
dispensing

Approximately two-thirds of people (66.0%) had simple
cardiovascular regimens, meaning they were taking their
daily dose of all cardiovascular medicines each as one oral
pill (Table 1). For the other third of people, their
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387,839 people dispensed
antihypertensives between
1 July 2018 and 30 June 2019

I Exclusion: people whose date of

v

I death were before or on the
index date and/or aged <18 years

first recorded dispensing

387,061 people aged 218 years at time of

(N=778)

v

=M sensitivity analysis: people not

202,708 people were
experiencing polypharmacy
(=5 unique active pharmaceutical

and included in the main analysis

ingredients dispensed in the last 3 months)

experiencing polypharmacy (<5
unique active pharmaceutical
ingredients dispensed in the last 3
months) (N=184,353)

FIGURE 1 Diagram of cohort selection.

cardiovascular medicines differed mostly from people
using more than one oral pill for at least one of their
cardiovascular medicines. The median (IQR) average car-
diovascular MCS was 2.0 (2.0—2.3) (Figure S2, Supplemen-
tal Digital Content, http://links.Iww.com/HJH/C440).

Approximately two-thirds of people (63.3%) experi-
enced prescriber continuity, meaning that the majority
(more than 75%) of them had more than 75% of their
medicine dispensings being prescribed from their single
most common prescriber (Table 1). The median (IQR)
proportion of dispensings from the most common prescrib-
er was 0.8 (0.6-1.0) (Figure S2, Supplemental Digital Con-
tent, http://links.Iww.com/HJH/C440).

Approximately two-thirds of people (65.5%) experi-
enced dispensing coordination, meaning that over 50%
of all their medicine dispensings occurred on the same
day as at least one other dispensing (Table 1). The median
(IQR) proportion of medicines dispensed on same day as
another was 0.6 (0.4—0.7) (Figure S2, Supplemental Digital
Content, http://links.Iww.com/HJH/C440).

Almost a third (28.4%) of people experienced all three
measures of coordinated care, 42.4% experienced two of
the three, 24.9% experienced only one, and 4.4% did not
experience any of these measures of care (Table 1 and
Fig. 2).

Impact of each measure of coordinated care on

adherence to antihypertensives

Overall, 78.9% (W= 159 847) of people were considered to
have high adherence (PDC > 0.8); with a median (IQR) PDC
of 1.0 (0.8—1.0). Although the use of simple cardiovascular
regimens was associated with decreased adherence in the
unadjusted model (OR=0.97, 95% CI: 0.95-0.99), it was
marginally associated with increased adherence after adjust-
ing for age, sex and number of comorbidities (adjusted
OR=1.06, 95% CI: 1.04-1.09) (Table 2). Both prescriber
continuity (adjusted OR=1.31, 95% CI: 1.28—1.34) and dis-
pensing coordination (adjusted OR=1.21, 95% CI: 1.19-
1.24), were associated with increased adherence in both the
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unadjusted as well as the age, sex and number of comorbid-
ities adjusted models. These adjusted associations remained
when fully adjusting by the other measures of coordinated
care (Table 2).

Impact of multiple measures of coordinated
care on adherence to antihypertensives

We observed an increasing trend in adherence with the
number of measures of coordinated care (Fig. 3). The
highest adherence (adjusted OR=1.63) was observed
among people experiencing all three measures. Similarly,
adherence tended to be higher among those experiencing
two measures (adjusted OR range of 1.33—1.47) and one
measure (OR range of 1.02—1.43) compared with those not
experiencing any measure of coordinated care (Fig. 3).
Combinations involving prescriber continuity and/or
dispensing coordination were consistently associated
with higher adherence; with ORs ranging from 1.20 to
1.63 (Fig. 3). The only statistically significant associations
for simple cardiovascular regimens were when it was
concurrent with prescriber continuity and/or dispensing
coordination.

Sensitivity analyses

When treating each measure of coordinated care as a
continuous variable, we found similar patterns of associa-
tion of each measure of care and adherence (Table S7,
Supplemental Digital Content, http://links.lww.com/HJH/
C440).

The majority of our cohort were prevalent users of
antihypertensives (7=43 493 in people with 1-5years;
n=144 142 in those with >5years); approximately 7.4%
were new users. Adherence tended to be lowest in new
users (45.8% with PDC > 0.8) and higher in prevalent users
(70.6% in people with 1-5years; 84.8% in people with
>5years respectively). When stratifying by prior antihyper-
tensive use, we did not observe significant associations
between measures of coordinated care and adherence

www.jhypertension.com 1251
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TABLE 1. Characteristics of antihypertensive users experiencing
polypharmacy at the time of their first observed
antihypertensive dispensing

N (% of total)
202 708 (100.0)

Characteristics

Total number of people
Age group (years)

18-49 13 260 (6.5)
50-64 49 853 (24.6)
65-74 63 811 (31.5)
75-84 53 363 (26.3)
>85 22 421 (11.1)
Sex
Female 103 656 (51.1)
Male 99 052 (48.9)
Number of comorbidities®
1-2 10 156 (5.0)
3-5 101 745 (50.2)
>5 90 807 (44.8)

Type of first observed antihypertensive
Angiotensin-converting enzyme inhibitors (ACEi)
Angiotensin receptor blockers (ARB)

Calcium channel blockers (CCB)

52 504 (25.9)
52 731 (26.0)
28999 (14.3)

Thiazide and thiazide-like diuretics (TD) 1327 (0.7)

Fixed-dose combinations 67 147 (33.1)
ACEi + CCB 12 696 (6.3)
ACEi + TD 5673 (2.8)
ARB + CCB 11 038 (5.4)
ARB + TD 27 578 (13.6)
ARB + CCB + TD 5933 (2.9)
CCB + lipid lowering agents 4229 (2.1)

Cardiovascular medicines dispensed within prior 3 months
Angiotensin-converting enzyme inhibitors
Angiotensin receptor blockers
Calcium channel blockers
Thiazide and thiazide-like diuretics
Lipid lowering agents

80 108 (39.5)
111 436 (55.0)
88 476 (43.6)
50 774 (25.0)
133 222 (65.7)

Anticoagulants 28 578 (14.1)
Antiplatelets 23428 (11.6)
Beta-blockers 57 732 (28.5)
Other cardiovascular medicines 48 069 (23.7)
Number of unique cardiovascular medicines

dispensed within the prior 3 months

1 33769 (16.7)
2 61 790 (30.5)
3 48 464 (23.9)
4 31153 (15.4)
>5 27 532 (13.7)

Measures of coordinated care
Simple cardiovascular regimens
Prescriber continuity
Dispensing coordination
Multiple measures of coordinated care
None of the above
1 of the above
2 of the above
3 of the above

133 707 (66.0)
128 222 (63.3)
132 791 (65.5)

8878 (4.4)
50 511 (24.9)
85 748 (42.4)
57 571 (28.4)

“This was derived from the Rx-Risk Comorbidity Index.

among new users. However, we did observe broadly simi-
lar patterns of association among groups of prevalent users
as with the main analysis (Figure S3, Supplemental Digital
Content, http://links.Iww.com/HJH/C440).

In our study cohort of antihypertensive users who were
not experiencing polypharmacy (N=184 353; Fig. 1), we
found slightly different patterns of coordinated care, with
higher proportions of simple cardiovascular regimens and

1252 www.jhypertension.com

prescriber continuity but a lower proportion of dispensing
coordination, than our main analysis (Table S8, Supple-
mental Digital Content, http://links.Iww.com/HJH/C440
and Figure S4, Supplemental Digital Content, http://links.
Iww.com/HJH/C440). We also found a lower rate of adher-
ence (69.5%). We similarly found that prescriber continuity
and dispensing coordination alone or in combination were
associated with increased adherence, but did not observe a
pattern of increasing adherence with a higher number of
measures of coordinated care (Figure S5, Supplemental
Digital Content, http://links.Iww.com/HJH/C440).

DISCUSSION

Our study found that prescribing and dispensing activities
reflecting coordination of care were associated with in-
creased adherence to antihypertensive medicines. This
effect was strongest in people experiencing multiple mea-
sures of coordination, particularly prescriber continuity
with dispensing coordination. These results highlight that
while there may be multiple strategies for enhancing medi-
cine management for cardiovascular disease and its related
high-risk factors, the benefit of adherence may be in utiliz-
ing comprehensive strategies which coordinate both pre-
scribing and dispensing of both cardiovascular and
noncardiovascular medicines.

Our findings support the development of strategies to
optimize prescribing and dispensing activities on hyperten-
sion management, which is a priority of governments
in Australia and worldwide [6,23]. In clinical practice, strat-
egies for integrated care aiming to coordinate prescribing
activities, such as comprehensive medication management
[7] and medicine reviews [8], have demonstrated
significant effects in enhancing medicine adherence. These
approaches often involve a multidisciplinary team of
healthcare professionals, such as general practitioners
(GPs), specialists and pharmacists, working together to
optimize a patient’s medicine regimen [7]. This collabora-
tive effort includes activities such as medicine reconcilia-
tion, identification of potential drug interactions or adverse
effects, dosage adjustments and patient education [24,25],
and has been found to lead to significant improvements in
adherence [26,27]. Our findings that people with coordina-
tion of both their prescribing and dispensing of medicines
tended to have the highest adherence is supportive of
strategies which foster increased collaboration between
GPs, specialists and pharmacists in medicine management.

Our findings show relatively modest benefits in use of a
simplified regimen of cardiovascular medicines; while there
is an overall association, this appears to be driven by the
large proportion of people who concurrently experience
coordination of both prescribing and dispensing. While this
suggests there is greater benefit in integration of care across
the health system than in convenience of administration,
the benefits of a simplified administration should not be
dismissed. For example, polypills which combine multiple
active ingredients on the same pill have an additional
benefit in synchronizing prescribing and dispensing of
multiple medicines [28]. Such people experiencing all three
forms of coordinated care had the highest rates of adher-
ence within our study.
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FIGURE 2 Prevalence of measures of coordinated care.

Although activities such as comprehensive medication
management and Medicine Reviews are often targeted
towards people experiencing polypharmacy, we similarly
found patterns of higher adherence with coordinated care
in people using <5 medicines. It is harder to assess such
associations when people are using fewer medicines, but
the relatively large effect sizes suggest there are significant
benefits of prescriber continuity and harmonization of
dispensing on adherence to antihypertensives.

To the best of our knowledge, this is the first study to
examine the cumulative effect of employing multiple strat-
egies in combination on adherence to cardiovascular med-
icines using large-scale observational data. While few
studies have explored multiple strategies for which we

No. Adherent
people n (%)

Coordinated care

Simple cardiovascular regimens
Diversity in dose form and frequency
One pill per day for all cardiovascular
medicines

69 001
133 707

Prescriber continuity (proportion of dispensings from the most common prescriber)
56 047 (75.2)
103 800 (81.0)

74 486
128 222

<0.75 of all medicines
>0.75 of all medicines

TABLE 2. Associations between each measure of coordinated care with adherence (proportion of days covered >0.8) to antihypertensives

54 650 (79.2)
105 197 (78.7)

Coordinated care

can compare our results, our findings in relation to the
individual strategies were consistent with prior research
[11,12,29-32]. Multiple systematic reviews have found that
simple regimens (e.g. once-daily administration) are asso-
ciated with higher adherence to therapy than those with
more (e.g. twice-daily or thrice-daily) for a range of chronic
conditions — with an increase of adherence ranging from
13.1% to 44.0% [29,30,32]. Similarly, compared to complex
dosing forms (e.g. spays, injection pens), simple dosing
forms such as oral pills are associated with higher adher-
ence [30].

Fewer studies have investigated the effects of prescriber
continuity. Adherence to antihypertensive and antidyslipi-
demia medicines have been found to be significantly lower

Age, sex and
number of
comorbidities
adjusted model

OR (95% CI)

Combined model
adjusted
OR (95% CI)?

Unadjusted
model
OR (95% CI)

Reference
1.07 (1.05-1.10)

Reference
1.06 (1.04-1.09)

Reference
0.97 (0.95-0.99)

Reference
1.29 (1.26-1.32)

Reference
1.31(1.28-1.34)

Reference
1.40 (1.37-1.43)

Dispensing coordination (proportion of medicines dispensed on same day as one or more other medicines)

<0.5 of all medicines 69 917 53 222 (76.1) Reference Reference Reference
>0.5 of all medicines 132 791 106 625 (80.3) 1.28 (1.25-1.31) 1.21(1.19-1.24) 1.18 (1.15-1.21)
Cl, confidence interval; OR, odds ratio.
°Adjusted for age group, sex, number of comorbidities and the other measures of coordinated care.
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No. measures of  Simple cardiovascular Prescriber

Dispensing  No.

Adherent (PDC20.8) Adjusted OR

coordinated care regimens continuity coordination people n (%) (95% CI)*

0 - - - 8878 6527 (73.5) Reference i

l . - - 21,961 15,666 (71.3) 1.02 (0.97-1.08) -

1 - . - 11,586 9377 (80.9) 1.43 (1.33-1.53) i Ll
1 - - . 16,964 13,098 (77.2) 1.20 (1.13-1.27) i Ll

2 ° . - 27,492 21,652 (78.8) 1.40 (1.32-1.48) i ]

2 ° - ° 26,683 20,756 (77.8) 1.33 (1.25-1.40) G

2 - ° ° 31,573 25,648 (81.2) 1.47 (1.39-1.55) i -

PDC, Proportion of days covered; OR, Odds ratio; Cl, Confidence interval.
* Adjusted for age group, sex and number of comorbidities.

0.5 1 15 2

Adherence lower Adherence higher

FIGURE 3 Associations between multiple measures of coordinated care with adherence (proportion of days covered >0.8) to antihypertensives.

in patients seeing multiple prescribers than those with one
prescriber of these medicines (ORs of 0.69, 0.86 respective-
ly) [11]. Similarly, higher continuity of care in GP consulta-
tions has been found to be associated with a 5% increase
in statin adherence [31]. While we could not identify
observational studies exploring the effect of dispensing
coordination on adherence, a meta-analysis of medicine
synchronization programs that coordinate medicine refills
to a single day or pharmacy visit found a more than two-fold
increase of adherence (pooled OR of 2.29, 95% CI: 1.99—
2.64) [12].

There are many factors across the care continuum which
influence both care coordination and medicine adherence,
and there remains potential for confounding. For example,
the majority of our cohort were prevalent users — who may
be disposed to higher adherence. Although our sensitivity
analysis found similar patterns of association in prevalent
users with different durations of therapy (and levels of
adherence), we did not find any associations among new
users. Prior studies have similarly found the benefits of
fixed-dose combination therapies on adherence among
prevalent users only [33], and it may be that the benefits
of coordinated care are in people with established long-
term treatment. The role of health on adherence to med-
icines is complex, for example older people with more
comorbidities have been reported to have higher rates of
adherence [31], yet are also those most likely to be the focus
of deprescribing initiatives. While our study adjusted for
comorbidities, we were unable to capture treatment deci-
sions around the medication burden which could have
influenced our measure of adherence.

Several limitations should be considered. First, as there is
no information available on daily doses and we used the
minimum recommended dose by the Australian Medicines
Handbook to estimate the dose frequency of the MCS as
well as to attribute treatment duration, we may have under-
estimated the estimation of medication complexity score
and overestimated adherence. However, most cardiovas-
cular medicines included are usually taken once daily, and
our duration proxy was verified and modified by examining
the median time between dispensings, so the potential for
bias is expected to be small. Second, as the PBS claims data
do not capture private and public hospital inpatient pre-
scriptions, adherence may be underestimated. Third, we
are assessing coordinated care and adherence in different
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exposure and follow-up periods, and there may be further
changes in patients’ care between these which may impact
adherence. However, the majority of our cohort (92.6%)
were prevalent users of antihypertensive medicines who
tend to have more stable care. Fourth, we had limited
measures of care coordination, and were unable to assess,
for example, simplified regimen of all medications. While
our focus on dose form and frequency of cardiovascular
medicines reflects prescribing patterns likely to occur with
the same prescriber as antihypertensives, it is possible that
people using large numbers of noncardiovascular medi-
cines will potentially have complicated care pathways and
administration. Finally, while we used dichotomous mea-
sures in our study, there are likely to be a continuum over
which coordination of either prescribing or dispensing is
likely to impact adherence. Similarly, while adherence is
commonly measured using a threshold of >0.8, benefits of
antihypertensive therapy may also be reached with lower
thresholds of adherence. Although the results of our sensi-
tivity analysis using continuous variables were broadly
consistent with our main analysis, further work identifying
optimal pathways of coordinated care can help inform
future strategies of improving adherence.

CONCLUSION

Coordinated care in people using antihypertensive medi-
cines can help improve adherence, particularly when com-
bining multiple strategies to consolidate both prescribing
and supply of patients’ medicines. These benefits are cu-
mulative, supporting comprehensive and collaborative
medicine management strategies for both cardiovascular
and noncardiovascular medicines.
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