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Abstract

Background

Initial medication non-adherence is highly
prevalent in primary care but no previous
studies have evaluated its impact on the use of
healthcare services and/or days on sick leave.

Aim

To estimate the impact of initial medication
non-adherence on the use of healthcare
services, days of sick leave, and costs overall
and in specific medication groups.

Design and setting

A 3-year longitudinal register-based study of all
primary care patients (a cohort of 1.7 million)
who were prescribed a new medication in
Catalonia (Spain) in 2012.

Method

Thirteen of the most prescribed and/or costly
medication subgroups were considered. All
medication and medication subgroups (chronic,
analgesics, and penicillin) were analysed. The
number of healthcare services used and days on
sick leave were considered. Multilevel multivariate
linear regression was used. Three levels were
included: patient, GP, and primary care centre.

Results

Initially adherent patients made more use of
medicines and some healthcare services than
non-adherent and partially adherent patients.
They had lower productivity losses, producing
a net economic return, especially when drugs
for acute diseases (such as penicillins) were
considered. Initial medication non-adherence
resulted in a higher economic burden to the
system in the short term.

Conclusion

Initial medication non-adherence seems to
have a short-term impact on productivity
losses and costs. The clinical consequences
and long-term economic consequences of
initial medication non-adherence need to

be assessed. Interventions to promote initial
medication adherence in primary care may
reduce costs and improve health outcomes.
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INTRODUCTION

Non-adherence to medication is related
to worsening health status and disease
progression.'™ Post-initiation medication
non-adherence (discontinuation and/
or suboptimal dosing) increases the
use of healthcare services and costs.>”’
However, there is little evidence about
initial medication non-adherence or
primary non-adherence,®’ that is, not filling
the prescription for a newly-prescribed
medication.'®"" Interest in initial medication
non-adherence has grown recently.”
The prevalence of initial medication non-
adherence in primary care ranges from
7% to 28%, depending on the definition
of initial medication non-adherence, the
medication, the country, and the population
under consideration.8'2"® To the authors
knowledge, the economic consequences of
initial medication non-adherence have not
been explored, but they would be expected
to be at least as high as for post-initiation
medication non-adherence ¢ The recent
growth of real world evidence ('big data’) in
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health care offers an opportunity to explore
this issue in large systems and with highly
representative samples.'"

The aim of this study was to estimate the
impact of initial medication non-adherence
on the use of healthcare services, days on
sick leave, and overall costs, and in specific
relevant medication groups.

METHOD

This was a 3-year longitudinal register-
based cohort study including all primary
care patients who were prescribed a new
medication in Catalonia (Spain) in 2012.
The methods have been described in detail
elsewhere.™

Setting

The Spanish public healthcare system
provides universal coverage for citizens
through a public system financed by taxes
and is free at the point of use, with the
sole exception of medicines. The system is
decentralised, thus each of the 17 Spanish
Autonomous Communities controls its
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How this fits in

The prevalence of initial medication non-
adherence in primary care ranges from 7%
to 28%. To date, only three articles have
compared distinct medication groups in
large representative samples and there is
no published evidence on the economic
impact of initial medication non-adherence.
This study assessed the impact of initial
medication non-adherence in primary care
on the use of healthcare services and sick
leave in a large representative sample of
1.7 million patients. The results suggest
that initial medication non-adherence is
not only highly prevalent but also has an
impact on the use of services and costs.

It might also imply a negative impact on
health. Decision makers should consider
these results and prioritise future actions
to reduce initial medication non-adherence
in order to improve the efficiency of primary
care services.

own health planning, public health, and
the management of health services.'” In
Spain, primary care is the patient's first
point of contact with the public health
system. Each individual has an assigned GP
who issues all prescriptions, except when
the consultation is done by a substitute
or resident GP at the same primary care
centre. In Catalonia, a Spanish region with
over 7.5 million inhabitants, almost 300 of
371 publicly-funded primary care centres
are managed by the Catalan Health Service
(Institut Catala de la Salut), which covers
80% of the population (5.8 million people).”®
During the study period, two medication
co-payment policies were introduced in
Catalonia.”

Data source

Data were obtained from the System for
the Development of Research in Primary
Care database (SIDIAP)®? that includes
information on primary care patients covered
by the Catalan Health Service.'® Information
is provided on patients sociodemographic
and clinical data; including prescribed and
dispensed medication; sociodemographic
characteristics of the prescriber; and
primary care centre characteristics.
Information is also provided on healthcare
services used and days on sick leave for all
patients.

Cohort study

This study includes all patients aged
>14 years old who were prescribed a new
medication during 2012 that was included
in 13 pharmacological subgroups. The

selection of these medications was based

on criteria of prevalence of use and cost
to the public system, so that the 13 drugs
were among the 10 most prescribed and
the 10 most costly pharmacotherapeutic
subgroups in primary care in Catalonia in
2014 (the most current data at the time of
study design).”®

As in previous studies, to ensure that
only newly-prescribed medicines were
considered, a 3-month pre-period was
established so that patients who had been
prescribed a medicine from the same
pharmacotherapeutic subgroup in the
3 months prior to the prescription of interest
were excluded from the study. An exception
was made for the subgroup who were
prescribed extended-spectrum penicillin
where a 1-month pre-period was set (due
to the pharmacotherapeutic characteristics
of these drugs, that is two prescriptions
issued in two consecutive months may be
indicated for non-related events)."

Definition of initial medication non-
adherence

Initial medication non-adherence was
defined, following International Society
for Pharmacoeconomics and Outcomes
Research ISPOR recommendations, as
not filling the prescription for a newly-
prescribed medicine in the month of
prescription or in the following month
(follow-up period).’

Patients may have been prescribed
more than one new treatment during the
study period, leading to the classification
of patients into three profiles of initial
medication non-adherence-related
behaviour:

e initially adherent (patients that fill all
prescriptions);

« initially non-adherent (patients that fill no
prescription); and

* partially adherent (patients that fill some
initial but not all prescriptions).

Use of health services and days on sick
leave

The use of services registered in the SIDIAP
database includes number and date of visits
to primary care professionals (GP or nurse),
specialist clinician visits, and laboratory
or clinical tests [nuclear medicine and
diagnostic imaging). Use of medication and
sick leave are also registered. Sick leave
is registered in the database when the GP
issues a medical certificate. Days of sick
leave and use of services were obtained for
the 12 months before and the 24 months
after the prescription.
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Partially

adherent, (%)  adherent, 7 (%)

Box 1. Medications included for
each subgroup

Chronic medication

Insulins and analogues for injection, long acting
[ATC code: A10AE; platelet aggregation inhibitors
excluding heparin (BOTAC); ACE inhibitors, plain
(C09AA); HMG CoA reductase inhibitors (C10AA);
other antiepileptics (NO3AX]; selective serotonin
reuptake inhibitors (NO6ABJ; adrenergics in
combination with corticosteroids or other

drugs, excluding anticholinergics (RO3AK); and
anticholinergics (R03BB).

Analgesics

Propionic acid derivatives (MO1AE); and anilides
(NO2BE).

Penicillins
Extended-spectrum penicillin (A02BC).
AUl medication

Benzodiazepine derivatives (NO5BAJ; and proton
pump inhibitors (A02BC).

ATC = Anatomical Therapeutic Chemical
Classification System.

Cost analysis

Unit costs were searched for the use of
healthcare resources and productivity
losses (details available from authors on
request). Healthcare costs from a public
sector perspective were valued in Euros
(€) from the year 2014. The prices assigned
to healthcare services were gathered
from the Catalan Government Official
Bulletin.?'?? The exact costs of publicly
covered medicines and laboratory and
medical tests were obtained from the
SIDIAP database. To estimate the cost to
the public sector, both the minimum? and
mean? salary in Spain in 2014 were used
to calculate productivity losses from the
human capital perspective.

Table 1. Patients’ initial medication adherence status in Catalonia,
Spain in 2012

Chronic medication 13123 (2.83)

81433(7.33)

5233 (1.67)

1241098(73.92)  215685(12.85)

Initially Total patients in
non-adherent, 7 (%) each group, N
48 874 (10.56) 463 030
213016 (19.18) 1110 664
28722(9.17) 313165
222158(13.23) 1678 941

aSample sizes in all medications are not the result of the sum of sample sizes of each medication group because

Patient, GP, and primary care centre
characteristics

Patient characteristics included sex, age
(at the time of the first initial prescription],
socioeconomic status, nationality,
comorbidities, and number of new
prescriptions issued in the study period.
Also collected were data about GPs' sex,
age, and GP type (assigned or substitute/
resident), and type of primary care centre
(resident-training centre or not).

Statistical analysis

Detailed information on data preprocessing
is available from the authors on request.
The differences in use of services, days
on sick leave, and costs were analysed
using multilevel multivariate linear
regression with three levels: patient, GP,
and primary care centre. Linear regression
was used to analyse large datasets
(>10 000 observations] with the average
of the variables approximately normally
distributed around the true mean.?® Robust
standard errors were used to account for
deviations from the normal distribution.
Adjustment for costs incurred during the
12 months prior to the initial prescription
was considered essential and all models
were adjusted for previous use of services/
costs. Other covariates were tested one
at a time to select relevant covariates to
adjust the multivariate model, using criteria
of statistical and clinical significance.
Categorical variables with P<0.05 which
showed differences between their values
>10% of the mean use of service or cost,
and continuous variables with £<0.05 which
showed differences >0.5% of the mean use
of service or cost, for age, or 5% mean use/
cost for comorbidities, were selected as
adjustment variables.

Subgroup analysis
It was hypothesised that the impact on
use of services and days on sick leave
would differ between therapeutic groups.
Considering the main indications of the
13 pharmacotherapeutic subgroups under
study, medicines were classified into three
subgroups: chronic medication, analgesics,
and penicillin (for further details see Box 1.
The same patient could be considered
initially adherent in one medication
subgroup analysis and initially non-
adherent in another medication subgroup
analysis. Analyses were performed with
Stata MP [version 13.0) and MwiN (version
2.33) using ‘runmlwin’ command.

the classification of patients as initially adherent, partially adherent, or initially non-adherent depends on the

number of medications considered. *All medication includes chronic medication, analgesics, penicillins, and

RESULTS
A total of 1678941 patients from 291

medicines not included in any of these groups (benzodiazepines and proton pump inhibitors/.
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Table 2. Patient, GP, and primary healthcare centre characteristics for all medications and by medication

groups
All medications Drugs for chronic Analgesics Penicillins
Variable (N=1678941) diseases [N=463 030) (N=1110664) (N=313165)
Patient level
Sex: female, (%) 967593 (57.63) 262365 (56.46) 653788 (58.86) 185104 (59.11)
Age, mean (SD) 52.66 (19.24) 61.85(16.69) 50.23(19.17) 49.06(19.71)
Area socioeconomic status,? n(%)
Urban 1 233152 (13.89) 71238(15.39) 142 558 (12.84) 39329 (12.56)
Urban 2 267 777 (15.95) 75316 (16.27) 173 781 (15.65) 48081 (15.35)
Urban 3 280554 (16.71) 77 064 (16.64) 187 324 (16.87) 52233 (16.68)
Urban 4 295149 (17.58) 79,093 (17.08) 202 112(18.20) 55825 (17.83)
Urban 5 294369 (17.53) 74 687 (16.13) 208 831 (18.80) 57 841 (18.47)
Rural 307 940 (18.34) 85632 (18.49) 196 058 (17.65) 59856 (19.11)
Nationality, n(%)
Spanish 1349 005 (80.35) 417930 (90.26) 854293 (76.92) 251006 (80.15)
American® 134 965 (8.04) 19057 (4.12) 102 827 (9.26) 22919(7.32)
Asian/Oceanian 35055 (2.09) 4090(0.88) 28967 (2.61) 6177 (1.97)
Other European 59196 (3.53) 11947 (2.58) 40198(3.62) 11291 (3.61)
African 100 720 (6.00) 10006 (2.16) 84379 (7.60) 21772(6.95)
Number of comorbidities; grouped,© mean (SD) 1.91(1.46) 2.49 (1.45) 1.81(1.45) 1.84 (1.50)
Number of new prescriptions,® mean (SD) 1.79(1.07) 1.19(0.48) 1.33(0.59) 1.11(0.35)
GP level, N 6706 5835 6512 5919
Sex: female, n (%) 4681 (69.80) 3990 (68.38) 4517 (69.36) 4046 (68.36)
Age, mean (SD) 45.38(11.35) 45.68(11.30) 45.44(11.34) 45.64(11.30)
Assigned GPs, (%) 5032 (75.04) 4503 (77.17) 4919 (75.54) 4539 (76.69)
PCC level, N 291 287 290 288
Training centre, 1 (%) 72 (24.74) 72(25.09) 72 (24.83) 72 (25.00)

2Urban categories range from 1 to 5, quintiles of increasing socioeconomic status in urban areas, while rural refers to people who live in rural areas. ®American covers North,

Central and South-Americans. “Diseases were recorded according to the International Statistical Classification of Diseases and Related Health Problems (ICD-10) and grouped as

follows: allergy, pain, respiratory, disability, cardiovascular, mental, neurological, diabetes mellitus, digestive, and thyroid-related diseases. °New prescriptions included in the same

medication group. PCC= primary care centre.

primary care centres received an initial
prescription for a considered medication in
2012 and fulfilled the inclusion criteria. The

Table 3. Use of healthcare services and productivity losses for all
medications and medication groups for 2 years after new prescription

All medications, Drug for chronic Analgesics, Penicillins,
Variable mean n(SD) diseases, mean n(SD) mean n(SD) mean n(SD)
Use of services®
GPvisitin PCC 10.60(9.13) 13.04 (10.32) 10.65(9.20) 11.40(10.03)
Home GP visit 0.26 (1.56) 0.47(2.17) 0.21(1.34) 0.21(1.35)
Nurse visit in PCC 5.86 (10.34) 8.12(12.60) 5.62(10.07) 6.17 (10.65)
Home nurse visit 0.46 (4.22) 0.87 (5.71) 0.35(3.67) 0.34 (3.49)
Specialist consultation 1.44.(1.88) 1.73(2.12) 1.47(1.89) 1.52(1.95)
Laboratory test 1.54 (1.59) 1.94(1.69) 1.48(1.56) 1.50 (1.59)
Nuclear medicine test 0.01(0.11) 0.01(0.13) 0.01(0.11) 0.01(0.11)
Diagnostic imaging test 1.02(1.54) 1.10(1.66) 1.08(1.59) 1.11(1.61)
Dispensed medicines® 10.26 (9.00) 15.63(8.11) 9.13(8.75) 9.54 (8.80)
Productivity losses
Days on sick leave 13.78 (53.64) 16.34 (63.54) 14.08 (53.33) 12.02 (48.54)

a2 years from prescription date. *Refers to medication prescribed by a GP in the primary care public health system.

PCC = primary care centre.

chronic medication group included 463 030
of these patients; the analgesics group,
1110 664; and the penicillin group, 313 165
(Table 1). The characteristics of patients,
GPs, and primary care centres overall and
for each medication group are detailed in
Table 2. Characteristics of patients for each
initial medication non-adherence profile are
available from authors on request).

Most patients initially adhered to
medication (from 73% to 89%), between 9%
and 19% were fully initially non-adherent
patients, while 2% to 13% were partially
adherent (Table 1). A total of 58 242 patients
(3.5% of the sample) were initially adherent
in one medication subgroup analysis and
initially non-adherent in another medication
subgroup analysis.

Use of healthcare services and days on
sick leave

Table 3 shows the mean use of healthcare
services and days of sick leave in the
2 years since the new prescription. The
most frequently used services were GP
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(0.03t0 0.11)

(0.03 to 0.06) (-0.18 t0 0.06) (0.06 to 0.14) (-0.01t00.03) (-0.01t00.02) (-0.07 to 0.08)

(-0.01t00.02)

0.01
(-0.01t0 0.04)

0.06?
(0.01t00.12)

-0.01 -0.01 -0.06 0.072 0.0
(-0.04 to 0.04) (-0.08 to -0.04) (0.06 t0 0.09) (-0.01t00.01)

(-0.01t0 0.01)

0.05
(0.04 t0 0.06)

Specialist visit

-0.06
(-0.08 to -0.05)

-0.10° -0.15° -0.022 -0.06 -0.03
(-0.16 t0 -0.13) (-0.03 t0 -0.01) (-0.07 to -0.06) (-0.07 to 0.01)

(-0.13t0 -0.07)

-0.09:
(-0.09 to -0.08)

-0.03
(-0.04 to -0.02)

Laboratory test

0.001
(-0.001 to 0.001)

-0.001 -0.001 -0.001 0.001 -0.001 0.003
(-0.004 to 0.001) (-0.002 to 0.001) (-0.001 to 0.001) (-0.001 to 0.001) (-0.001 to 0.007)

(-0.001 to 0.001)

0.001
(-0.001 t0 0.001)

Nuclear medicine test

-0.02
(-0.04to -0.01)

0.012 0.03 -0.01 0.05° -0.022 0.02
(0.01t0 0.06) (-0.03t0 0.01) (0.04 to 0.06) (-0.03 to -0.02) (-0.03t00.07)

(0.01t00.02)

0.06
(0.05t0 0.07)

Diagnostic imaging test

-1272
(-1.33t0-1.22)

=217 -2.55 -4.22° -1.41° -1.43 -1.46°
(-2.67 to -2.43) (~4.29 to -4.16) [~1.45t0-1.37) (~1.45t0 -1.41) (-1.59 to -1.33)

(-2.20t0 -2.15)

1772
(-1.80to-1.75)

Dispensed medicines (boxes)®

3.96°
(3.27 to 4.65)

249 1.872 2112 3872 2.712 3.07°
(0.57 t0 3.18) (1.44 to 2.78) (3330 4.31) (2.42 10 2.99) (1,56 to 4.58)

(2.26 t0 2.73)

3.78°
(344 t04.12)

Days on sick leave

primary care centre.

Statistically significant differences (95%) "Medication prescribed by GP in the primary care public healthcare system. PCC

visits to the primary care centre (11 to 13
mean visits] and medications prescribed
by a healthcare system GP (9 to 16), while
the least used services were home visits
and nuclear medicine tests ([mean <1). The
mean number of days on sick leave was
around 14.

Table 4 shows differences in the use
of healthcare services and sick leave
between initially adherent (reference
group), partially adherent, and initially
non-adherent patients based on adjusted
multilevel multivariate analysis. The results
from unadjusted analysis are available from
authors on request.

When all medications were considered,
partially adherent patients made the
greatest use of GP visits in the primary
care centre, specialist visits, and diagnostic
imaging tests; while initially non-adherent
patients made the most frequent use of GP
and nurse visits at home. Initially adherent
patients generated the highest costs in
terms of medicines and laboratory tests.
In the analysis of medication for chronic
diseases, initially non-adherent patients
showed the lowest use of all types of
services, except for home nurse visits.

Initially adherent patients had fewer
days on sick leave in all medication group
analyses, with mean days on sick leave
differences of between 1.9 and 4.0 days
shorter than partially and initially non-
adherent patients (Table 4).

Differences in costs

Figure 1 shows the 2-year adjusted mean
differences in costs for each medication
group ininitially adherent, partiallyadherent,
and initially non-adherent patients in
Catalonia (Spain) in 2012. The multilevel
adjusted model for mean differences in
costs is shown in Table 5. The multilevel
unadjusted model is available from authors
on request.

With few exceptions, initially adherent
patients generated higher medical and
drug-related costs than non-adherent and
partially adherent patients. On the other
hand, in all cases, initially adherent patients
generated lower costs than non-adherent
and partially adherent patients in terms
of productivity losses. When total costs
were considered, higher costs in use of
healthcare services and drugs were offset
by lower productivity losses in all scenarios,
with the exception of chronic conditions.
Patients who initially adhered to chronic
medication incurred the highest total costs
but only when the minimum salary for sick
leave was used to calculate their total costs
(Figure 1.
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Figure 1. Mean costs per patient in €, 2012-2014) DISCUSSION adherent patients. The only exceptions were
based on multilevel adjusted analysis for every Summary patients who did not initiate a drug for a

medication group for initially adherent, partially
adherent, and initially non-adherent patients in
Catalonia (Spain) in 2012.

The results of the study show that, overall,
initially non-adherent patients made
less use of: GP and nurse consultations
at a primary care centre, medicines, and
laboratory and nuclear medicine tests.
However, they made more use of home
GP and nurse consultations, which are
more expensive, and had more days on
sick leave. Partially adherent patients
used fewer medicines, had fewer nurse
consultations at primary care centres, and
required fewer laboratory tests than initially
adherent patients, but made greater use
of GP and specialist consultations, and
diagnostic imaging tests, and had more
days on sick leave.

When services and sick leave were
translated into costs, it was observed that
initially non-adherent patients generate
higher costs for the government than

chronic disease, although this was only
true if the minimum salary in Spain was
assumed for cost of sick leave calculation.

It is important to note that costs for
chronic diseases were only evaluated in
the short-term (2 years). With exceptions,
such as depression, chronic diseases have
the greatest impact on health and use
of services in the long term and a peak
in demand for healthcare services at the
moment of diagnosis.?® Given the volume
of patients who are initially non-adherent
to medication and the effect of applying
the mean impact of initial medication
non-adherence on costs in all medication
analysis, the range of the total economic
impact for the government in Catalonia
could be between €8 million (minimum
salary for sick leave) and almost €89 million
(mean salary for sick leave).

British Journal of General Practice, September 2017|e619



HE
]
X (=

-

c o

o =

0 o

£

8 Tl

£ 5=
£

S 8

£

0

e

c

@

B

8 >

= 3|3

c = | £

£ g

® E

5 i
(]

c I

- 2 s

E =
o

e

G

=

)

£

B
>

= _|3

1 O|E

£ B

T =

S -

L0 9

wn E

o> ¢

= S | >

oc £ =2

Se 0%

[ = ©

g8 |€

=4

S

S

ge

— —

0 3=

t3 = 8

= V|

O (T

-3 ©
Q

e £

== 2

Sa £

8m ®

12 5|2

=] o |8

S8 £

NS 2%

) O

WP

cwun

:g

0

w8

ot

O o

e

ol

O

et

55

£<

O

16 >

—

Lo

o=

2.c

non-adherent

adherent
-12.51
(-29.56 to 4.54)

non-adherent

adherent

non-adherent

adherent

non-adherent

adherent

Cost, €

—6.842
(-13.42t0-0.27)

~12.542
(-14.82t0-10.26)

8,072
(3.60t0 12.57)

-34.51°
(-40.84t0 -28.18)

~16.35?
(-31.22t0 -1.47)

-10.542

(-12.62 t0 -8.46)

-2.02
(-4.79 t0 0.76)

Medical cost

-3.212
(-6.04 t0 -0.38)

-15.38° -62.03 -55.75? -6.40° -7.49° -10.992
(-73.17 t0 -50.89) (-55.75 to -48.60) (-8.29 to -4.52) (-8.48 to -6.49) (<19.17 to -3.47)

(=16.41 t0-14.35)

-22.59°
(=24.21 t0 =20.97)

Drug cost

85.20°
(70.42 t0 99.97)

52.992 39.972 44.30° 80.62° 57.912 67.20°
(11.87 to 68.05) (29.90 to 58.70) (70.00 to 91.26) (51.81 to 64.02) (32.13t0 102.27)

(47.68 t058.31)

80.90°
(73.54 to 88.26)

Sick leave cost (minimum salary)

257.89°
(213.16 t0 302.61)

160.422 120.96° 134.10° 244.05° 175.30° 203.42
(35.93 to 205.99) (90.50 to 177.69) (211.88 10 276.23) (156.81 t0 193.79) (97.26 to 309.58)

(144.32 t0 176.50)

244.89°
(222.611t0267.17)

Sick leave cost (mean salary)

56.8¢*
(38.05 to 75.67)

9.86

(-36.42 10 56.15)

14.15°
(6.89t0 21.41)

-61.76° 65.21°
(52.47 to 77.96)

(-79.65 to -43.86)

2.58 -49.55°
(-85.90to -13.20)

(-3.82t08.98)

34.56°
(25.48 t0 43.63)

Total cost (minimum salary for sick leave)

229.99:
(182.60 t0 277.37)

10.74 256.59° 166.60° 144.99:
(222.78 to 290.40) (149.85 t0 186.34) (30.35 to 259.64)

(-35.61t0 57.10)

164712 52.30
(-37.43 0 142.03)

(147.70.t0 181.71)

242.12
(218.33t0 265.91)

Total cost (mean salary for sick leave)

primary care centre.

Statistically significant differences. PCC

Strengths and limitations

This is the first study to assess the economic
consequences of initial medication
non-adherence and among the first to
estimate the economic consequences of a
medication non-adherence event in almost
an entire population. Big data provide high
representativeness, which increases the
validity of the results.

Regarding limitations in the database
registries, it was not possible to assess
differences in hospital admissions and
interventions between adherent and non-
adherent patients. These costs have been
shown to be higher in patients who display
post-initiation medication non-adherence.®’
Furthermore, it was not possible to evaluate
the clinical impact of non-adherence
and, as mentioned above, only the short-
term impact of non-adherence to chronic
medication could be evaluated. In the future,
clinical indicators should be searched in
the database for specific diseases and
economic models constructed to evaluate
the long-term consequences of initial
medication non-adherence.

Another database limitation is that
emergency primary care centre visits
cannot be distinguished from regular visits.
However, as stated above, home visits are
usually emergency visits so could indicate
the impact of initial medication non-
adherence on emergency visits.

Until July 2014, employees were allowed
to take up to 3 consecutive days sick leave
before they had to take a medical certificate
to their employer. Although patients could
get a medical certificate for short sick
leave (27% of database-registered sick
leave was for no more than 3 days), it
is possible that productivity losses were
underestimated. Furthermore, there was
no information about the reason for the sick
leave, therefore it is not possible to conclude
that it was linked to the treatment that was
not initiated.

Primary care electronic databases may
contain some errors or missing data in
their registries. Missing data were dealt
with by using imputation techniques. Thus,
3% of patients received a new prescription
without registration of the GP consultation.
These could be due to phone consultations,
prescriptions made out to the person
accompanying the patient (typically the
partner), or prescriptions issued during a
nurse visit. To minimise bias, an extra GP
consultation was imputed to these patients.

Finally, it is not certain that patients
who filled a prescription initiated the
treatment or that patients who did not
fill the prescription are non-adherent (for
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example, they may have used the medicine
cabinet effect, accessing remaining pills
at home from previous use of over-the-
counter medicines)."”® However, this is very
unlikely for most of the drugs evaluated
(penicillin or chronic).

Comparison with existing literature

To the best of the authors’ knowledge, this
is the first study to evaluate the impact of
initial medication non-adherence on the
use of healthcare services and days on
sick leave. Studies examining the economic
consequences of post-initiation medication
non-adherence also reported adherent
patients making greater use of services
than non-adherent patients in some
pharmacologic groups.>¢ On the one hand,
this could be due to the need for follow-
up visits for the assessment of treatment
effectiveness in adherent patients and,
in some cases, to deal with changes in
treatment and/or side-effects. On the other
hand, non-adherent patients might miss
appointments because they did not take
the medication.?” Previous post-initiation
medication non-adherence studies also
showed how higher drug costs were offset
by savings in other medical services,” while
higher absenteeism was also observed in
non-adherent patients.?

In the framework of health economics,
health consequences need to be taken into
account when deciding whether improving
initial medication adherence is an efficient
strategy in primary care. Home visits are
mainly emergencies. The greater use of
home visits by non-adherent patients,

together with longer periods of sick leave,
could indicate that these patients have
worse health outcomes as a consequence
of non-adherence. This is supported by the
fact that more home visits are observed
specifically in patients prescribed penicillins
and analgesics, which are prescribed for
diseases with shorter-term impact on
health than chronic diseases.

In this regard, post-initiation medication
non-adherence seems highly influenced by
modifiable factors,’®® and initial medication
non-adherence seems to be similar.

Implications for research and practice
Initial medication non-adherence seems to
have an impact on productivity losses and
costs, and the data suggest that it could also
have a negative impact on health because
this behaviour is associated with greater
use of home health visits. Savings in use
of medicines are offset by increased use of
other services and more days off work. It is
recommended that future research focuses
ondesigning and developing interventions to
reduce the prevalence of initial medication
non-adherence in primary care.”'

Future studies also need to confirm
whether there are negative consequences of
initial medication non-adherence on health,
and evaluate the long-term consequences
in terms of costs and health of initial
medication non-adherence in chronic
diseases. Specific policies and interventions
addressed to reduce non-adherence should
be implemented in Spanish primary care to
reduce the impact of this behaviour on the
system.
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