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Abstract

In 2016, all prescription drugs included in the reimbursement system in Sweden were
made available for children (age 0-17 years) without any patient fees. Our aim was
to estimate the association between this intervention and the dispensing patterns of
asthma medications among children. Dispensing data on asthma medications for
all children living in Stockholm County during 2014-2017 were selected to include
two years before (January 2014-December 2015) and after (January 2016-December
2017) the intervention. In an uncontrolled before and after study, the measures of
utilization were as follows: the proportion of children with at least one dispensed
asthma medication (prevalence); the number of children initiated on treatment after
an 18-month drug-free period (incidence); the number of defined daily doses (DDDs)
dispensed per child; and the number of children with at least two prescriptions with
controller medication (inhaled corticosteroid or leukotriene receptor antagonist) dis-
pensed during 18 months (persistence). In an interrupted time series (ITS) analysis,
all measures were included except for persistence. Socio-economic status was de-
fined using Mosaic data. The prevalence increased after the intervention (from 11.9%
to 13.0%). However, the ITS analysis showed a positive trend already before the
intervention, and consequently, the increase was not attributable to the intervention.
For incidence, similar patterns were observed. There was an increase in dispensed
volumes related to the intervention, 46.3 DDDs/child/month before and 51.1 after
the intervention (P-value 0.01). The proportion of children with persistent asthma
medication increased from 46.0% to 51.9% in children with low socio-economic sta-
tus. In conclusion, the intervention was only modestly associated with changes in
the dispensing patterns of asthma medication, with the volume dispensed per child

increasing slightly, particularly in children with low socio-economic status.
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1 | INTRODUCTION AND
BACKGROUND

Pharmacological treatment is a cornerstone in asthma man-
agement, and although asthma medication is the second most
commonly prescribed medication in children (prevalence
10%-25%)," many studies report low adherence to treatment
with controller medication.”* One previously described rea-
son for low adherence to asthma medication is limited finan-
cial resources.”®

In the Priority Medicines report, the World Health
Organization (WHO) suggested medicine use in children to
be a priority area in need of more attention, resources and
research.” Health professionals and policymakers apply
a range of strategies to promote a more safe and effective
use of medicines. The main strategies can be abbreviated
with the “four Es”: Education, Engineering, Economics and
Enforcement.® Economical interventions include changes in
insurance and reimbursement systems, patient co-payment,
positive and negative financial incentives for physicians
and rebate schemes for over-prescribing of agreed drugs.
Changes in patient fees may be effective in influencing pa-
tient behaviour but it is difficult to set the appropriate lev-
els of co-payment. Too high fees may limit those in need of
medication to redeem their prescriptions, and too low fees
may lead to overconsumption of medications and waste of
resources. A Cochrane review showed that increased patient
co-payment could lead to a decrease in prescription drug use
and expenditure.9 However, effects on medication use of the
opposite interventions, that is, reducing patient co-payment
on medication use have, to the best of our knowledge, not
been scientifically evaluated.

Equal health care has been one of the cornerstones in
Swedish health policy over a number of decades.' Social in-
equalities in health remain a major issue, and the government
has recently commissioned an investigation into how inequal-
ities in health can be reduced."! Equality also relates to med-
icine use, and a Swedish report has shown that 3% of the
population claim that they do not redeem a prescription be-
cause of economic reasons.'> In children with single parents,
the proportion was twice as high. Therefore, the government
introduced a change in the Swedish reimbursement system,
and in January 2016, the legal decision of free medications to
children (age 0-17 years) came into force.®> All prescription
medications included in the reimbursement system became
free of charge for children. The rationale behind the elimi-
nation of a patient fee was to increase access to medications
regardless of social and financial conditions.

The aim of this study was to estimate the association be-
tween the eliminated patient fee and the dispensing patterns
of asthma medications among children. Our hypothesis is
that the elimination of a patient fee increased the dispensing
of asthma medication—both the number of children treated
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and the dispensed volumes per child. We also hypothesize
that the effect is most profound among children with rela-
tively low socio-economic status.

2 | MATERIAL AND METHODS

This was a population-based study of dispensing patterns
of asthma medication in all children (age 0-17 years) in
Stockholm County (n =468 580 in January 2014 and 485 665
in January 2016). The study consisted of two sub-studies: an
uncontrolled before and after comparison (a) and an inter-
rupted time series analysis (b).

2.1 | Intervention

In January 2016, the legal decision of free medications to
children came into force.'® All prescription medications in-
cluded in the reimbursement system became free of charge
for children regardless of whether the prescription was
issued before or after 1 January 2016. Before 1 January
2016, all children and adults were included in a national
reimbursement system for prescription medication, where
a high-cost threshold system was applied. Before the in-
tervention, each individual had to pay a maximum annual
cost of 2200 SEK (approximately 214 EUR) for prescrip-
tion medicines. All children in a family shared the same
high-cost threshold; that is, a family with three children
would pay a maximum of 2200 SEK per year for all their
children's prescription medications. According to Swedish
legislation, all prescriptions are valid up to 1 year after they
have been issued and may be repeatedly dispensed until the
total prescribed amount is purchased. A 3-month supply
is the maximum amount patients can be dispensed at each
refill to get their medication subsidized.

2.2 | Participants

Our study population was defined as children 0-17 years
old who lived in Stockholm and had at least one dispensed
prescription of asthma medication during 2014-2017. This
time period allowed us to include 2 years (24 months of
data) before (January 2014-December 2015) and after
(January 2016-December 2017) the intervention. Asthma
medications were defined by ATC codes as follows:
Short-acting f,-agonists, SABA (ATC codes RO3ACO02,
RO3ACO03); controller medication (Inhaled corticosteroids,
ICS ATC codes RO3BA or Leukotriene receptor antago-
nists, LTRAs RO3DC or fixed combination of ICS and long-
acting f3,-agonists, LABA R0O3AK06-08 or RO3AK11); and
LABA (RO3ACI12, RO3AC13); at least one of SABA, con-
troller medication, or LABA was denoted as “any asthma
medication.”
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Data sources

The population was selected from the administrative
healthcare databases VAL held by the Stockholm County
Council."* The VAL databases include all healthcare con-
tacts and recorded diagnoses from inpatient care, specialized
ambulatory care and primary care along with data on all dis-
pensed prescription medications from all pharmacies in the
country to the citizens in the region. The prescription infor-
mation is the same as in the national prescribed drug register,
that is unique patient data on all prescription drugs dispensed
anywhere in Sweden to inhabitants in the region since July
2010: amounts, expenditures and reimbursement, the age
and sex of the patient, co-payments and prescriber cate-
gory." The information has a high validity, with >99% of all
prescriptions registered with unique identifiers. Information
on all prescription medications dispensed to inhabitants in
Stockholm County was included in the databases regardless
of reimbursement status. The VAL databases also include
demographic data on age, sex, death, migration and area of
residence (Small Areas for Market Statistics, see below).

24 | Measurements

In the uncontrolled before and after study (a), five different
outcome measures of utilization were calculated 2 years be-
fore and after the intervention, respectively:

e The proportion of children with dispensed asthma medica-
tions, that is period prevalence

e The number of children initiated on treatment, defined as
children purchasing a first prescription after an 18-month
asthma medication-free period, that is incidence

e The dispensed volume measured as the sum of defined
daily doses (DDDs) per child

e The proportion of children with persistent medication
measured as having at least two asthma controller med-
ications (inhaled corticosteroid or leukotriene receptor
antagonist) dispensed during an 18-month period (sec-
ond dispensing date >first dispensing date), that is per-
sistence. The 18-month time window was used based on
our previous study in which we compared dispensing pat-
terns of asthma medicines with patient-reported use.'®

e The proportion of children with controller medication (in-
haled corticosteroid or leukotriene receptor antagonist) of
all children with dispensed asthma medications.

The outcome measurements selected were intended to reflect
different types of changes in patient behaviour after the elimi-
nation of the patient fee.

In the interrupted time series (ITS) analysis (b), similar
measures of prevalence, incidence and DDDs were used. We

did not analyse the number of children with persistent med-
ication since the measurement was not feasible to calculate
with monthly data.

Socio-economic status was defined using Mosaic data.
Mosaic is an area-based classification system based on Small
Areas for Market Statistics (SAMS). In Stockholm County,
1345 SAMS were defined. One SAMS area included on aver-
age 1700 inhabitants, so all individuals living in a SAMS area
were assigned to the same mosaic category. In total, over 100
variables are included in the mosaic classification originated
from demographic data (education and family composition),
economic data (income and wealth), urbanity (population
density) and dwelling data. These data are categorized into
14 segments. The mosaic segments were summarized to three
different categories: low, middle and high socio-economic
status.

17-19

2.5 | Statistical analyses

In sub-study (a), we used an uncontrolled before and after
design. We calculated the proportion of children with asthma
medications as the number of individuals with dispensed
asthma medications divided by the total number of children
2 years before and 2 years after the intervention, respectively.
We also calculated the absolute and relative differences in
prevalence before and after the intervention.

In sub-study (b), we used an ITS analysis to analyse the
association between the intervention and a change in utili-
zation patterns of asthma medication.”>* The outcome was
repeatedly measured each month to create a trend over time,
starting from January 2014 and ending in December 2017.
With this, we created a pre- and post-intervention timeframe
of 2 years, giving an equal distribution of seasons and sea-
sonal trends before and after the intervention. We used a seg-
mented regression model to determine two associations: the
direct effect (change in level) and the trend (change in slope)
before and after the intervention. We checked for autocorrela-
tion using the Durbin-Watson statistic and by visual inspec-
tion of the autocorrelation functions and corrected for this if
needed with an autoregressive term in the time series model.
For illustrative purposes, we presented linear segmented re-
gression lines in Figure 2A-C.

Pre-specified stratifications by socio-economic status and
type of asthma medications were performed.

We performed a sensitivity analysis using data for dia-
betic medications to act as a control group. All children with
at least one dispensed prescription of diabetic medication
(ATC-code A10) during 2014-2017 were included in the
analysis. Insulins (accounting for 96% of all diabetic medi-
cations for children) were not part of the intervention since
these medications were free of charge for patients already be-
fore January 2016. Furthermore, the dispensing patterns for
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diabetic medications do not show the same seasonal variation
as asthma medications.

SAS Enterprise Guide 7.1 (SAS Institute Inc) was used
for the data extraction and processing of data. The statistical
package IBM SPSS Statistics for Windows, version 23 (IBM
corp.), was used for all statistical analyses in sub-study (b).

3 | RESULTS

The overall study population is shown in Table 1. The total
number of children living in the region increased with 3.6%
from January 2014 to January 2016, but the distribution in
terms of sex, the proportion of children in each age category
and the distribution within different socio-economic catego-
ries remained the same (Table 1).

3.1 | Sub-study (a)—uncontrolled
before and after comparison

The total number of dispensed prescriptions of asthma medica-
tion was larger after the intervention with a relative difference
of 19.3% (Table 2; Figure 1). The prevalence of dispensed
asthma medication increased from 11.9% to 13.0% after the
intervention. A slightly higher incidence was seen after the
intervention (8.0% before and 8.5% after). Larger volumes
of asthma medications were dispensed to each child after the
intervention (124 DDDs/child before and 137 DDDs/child
after). Also, the proportion of children with persistent use of
asthma controller medication increased from 48.3% to 52.2%
after the intervention. Across all measures, boys redeemed a
larger number of prescriptions and a larger proportion of boys
than of girls were dispensed asthma medications (Table S1).
The prevalence of dispensed asthma medication was low-
est in children with low socio-economic status (10.9% be-
fore and 12.5% after the intervention). The relative change in
prevalence was highest in this group of children (13.5% CI

TABLE 1
for children in Stockholm County at the

Population characteristics

start of the study period (January 2014) and

Population characteristics
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13.3-13.7 low vs 8.6% CI 8.5-8.7 high socio-economic sta-
tus). The proportion of children with persistent asthma med-
ication increased from 46.0% to 51.9% in children with low
socio-economic status (relative difference 12.9%; Table 2).

3.2 | Sub-study (b)—interrupted time
series analysis

The ITS analysis indicated that the prevalence of dispensed
asthma medication increased directly after the intervention
(6572 children in December 2015 and 6896 children in January
2016); however, the difference was not statistically significant
(Table 3). The number of incident children (children initiated
on therapy each month after an 18-month drug-free period)
increased with 372 children directly after the intervention
(P-value 0.393). Larger volumes of asthma medication were
dispensed to children after the intervention, 51.1 DDDs/child/
month after the intervention compared to 46.3 before (P-value
0.01). A negative trend, that is a declining rate of increase,
was seen in all measures after the intervention, but there were
no statistically significant differences (Figure 2A-C).

The number of children with dispensed asthma medicines
showed a numerical increase across all socio-economic groups,
although not statistically significant (Table 4). The same patterns
were seen for incidence. However, there was a significant dif-
ference in volumes with the number of DDDs/child increasing
most in the lowest socio-economic group (3.9; P-value 0.010).

The number of children with SABA appeared to increase
directly after the intervention, even though the rate of in-
crease declined over time. Among children with dispensed
controller medication, the number of prevalent children and
the DDDs/child appeared to increase after the intervention.
However, no results were statistically significant (Table 4).

There was no association between the eliminated patient
fee and changes in the dispensing patterns for diabetic med-
ication (P > 0.1 for prevalence, incidence and number of
DDDs/child; data not shown).

at elimination of the patient fee, that is the Girls
intervention (January 2016) Age categories

Age 0-1

Age 2-5

Age 6-11

Age 12-17
Socio-economic status

Low

Middle

High

Missing

Children in January 2014 Children in January
(N = 468 580) 2016 (N = 485 665)
227 839 (48.6%) 235 589 (48.5%)

58 561 (12.5%)
116 731 (24.9%)
158 945 (33.9%)
134 343 (28.7%)

165 056 (35.2%)
73 475 (15.7%)
225 573 (48.1%)
4476 (0.96%)

58 837 (12.1%)
117 368 (24.2%)
167 073 (34.4%)
142 387 (29.3%)

170 226 (35.1%
78 680 (16.2%)
235 422 (48.5%)
1337 (0.28%)
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TABLE 2 Dispensing patterns of asthma medications among children 0-17 years of age before (January 2014-December 2015) and after
(January 2016-December 2017) the eliminated patient fee, that is intervention

Dispensed asthma medications in January 2014- January 2016- Relative differences
total and by socio-economic status December 2015 December 2017 Absolute differences ([After-Before]/
(SES) (N = 468 580) (N = 485 665) (After-Before) Before) (%)
No. of prescriptions
Total 235 147 280 527 45 380 19.3
High SES 118911 134 190 17279 12.8
Middle SES 37 882 48 257 10 375 274
Low SES 75 009 97 475 22 466 30.0
Prevalence of asthma medication
Total 11.9% 13.0% 1.1% 8.9
High SES 12.5% 13.0% 0.6% 8.6
Middle SES 12.3% 13.8% 1.5% 9.3
Low SES 10.9% 12.5% 1.7% 13.5
Prevalence of controller medication
Total 8.6% 9.4% 0.7% 8.3
High SES 9.0% 9.4% 0.4% 4.1
Middle SES 8.8% 9.9% 1.1% 13.0
Low SES 7.8% 9.0% 1.2% 15.0
Incidence of asthma medication®
Total 8.0% 8.5% 0.6% 7.1
High SES 8.2% 8.4% 0.2% 2.8
Middle SES 8.3% 9.2% 0.9% 10.7
Low SES 7.4% 8.4% 1.0% 134
DDDs/child
Total 124 137 13 10.5
High SES 129 140 11 8.6
Middle SES 121 133 11 9.3
Low SES 119 136 16 13.5
Proportion of children with persistent medication”
Total 48.3% 52.2% 3.9% 8.1
High SES 49.7% 52.6% 2.9% 5.8
Middle SES 48.5% 51.6% 3.1% 6.5
Low SES 46.0% 51.9% 5.9% 12.9
Proportion of children with controller medication/all asthma medications
Total 72.3% 72.0% -0.3% -0.4
High SES 72.5% 72.1% -0.5% -0.6
Middle SES 71.8% 72.1% 0.3% 0.4
Low SES 72.1% 71.8% -0.3% -0.4

*After an 18-month asthma drug-free period.
PAt least two asthma controller medications dispensed during 18 months.

4 | DISCUSSION eliminated patient fee. However, the ITS analysis showed
that there was a positive trend already before the interven-

In this population-based study of all children aged 0-17 years tion, and consequently, the increase in number of children

in Stockholm, Sweden, we found an increase in the propor-
tion of children with dispensed asthma medications after the

was not attributable to the intervention. For incidence, simi-
lar patterns were observed although there was an increase in
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the dispensed volumes of asthma medication (DDDs/child)
related to the intervention. This was most profound in chil-
dren with low socio-economic status. The persistence of drug
use, that is the proportion remaining on treatment, was higher
after the intervention. Since this was not possible to assess
in the ITS, it is unclear whether there was a positive trend
already before the intervention or if it was an effect of the
intervention.

In the uncontrolled before and after study, there was an in-
crease in the prevalence, the incidence, the number of DDDs/
child and the proportion of children with persistent medica-
tion after the intervention. There are no published studies on

14
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FIGURE 1 Proportion of children with >1 asthma medication

(prevalence) and initiating therapy after an 18-month drug-free
period (incidence) before (January 2014-December 2015) and after
(January 2016-December 2017) the eliminated patient fee, that is the
intervention

TABLE 3 The association between
the eliminated patient fee, that is the
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similar interventions. However, our findings are supported by
previous studies on increased co-payment showing opposite
effects.® In US children 5 years and older, an increase in
cost-sharing for asthma medication resulted in a reduction in
medication use (percentage of days covered by a prescription
asthma medication; total expenditure on asthma medications)
and higher rates of asthma hospitalizations.5 Among US cit-
izens aged 12-64 years, even a small increase in patient co-
payments ($5) resulted in lower medication use and higher
unintended use of healthcare services.®

In sub-study (b), the ITS analysis showed that the inter-
vention did not affect the prevalence nor the incidence of
asthma medication. In contrast, the number of DDDs/child
increased as an effect of the intervention. The highest in-
crease in volumes of dispensed asthma medication was ob-
served among children in areas with low socio-economic

status. The impact of income on the dispensing patterns of
asthma medication in children has previously been shown
by Gong et al® They found that children to parents with the
lowest income had a lower incidence of asthma (measured as
at least two dispensed asthma medications, hazard ratio 0.8)
compared with children to parents with the highest income.
Among children with asthma in Ontario, Canada, an increase
in the proportion of family income spent out-of-pocket on
asthma medication was associated with exacerbations requir-
ing urgent care.”* It has also been found that children with
asthma are significantly less likely to receive inhaled cortico-
steroid prescriptions if they come from low-income families
than from high-income families, independent of type of drug
insurance.” That is in line with our findings that controller
medication was dispensed more often after the intervention,

Trend (change in

intervention on 1 January 2016 on the Model Level effect P-value slope) P-value
dispensing patters of asthma medication Total model
in children in Stockholm County by socio- No. of prevalent children ~ 893.552 0.395 —9.020 0.922
economic status (SES) No. of incident children ~ 371.867 0.393 ~0.704 0.984
Mean DDDs/child 3.381 0.010 —0.046 0.699
Low SES
No. of prevalent children ~ 432.483 0.221 —4.270 0.893
No. of incident children 145.185 0.318 —2.346 0.847
Mean DDDs/child 3.870 0.010 —0.027 0.815
Middle SES
No. of prevalent children  147.956 0.424 —1.120 0.945
No. of incident children 69.031 0.371 —0.641 0.917
Mean DDDs/child 2.553 0.047 0.070 0.460
High SES
No. of prevalent children ~ 306.000 0.554 —7.301 0.871
No. of incident children 159.376 0.449 0.838 0.960
Mean DDDs/child 2.324 0.068 —0.086 0.455
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elimination of patient fee, that is the intervention, measured as number
of prevalent children (A), number of incident children after an 18-
month drug-free period (B) and number of dispensed DDDs/child (C)

especially among children with low socio-economic status.
A meta-analysis of seven studies including various types of
medications showed 11% increased odds of non-adherence to
medications in populations with co-payment systems com-
pared with non—co-payment groups.26 Furthermore, among
patients in primary care in Catalonia (Spain; age >14 years),
even a small increase in patient co-payment (€1) did affect the
initial medication non-adherence (not filling a prescription

for a newly prescribed medication, analgesics 50%, treat-
ments for chronic disease 12% and penicillin 12%).%

In general, the intervention had relatively small effects
on the dispensing patterns of asthma medication in children.
This might be explained by the fact that there already was a
positive trend for all measures before the intervention was
carried out. It could be that there had been increased focus on
pharmacological asthma treatment in children due to recently
updated national guidelines28 before the intervention, and
therefore, only small effects of the intervention were seen.
However, the proportion of children with persistent controller
medication as well as the number of DDDs/child increased
after the intervention. That may imply that children were not
dispensed sufficient amounts of asthma medication before it
became free of charge. Nor were there any major differences
in groups with different socio-economic status. It could be
explained by the fact that the previous reimbursement system
for prescription medications among children in Sweden did
not disfavour children in low-income families, and therefore,
only small measurable socio-economic discrepancies did
exist before the intervention. Another interpretation could be
that the intervention was not known by families with chil-
dren with asthma and therefore did not affect their pattern of
redeeming prescriptions. In that case, the absence of effect
may be a signal of other needs for action to improve the drug
utilization among children with asthma.

Nevertheless, an increase of 3.4 more DDDs/child/month
is a modest change and extrapolated to a clinical situation;
this may not affect the asthmatic child's health outcome.

4.1 | Strengths and weaknesses

Our study has several strengths. Firstly, we included all chil-
dren in a whole region, regardless of reimbursement status
and family socio-economics. Secondly, we used the ITS de-
sign, which is the strongest quasi-experimental design in in-
terventional research.”> We included monthly measurements
2 years before and after the intervention, thus including a
large number of measurement points. We also performed a
sensitivity analysis including data on diabetic medications.
Thirdly, we made an uncontrolled before and after compari-
son as a complement to the ITS design. The combined results
from the separate sub-studies can provide a more robust dis-
cussion of whether the intervention had an effect or not. In
sub-study (a), we had the opportunity to measure persistence
of asthma medication for 2-year periods before and after
the intervention. Furthermore, the prevalence and incidence
measures were more feasible to calculate for a longer period
(ie 2 years when studying asthma medications in children).
The aggregated socio-economic measure is a limitation.
The Mosaic measure includes over 100 variables, but maybe
only a few of them may influence the dispensing patterns
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TABLE 4 The association between

the eliminated patient fee, that is the
intervention on 1 January 2016 on the
dispensing patters of asthma medication in
children in Stockholm County by medication
group and socio-economic status (SES)

Basic & Clinical I Toxicology

367

Trend (change

Model Level effect  P-value in slope) P-value
SABA® total model

No. of prevalent children 886.950 0.276 —2.843 0.968

No. of incident children 348.158 0.368 —4.472 0.886

Mean DDDs/child 0.320 0.486 —0.031 0.388
SABA Low SES

No. of prevalent children 420.385 0.139 —1.610 0.949

No. of incident children 135.830 0.300 -2.978 0.785

Mean DDDs/child 0.264 0.550 —0.027 0413
SABA Middle SES

No. of prevalent children 164.777 0.253 0.335 0.978

No. of incident children 63.570 0.353 —1.449 0.790

Mean DDDs/child 0.470 0.374 0.008 0.829
SABA High SES

No. of prevalent children 301.500 0.438 —4.015 0.902

No. of incident children 149.869 0.419 —1.166 0.937

Mean DDDs/child 0.228 0.656 —0.046 0.232
Controller” total model

No. of prevalent children 690.073 0.358 —6.641 0.922

No. of incident children 25.115 0.611 3.807 0.372

Mean DDDs/child 2.334 0.094 —0.071 0.685
Controller Low SES

No. of prevalent children 361.146 0.152 —2.239 0.923

No. of incident children 9.726 0.517 0.613 0.630

Mean DDDs/child 3.014 0.060 —0.063 0.712
Controller middle SES

No. of prevalent children 108.075 0.414 —0.860 0.943

No. of incident children 5.916 0.523 0.790 0.264

Mean DDDs/child 1.455 0.349 0.063 0.599
Controller high SES

No. of prevalent children 217.236 0.560 —6.616 0.841

No. of incident children 12.556 0.630 2.059 0.361

Mean DDDs/child 1.794 0.229 —0.094 0.595

“Short-acting f2-agonist (SABA) defined by ATC codes RO3AC02 + RO3ACO3.

"Controller medication defined as inhaled corticosteroids (RO3AB or RO3AK) or leukotriene receptor

antagonists (RO3DC).

of asthma medication in children. Also, the socio-economic
groups are created from area of residence, which assumes
that all inhabitants in the same area have the same socio-eco-
nomic status. The effect of the intervention across different
socio-economic categories may be diluted in our study due to
the aggregated Mosaic data.

Also, only the capital region of Sweden was included in
the study. Including the entire country would increase the
number of participants in the study which in turn might lead
to significant results in some measures that are now non-sig-
nificant. The volume measure DDD is widely used, but is not

adapted for children.” However, since the age distribution of
children and the proportion of children dispensed a controller
medication were similar before and after the intervention, the
errors with DDD in children would most likely be distributed
evenly across the two periods.

Furthermore, the seasonality in the dispensing patterns
for asthma medications in children may not be fully con-
trolled for in the ITS analyses. However, we did include
24 months of data before and after the intervention, yield-
ing an even distribution of seasons around the interven-
tion. Finally, there may have been factors other than the
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studied intervention that influenced the dispensing patterns
of asthma medication in children during the study period.
The updated national recommendations for asthma and
chronic obstructive pulmonary disease were published in
November 2015, but the potential effect of them on the
dispensing patterns of asthma medication would not be
seen immediately afterwards.’® On the other hand, a pre-
liminary version of the national guidance was made public
in 2014, which may have influenced the utilization patterns
before they were finalized.

In conclusion, the prevalence and incidence of asthma
medication in children was higher after the eliminated patient
fee; however, utilization increased already before the inter-
vention and the specific effect attributable to the intervention
seems to be limited. Nevertheless, the volume of dispensed
asthma medication per child increased, particularly in chil-
dren with low socio-economic status.
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