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Abstract

Background: Asthmaand chronic obstructive pulmonary disease (COPD) affect millions of peopleworldwide. While medication
can control and improve disease symptoms, incorrect use of medication is acommon problem. The eHealth intervention SARA
(Service Apothecary Respiratory Advice) aims to improve participants’ correct use of inhalation medication by providing
information and as-needed tailored follow-up support by a pharmacist.

Objective: Theprimary aim of this study wasto investigate the effect of SARA on exacerbation ratesin participants with asthma
and COPD. Secondary aims were to investigate its effects in terms of adherence to maintenance medication and antimycotic
treatment.

Methods: In this nonrandomized pre-post study, medication dispensing data from 382 Dutch community pharmacies were
included. Exacerbation rates were assessed with dispensed short-course oral corticosteroids. M edication adherence between new
and chronic users was assessed by cal culating the proportion of days covered from dispensed inhal ation mai ntenance medication.
Antimycotic treatment was investigated from dispensed oral antimycotics in participants who were also dispensed inhaled
corticosteroids (ICS). Outcomes were assessed 1 year before and 1 year after implementation of SARA and were compared
between SARA participants and control participants. More specifically, for exacerbation rates and medication adherence, a
difference score was calculated (ie, 1 year after SARA minus 1 year before SARA) and was subsequently compared between the
study groups with independent-samples t tests. For antimycotics, the relative number of participants who were dispensed
antimycotics was calculated and subsequently analyzed with a mixed-effects logistic regression.

Results: The study population comprised 9452 participants, of whom 2400 (25.39%) were SARA participants. The mean age
of the population was 60.8 (15.0) years, and approximately two-thirds (n=5677, 60.06%) were female. The results showed an
increase in mean exacerbation rates over time for both study groups (SARA: 0.05; control: 0.15). However, this increase in
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exacerbation rateswas significantly lower for SARA participants (tg450=3.10, 95% CI 0.04-0.16; P=.002; Cohen d=0.06). Chronic

users of inhalation medication in both study groups showed an increase in mean medication adherence over time (SARA: 6.73;
control: 4.48); however, thisincrease was significantly higher for SARA partici pants (tsggg=2.74, 95% Cl —3.86 t0 —-0.84; P=.01;

Cohen d=—0.07). Among new users of inhalation medication, results showed no significant difference in medication adherence
between SARA and control participants in the year after implementation of SARA (t;43,=—1.85, 95% Cl —5.60 to 0.16; P=.06;

Cohen d=-0.10). Among ICS users, no significant differences between the study groups were found over time in terms of the
proportion of participants who were dispensed antimycotics (tse5,=0.29, 95% CI —0.40 to 0.54; P=.76; Cohen d=0).

Conclusions: Thisstudy provides preliminary evidence that the SARA eHealth intervention might have the potential to decrease

exacerbation rates and improve medication adherence among patients with asthma and COPD.

(J Med Internet Res 2022;24(6):€32396) doi: 10.2196/32396
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Introduction

Asthma and chronic obstructive pulmonary disease (COPD)
are chronic respiratory diseases that affect millions of people
worldwide [1,2]. Asthmaand COPD place a significant health
burden on patients and an economic burden on society [3-5].
Medication cannot cure these diseases but can reduce disease
symptoms and improve control, which, in turn, can positively
affect patients’ quality of life[6-9]. Unfortunately, nonadherence
to maintenance medication is common in patients with asthma
and COPD. Indeed, adherence rates have been found to vary
from 22% to 78% [7]. Nonadherence can have detrimental
effects on clinical outcomes for individuals with asthma and
COPD. Notably, it could negatively affect lung function, disease
control, exacerbation rate, health-related quality of life, and
work productivity [6,7,10]. In addition, nonadherence has been
associated with higher health care use and costs [6,7].

Factors related to nonadherence to inhaled medication are
multifaceted and can include intentional nonadherence (eg,
concerns about side effects and complexity of medication
regime) and unintentional nonadherence (eg, experiencing
difficultieswith how or when to use medication or lacking skills
to use inhaler devices) [7,9,11-15]. Regarding incorrect use of
theinhalers, Lavorini et al [12] systematically investigated the
use of dry powder inhalers by patients with asthma or COPD.
The results showed that between 4% and 94% of the patients
did not use their inhalers correctly, with exact rates depending
on thetype of inhaler and the assessment method used. Assuch,
these patients need additional careto support correct medication
usage, and effective intervention strategies are required.

A variety of strategies have been investigated that aim to tackle
the problem of nonadherence. Training and education on correct
inhaler technique are considered crucial in combating
nonadherence [9] and in effectively managing one's asthma or
COPD [16]. A Cochrane systematic review demonstrated the
efficacy of interventions intended to improve adherence to
inhaled corticosteroids (1CS) among patients with asthma[17].
Adherence education, electronic trackers or reminders, and
simplified regimens were found to improve adherence by 20%,
19%, and 4%, respectively [17]. Recently, a meta-analysis by
Jeminiwa et al [18] also showed a positive effect of eHealth
strategies on improving adherence to ICS among people with
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asthma. However, according to the Cochrane systematic review,
clinical outcomes are often not improved with those
interventions [17].

In the Netherlands, the eHealth intervention SARA (Service
Apothecary Respiratory Advice; in Dutch, Service Apotheek
Raad en Advies) was developed to promote correct use of
inhalation medication for patients with asthmaand COPD. The
goal of this self-management intervention isto reduce the burden
of lung disease and reduce exacerbations by stimulating correct
use and adherence of inhaler medication in patients with asthma
and COPD. SARA combines several interventions' components,
including education, self-management strategies, and as-needed
follow-up care by a pharmacist.

This study aimed to investigate the effectiveness of SARA in
participants with asthma and COPD by comparing pharmacy
dispensing data over time, that is, before and after the
implementation of SARA, aswell asbetween SARA participants
and a control group. The primary aim of this study was to
investigate the effect of SARA on exacerbation rates. The
secondary aims were to investigate the effect of SARA on
medication adherence and antimycotic treatment.

Methods

The SARA eHealth Intervention

The SARA eHealth intervention was devel oped by the Service
Pharmacy organization. The Service Pharmacy organization
supports independent but affiliated community pharmacies (ie,
Service Pharmacies) in their day-to-day business operationsto
provide high-quality pharmaceutical care and provide offline
and online communication. The Service Pharmacy organization
developed SARA to support and prepare pharmacies for the
second dispensing of inhalation medication. Pilot studies were
then conducted with SARA and its corresponding questionnaire.
Relevant input on how to improvetheintervention was gathered
by conducting two focus group interviews with pharmacists as
well as patients with asthma and COPD, gaining insight into
their needs and preferences. Their input was used to improve
the intervention where possible.

SARA aimsto improvethe correct use of inhalation medication
by providing information and supporting knowledge about this
type of medication. SARA is an online platform that contains
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the following: (1) comprehensive information about inhalation
medication, its usage, and side effects; (2) inhalation instruction
videos; (3) informational videos about asthma and COPD; (4)
a pollen forecast; and (5) a questionnaire that is emailed to
individuals on the 15th day after starting SARA. A 7-item
guestionnaire was developed by the Service Pharmacy
organization, assessing patients inhalation medication usage
and related experiences, concerns and doubts, difficulties, and
side effects (Multimedia Appendix 1). The questionnaire was
based on the national Dutch guidelinefor pharmaceutical patient
consultation, specifically regarding the second dispensing of
inhalation medication, which was in development at the time
[19]. Thisconsultation guideline aimsto support the community
pharmacist in providing patient-centered care during
pharmaceutical consultations provided by the pharmacist to the
patient. The seven drafted questions were discussed in a focus
group with pharmacists, and the feedback was subsequently
used to improve the questionnaire to maximize its reliability.
The outcomes of the questionnaires are automatically forwarded
to the corresponding pharmacy. Next, the pharmacist can
provide as-needed follow-up care in case any important issues
are encountered, such as experiencing one or more severe side
effects. Thetype and intensity of follow-up care can betailored
to the identified patient needs and preferences and the
pharmacist’'s resources. Pharmacists are trained to identify
patients' individual needs before delivering additional support,
especially because SARA identifiesthose with extraneeds. The
follow-up care can entaill additional detailed inhalation
instructions or training (eg, when a patient experiences
difficulties inhaling), providing additional information on how
to properly use the medication (eg, when a patient reports not
knowing when to take the medication or whether one can use
the medication in combination with other medication), or
providing additional information on the importance of taking
the medication and its effects (eg, when a patient reports not
having taken the medication because of doubts about whether
it will work). The follow-up care can be offered through extra
pharmacy visits, extra house visits, telephone calls, or digital
communication tools, such as chats.

Design

This study entailed a nonrandomized pre-post study design.
Pharmacy dispensing data were used to compare patient-level
medication dispensing dataover time (ie, the year before versus
after implementation of SARA, hereafter often referred to as

“over time”) and between groups (ie, SARA versus control
participants).

Ethical Considerations

No ethics approval was applied for because this study was
declared to not fall within the scope of the Dutch Medical
Research Involving Human Subjects Act by the Medical Ethics
Committee (MEC) of the Leiden University Medical Center
(MEC No. G20.030).

Participant Flow

From the beginning of 2017 onward, SARA has been
implemented in approximately 400 Service Pharmacies in the
Netherlands. Not all Service Pharmacies participatedin SARA.
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Some pharmacies could not participate in SARA because of
conflicting software programs, among other reasons. Other
pharmacies declined to participate in SARA due to personnel
problems, thereby resulting in not having the resources to
implement a different and new way of working.

In the participating pharmacies, individualswere offered SARA
during a pharmacy visit when collecting inhalation medication
for their asthma, COPD, bronchitis, or another indication. More
specifically, individuals were offered SARA when they were
dispensed medication for obstructive airway disease within the
RO3 class of drug, according to the use of the Anatomical
Therapeutic Chemical (ATC) classification as devel oped by the
World Health Organization (WHO) [20]. The trigger for
pharmacists to invite a patient to participate in SARA was
dispensing of an RO3 class of drug. However, pharmacists could
choose not to offer SARA to patients if they considered them
ineligible for participation in SARA, for example, those living
in a nursing home or those with very limited digital literacy
levels. When interested in SARA, partici pants were subsequently
enrolled in the intervention. Otherwise, they were asked to
indicate whether they were not interested in SARA at that
specific point in time or would never be interested. Patients
choices were registered by the pharmacists in the pharmacy
dispensing database, as well as the date their choices were
registered, from here on referred to as the “registration date”
If patients wanted to participate, they were enrolled by their
pharmacist in the SARA program, after which they were sent
a registration confirmation link and were able to start the
program accordingly. The process of registering patients
choicesin the database was sometimes delayed in daily practice,
with pharmacists conducting the formal registration in the
pharmacy dispensing database a while after the actual
dispensing. Patients who were interested and subsequently
agreed to participate in SARA were categorized as SARA
participants. Those who were not interested were categorized
as control participants. Additionally, patients who collected
their inhalation medication and who were never offered SARA
were categorized as control participants aswell.

The index date was calculated using one of the following two
options: (1) if there was an RO3-medication dispensing available
on the registration date, the registration date was defined as the
study index date, or (2) if there was no R03-medication
dispensing available on the registration date, thelast dispensing
date before the registration date was defined as the study index
date. Subsequently, the index date was used to calculate the
specific period of analysis (ie, the year before as well as the
year after implementation of SARA) for each participant. More
specifically, theindex date was coded as the starting date of the
year of analysis after the implementation of SARA. The exact
year of analysis before implementation of SARA was coded as
theyear beforetheindex date, not including theindex dateitself.
Figure 1 presents an example of theindex date cal culation using
option 2, in which case the registration date of the participant
was May 31, 2016. As no medication dispensing was available
for thisdate, the last dispensing date before the registration date
(ie, May 30, 2016) was taken as the index date. Subsequently,
May 30, 2016, was set as the starting date of the year after
implementation, whereas the year before implementation of
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2016.

Figure 1. Operationalized analysis period for the year before the implementation of SARA. Step 1: the index date (ie, May 30, 2016) was used to
calculate the specific period of analysis (ie, the day before theindex date = the end of the analysis period before the implementation of SARA). Step 2:
medication adherence scores were calculated based on the proportion of days covered with the "at least one" method. SARA: Service Apothecary

Respiratory Advice; in Dutch, Service Apotheek Raad en Advies.

May 20, 2015

Last dispensing before
start of the analysis
period!

May 30, 2015

Start analysis period? )

H EEEEE Medicationdispensing

* Dispensing of R02 medication with an estimated coverage of 15 days
? Ne dispensing avoilable

" before index d June 18, 2015
The year before index date First dispensing after start of

analysis period

Moy 30, 2016
Last dispensing before
May 29, 2016 registration date
End of analysis period = Index date
L4 'y
\ May 31, 2016
Registration date?

A

> o> wn

Analysis period: year before implementation of SARA

Study Population

Medication dispensing data from January 2015 to September
2020, from 382 Service Pharmacieslocated in different regions
of the Netherlands, were obtained by information and
communications technology service provider NControl. Patients
datain the NControl database are pseudonymized, meaning that
their data cannot be directly connected to the natural person (ie,
data subject) to whom they belong without the use of additional
information, which is kept separately, according to Article 4(5)
of the General Data Protection Regulation [21]. NControl
provided a selection of this pseudonymized data to the main
researchers of the Leiden University Medical Center, including
data on patient demographics (ie, year of birth and gender),
diseaseindication (ie, asthma, COPD, bronchitis, or other), the
name of the Service Pharmacy, and medication dispensing
records with detailed information on the type of the dispensed
medication, ATC codes, corresponding dispensing date, amount
dispensed, estimated covering days, and prescribed daily dosage.
These data were not attributable to specific data subjects; these
subjects were represented by personal identifier numbers that
could not be used to directly identify a natural person (ie, data
subject).

The study population consisted of individuals collecting R0O3
medication at one of the included 382 Service Pharmacies.
Eligibility criteriato beincluded in the analyseswere asfollows:
(1) patients aged 18 years or older at the time of their first
availabledispensing daterecord, (2) patientsregistered as SARA
or control participants (ie, no missing data on SARA
participation status), and (3) the time between the index date

https://www.jmir.org/2022/6/€32396

and the most recent R03-medication dispensing was amaximum
of 30 days. This third inclusion criterion was chosen because
SARA was always offered during a participant’s pharmacy visit
for collecting one’s RO3 medication, and if the time between
this dispensing date and the registration date was more than 30
days, we considered it as a potential source of bias. We then
presumed that it indicated asignificant delay in the pharmacists
registration of SARA participation, which would result in
uncertainty about what period to operationalize as “before
implementation of SARA” and what period to operationalize
as “after implementation of SARA.” The fourth eligibility
criterion wasthat patients had to have adisease indication from
the pharmacy for asthma or COPD, excluding patients with
indications other than asthma or COPD. The fifth and final
eligibility criterion was that patients had to have at least one
medication dispensing record before starting the 2-year analysis
period and at least one record after, in order to ensure compl ete
and up-to-date dispensing data during the analysis period.
Besides thefive eligibility criteriamentioned above, additional
outcome-specific eligibility criteria were in place for the
secondary outcomes of medication adherence and antimycotic
treatment (see the respective subsections in the Outcome
Measures section).

Outcome M easures

Exacerbation Rates

The primary outcome measure was the difference in
exacerbation rates over time (ie, before versus after
implementation of SARA) between SARA and control
participants. The medication dispensing data of short-course
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predni sone and prednisolone, hereafter referred to as prednisone,
were used to estimate exacerbation rates, as prednisone is
prescribed to inhibit the inflammation of exacerbations.
Prescriptions with ATC codes H02ABO06 (prednisolone) and
HO2ABO7 (prednisone) were used to estimate exacerbation
rates. The medication dispensing records were categorized as
exacerbations based on the Dutch College of General
Practitioners’ guidelinesfor asthmaand COPD [22,23], that is,
in the case of a dispensing record reflecting a daily dosage of
30 or 40 mg of prednisone for a minimum of 5 days and a
maximum of 14 days. The mean number of exacerbations in
theyear before and after implementation of SARA was summed
into a mean total score of exacerbations for each of these
analysis periods.

Medication Adherence

One of the secondary outcomeswasthe differencein medication
adherence over time between SARA and control participants.
In addition to the general eligibility criteriaas mentioned in the
Study Population section, ancther inclusion criterion was
formulated for this outcome measure. Participants needed to
have at | east three dispensing records of RO3 medication during
the 2-year analysis period in order to exclude fully nonadherent
participants and validate the method of calculating medication
adherence. In this way, participants with early cessation were
excluded from the calculation, and only patients who were
pharmacologically treated were included in the analyses.

The WHO definition of adherence was used to operationalize
medication adherence, that is, the extent to which a person’s
behavior corresponds with the agreed-upon recommendations
from ahealth care provider [ 15]. Studying medication adherence
using medi cation dispensing records of pharmaciesisacommon
method for assessing adherence [24]. Relevant groups of
inhal ation medication according to the WHO ATC classification
included RO3 medication, that is, medication for obstructive
airway diseases [25]. All medication dispensings of the
maintenance RO3 medications represented by the following
codes were included in the database: RO3BA01, RO3BAO2,
RO3BA05, RO3BA08, R03AK06, R03AK07, RO3AKO0S,
RO3AK10, RO3AK11, RO3ALO03, RO3AL04, RO3ALOS5,
RO3AL08, RO3AL09, RO3AC18, RO03AC13, RO3ACI12,
R03BB04, R03BB05, RO3BB06, and RO3BBO7. Theseincluded
ICS, long-acting beta agonists, long-acting muscarinic
antagonists, and fixed-dose combinations. Nebulizers were
excluded from the analyses.

M edication adherence was operationalized as the proportion of
days covered (PDC). The PDC is the preferred method for
calculating adherence at a population level and has been
operationalized by the Pharmacy Quality Alliance[26]. In this
study, the PDC was defined as the ratio of the number of days
that a patient had medication available for at least one type of
R03 medication during exactly 1 analysis year (ie, before and
after the implementation of SARA, respectively) to the total
number of days that the patient was dispensed the medication
during that same period (ie, estimated covering days of the
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medication). Hence, the PDC reflected the proportion of days
that the individual had at least one type of RO3 medication
available during the corresponding year of analysis.

More specifically, the* at least one” method was applied, which
is a standardized method for measuring concurrent adherence
to multiple related medications, in this case, the broad class of
R0O3 medications. When the estimated coverage period of
dispensed R0O3 medication did not precisely cover all 365 days
of the 1-year analysis period, the data from the first available
R03-medication dispensing record before or after the analysis
period, respectively (ie, depending on whether it concerned the
analysis period before or after implementation of SARA), was
used to determinethe coverage of daysbelonging to theanalysis
period. Two assumptions were made in this process: (1)
participants would only come to collect RO3 inhalation
medication once they finished their previously collected
medication; in this way, the stock was not taken into account,
and (2) participantswould fully adhere to the prescribed dosage
from the dispensing date onward until the end of the prescribed
covering days. The above-mentioned methods and flow of this
calculation of the PDC is presented in Figure 1.

Looking a Figure 1, a patient's analysis period before
implementation of SARA started on May 30, 2015, but no
medication dispensing was available for this date. The last
dispensing before the start of this analysis period was on May
20, 2015, with an estimated coverage of 15 days, that is, the
period of May 20 to June 3, 2015. The period from June 4, 2015,
onward to the day before the next medication dispensing on
June 18, 2015 (ie, the period from June 4 up to and including
June 17, 2015), would be coded as “not covered.” Similarly,
looking at Figure 2, for example, a patient’s analysis period
after implementation of SARA ended onMay 30 2017, and the
last available dispensing record concerned a dispensing of RO3
medication on April 15, 2017, with an estimated coverage of
15 days. Thislast dispensing thus covered the period from April
15 to 29, 2017. No records of dispensing data were available
for the period from April 30 to May 30, 2017; hence, this period
was coded as* not covered.” Medication adherence scores could
range from 0 to 100, where 100 would reflect all 365 days of
the analysis year being covered.

Asit is commonly a cutoff point for good adherence, the PDC
of 0.8 was used [26,27]. If it could not be determined whether
or not a patient was covered by medication for a specific day
of the year, a PDC could not be calculated; this would be
considered a missing value.

The analyses were performed separately for new users and
chronic users of RO3 medication because different behaviors
were expected for these two groups [28]. New users refer to
participants starting with inhal ation medication, operationalized
aszero RO3 dispensing recordsin the year beforetheindex date.
Chronic users refer to those already using RO3 medication,
operationalized as having at least one RO3 dispensing record in
the year before the index date.
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Figure2. Operationalized analysis period for the year after theimplementation of SARA. Step 1: theindex date (ie, May 30, 2016) was used to cal culate
the specific period of analysis (ie, index date = the start of the analysis period after the implementation of SARA). Step 2: medication adherence scores
were calculated based on the proportion of days covered with the "at least one" method. SARA: Service Apothecary Respiratory Advice; in Dutch,

Service Apotheek Raad en Advies.

May 30, 2016
Index date =
Start analysis period

bR« I S}

H EE E B E Medication dispensing

i Dispensing of RO3 medication with an estimated coverage of 15 doys
? No dispensing available

April 15, 2017 May 30, 2017 June 22, 2017
Last dispensing during End of analysis First dispensing after end of
analysis period* period? analysis period

A4

Analysis period: year after implementation of SARA

Antimycotic Treatment

Antimycotic treatment was operationalized as the difference
over time in dispensed antimycotics between the SARA and
control participants. The prevalence of oral candidiasis,
potentially associated with ICS use, was estimated based on
dispensing data of antimycotics in the subpopulation of
participants who were dispensed | CS during the analysis period.
Therefore, an additional inclusion criterion was formulated:
participants needed to have at |east one medication dispensing
record of ICS (ie, ATC code RO3BA01, RO3BA02, RO3BA05,
or RO3BA0B) during the analysis period. If a participant was
dispensed antimycaotics (ie, ATC code JO2ACO1 [fluconazol€],
JO2ACO2 [itraconazole], AO7AA02 [nystatin], AQ7AAQ7
[amphotericin B], or AO7ACO01 [miconazol€]) during the
analysis period, the outcome was coded as 1 (“yes’); if not, the
outcome was coded as 0 (“no”). Next, the percentage of
participants with an antimycotic dispensing was calcul ated per
study condition and subsequently compared before and after
the implementation of SARA.

Statistical Analyses

The study population characteristics, per outcome measure,
were summarized by descriptive statistics: means and SDs for
continuous variables, and counts and percentages for
dichotomous and categorical variables. Potential differences
between SARA and control participants were analyzed using t
tests for normally distributed continuous variables and
chi-sguare tests for categorical variables.

Differencesin the outcome measures of exacerbation rates and
medication adherence were analyzed using independent t tests
to examine potential differences between the two study groups

https://www.jmir.org/2022/6/€32396

over time. More specifically, difference scores were cal culated
per patient by subtracting the outcome scores (ie, exacerbation
rates and PDC sores for the subpopulation of chronic users of
inhalation medication) of the year before implementation of
SARA and the scores in the year after. Additionally, for the
subpopulation of new users of inhalation medication, an
independent-samples t test was conducted to investigate
differences in medication adherence in the year after
implementation of SARA between SARA and control
participants. The potential effects of covariates (ie, age and
gender) were tested by means of analysis of covariance. The
results of these analyses were only presented in the case of
significant effects of covariates.

A mixed-effects logistic regression was conducted to analyze
the change over time between the two study groups regarding
the relative number of patients who were dispensed
antimycotics. In this analysis, an interaction term of time (ie,
before and after the index date) and the study condition (ie,
SARA vscontrol) wasincluded to analyze the change over time
across groups. The potentia effects of covariates (ie, age and
gender) were tested by adding those as interaction terms to the
model. The results of these analyses were only presented in the
case of significant effects of covariates.

All analyses were conducted in the total population consisting
of both patients with asthma and those with COPD. For
exploratory purposes, separate anayses for the subpopulations
of patients with asthmaand those with COPD were conducted.
For all the analyses, asignificancelevel of P<.05was used, and
a Cohen d was calculated to measure effect sizes. All analyses
were conducted in SPSS Statistics for Windows (version 25.0;
IBM Corp).
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Results differed per outcome measure, the demographic characteristics
are presented separately for each outcome measure (Table 1).
Study Population Overall, the mean age of the study population was 60.8 (SD

15.0) years, and almost two-thirds of the study population were
female. In al the different subpopulations, the mean age of
patients using SARA was significantly lower than that of
patientsin the control group. In genera, therewas asignificantly
larger proportion of men in the control group as compared to
the SARA group. Table S1 in Multimedia Appendix 2 shows
the characteristics of the study samples separately per disease
indication for asthmaand COPD.

Theflow of included patientsis presented in Figure 3. Thetotal
study population comprised of 9452 individuals with either
asthmaor COPD. Of those, 25.39% (n=2400) were enrolled in
SARA, 25.73% (n=2432) indicated that they were not interested
in using SARA, and 48.88% (n=4620) were not invited to
participate or indicated that they did not want to start using
SARA at that particular moment intime. Astheinclusion criteria

Figure 3. Flow of participants for the different outcome measures and corresponding analyses. SARA: Service Apothecary Respiratory Advice; in
Dutch, Service Apotheek Raad en Advies.

| Participants identified in medication dispensing data from January 2015 up to and including September 2020

Excluded (n=28,056)

- Invalid amount of dispenzing d=ata (ie, 1000 dizpensing dates an a
yearly basis) {n=1)

- Ineligible age: aged <18 years [n=1353)

- Invalid 2ge: aged »114 years (ie, oldest person in the Netherlands) {n=1)

- Missing data regarding SARA participation (n=47)

Uncertainty regarding index date (n=4027)

Ma asthma or COPD indication [n=14,532)

Mo records of medication dispensing before the start of the analysis
pericd and/or after the end of the analysis period (n=7983)

Study sample (n=0452)
- SARA condition (n=2400)
- Control condition {n=7052)

Excluded (n=2113)

Less than three dispenzing records of RO3 medication during the analysis period
- SARA condition (n=521)

- Control condition (n=1592}

Excluded (n=5006)

MNo medication dispensing records of inhaled corticosteroids
during the analysis period

- SARA condition [n=1253)

- Control condition (n=3753])

. ! :

Included in the analyses (n=9452) Included in the analyses (n=7339) Included in the analyses (n=2333)
- SARA condition [n=2400) - SARA condition (n=1873) - SARA condition [n=528)
- Contral condition (n=7052) o Mew users [n=354) - Control condition (n=1707}

o Chronic users (n=1525)
- Contral condition (n=54&0)

o Mew users (n=1084)

o Chronic users (r=4376)
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Table 1. Demographic characteristics of the study populations analyzed for the different outcome measures.
Outcome measure and characteristics SARA? participants Control participants Total population P value?
(n=2400) (n=7052) (N=9452)
Exacerbation rate
Gender, n (%)
Male 882 (36.75) 2851 (40.43) 3733 (39.49) .002
Female 1504 (62.67) 4173 (59.17) 5677 (60.06)
Unknown 14 (0.58) 28 (0.40) 42 (0.44)
Age (years), mean (SD) 57.7 (13.8) 61.9 (15.3) 60.8 (15.0) <.001
Medication adherence
Total group (SARA: n=1879; control: n=5460; total: n=7339)
Gender, n (%)
Male 693 (36.88) 2200 (40.29) 2893 (39.42) 01
Female 1175 (62.53) 3239 (59.32) 4414 (60.14)
Unknown 11 (0.58) 21(0.38) 32 (0.44)
Age (years), mean (SD) 60.9 (13.4) 65.1 (14.5) 64.0 (14.4) <.001
Subgroup: new users® (SARA: n=354; control: n=1084; total: n=1438)
Gender, n (%)
Male 128 (36.16) 420 (38.74) 548 (38.11) 38
Female 225 (63.56) 658 (60.70) 883 (61.40)
Unknown 1(0.28) 6 (0.55) 7 (0.49)
Age (years), mean (SD) 59.4 (14.2) 62.7 (16.5) 61.9 (16.0) .002
Subgroup: chronic users (SARA: n=1525; control: n=4376; total: n=590)
Gender, n (%)
Male 565 (37.05) 1780 (40.68) 2345 (39.74) .02
Female 950 (62.29) 