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Abstract
Our aim was to construct and test an intervention programme to eradicate cough and cold medicine (CCM) prescriptions for children
treated in a nationwide healthcare service company. The study was carried out in the largest private healthcare service com-
pany in Finland with a centralised electronic health record system allowing for real-time, doctor-specific practice monitoring.
The step-by-step intervention consisted of company-level dissemination of educational materials to doctors and families,
educational staff meetings, continuous monitoring of prescriptions, and targeted feedback. Outreach visits were held in non-
compliant units. Finally, those physicians who most often prescribed CCM were directly contacted. During the intervention
period (2017-2020), there were more than one million paediatric visits. Prescriptions of CCMs to children were completely
eradicated in 41% of units and the total number of CCM prescriptions decreased from 6738 to 744 (89%). During the fourth
intervention year, CCMs containing opioid derivatives were prescribed for only 0.2% of children aged <2 years. The decrease
in prescriptions was greatest in general practitioners (5.2 to 1.1%). In paediatricians, the prescription rates decreased from 1.5
to 0.2%. The annual costs of CCMs decreased from €183,996 to €18,899 (89.7%). For the intervention, the developers used
343 h and the attended doctors used 684 h of work time during the 4-year intervention. The costs used for developing, imple-
menting, reporting, evaluating, communicating, and data managing formed approximately 11% of total intervention costs.
Conclusion: The study showed that a nationwide systematic intervention to change cough medicine prescription practices
is feasible and requires only modest financial investments.

What is Known:

o Cough and cold medicines (CCM) are not effective or safe, especially for children aged 6 years.

o Although the use of CCMs has been declining, caregivers continue to administer CCMs to children, and some physicians still prescribe them
even for preschool children.

What is New:

o A nationwide systematic intervention can significantly and cost effectively change CCM prescription habits of paediatricians, general practi-
tioners, and other specialists.

e Electronic health records provide additional tools for operative guideline implementation and real-time quality monitoring, including recom-
mendations of useless or harmful treatments.
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Introduction

Cough belongs to the common symptoms for which medical
advice is sought both in primary care and in specialist prac-
tice. In children, cough is mostly related to acute respira-
tory infection [1], post-viral epithelial damage, or increased
cough receptor sensitivity [2], and serious diseases are very
rare. Irrespective of the underlying condition, cough and
cold medicines (CCM) as a choice of therapy for children are
highly discouraged by most doctors and researchers [3-8].
CCMs have not been proven to be safe or effective, espe-
cially for children aged < 6 years [9-12].

Although the use of CCMs has been declining [13], car-
egivers continue to administer CCMs to children, and some
physicians still prescribe them even for preschool children
[14]. Parental concerns about their children’s cough can
be overwhelming due to disturbed sleep or fear of severe
disease [15]. Caregiver education is the mainstay of man-
agement of cough, and recommendations by physicians no
doubt influence parental attitudes to CCMs [16].

Treatment guidelines decrease the gap between research
and practice and, thus, reduce inadequate treatments and inap-
propriate variability in practice [17]. Unfortunately, guidelines
are not applied in clinical practice for several reasons. These
include barriers related to physicians’ knowledge (e.g. lack of
awareness), barriers that affect physicians’ attitudes (e.g. lack
of agreement), and patient-related barriers [18]. Nevertheless,
evidence regarding the ways how to translate the identified
barriers into tailored interventions is scarce [19].

The Finnish Current Care Guidelines on lower respiratory
tract infections (LRTI) in children published in 2014 did
not recommend any use of CCMs [20]. However, the rate
of CCM prescription was unaffected by these guidelines. In
a recent Finnish study, cough suppressants were prescribed
to 8.5% of children before and to 9.7% after the publication
of the guidelines [21].

Our primary aim was to construct and test an intervention
tool to eradicate CCM prescriptions for children < 18 years
of age treated in a private healthcare service company with
approximately 300 clinics across Finland. We also evaluated
the costs for the company and savings for the customers
resulting from the intervention based on reinforcing guide-
lines. There are no previously published interventional stud-
ies focusing on CCM recommendations and prescriptions.
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Methods
Setting

This prospective intervention study took place in Terveystalo,
the largest private healthcare service company in Finland,
which offers primary and secondary healthcare services for
corporate and private customers as well as for the public sec-
tor. The nationwide network includes approximately 300 clin-
ics across the country and a total of 13,000 medical doctors
with over 50 specialties. Annually, Terveystalo serves more
than 1.2 million individual customers. All diagnoses and pre-
scriptions are recorded online into a centralised electronic
health record (EHR) system. See more detailed description
of the EHR and monitoring system in Appendix 1.

Subjects and collected data

EHR data were collected on all children < 18 years old
treated in any of the Terveystalo units between January
2014 and December 2020. Collected data included visit
location, visit date, age at the visit, diagnosis code, all
medications prescribed at the visit, the doctor’s identifi-
cation code, and the doctor’s specialty. Prescribed CCMs
were identified by the Anatomical Therapeutic Chemical
(ATC) classification system codes (Appendix 2). All the
above data were entered into the EHR as obligatory infor-
mation. Predefined stratified analyses were performed for
age groups by diagnostic classification of cough, upper res-
piratory tract infection (URTI), and LRTI (see diagnosis
codes in Appendix 3).

Intervention

First, the rate of CCM prescription was assessed in Decem-
ber 2016. During 2017, we regularly disseminated the
document of the National Finnish Current Care Guidelines
for lower respiratory infections in children [20], including
reminders about guidelines for physicians via e-mail and in
the company’s intranet. In January 2018, the rate of CCM
prescriptions was re-evaluated, and in February 2018, the
plans for the active intervention were completed (Appen-
dices 4 and 5).

The active intervention was carried out in three steps and
lasted from March 2018 to December 2020 (Appendix 5). In
the first step (March—December 2018), we organised educa-
tional meetings supplemented with general, company-level dis-
semination of practical written materials. The motivation, feed-
back, and education programmes were continued throughout
the entire intervention period. In the second step (March—June
2019), we performed outreach visits and organised focus meet-
ings in identified noncompliant units. The second step also
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included direct feedback and reminders to those physicians
who continued to prescribe CCMs for children. Finally, in the
third step (September 2019-December 2020), those 50 phy-
sicians who most actively prescribed CMMs were directly
contacted by personalised letters followed by phone calls if
needed. The principal goal of the intervention was to reduce
CCM prescriptions to zero. Supporting materials for the inter-
vention are described in Appendix 6.

Cost data

In Finland, the current prices of medicines are the same in
all pharmacies, and prices are determined by the reimburse-
ment of wholesale trade, taxes, and sales margins defined
beforehand. The evaluation of CCM costs was carried out
using the current prices in 2021 found from the Pharmaceu-
tical Information Centre, Finland. The price of each product
was then multiplied by the number of prescriptions in each
year, with the presumption that every prescribed CCM was
purchased. All costs, including prices of medicines and, e.g.
salaries, were expressed in euros (€) at the 2021 level. See
Appendix 7 for more detailed description of cost estimation.

Statistical analysis

All doctoral visits during the study period were included
in the analysis; therefore, power analyses or formal sample
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size calculations were not needed. The 95% confidence inter-
vals (95% CI) for proportions were calculated by the Wald
method (Stata 16.1, TX, USA). The software IBM SPSS
Statistics for Windows, version 26 (IBM Corp, NY, USA),
was used for the data analysis.

This was a quality assessment and development project.
All data was coded, and patients were not contacted. Accord-
ing to the Finnish law, approval from the ethics committee
was not required. The chief medical officer of Terveystalo
gave the permission for the study.

Results

Our data included all 1,629,187 paediatric visits that took
place in any of the units of Terveystalo from 1.1.2014 to
31.12.2020. The age was <2 years in 12.2%, 2-4.9 years
in 26.8%, 5-11.9 years in 31.1%, and 12-18 years in 29%
of children. Most visits were to GPs (31.9%); paediatri-
cians (PED 29.7%); or ear, nose, and throat specialists
(ENT 12.4%).

The proportion of children receiving CCM prescrip-
tions decreased significantly from 2016 to 2020 in all age
groups, and the change was more pronounced during the
active intervention in 2018-2020 (Fig. 1). The number of
visits for respiratory infections did not decrease substan-
tially between 2016 and 2019. However, there were sig-
nificantly less respiratory infection-related visits in 2020,
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Fig. 1 Proportion (%) of children receiving cough and cold medicine
prescriptions each year in four age groups. Error bars indicate 95%
confidence intervals (95% CI). Lines represent age groups. Bars rep-

resent numbers of visits due to respiratory infections. Total number of
visits during 2014-2020: n=1,629,187
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coinciding with the COVID-19 pandemic (Fig. 1). Before
the active intervention, children aged > 5 years were more
likely to receive CCM prescriptions compared to children
aged < 5 years. By the end of the study, this age differ-
ence became significantly narrower. The total number
of CCM prescriptions decreased from 6738 during 2016
to 744 during 2020 (89%), and the annual total costs of
CCMs decreased from €183,996 in 2014 to €18,899 in
2020 (89.7%) (Fig. 2). Before the intervention, there were
73 units where physicians prescribed CCMs for children,
compared to 43 units during the last year of the interven-
tion. This means that 41.1% of the units reached the tar-
geted zero prescription rate.

CCMs were more likely to be recommended by GPs
than by PEDs, ENTs, or other specialists (Fig. 3). The
most notable reduction in prescription activity was seen
among GPs (from 5.4% in 2016 to 1.1% in 2020).

CCMs were also prescribed at visits that were due to
causes other than cough, URTI, or LRTI, but the rate
of CCM prescriptions was much higher when primarily
related to visits for respiratory tract symptoms (Fig. 4).

The number of prescriptions declined for all CCM
groups, such as suppressant and expectorant combinations,
suppressants without combinations, and expectorants with-
out combinations (Figure S1). Among children <2 years
of age, the prescription rate of CCMs containing opioid
derivatives decreased from 1.1% in 2016 to 0.2% in 2020.

For the intervention, the developers used a total of
343 h of work time (including communicating and data
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management) during the 4-year intervention period, and the
attending doctors used 684 h, respectively (Table 1). The
intervention costs were €159,707 in total (Table 1), consist-
ing mainly of participating the professional meetings and
reading the material. The costs used for developing, imple-
menting, reporting, evaluating, communicating, and data
managing formed approximately 11% of total intervention
costs.

Discussion

The main result of the present study was that a system-
atic 4-year intervention consisting of general and targeted
releases of information and personalised feedback to doc-
tors had a major impact on lessening CCM prescriptions
for children in a large nationwide healthcare company with
an average of 260,000 annual paediatric visits. The goal
of the intervention was to completely eradicate the pre-
scriptions of cough and cold medicines to children, and
that goal was reached in 41% of the units. The goal was
nearly reached concerning children <2 years of age, since
doctors prescribed CCMs to only 0.2% of them in 2020, in
the fourth intervention year. In older children, the prescrip-
tion rate was 0.4-0.6%, which means an over 80% decrease
compared to 2014-2016 before the intervention. In paedia-
tricians, the CCM prescription rate decreased from 1.3%
in 2016 to 0.1% in 2020, and in GPs from 5.3 to 1.1%,
respectively.
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Fig.2 Number of cough and cold medicine prescriptions each year by age group (n=232,264). The solid black line represents the total annual

cost for all age groups in euros
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Fig. 3 Proportion (%) of children receiving cough and cold medicine
prescriptions by specialty each year. Error bars indicate 95% confi-
dence intervals (95% CI). PED, paediatrician; GP, general practi-

The goal of our intervention that CCMs should not
be prescribed for children comes from the national and
international guidelines [20]. The US Food and Drug
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Administration advised that children <2 years of age
should not at all use CCMs [5]. The American Academy
of Pediatrics (AAP) and Health Canada recommended
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Fig.4 Proportion (%) of children within each diagnosis group receiving cough and cold medicine prescriptions. URTI, upper respiratory tract
infection; LRTI, lower respiratory tract infection; None, no cough, URTI, or LRTI. Error bars indicate 95% confidence intervals (95% CI)
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Table 1 The costs of intervention were evaluated as work time multi-
plied by the mean salaries of intervention developers or missed mean
invoicing of participants during December 2016 and February 2021

Time (hours) Costs (€)

The intervention’s development, 307 15,884

implementation, reporting, and

evaluation*
The communication offices’ work 3 63
The data management 33 863
Participants’ 684 142,897
Total 1,027 159,707

“Developers’ work time was divided between the years 2016 and
2021

TEach participant used less than an hour of work time during inter-
vention; each one read material and emails, and some of them par-
ticipated in the meetings. Only a minority of them received personal
guidance via phone calls or emails. Fifteen participants, who were
chief physicians, used one more hour of work time compared to oth-
ers

that children < 6 years of age should not use CCMs [3, 6].
The worldwide Choosing Wisely initiative includes avoid-
ing of CCMs in treating children. In the Finnish Current
Care Guidelines, there is a Smart to Avoid section (Choos-
ing Wisely Finland) with similar recommendations. In the
USA, the medical industry has labelled CCMs only for chil-
dren >4 years [4]. There is no evidence that CCMs are effec-
tive at any age, but the safety worries concern especially
young children. In Finland, CCMs belong to the over-the-
counter drug category, which highlights public release of
information.

Among the most vulnerable, < 2-year-old children,
the number of opioid-derivative prescriptions was 487 in
2016. Although the prescriptions decreased significantly,
there were still 52 opioid-derivative prescriptions made for
them in 2020. This is against recommendations. In addi-
tion, doctors should actively inform parents and guardians
that CCMs are not useful and may be harmful especially
for young children.

A successful introduction of guidelines involves three
steps: development, dissemination, and implementa-
tion [22]. Evidence-based guidelines, which are usually
national like the Finnish Current Care Guidelines, should
be formatted to local guidelines in healthcare organisa-
tions, such as hospitals, healthcare centres, and clinics
of healthcare companies. The success of implementation
depends on the number and homogeneity of the doctors
in question. In Finland, an example of successful guide-
line implementation was the recommendation not to use
bronchodilators for infants with bronchiolitis [23]. Those
guidelines were targeted to a small number of paediatri-
cians who were responsible for bronchiolitis treatment in
hospitals. When the problem is common, such as cough,
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and concerns large and heterogeneous groups of doctors,
more powerful and versatile interventions like the present
are needed.

A recent study from Australia and New Zealand included
hospitals which treated more than 8000 infants with bron-
chiolitis during three seasons. Compliance with recommen-
dations was significantly higher (85.1%) in intervention
hospitals compared to 73% in control hospitals. The con-
clusion was that targeted interventions, including site-based
clinical leads, stakeholder meetings, train-the-trainer work-
shops, targeted educational delivery, other educational and
promotional materials, audits, and feedback systems, were
more effective than passive dissemination of evidence-based
guidelines in improving the treatment [24].

Likewise, in an outpatient study from the USA, per-
sonalised audits and feedback interventions were able to
steer antibiotic prescribing practices for 316 children with
community-acquired pneumonia, which is a rather common
but however limited problem [25]. The intervention group
had fewer (5.9%) non-guideline-concordant antibiotics pre-
scribed, compared to 21.4% in controls.

An inpatient study from the USA showed that a local-
level quality improvement initiative for decreasing the use
of codeine-based analgesics could be implemented success-
fully with low costs [26]. The campaign consisted primarily
of a widely distributed reference card in a 175-bed tertiary
care hospital. As a result, the resident physicians showed a
significant decrease from 13.5 to 5.4% in the rate of codeine
prescriptions [26]. A recent study from Finland, which is the
only paediatric outpatient study published thus far on the
impact of guidelines on the use of cough medicine, did not
show any benefits in 1661 children [21], when the guideline
release was the only intervention.

Only a few paediatric studies have compared both treat-
ment practices and the costs before and after guideline
implementation. In the USA, time series analysis includ-
ing 2929 infants with bronchiolitis treated in an emergency
department revealed a reduction of both unnecessary treat-
ments and mean costs per patient of $197 after guideline
implementation, which means 17% saving [27]. Another
retrospective cohort study from the USA including 267
children with bronchiolitis found that the highest adherence
to bronchiolitis clinical pathways was associated with the
lowest costs both in the emergency department (savings of
$84 per patient, 12%) and in the hospital (savings of $1296
per patient, 23%) [28].

This present study, however, estimated not only direct
cost savings for patients relating to reduced use of CCMs
but also the costs of the intervention for the company. The
total costs of the intervention (i.e. the investment done
by Terveystalo) were approximately €160,000. The saved
costs were higher (€346,946) when the years 20182020
were compared to the years 2014-2016. It is noteworthy that
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the investment was covered by the service provider, but the
families benefitted from the cost savings. Thus, our results
show that an intervention like this can be nationwide, suc-
cessful, and cost-effective at the general level of healthcare,
even in common diseases that are treated by a heterogeneous
group of physicians.

The main strengths of the present study are the 4-year
systematic intervention, a centralised collection of digi-
talised data on CCM prescriptions for 2 years before and
4 years during the intervention, and the great number (over
1.6 million) of paediatric visits, which included all eligible
cases and covered different areas of the country.

Our intervention was not randomised or controlled. Even
a cluster randomisation was not conceivable because sig-
nificant cluster contamination would have been inevitable.
Terveystalo has a centralised medical leadership, unified EHR
system, quality surveillance, and operational decision-making
processes. In addition, all company-related information and
instructions are rapidly distributed via a common intranet. We
evaluated CCM prescriptions to children, but the caregivers
may buy most CCMs without prescriptions. Therefore, the
goal of the study was not only to reduce prescriptions but also
to educate the parents not to give CCMs to their children.

The COVID-19 pandemic started at the end of 2019 and
was ongoing during the last year of our study. The common
experience has been that, because of social restrictions and
hygiene recommendations, the circulation of all respiratory
viruses was less during than before the pandemic [29], and this
has decreased doctoral visits and may have further reduced the
overall prescriptions of CCM. However, CCM prescriptions
showed significant reductions already before the pandemic.

Only limited data are available about prescription practices
in Finland, and therefore, it is not possible to compare prescrip-
tion habits and trends between different health service pro-
viders. CCM wholesale statistics are provided by the Finnish
Medicines Agency (Fimea) but only as combined data includ-
ing purchases for both adults and children, and purchases with
and without prescriptions. According to Fimea, the defined
daily doses per 1000 inhabitants and per day decreased by
34% from 2017 to 2020. During the same period, the CCM
prescription rate decreased by 89% in our study.

In conclusion, this study confirmed that a nationwide
systematic intervention to change cough and cold medicine
prescriptions is feasible and requires only modest finan-
cial investments. Electronic health records provide tools
for real-time quality monitoring and operative guideline
implementation.
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