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Abstract

Introduction 

The adherence to paediatric asthma guidelines by physicians is suboptimal and methods for im-

provement have to be developed. We studied the effect of a minimal intervention strategy with the 

involvement of pharmacists.

Methods

A group of pharmacists was encouraged to discuss essential elements of asthma care with the 

general practitioners they normally worked with. The adherence to guideline items was evaluated by 

studying prescriptions for children with asthma. We compared the treatments of children who were 

registered at pharmacies who participated in the study (intervention group) with a control group of 

children, registered at other, non-participating pharmacies (reference group).

Results

The number of children who had no short acting betamimetics was significantly lower in the 

intervention group compared with the reference group (12.1 vs. 15.4%); fewer children had no ICS 

although on long acting betamimetics (2.7 vs. 8.6%). The number of children who had more than one 

type of inhaler was equal in both groups (5.1%), but this was significantly lower than in our earlier 

study of 2002 (7.4%).

Conclusions

We conclude that the assistance of pharmacists in adherence to paediatric asthma guidelines is bene-

ficial. Pharmacists should be involved actively in the care of children with asthma. 
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Introduction

In recent years guidelines for the treatment of paediatric asthma have been developed.1,2,3 These 

guidelines have been constructed on the basis of available evidence and offer the physician an 

important tool to deliver optimal care. The success of guidelines depends on their implementation in 

daily practice. Recently, we studied the adherence to the Dutch paediatric guidelines.4 Overall, 60% 

of the children were treated according to the elements of the guidelines that were studied, but some 

important principles in asthma treatment were not followed. It appeared that 15.5% of the children 

had not been prescribed a short acting beta agonist. Nine percent of the children who had been 

prescribed long acting beta-agonists (laba) had no inhaled corticosteroids (ICS), although it has been 

demonstrated that lung function declines after a year of laba without ICS.5 Furthermore, 7.4% of the 

children had more than one type of inhaler device. The use of more than one inhaler device can lead 

to more mistakes in correct usage of the inhalers and therefore could ameliorate the efficacy of the 

medication.6 We speculated that a minimal intervention strategy with the help of pharmacists could 

improve the adherence to paediatric asthma guidelines. 

Therefore we developed a program in which pharmacists were active participants in the application 

of principles of treatment of paediatric asthma. In this article we report the results of this program.

Materials and methods

For this study we used data from the InterActionDataBase (IADB.nl), a database comprising prescrip-

tions of about 500,000 individuals of whom 120,000 are in the age group of 0- 19 years. A total of 

53 pharmacies supply dispensing data since 1996.4 We invited pharmacists connected to the IADB.

nl to participate in this study on a voluntary base. The minimal intervention was aimed at improving 

adherence to guidelines. 

During a 3 hours session we explained the aim of the study and discussed the most recent Dutch 

guidelines on paediatric asthma. We aimed at three key items: every child with asthma medication 

should have short acting betamimetics, long acting betamimetics should be prescribed only in com-

bination with ICS, and children should have only one type of inhaler device. Then we discussed their 

possibilities of organising a meeting on the subject with the general practitioners with whom the 

pharmacists cooperated most. In the Netherlands such meetings are widespread and a well acknow-

ledged method for improving prescribing habits. The pharmacists were encouraged to invite one of 

us (TdV) to participate in these meetings. Six and 12 months after these meetings the pharmacists 

were invited again to evaluate and discuss the meetings they had with the general practitioners. 



��

Data acquisition

For this study, all children aged 0 – 14 years on December 31st, 2006 were identified and selected 

from the database. For every child included in the study a medication history from July 1st, 2006 to 

June 30th, 2007 was constructed. We included only children of whom we knew for sure that complete 

medication information was available during the study period. When a child had been prescribed any 

anti-asthma medication in this year, the complete history of these medications for the two years prior 

to the first prescription date in this year was retrieved. This was done because all inhaled medication 

expires 2 years after dispensation. In children younger than the age of 2 years, the medication pres-

cribed since birth was retrieved. For the evaluation of the number of inhalers prescribed we excluded 

children with a dry powder inhalator (DPI) who also had metered dose inhaler (pMDI) with a spacer 

device for inhalation of a reliever, such as salbutamol, because some children prefer the use of this 

during attacks. 

For the study of inhalation devices, children between the age of 6 and 8 years were excluded because 

in this age group children often change from pMDI with spacer to a DPI.

Intervention and reference groups

The children who registered with a participating pharmacy (n = 9) were grouped as the interven-

tion group, children who registered with a non-participating pharmacy (excluding neighbourhood 

pharmacies and drop-outs) (n = 36) served as the reference group. We compared the outcome of the 

results of our earlier study with those of the reference group. 

Statistical analysis was performed using Chi-square tests, a p < 0.05 was considered statistically signi-

ficant and the tests were performed two-sided.

Results

Twelve pharmacists attended the first meeting, 3 dropped out so 9 pharmacies participated in the 

complete study. All meetings of pharmacists and general practitioners were held in 2006. There were 

no differences between the children of the intervention and reference groups for gender or age distri-

bution (data not shown).

Table 1 depicts the results of the intervention by showing the number of children who were not 

treated according to the current guidelines for that specific item. The numbers of children who had 

a reliever and who used a ICS-LABA combination therapy was significantly lower in the intervention 

group (2.7% vs. 8.6% in the reference group). There was no difference between the groups for the 
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number of types of inhaler devices; in both groups this number was significantly lower than in 2002 

(table 2). The number of children with inhaled medication was equal (99.3%) in both groups (table 1), 

but more than in 2002 (98.4%) (table 2). The number of young children with a DPI was significantly 

lower in the intervention group, but the group of children with a pMDI was significantly higher.

Table 1. Comparison between the intervention and control groups. The numbers of children failing to adhere to the 

guidelines are given as part of the total number of children for whom the guideline was applicable as well as the per-

centages. The items discussed at the meetings with pharmacists are marked with an asterisk (*).

   reference  intervention 

   Failure/total (%) Failure/total (%)  p-value

Having no short acting   534/3527 (15.4) 176/1447 (12.1)  < 0.01

Betamimetics*

No ICS whilst on long  41/477 (8.6)  6/219 (2.7)    0.03

acting betamimetics*

More types of inhaler*  119/2311 (5.1) 43/849 (5.1)   1.0

Not having inhaled 

medication   24/3527 (0.7) 10/1447 (0.7)  1.0

DPI whilst < 6 yrs  51/2105 (2.4) 10/875 (1.1)   0.08

pMDI whilst > 8 yrs  554/1558 (35.6) 273/635 (43.0)  <0.001

ICS = inhaled corticosteroid; DPI = dry powder inhaler; pMDI = pressurised metered dose inhaler.

Table 2. Comparison between the adherence to guidelines for 6 items between 2002 and the reference group in 2007. 

The numbers of children failing to adhere to the guidelines are given as part of the total number of children for whom 

the guideline was applicable as well as the percentages. The items discussed at the meetings with pharmacists are 

marked with an asterisk (*).

Year   2002   2007, reference group   

   Failure/total (%)  Failure/total (%)  p-value 

Item 

Having no short acting   559/3612 (15.5)  534/3527 (15.4)  0.72

betamimetics*

No ICS whilst on long  35/396 (8.8)   41/477 (8.6)   0.31 

acting betamimetics*

More types of inhaler*  239/3217 (7.4)  119/2311 (5.1)  <0.01

Not having inhaled 

medication   58/3612 (1.6)  24/3527 (0.7)  < 0.01

DPI whilst < 6 yrs  53/1993 (2.7)  51/2105 (2.4)  0.69

pMDI whilst > 8 yrs  543/1525 (35.6)  554/1558 (35.6)  1.0

ICS = inhaled corticosteroid; DPI = dry powder inhaler; pMDI = pressurised metered dose inhaler.
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Discussion

In this study about the effect of pharmacists’ involvement in improving adherence to paediatric 

asthma guidelines we found a statistically significant and clinically relevant effect in the first year on 

the availability of a short acting betamimetic and the use of ICS whilst on long acting betamimetics. 

The use of only one type of inhaler improved in both the intervention and reference groups. 

For children with asthma, shortness of breath and wheezing are key symptoms, which can be relieved 

by the use of short acting betamimetics. Receiving these medications is therefore essential for child-

ren with asthma. Because in the earlier study the number of children with short acting betamimetics 

was low (84.5%), we targeted at this item and found a significant improvement in the intervention 

group to 87.9% which was not reached in the reference group. 

It has been shown that the combination of ICS with a long acting betamimetic is superior as compa-

red to the use of only a long acting betamimetic.5 In the intervention group the number of children 

who were treated with the combination reached almost hundred percent. 

The use of one inhaler is advocated widely, and in both the intervention and reference groups the 

use of more then one inhaler diminished significantly. Our effort in the intervention group did not 

result in a lower number of correctly treated children. The number of young children with a DPI was 

reduced in the intervention group and not in the reference group. To our surprise the number of 

children with a pMDI was increased in the intervention group. We do not have an explanation for this, 

although in the meetings with the pharmacists it was supposed that the combination of pMDI and a 

valved holding chamber is for many children easier than a DPI. 

In recent years, several methods of improving adherence to paediatric asthma guidelines were evalu-

ated. These include the use of handheld computers, computer-assisted flow sheets, and peer group 

training. Most of these were aimed at prescribing paediatricians. 7,8,9,10,11 None of these interventions 

appeared exclusively effective. All of these interventions needed a rather large input of time, money, 

and effort by the participants. In our study the burden for the pharmacists and general practitioners 

was relatively small, as for the meetings they had were part of their ongoing schemes. 

Stergachis reported on an intensive training of pharmacists in Washington in the care of childhood 

asthma. They gave a structured training to enable pharmacists to deliver individualised asthma care. 

After one year there were no differences between intervention and control groups for lung function 

or functional status.12

There have been several studies to evaluate the efforts of pharmacists in the care of adults with 

asthma.13,14 These have been proven of benefit with regard to improvement of peak flow, lessening 
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asthma severity, symptom scores, but all required more or less intensive individualised care of phar-

macists. Compared with these studies, our intervention could be considered minimal. 

Pharmacist care for patients with chronic conditions, such as diabetes, heart failure, hypertension and 

osteoporosis, has been proven of benefit.15,16,17

We demonstrated that our intervention was beneficial, but by no way pretend that our method is the 

best to the exclusion of all others. The most likely effective intervention is probably a combination of 

group-aimed and individualised care. Certainly active involvement of pharmacists in asthma care is 

helpful. 

The limitations of this study are that we did not look at individual success of the intervention. Howe-

ver, we are convinced that the interventions are important for children with asthma because more 

children in the intervention group were treated according to evidence based guidelines. We recogni-

se that we only aimed at a few elements of asthma care and the treatment of asthma is much broader. 

We choose to do so in the setting of this study. Finally, we evaluated the effect in the first year after 

intervention and do not know how the effect is after a longer period. Therefore we plan to study this 

in the near future to evaluate whether this effect is sustained.

Strong points of this study are that we show that with only a limited input of time and effort a sta-

tistically significant and clinically relevant improvement in paediatric asthma care can be reached. 

Relatively large groups of children could benefit from this input. 

We conclude that the assistance of pharmacists in adherence to paediatric asthma guidelines is bene-

ficial and pharmacists should be involved actively in the care of children with asthma. 

We thank the participating pharmacists for their enthusiasm and efforts. The Scientific Committee of the 

Staff of the Medical Centre Leeuwarden supported this work financially. Dr. J. Collins reviewed the English.
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