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ABSTRACT 
Dutch specialist asthma nurses run extramural and transmural nurse clinics for children 
with asthma. Extramural clinics are run under the responsibility and in the premises of a 
home care organization. Transmural clinics are run in an outpatient clinic in close 
collaboration and joint responsibility between home care organizations and hospitals. 
Effects of and differences between these clinics were determined by using a quasi-
experimental design. Visiting a nurse clinic appears to result in a reduced information 
need and reduced use of health care services. Parents of asthmatic children visiting 
transmural nurse clinics appeared to have a lower information need than those attending 
extramural nurse clinics. 

INTRODUCTION 
In the Netherlands a growing number of nurses have a specific focus on care for asthmatic children 

(1,2). These nurses are often employed by home care organizations, and one of their tasks is to run 
nurse clinics for such children. In these clinics, specialist nurses provide illness-related information 
about topics such as inhaler techniques and asthma preventers and relievers. 

Dutch health care is traditionally a two-tiered system including both office-based primary care 
services, such as home care, and hospital-based specialty care services (3,4). In keeping with this 
health care system, nurse clinics in the Netherlands are employed in both home care and hospital. 
Extramural nurse clinics have a rather long tradition in Dutch health care and are run at the 
responsibility and in the premises of a home care organization. So-called transmural nurse clinics are 
more recent and have been implemented in Dutch hospital outpatient departments in the last 5 years. 
In 1996, 11 such clinics were established in the Netherlands (5). In transmural nurse clinics, care is 
provided on the basis of close collaboration and joint responsibility between home care organizations 
and hospitals (5). 

Implementing transmural nurse clinics depends to a large extent on the existing health care facilities 
for children with asthma. Regions in which extramural nurse clinics are operational will not establish 
transmural nurse clinics as well. However, in regions where there are no nurse clinics for asthmatic 
children, a transmural nurse clinic may be established because of the current interest in transmural care 
innovations in the Dutch health care system. 

Despite the organizational differences between extramural and transmural nurse clinics, the two 
kinds of clinics have comparable objectives. Extramural and transmural nurse clinics aim to provide 
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asthmatic children and their parents with information on, for instance, how to deal with asthma in 
daily life or how to use the medication. 

Nurse clinics for asthmatics have also been established in the United Kingdom and Ireland (6–12). 
These clinics are often implemented in general practice and are, like Dutch extramural and transmural 
nurse clinics, designed primarily to provide patients with information about how to deal with their 
asthma in daily life. 

Several studies generally record a positive impact when education is provided to asthmatics. For 
instance, Taggart et al. (13) using a quasi-experimental design, evaluated an inpatient hospital-based 
self-management education program comprising written and audiovisual materials and interpersonal 
communication with a nurse. This study showed that inpatient hospital-based education reduces 
asthmatic children’s use of health care services. A quasi-experimental evaluation study by Pérez et al. 
(14) showed that a self-management education program (with separate sessions for parents and 
asthmatic children) given by a (nurse) allergy specialist in the hospital resulted in significant positive 
effects on children’s and parents’ asthma knowledge. 

Whether the comparable objectives of Dutch transmural and extramural nurse clinics translate into 
comparable patients attending the clinics and comparable content in the nursing care provided remains 
unclear. Furthermore, it is doubtful whether the positive results of asthma education programs in 
general also apply to asthma nurse clinics. Nurse clinics run by specialist asthma nurses are regarded 
as providing more time and opportunity for patients to increase their knowledge of the disease (6,11). 
In addition, attending a nurse clinic is expected to reduce asthmatic children’s and their parents’ use of 
health care services. The number of contacts with general practitioners, for example, might be reduced 
following attendance at a nurse clinic. However, reliable insight into the content and effectiveness of 
asthma nurse clinics in terms of patients’ need for information and their use of health care services is 
lacking (6,10). Moreover, there is no evidence as to the preferred organizational structure for nurse 
clinics (6,15). 

Consequently, the aim of this study is to explore differences in children attending the clinics and 
differences in the content of care given by Dutch specialist nurses running transmural or extramural 
clinics. The effects of visiting such a clinic on (parents of) asthmatic children’s need for asthma-
related information and their use of health care services are also determined. Finally, this study 
explores differences in outcomes between Dutch extramural and transmural nurse clinics. The 
following research questions are addressed in this article: 

1. Do transmural and extramural nurse clinics differ with regard to the characteristics of the 
attending asthmatic children and their parents (e.g., age, gender, duration of complaints, severity 
of asthma, and level of education)? 

2. Do transmural and extramural nurse clinics differ with regard to the nursing care provided (e.g., 
referral to the clinic, number and duration of contacts, care demands and activities)? 

3. What is the effect of visiting a nurse clinic on (parents of) asthmatic children’s need for asthma-
related information and use of health care services, more specifically the number of contacts with 
other health care professionals and the number of admissions in hospitals and other institutions? 

4. Is there a difference in outcomes between transmural and extramural nurse clinics with regard to 
parents’ need for asthma-related information and asthmatic children’s use of health care 
services? 

METHODS 

Design and Measurement Points 
To answer the research questions, a pretest-posttest, nonrandomized control group design was used. 

Two groups of parents1 participated in the study. The first group comprised parents who attended a 
transmural nurse clinic; the other group comprised parents who attended an extramural nurse clinic. 
Both groups were approached for three telephone interviews within 6 months. The first telephone 
interview with parents was conducted 1–4 days before parent and child were to attend a nurse clinic 
(T0). The second interview took place 6 weeks after their first appointment at the nurse clinic (T1), 

                                                      
1The term “parent” will be used henceforth to indicate both asthmatic children and their parents. 
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and the third interview was conducted 6 months after their first appointment at the nurse clinic (T2). 
The duration of the telephone interviews ranged from about 15 to 30 minutes. 

Locations and Sample 
The study was conducted at six locations in the Netherlands. At four of the locations a home care 

organization and a hospital collaborated closely and had joint responsibility for a transmural nurse 
clinic. All four transmural nurse clinics were held at a hospital outpatient department by specialist 
asthma nurses who were employed by a home care organization. At two of the locations (each with 
three sublocations), six extramural nurse clinics for asthmatic children were held by specialist asthma 
nurses who were also employed by a home care organization. The home care organization bore the 
sole responsibility for the extramural clinics. 

The following inclusion criteria were used in this study: 
1. The child has a diagnosis of chronic nonspecific lung diseases (e.g., asthma or chronic 

obstructive pulmonary disease.) 
2. The child is under 14 years of age. 
3. Parents and child have had no previous contact with a specialist asthma nurse. 
4. At least one parent is able to speak Dutch. 
5. There is telephone access. 
Permission for patient recruitment was obtained from ethics committees and the professionals 

involved. Parents who met the inclusion criteria were invited to participate in the study by the 
secretariat of the particular clinic at the time they made an appointment at the clinic. In addition to this 
direct request, the parents were given an information letter in which goals and procedures of the study 
were explained. Those who chose to participate gave their written consent and were approached for a 
telephone interview. 

Between April 1996 and February 1998 a total of 237 respondents were included in the study; 152 
attended a transmural nurse clinic, and 85 attended an extramural nurse clinic. Thirteen of the 152 
parents attending a transmural nurse clinic and 22 of the 85 parents attending an extramural nurse 
clinic dropped out of the study. The reasons for dropping out were that they did not want to or could 
not be interviewed by telephone for posttest measurement (n = 18), it appeared that the parents had not 
attended the clinic during the study (n = 14), and illness or other family circumstances (n = 3). 
Consequently, information is available about 139 parents (91% response) and 63 parents (74% 
response) who attended a transmural or extramural nurse clinic, respectively. 

Variables and Instruments 
During the first measurement (T0), the following background characteristics of parents and their 

asthmatic children were gathered: age and gender, duration of the child’s asthma-related complaints, 
and gender and educational level of the parent (see Table 1). 

[ TABLE 1 ] 
 
During the research period of 6 months, specialist asthma nurses running either a transmural or an 

extramural nurse clinic filled in a registration form for each child. The specialist nurse registered 
information on the content of the nursing care provided, namely, the referral to the nurse clinic, the 
number and duration of contacts with the child and parent, care demands made on the nurse, and the 
nursing care carried out (see Table 2). The severity of the child’s asthma was registered by the nurse 
during the first contact with the child. Following Van Es (16), four categories based on the degree of 
exacerbation and the prescribed amount and type of medication were used: mild (stable with less than 
six levels of exacerbation annually), moderate (stable with ≤400 μg inhaled corticosteroids per day), 
severe (>400 μg inhaled corticosteroids per day), and severity unknown by the nurse (see Table 2). 

[ TABLE 2 ] 
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To gain insight into parents’ need for asthma-related information, at all measurements, parents were 
asked about the topics for which they required asthma-related information. The response categories 
used in this question are displayed in Table 3. 

[ TABLE 3 ] 
 
To determine asthmatic children’s use of health care facilities, parents were asked at T0 and T2 to 

rate their child’s number of asthma-related contacts with health care professionals (general 
practitioner, physiotherapist, or pediatrician) during the last six months (see Table 4). Parents were 
also asked to give the number of times their child had been admitted to hospital or other health care 
institutions during the last 6 months. Reason for not asking this question at T1 was that changes in 
patients’ use of health care facilities could not be expected in the 6-week period between T0 and T1. 

[ TABLE 4 ] 
 

Analyses 
Differences between the two groups in patient characteristics (Table 1) and the content of the care 

provided (Table 2) were determined by using student’s t-test for continuous data, the chi-squared test 
for nominal data, and the Mann-Whitney test for ordinal data. 

To determine differences between measurements and research groups in information needs and use 
of health care facilities, multiple linear regression analyses and Analysis of covariance multivariable 
(MANCOVAs) for repeated measures were used for continuous data. Since multiple linear regression 
analyses and MANCOVAs showed comparable results, only the output of linear regression analysis 
will be reported in this article. Dichotomous data were analyzed by using multiple logistic regression 
analyses. In all analyses, differences between the two groups and measurements were tested after 
controlling for children’s and parents’ background characteristics as displayed in Table 1 and 
interaction terms between measurements and conditions. 

RESULTS 

Patient Characteristics 
Table 1 shows that the two groups were comparable in most patient characteristics. The children had 

a mean age of 5 years, 60% were male, and the mean duration of the disease was 3 years in both 
groups. Most of the parents had primary or secondary education; 95% were female. A significant 
difference in the severity of children’s asthma was found between the two groups. Children attending 
an extramural nurse clinic appeared to have less severe asthma than children attending a transmural 
nurse clinic. Furthermore, it appeared that nurses running an extramural nurse clinic more frequently 
did not know the severity of the child’s asthma (Table 1). 

Nursing Contacts 
The person who referred children to the specialized nurse was significantly different for the two 

groups. Most of the parents attending a transmural nurse clinic were referred by a pediatrician, while 
parents attending an extramural nurse clinic were either referred by their pediatrician or a general 
practitioner or had contacted the nurse on their own initiative (Table 2). 

As regards the mean number of contacts between parents and specialist nurses, no significant 
difference was found. Parents in both groups contacted the specialist nurse more than twice on average 
(Table 2). However, the duration of these contacts appeared to be significantly longer in the 
extramural situation. Parents attending a transmural nurse clinic visited the specialist nurse for 40 
minutes on average, while for parents attending an extramural nurse clinic, this duration was more 
than 50 minutes on average. 

Both similarities and differences between the two groups were found with regard to the care demands 
made upon the specialist nurses. In both groups, parents made more than one care request relating to 
their living environment, for example, “Do we have adequate curtains or bedcovers in my child’s 
bedroom?” However, it appeared that parents attending a transmural nurse clinic made significantly 
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more frequent care demands relating to the use of medication, dealing with asthma in daily life (for 
instance, during holidays or at school), and smoking (Table 2). 

With respect to the care activities of the specialist nurses, it was found that nurses running transmural 
nurse clinics more often provided psychosocial support to parents and their children compared to those 
running extramural nurse clinics. 

Need for Asthma-Related Information 
Table 3 shows that 62% of the total number of parents participating indicated at T0, that they needed 

some kind of additional information about asthma. This percentage decreased during the research 
period to 23% at T1 and decreased further to 10% at T2. Topics about which parents needed more 
information included, for example, how to request practical aids or adaptations, asthma itself, or how 
to handle their child’s asthma in daily life. The mean number of asthma-related topics mentioned by 
the total group of parents at T0 was 1.3; this mean number declined at T1 and T2 to 0.3 and 0.2, 
respectively. 

Logistic regression analysis showed that the differences in time with respect to parents’ need for 
information about requesting practical aids or adaptations, asthma in general, asthma in daily life, and 
the use of medication were significant (Table 3). Logistic regression analysis also indicated a 
significant difference between parents in the two conditions with respect to their need for information 
about requesting practical aids or adaptations in the living environment and information about asthma 
in general. Parents who attended a transmural nurse clinic reported significantly fewer needs 
concerning this kind of information. 

Furthermore, regression analyses showed that the total number of topics about which parents needed 
information was significantly lower for parents in the transmural group (Table 5). 

[ TABLE 5 ] 
 

Use of Health Care Services 
Table 4 displays childrens’ average number of contacts with professionals (exclusively the specialist 

asthma nurse) and their average number of hospital admissions for the research conditions separately 
and for the total group. It appeared that children attending either a transmural or an extramural nurse 
clinic contacted health care professionals at T2 less frequently compared to T0. Linear regression 
analyses indicated that the total number of contacts with health care professionals and, more 
specifically, general practitioners significantly decreased in the total group of children. Furthermore, it 
appeared that this drop of the number of contacts with health care professionals did not significantly 
differ between the transmural and extramural condition (Table 5). 

With regard to the average number of hospital admissions, it appeared that children in this study were 
seldom admitted to a hospital during the research period (Table 4). Significant differences in this 
respect were not found, either among the measurements or among research conditions. 

CONCLUSIONS AND DISCUSSION 
In the Netherlands, two kinds of nurse clinics for children with asthma have been established. The 

first kind are so-called extramural nurse clinics, which are run under the responsibility and in the 
premises of a home care organization. The second kind, so-called transmural nurse clinics, have only 
recently been established in the Netherlands. These transmural nurse clinics are provided on the basis 
of close collaboration and joint responsibility between home care organizations and hospitals. This 
article gives insight into whether the patients attending these two kinds of clinics and the content of 
the nursing care provided in these clinics are comparable. Furthermore, we determine whether 
attending Dutch nurse clinics results in changes in parents of asthmatic children’s need for asthma-
related information and asthmatic children’s use of health care services. Finally, insight is given into 
whether the organizational difference between transmural and extramural nurse clinics leads to 
different outcomes. 

In this study, almost no differences were found between children with asthma and their parents 
attending transmural or extramural nurse clinics. However, it appeared that in extramural nurse clinics, 
children had less severe asthma and that the severity of the children’s asthma was often not known by 
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the nurses running the clinics. In line with these results, it was found that the content of the care 
provided in transmural and extramural nurse clinics appeared to differ depending on the person 
referring to the clinic (pediatrician in transmural clinic vs. general practitioner, pediatrician, or own 
initiative). Also with respect to the duration of the nursing contacts (significantly longer in extramural 
clinics), parents’ care demands (in transmural nurse clinics more frequent demands concerning the use 
of medication, dealing with asthma, and smoking), and nurses’ care activities (in transmural nurse 
clinics nurses more often provided psychosocial support), differences were found. 

Especially the fact that in extramural nurse clinics, parents contact the specialist nurse at their own 
initiative seems to be related to the unknown (by the nurse) severity of the child’s asthma. These two 
results, combined with the fact that the groups of asthmatic children in regions in which extramural 
and transmural nurse clinics are operational are comparable, point in the direction that structural 
referrals of children with asthma to an extramural nurse clinic could be improved in the future. 

In line with our expectation, this study indicated that after attending a nurse clinic, parents had 
significantly decreased needs for asthma-related information. Furthermore, it appeared that this 
decline in parents’ needs for asthma-related information was greater in transmural than in extramural 
nurse clinics. 

In other research too, in which information was provided to children with asthma or their parents, 
positive effects on information requirement were found. For instance, Mesters (17) evaluated a 
multidisciplinary education protocol for primary care professionals (general practitioners, community 
nurses, asthma nurses, and doctors in child health centers). This experimental study concluded that 
when the protocol was used, parents’ knowledge about asthma improved significantly. Research in 
hospital settings also indicated positive effects of asthma-related information given by specialist 
nurses. Donaghy (12) compared a group of asthmatics who received only instruction from a doctor 
with a comparable group who received an additional individual education program conducted by an 
asthma nurse specialist. The latter study demonstrated that additional asthma education provided by a 
nurse specialist improves patients’ understanding of asthma. When interpreting these results of others, 
it should be kept in mind that in the current study, parents’ needs for information were measured, 
while in other research, parents’ knowledge about or understanding of asthma was determined. 

The expectation that attending a nurse clinic would lead to a decrease in asthmatic children’s use of 
health care services is also confirmed in this study. However, with respect to the organizational 
differences between transmural and extramural nurse clinics, no differences were found with regard to 
the decline in the number of hospital admissions and number of contacts with health care 
professionals. Colland’s study (18) also concluded that asthmatic children who followed a behavioral 
self-management program (consisting of 10 weekly 1-hour education sessions with a group of six to 
eight children) had a lower health care consumption. Other research also indicated that the 
implementation of an education program for asthmatic patients, which are mainly informative, resulted 
in a decline in the use of health care services (13,17,19–22). Consequently, on the basis of the current 
underlying study and other research, it can be concluded that education programs for asthmatics in 
general and nurse clinics for asthmatic children in particular result in a decline in asthmatic patients’ 
use of health care services. The organizational context in which the education is provided does not 
seem to influence this use. 

These results bring us to the question of why transmural nurse clinics for children with asthma have 
recently been implemented in Dutch health care. Reasons given by policymakers are often formulated 
in terms such as improvement of quality and continuity of care and efficiency (reduction of health care 
costs). In this study, health care costs were not measured. However, our results on patients’ use of 
health care services do not point in the direction of lower cost for the care provided in transmural 
nurse clinics compared with the care provided in traditional extramural nurse clinics. With respect to 
the quality and continuity of care, it should be noted that from another part of this study, it was 
concluded that there were no significant differences between the two kinds of nurse clinics in parents’ 
positive perceptions about the quality and continuity of the care provided (23). It seems, therefore, that 
the characteristics of health care regions are the decisive factors for implementing or continuing 
transmural or extramural nurse clinics. 
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LIMITATIONS OF THE STUDY 
It should be remembered that the comparison of the outcomes in this study was based on the data of a 

limited number of transmural and extramural nurse clinics. However, in 1996, only 11 transmural 
nurse clinics for children with asthma, with comparable content, were established in the Netherlands 
(4). Consequently, the results for transmural nurse clinics probably apply to all Dutch transmural nurse 
clinics. The precise number of extramural nurse clinics established in the Netherlands is unclear. 
However, it is assumed that this number is low, and it can therefore be stated that the results of the six 
extramural nurse clinics in this study also apply to other extramural nurse clinics for children with 
asthma in the Netherlands. 

In this study, data about parents and children with asthma who cannot attend a nurse clinic but 
receive regular care only were not available. However, such information can give insight into 
additional positive effects of visiting a nurse clinic. Accordingly, it is recommended a control group 
receiving only regular care be included in future research. 

Furthermore, as a result of including all children with asthma instead of making a distinction in the 
severity of their asthma, the data obtained in this study could not be used for analyzing differences 
between children who suffered severe, moderate, or mild asthma. It is assumed that the severity of the 
illness influences patients’ demands. Consequently, future research in which the effects of visiting 
nurse clinics on specific groups of children with asthma can be tested is recommended. 
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