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1. General introduction



Introduction

Children consult their general practitioner frequently and general practitioners deal with
childhood morbidity in their surgery daily.' > However, with the ageing of the population,
children’s health tends to become a neglected area in health research and health care research,
which is unjustified considering that the children of today are tomorrow’s adults and that

many research questions in this field are still unanswered.>

Measuring and monitoring children’s health is important for several reasons.*>

Firstly, by measuring child’s health over time, trends in childhood morbidity can be identified
such as the emergence of new health problems or changing morbidity patterns.”
Consequently, this may necessitate a shift of priorities in order to optimise the current child
health care. Moreover, knowledge about such trends is important because they prelude on
possible trends in adolescence and adulthood.

Secondly, health and disease of the future population originates in childhood. For example, an
increase of obesity of children has been reported throughout the developed world. If
childhood obesity persists into adulthood,’ this will directly lead to an increase of obesity
related diseases in the population during the next decade.

Thirdly, the recognition of trends in childhood morbidity also offers opportunities for early
preventive measures and early interventions. In the example of childhood obesity, one could
think of a more active attitude of governments or primary health care workers in preventing

the persistence of childhood obesity into adulthood.®

General practitioners in the Netherlands are gatekeepers for secondary medical care and all
health problems in the population, for which professional help is sought, are presented
primarily in general practice. Therefore, measurement of morbidity in Dutch general practice
provides an overview of the health of the population and also provides insight in health care
use. As Dutch general practitioners control specialty referrals, insight is also gained in the
demand for secondary (outpatient) care.

The past decades are characterised by changes in children’s socio-demographics and health
care changes in the Netherlands,''and childhood morbidity presented in general practice and

general practitioners’ management may have changed accordingly.
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The aim of this thesis is to present an overview of childhood morbidity in Dutch general
practice (part I) and of general practitioners’ management of diseases in childhood (part II),
and also to evaluate changes in morbidity and management during the past decades.
Moreover, the aim is to identify determinants of morbidity and changes in management in

order to provide tools for improvement of clinical care and prevention of diseases.

To achieve these aims, data of two successive Dutch nation-wide surveys in general practice
are studied (1987 and 2001).° 1 More detailed information of these surveys is presented in

chapter 2.

Part1

In chapter 3 of this thesis, current childhood morbidity is measured and changes in morbidity
are examined. Children’s socio-demographics changed during the past decades and as
previous survey studies have shown that childhood morbidity varies between rural and urban
areas,”> ? ethnic background,l"'18 and socio-economic status,'® *° childhood morbidity
presented in general practice will probably have changed.” Comparisons are made at a general
level, but also at a disease-specific level. In chapter 4, acute tonsillitis, a frequently
encountered disease in general practice, is examined in more detail ! Furthermore, in
chapter 5, the health burden of injuries in children is measured. Children are injured
accidentally often, but detailed information of the burden in children is lacking.*** In part,
this may be explained by the heterogeneity of injuries and methodological difficulties of
injury research. Although research performed in secondary care settings provide some insight
in determinants of childhood injuries,”* additional and valuable information can be gained
when data are collected in a primary care setting. Moreover, identifying child or family
characteristics associated with unintentional injuries in primary care could provide healthcare
workers with tools for prevention.” *° The concept of injury-proneness is studied in chapter
6. Although debated in the international literature,?’ >’ there seems to be a certain group of
children that experience repeated injuries. These children are studied in this chapter in an

attempt to characterise these children that are at high risk for experiencing injuries.
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Chapter 7 studies the daily health consequences of a ‘modern disease’, childhood obesity,
because there is evidence that childhood obesity is increasing in the Netherlands.*® The
general perception is that obesity in children is a threat for future health but yields no
immediate health consequences. Moreover, little is known about self perceived health or daily

health problems in overweight or obese children.

Part Il

This thesis also examines general practitioners’ management and possible variations therein.
In chapter 8, specialty referrals for all conditions and changes during the past decades are
examined. Although a considerable proportion of all children in the general population are
referred to a specialist each year,'" *! detailed information on general practitioner referral
patterns of children, which provides general practitioners and specialists a framework of their
own practice, is scarce.’’> Moreover, even less information is available on how referral
patterns evolve in time, which is a useful reference for the demand of secondary outpatient
care, now and in the near future.

General practitioners’ prescribing patterns are examined in chapter 9. Prescription of
antibiotics is focussed on because these are prescribed often for children. 3433 Although Dutch

637

general practitioners are low antibiotic prescribers,® 7 several nation-wide studies have

reported an inappropriately high use of antibiotics.’® As a considerable variation between
39 40

general practitioners in antibiotic drug prescribing has been reported previously,” ™ this is

examined in detail as well.
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Research aims

The research aims of this thesis are:
1. To describe morbidity patterns in children in Dutch general practice

a) to identify changes between 1987 and 2001 and to assess whether changes are
explained by socio-demographic changes in the childhood population

b) to assess the burden of unintentional injuries in children and to identify
children at risk for experiencing unintentional injuries

¢) to assess the health of overweight and obese children, compared with children
without overweight and to assess which children are at risk for overweight or

obesity

2. To describe general practitioners’ management
a) to examine referrals to specialists and changes with 1987
b) to compare current antibiotic prescribing patterns with 1987, and to assess
whether certain practice characteristics are associated with inappropriate

antibiotic prescribing

These aims were achieved by studying data of the first and second national survey of Dutch
general practice. The following chapter (2) describes the study design of both national

surveys.
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2. Study Design



Study designs of the first and second Dutch national survey of

general practice

The second Dutch national survey of general practice was conducted in 2001, in succession of

the first national survey which was performed in 1987. This thesis is based on data of the
second survey. Moreover, in several chapters data of both national surveys are compared.
Both surveys were designed and performed by the Netherlands Institute for Health Services
Research (NIVEL). The designs of the surveys are roughly comparable (scheme):

Participating practices, general practitioners and practice populations

Second national survey First national survey

12 months survey in 2001 3 months survey in 1987

- Participating g ;, .
195 géneral pfécﬁtidhefé in 104 pract1ces :; 161 geﬁéré‘tlﬁp‘fé’cntldﬁefsﬂin 103 pract1ces o
participated. participated, a non-proportional stratified
Of these, 61 practices were already existing random sample of Dutch general

‘LINH’ practices, and therefore familiar practitioners.

with continuous registration. The other 43

practices were recruited on the basis of

several characteristics to ensure national

representativity.

k Par&cipating general practitioners were Pa%tiéipating general practitioners were
representative for age and gender. Practices representative for age and gender

were representative for settlement in There was an underrepresentation of
region, urban or rural area and deprived single-handed practices in rural and

areas. There was an underrepresentation of  deprived areas.

single-handed practices.
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patients and can be considered a dynamic ~ patients and is a closed or fixed cohort.

cohort, with patients entering and leaving Because of the underrepresentation of
the study population during the registration  deprived and urban areas, the patient
period. Patients were representative for the  population was weighed to the Dutch
Dutch population of 2001. population of 1987 to correct this

underrepresentation. There was an

underrepresentation of ethnic minorities.

, ; St o5 .
Children aged 0-17 years were studied, a Children aged 0-17 years were studie‘d’,k a
total of 82,053 children. total of 86,577 children.

Population characteristics and measures
Baseline characteristics of the study populatibh such as age and gendéf were derived
from practice files. Other characteristics were obtained by mailed questionnaire and filled
out by patients or by children themselves, if older than 12 years of age. For both surveys
the response rate was 70-90% for different variables. From the non-responders, age and

gender, and type of health insurance, was derived from practice files.

Ethnicity

If either parent was born in Turkey, Africa, Asia (except Japan and Indonesia), Central or
South America, their children were considered to be of non-western origin in this study
(in accordance with the classification of Statistics Netherlands). All other children were
grouped into a baseline group, defined as western children. Hence, among children of
western origin are children from the native population and children from parents born in

western countries.

Socio-economic status
In both surveys the classification of socio-economic status were based on parents’ level

of education and occupation.
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Registration of morbidity, referrals and prescription

Second national survey First national survey

“During 12 months, in practice computers During 3 months on specially designed
registration forms. To correct for seasonal
fluctuation of morbidity, general
practitioners were divided into four groups
and each group registered during one of the
four consecutive three-months periods.

Of all contacts (including out-of-hours consultations) between patients and practice, the
diagnoses made by general practitioners were registered during the study period. If a
child presented with more than one health problem during a consultation, these health
problems were registered separately. Both surveys were episode orientated, which means
that consultations concerning the same health problem were grouped into one disease
episode. A consultation concerning a new health problem, according to the general

practitioner, marks the beginning of a new episode.

Géneral practitioners coded disease : Specially trained NIVEL clerks coded all
episodes themselves in practice computers  disease episodes using ICPC

using ICPC

kAll referrals to primary or secondary care were registered with the referring diagnoses
and specialty referred to. A distinction was made for new referrals (when a child was
referred for a specific health problem for the first time). In the second survey only new
referrals to secondary care were registered. All prescribed drugs were coded by ATC and

by diagnosis the prescription was issued for.
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Issues comparing both surveys

Considerable effort has been put into optimizing comparability of both surveys; however,
some methodological differences between both surveys are inevitable.

The following differences must be considered when comparing data of both surveys:

1. Difference in study period

In 1987, general practitioners registered during three months; in 2001, general practitioners
registered during 12 months.

Incidence rates are calculated by dividing the number of new disease episodes by 1000 person
years. If several consultations for the same health problem are made in time; difficulties can

occur when comparing both surveys.
This is illustrated i the figure:
Registration period

disease episode A

episode C
registration registration
starts ends

Disease episodes A and B are classified as new episodes; disease episode C is coded as
existing episode. From this figure it becomes clear that in the shorter registration period, it
will occur more often that episodes are coded as existing than in the survey of 2001 with a 12
months registration period. This could result in an underestimation of incidence rates in 1987,

if yearly incidence rates are computed from 3-month incidence rates.
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However, because most illness in children is acute, the majority of the disease episodes in
children consist of a single general practitioner contact. Indeed, in both surveys 83% of the
new episodes consist of one general practitioner contact only. So, fortunately, when
comparing annual incidence rates in children this difference in registration period is of minor

importance.

2. ICPC coding differences

In 1987, ICPC coding was performed by trained clerks; in 2001, the coding was performed by
general practitioners themselves. This resulted in some coding differences between both
surveys. It appeared that in the second survey a higher proportion of diagnoses were coded
with symptom ICPC codes (codes 0-29) such as diarrthoea (D11) or cough (R05).

It is hypothesized that in the first survey, the workers tended to code disease episodes with
disease specific diagnoses such as infectious diarrhoea (D70) or as acute upper airway
infection (R74) more often. These coding differences between the surveys must be considered
when comparing occurrence of specific diseases. Especially if incidence rates of infrequent

diseases are evaluated interpretation must be carried out with caution.

3. Use of the weight factor in 1987

Because of the underrepresentation of deprived and urban areas in the survey of 1987, the
population was weighed to correct for morbidity presented in these areas. In common
disorders in children such as respiratory tract infections, comparability of rates between both
surveys will be more valid. However, in rare diseases the weight factor may lead to skewed

rates.
Conclusion

Comparing morbidity between both surveys in children is reliable, provided that common and

frequent diseases are compared, or, if comparison is made on ICPC chapter level.
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Part I
Childhood morbidity in general practice: epidemiology






3. Changing morbidity patterns in Dutch general practice:
1987-2001



Abstract

Objective To examine the presentation and pattern of childhood morbidity in general
practice compared with fourteen years ago, against the background of changing
demography and increasing ethnic heterogeneity in children.

Methods We used data of all children aged 0-17 years from two cross-sectional surveys
performed in 1987 and 2001 in general practice in the Netherlands. The total number of
children 1n the practices participating in these surveys was 86,577 children in 1987 and
82,053 children in 2001. Consultation rates of children in general practice were
compared. Childhood morbidity was assessed by episodes of disease, coded according
to the International Classification of Primary Care (ICPC). Childhood morbidity in
1987 and 2001 was examined by comparing the distribution of episodes among ICPC
chapters stratified by ethnicity, and by comparing incidence rates of most frequently
presented diseases.

Results Childhood consultation rates have decreased from 2.7 visits a year per child in
1987 to 2.1 in 2001. The distribution of episodes among ICPC chapters has also
changed. Respiratory problems are still the most frequently presented health problem in
children but the proportion has decreased from 25.5% in 1987 to 23.3% in 2001. Skin
problems were presented more often (23% in 2001 versus 17.8% in 1987), and western
children more often presented with skin problems with than respiratory problems in
2001. Incidence rates of most respiratory diseases have decreased and specific skin
diseases (such as dermatomycosis, impetigo and eczema) were diagnosed more often.
Conclusion In the Netherlands, childhood morbidity has changed parallel with
changing childhood demographics. Skin diseases have become more important in

general practice and respiratory problems are declining.
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Introduction

Changes in childrens’ sociodemographic characteristics and in child health service
characterise the past decades in the Netherlands. Whereas the birth rate of the native
population has been decreasing, the higher birth rate and influx of ethnic populations has
increased the racial and ethnic heterogeneity of the childhood population, particularly in
urban areas.! Currently, it is estimated that more than 13% of all 0-17 year olds belong to

ethnic minority groups, compared with less than 7% 15 years ago.

During the last decade, several changes have occurred in the Dutch Health Service. For
example, in 1993 a vaccination scheme for Haemophilus influenza type B was
implemented, which led to an impressive decrease of invasive Haemophilus influenzae
infections.” Another development related to childhood morbidity is the world wide
increase of asthma and allergy-related diseases, which is related to the now generally

accepted hygiene theory.®*

All these changes may affect childrens’ morbidity patterns presented in general
practice. Surveys have shown that the presentation of childhood morbidity varies
between rural and urban areas’ °, as well as with social class™ and ethnic background.™
Little is known, however, about the extent to which changes in childhood population
and health care over time have affected the daily practice of the general practitioner.
Assessing trends in childhood morbidity presented to the general practitioner is relevant
for all primary care workers, as it provides insight in the dynamics of changing
prevalence and incidence of diseases over time.

This study investigated the incidence of childhood morbidity in Dutch general practice
compared with fourteen years ago, in the context of changes in child health care and
sociodemographic changes, and assessed whether changes in childhood morbidity can

be explained by changes in childhood sociodemographics.
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Methods

Data were analysed from the second Dutch national survey of morbidity and
interventions which was performed by the Netherlands Institute for Health Services
Research (NIVEL) in 2001."" A secondary analysis using data from the first Dutch
national survey (1987) was performed.'? Details of both surveys are summarised in
table 1.

Table 1. Design survey 1987 and survey 2001

First National Survey Second National Survey
Period 1987 2001
Registration period 3 months 1 year
GPs and practices 161 GPs, 103 practices 195 GPs, 104 practices
underrepresentation: deprived areas, single-handed practices

single-handed practices

Study Population total: 332,303 394,192
(0-17 years): 86,577 82,053 (mid-time population)
underrepresentation: ethnic minorities -
Data Collection episode orientated using ICPC
on registration forms in practice computers

ICPC coding by specially ICPC coding by general

trained clerks practitioner

Participating practices and general practitioners

Survey 1987

In the first national survey, a non-proportionally stratified sample of all registered
Dutch general practitioners was randomly selected to participate in the study: a total of
161 general practitioners in 103 practices. The participating general practitioners and
practices were representative for Dutch general practitioners and practices of 1987 with
respect to age and gender. However, there was an underrepresentation of single-handed

practices and of practices in deprived areas.
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Survey 2001

In the second survey, 195 general practitioners in 104 practices participated in the
study. The participating general practitioners and practices were representative for
Dutch general practitioners and practices of 2001 with respect to age and gender and
location deprived areas. However, there was an underrepresentation of single-handed
practices (32% instead of 44% nationwide).

Eight practices participating in the second survey were excluded from this analysis for
the following reasons: in two practices the extraction of morbidity data from practice
computers failed due to technical reasons; one practice registered only during three
months; five other practices were excluded because of insufficient quality of the

morbidity registration.

Study population

Survey 1987

The total study population of the first survey consisted of 332,303 patients, a 2.3%
sample of the Dutch population of 1987. A weighting formula was applied to correct for
underrepresentation of the population in deprived areas. For this study data from 86,577
children aged 0-17 years were used.

Survey 2001

The total practice population in the second survey consisted of 394,192 patients, a 2.5%
sample of the Dutch population. The study population is representative of the Dutch
population for age, gender, degree of urbanisation, social class and ethnic minority
groups. For this study data were analysed from 82,053 children aged 0-17 years (mid-
time population).

Registration of morbidity data

During the study period all physician-patient contacts were registered. Each contact
with the general practitioner is defined as one consultation and during one consultation
a child could present with more than one health problem. All health problems presented
within one consultation were recorded separately. Both surveys were episode
orientated, meaning that different consultations concerning the same health problem are
linked to one episode. A consultation concerning a new health problem marks the

beginning of a new episode. If there were several consultations in a single episode, the
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last diagnosis made is considered the diagnosis of the episode. Diagnoses made by the
general practitioner were coded using the International Classification of Primary Care

(ICPC-1)."® Out-of-hours consultations were also registered.

Registration period survey 1987

General practitioners were divided into four groups and each group registered all
contacts between patient and practice on registration forms during one of the four
consecutive 3-month periods during 1987, thus taking into account seasonal variation.
Diagnoses made by the general practitioner were coded afterwards by specially trained

clerks.

Registration period survey 2001
In the period 2001, general practitioners registered all contacts during one year in

practice computers, and coded the diagnosis themselves.

Population characteristics and measures

Baseline characteristics of the study population such as age and gender were derived
from practice files. Other characteristics were obtained by a mailed questionnaire and -
filled out by parents or by the children themselves if they were older than 12 years. The

response rate of both surveys ranged from 70% to 90% for different variables.

Ethnicity

Ethnicity was derived from country of birth from either parent. If either parent was born
in Turkey, Africa, Asia (except Japan and Indonesia), Central or South America, their
children were considered to be children of non-western origin in this study (in
accordance with the classification of Statistics Netherlands). All other children were
defined as western children. Hence, among children of western origin are children from

the native population and children from parents born in other western countries.
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Analysis

All data of children aged 0-17 years were analysed from both surveys. Consultation
rates were calculated by dividing the number of consultations by the number of children
years followed. Rates of diseases in general practice were calculated by dividing the
number of episodes by the number of children years followed. Incidence rates were
calculated by evaluating all new health problems. Differences in incidence rates of most
frequent new diagnoses made were tested assuming a Poisson distribution. The

statistical package SPSS 11.0 was used for analyses.

Results

Study populations of both surveys

The study population of the first survey consisted of 86,577 children, of which 34,217
(39.5%) consulted the general practitioner during the 3-month study period. They
presented with a total of 50,692 health problems (mean: 2.3 health problems per child
per year). The study population of the second survey consisted of 82,053 children aged
0-17 years, of which 60,082 (72%) consulted their general practitioner at least once
during the study year. They presented 147,376 health problems (mean: 1.8 health
problems per child per year).

Consultation rates
In 1987 children on average had 2.7 consultations per child per year; the consultation
rate for non-western children was 2.9. Consultation rates in 2001 decreased; the mean

annual childhood consultation rate in 2001 was 2.1; and 2.3 for non-western children.
All episodes of disease

Table 2 shows the distribution of all episodes of disease among the ICPC chapters for
1987 and 2001.
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Table 2. All episodes of disease among the ICPC chapters, 1987 and 2001.

ICPC chapter Survey 1987 Survey 2001
Total (%) Total (%)

A General 7,951 (15.6%) 11,545 (7.8%)
B Blood 653 (1.3%) 1,438 (1.0%)
D Digestive tract 4,044 (8.0%) 11,934 (8.1%)
F Eye 1928 (3.8%) 6,040 (4.1%)
H Ear 3,856 (7.6%) 13,176 (8.9%)
K Circulatory tract 242 (0.5%) 689 (0.5%)
L Musculoskeletal tract 4,740 (9.3%) 14,730 (10.0%)
N Nervous system 881 (1.7%) 3,598 (2.4%)
P Psych. Problems 887 (1.7%) 3,849 (2.6%)
R Respiratory tract 12,975 (25.5%) 34,363 (23.3%)
S Skin diseases 9,026 (17.8%) 33,968 (23.0%)
T Metabolism 615 (1.2%) 1,285 (0.9%)
U Urinary tract 662 (1.3%) 2,783 (1.9%)
‘W Pregnancy/ labour 883 (1.7%) 3,338 2.3 %)
X Female tract 684 (1.3%) 2,622 (1.8%)
Y Male tract 358 (0.7%) 1,492 (1.0%)
Z Social problems 306 (0.6%) 525 (0.4%)
Total 50,692 (100%) 147,376 (100%)

In both surveys health problems concerning the respiratory (R) tract were presented
most frequently, followed by skin problems. The proportion of respiratory diseases
presented in general practice has decreased from 25.5% in 1987 to 23.3% 2001,
whereas the proportion of episodes concerning the skin has increased from 17.8% in
1987 to 23% in 2001. In 2001 fewer episodes were coded with a general or unspecified
diagnosis from the A chapter than in 1987(7.8% vs. 15.6%, respectively).

All episodes of disease by ethnic background

Figures la,b show the distribution of the episodes among western and non-western
children in 1987 and 2001. Western children consulted their general practitioner more
often with skin problems in 2001 than with respiratory problems, which was the most
frequent diagnosis in 1987. Non-western children were most frequently seen in general

practice with respiratory problems in 2001, and this was also the case in 1987.
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Figure 1a. Distribution of all episodes of disease, stratified by western and non-western

children, survey 1987
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Figure 1b. Distribution of all episodes of disease, stratified by western and non-western

children, survey 2001
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Top 20 diagnoses

Table 3 shows differences in presented health problems in more detail by comparing the
incidence rates of the top-20 new diagnoses made by the general practitioner in 2001.
Incidence rates of these diagnoses are presented for 1987 with corresponding ranking
number. The difference in incidence rates of all diagnoses was tested, comparing
incidence rates of 2001 with 1987. Except for the diagnoses ‘cut/laceration’ (S18) and
‘serous otitis media’(H72), incidence rates of the top-20 diagnoses of 2001 were
statistically significantly different from those in 1987. In the second survey these
diagnoses comprised 42% of all episodes of disease in children. The incidence rates for
most respiratory diseases have decreased by 50% or more. Incidence rates and ranking
for dermatomycosis, impetigo, constitutional eczema and conjunctivitis increased

significantly in 2001.

Table 3. Incidence rates of 20 most frequent diagnosis (per 1000 person years)

ICPC Diagnosis National survey National survey
1987 2001
Incidence rate rank Incidence rate rank

R74 Acute respiratory tract infection 209.2 1 95.7 1
H71 Acute otitis media 92.8 2 60.5 2
RO5 Cough 427 9 51.0 3
S03 Warts 45.6 6 343 4
R78 Acute bronchitis 613 3 26.3 5
S74 Dermatomycosis 20.9 16 25.4 6
S88 Eczema NEC 331 11 22.9 7
D73 Gastrointestinal infection 36.7 10 21.0 8
S84 Impetigo 16.5 23 20.5 9
F70 Infectious conjunctivitis 9.4 41 204 10
S18 Cut, laceration 234 14 20.3 11
R76 Acute tonsillitis 44.9 7 19.0 12
AO03 Fever 7.0 52 18.8 13
S87 Constitutional eczema 11.2 36 16.5 14
U71 Urinary tract infection 18.6 19 15.5 15
A04 General weakness 9.0 42 15.0 16
H72 Serous otitis media 14.8 25 14.3 17
A77 Viral infection 48.1 5 13.9 18
R96 Asthma 18.8 18 13.3 19
W11 Oral anticonception 6.7 53 12.7 20
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Discussion

This large and representative survey shows that childhood morbidity, presented in
general practice in the Netherlands, has changed considerably during the past decades.
In general, children visited the general practitioners’ office less often and presented
with fewer and different health problems in 2001 than in 1987.

Consultation rates

In the survey of 2001, children consulted their general practitioner less often, the mean
consultation rate decreased from 2.7 in 1987, to 2.1 consultations per year in 2001. This
is surprising because in light of the increasing workload and demand for care nowadays
in Dutch general practice,'* one would expect equal or even higher consultation rates.
This decrease in consultation rate can not be explained by registration differences
between both surveys: in 2001 the routinely collected electronic patient files were used
for registration of consultations and no additional effort was required to register
consultations; in 1987 the more elaborate registration on paper forms would rather have
led to an underestimation and not overestimation of consultation rates. Moreover, our
findings are consistent with other national data sources,' which also showed a decline in

consultation rates in children.

Morbidity patterns

Nowadays skin diseases are presented almost as often as respiratory tract diseases.
Compared with 1987, fewer health problems concerning the respiratory tract are
presented, but there are significantly more skin diseases (Table 2). In 2001, non-western
children still consult their general practitioner most often with respiratory problems, but
for western children skin diseases appear to be the main health problem. To our
knowledge this ethnic difference in morbidity presented to general practitioners has not
been reported previously. Furthermore, from table 3 it becomes clear that the incidence
rates of skin diseases (e.g. dermatomycosis, impetigo and allergic skin diseases) have
increased substantially. We hypothesized an increase of allergic skin diseases and our
results are compatible with reported trends of increasing allergic skin diseases.' °

However, trends of increasing incidence rates of impetigo and dermatomycosis in

general practice have not been reported earlier. The increasing use of day-care and
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after-school activities in the Netherlands might explain the increase of these infectious
skin diseases.

The number one diagnosis made by general practitioners continues to be upper
respiratory tract infections, but the incidence rate has decreased considerably (Table 3).
There are various possible explanations. First, the vaccination for Haemophilus
Influenzae type B could also have led to a decreasing incidence rate of respiratory tract
diseases.” Another explanation could be that it is not the incidence rates for respiratory
tract problems that have decreased, but the consultation rates for respiratory tract
problems have decreased. Whatever the reason we can only speculate that, for example,
parents nowadays are better informed how to handle respiratory problems themselves
and consult general practice less often with these infections. Also, in recent years the
cost of prescribed cough medicine is no longer reimbursed by health insurance, which
could have been the reason for consulting the general practitioner during the first

survey.

This study had some limitations. Firstly, data from the first Dutch survey had to be
weighted in order to correct for morbidity presented in urban areas, which could result
in less precise estimates of infrequent diseases. However, in this report only the most
frequent diseases are reported separately. Secondly, ICPC coding was not performed in
the same way in both surveys and this could explain the difference in episodes in the
general chapter A. Also, the proportion of symptom diagnoses, such as cough (R05) and
fever (A03), is higher in the survey of 2001. We assume that coding by clerks in the
first survey more often led to a diagnosis-specific ICPC code, than in the second survey
where general practitioners coded themselves. These differences should be considered
when comparing incidence rates of both surveys, and may explain part of the difference

in incidence rate of these symptom diagnoses (Table 3).

Only few studies have assessed trends in childhood morbidity over time. Ferris et al.
showed changes in childhood primary care during two decades, which were associated
with an increase of ethnic and racial diversity.!” The results of our study also imply that
with the increasing heterogeneity of the Dutch childhood population morbidity patterns
are also changing. This is important, not only for the daily practice of general
practitioners and for the general practitioner vocational training programmes but also

has wider consequences for the National Health Service. Primary healthcare workers

36



should be aware of the declining consultation rates for respiratory problems and
increasing importance of skin diseases. For example, more dermatological expertise
could be implemented in the vocational training programme and Continuing Medical
Education programmes for general practitioners. Dermatologists may also expect more

referrals for children.

Conclusion

Parallel with the increasing ethnic heterogeneity in the childhood population and
changes in child health care, childhood morbidity presented in general practice has
changed over the past fifteen years. Most striking are the increasing incidence rates of
skin diseases in children and the decreasing proportion of respiratory tract problems

presented in general practice.
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4. Acute tonsillitis in children in Dutch general practice



Abstract

Objective To assess whether changes occurred in incidence rates and management of
acute tonsillitis among children in the age of 0-17 years in Dutch general practice.
Methods A comparison was made between two national surveys in Dutch general
practice (1987 and 2001) among children aged 0-17 years. Incidence rates were
compared by age, sex, degree of urbanisation and socio-economic status. To assess the
management of the general practitioner, we differentiated in a wait-and-see policy,
prescription and referral to hospital.

Results The incidence rate per 1000 person years was 44.9 in 1987 against 19.1 in
2001. In 2001, a wait-and-see policy was found more often compared with 1987 (34%
versus 20% respectively) and fewer broad-spectrum antibiotics were prescribed.
Conclusion We found a decreasing incidence of acute tonsillitis among children in
Dutch general practice. General practitioners’ management of this disease has changed

and is now more in accordance with the Dutch guideline for general practice.
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Introduction

Sore throat is a common reason for parents to consult the general practitioner with their
child. For children, it is the fourth most common complaint presented in general
practice,' and the underlying disease is often an acute tonsillitis.” In general, this
infection has a viral origin.3 In the early 90’s of the previous century, a declining
incidence rate of acute tonsillitis was reported.* Therefore, it is of interest to assess
whether incidence rates of this disease decreased further and to assess the magnitude of

this decline.

The guideline ‘acute sore throat® of the College of Dutch General Practitioners, which
was published first in 1990 and revised in 1999, recommends a wait and see policy in
patients that have a low risk for complications and in patients without serious co-
morbidity.>® A systematic review of the literature showed that there are several
effective drugs to alleviate the symptoms of a sore throat.”

Antibiotics are prescribed often for acute tonsillitis, although antibiotics shorten the
symptomatic disease course only by several hours.*® Therefore, a wait and see policy is
Justified. If an antibiotic is prescribed for acute tonsillitis, narrow-spectrum antibiotics
such as phenethicillin or phenoxymethylpenicillin are the antibiotics of first choice
according to the guideline.® In the international literature there is no consensus as when
to refer a child with tonsillitis to secondary care. In the Dutch guideline, referral to
secondary care is recommended if a child experiences more than three episodes of acute

tonsillitis in one year.

It is well known that children in urban areas and children from lower socio-economic
class consult general practice more often,'® and this is probably associated with a poorer
health in these children.’* Also, incidence rates of many infectious diseases vary by age
and gender.* This should also be considered, when describing occurrence of acute

tonsillitis.
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By using data from the first (1987) and second (2001) national survey in Dutch general

practice, we addressed the following research questions:

- What is the incidence rate of acute tonsillitis in children presented in general practice
n 2001, compared with 19877

- What are the differences in the occurrence of acute tonsillitis by age, gender, degree of
urbanisation or socio-economic class?

- Has general practitioners’ management changed in 2001, compared to 1987?

Methods

Data of children aged 0-17 years were used from the first and second national survey of
Dutch general practice, carried out by the Netherlands Institute for Health Services
Research (NIVEL).

First national survey

During the first survey data were collected in 103 general practices (161 general
practitioners). The general practitioners were divided into four groups of approximately
40 general practitioners, and each group registered all contacts between patient and
practice during one of the four consecutive three-month periods.'* Details of each
contact (e.g. diagnosis, referral and prescription) were registered on specially designed
forms. The diagnoses were coded by trained clerks using ICPC (International
Classification of Primary Care)."

Second national survey

104 practices (195 general practitioners) participated in the second survey.'* Data were
collected in practice computers and the general practitioners coded the diagnosis
themselves with ICPC. Each practice registered during one year. Data of eight practices
were excluded from analysis, because of insufficient quality of the morbidity data.
Episodes of disease

Both national surveys were episode orientated which provides more reliable and
comparable rates of disease. An episode is a period of illness for which the general
practitioner is consulted. In this study, all new episodes of acute tonsillitis were
assessed (ICPC code R76). For both surveys, incidence rates were calculated per 1000

person years.
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To address the second research question, children were divided into four age groups: 0-
4 years, 5-9 years, 10-14 years and 15-17 years. Degree of urbanisation was based on
the number of inhabitants and was classified into four groups: ‘the three large cities
(The Hague, Amsterdam and Rotterdam)’; ‘other cities > 50,000 inhabitants’; ‘30-
50,000 inhabitants’ and < 30,000 inhabitants’. Child’s socio-economic status was based
on occupation and level of education of either parent and classified in three groups:
high, middle and low. *°

We used multivariate Poisson regression analysis to assess the association between
these characteristics and the incidence rates of acute tonsillitis in 2001 (SAS 8.2,
procedure GENMOD).

To examine general practitioners’ management, drug prescriptions and referrals to
medical specialists were evaluated.

Drug prescription was assessed in five categories of different drug prescriptions:
narrow-spectrum antibiotics; broad-spectrum antibiotics, pain medications such as
acetaminophen and salicylates, symptomatic airway medications (e.g. decongestives)
and a group which included all other drug prescriptions. Narrow-spectrum antibiotics
included phenethicillin and other narrow-spectrum penicillins; broad-spectrum
antibiotics included tetracyclins, macrolides, cephalosporins and broad-spectrum
penicillins.

In the analysis of referrals to secondary care, we did not include the number of episodes

preceding the referral because of the limited registration period in the first survey.

Results

Incidence rates

The total number of children aged 0-17 years was 86,577 in 1987 (3 months registration
period), and 82,053 in 2001 (12 months registration period). The number of new
episodes of acute tonsillitis was 971 in 1987, and 1561 in 2001. We calculated the
incidence rate per 1000 person years for both surveys: 44.9 in 1987 and 19.1 in 2001. In
2001, the incidence rate decreased with more than 50%. Figure 1 shows incidence rates

by age and gender.
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Figure 1. Incidence rates of acute tonsillitis in 1987 and 2001 by age and gender
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In both surveys, incidence rates in the 0-4 year old children were slightly higher in boys
than in girls, whereas in the older children, girls had higher incidence rates.

Table 1 shows the results of the multivariate analysis (2001). Adjusted for the other
demographic variables, incidence rates were highest in girls, in age groups 0-4 and 15-

17 years, with residence in the large cities and from the lower socio-economic class.

Table 1. Incidence rates 2001, results multivariate analysis

relative 95%
incidence ratet  confidence interval
Gender
boys .70 .61-.80
girls (reference category) 1.00 -
Age categories
0-4 years 91 77-1.08
5-9 years A7 39 -.57
10-14 years .38 31-.46
15-17 years (reference category) 1.00 -
Degree of urbanisation
< 30,000 inhabitants .69 52-91
30 — 50,000 inhabitants .69 51-94
> 50,000 inhabitants .62 46 - .83
excluded 3 large cities
3 large cities (reference category) 1.00 -
Socio-economic class
non-manual, high/middle .83 .70 - .99
non-manual, low/farmers .93 78 -1.10
manual 1.00 -

T relative incidence rate = incidence rate compared to the reference category
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General practitioners’ management
A wait-and-see policy (no prescription-no referral) was observed more often in 2001

(20% in 1987 and 34% in 2001) (table 2).

Table 2. General practitioners’ management of acute tonsillitis in children, 1987-2001

First national survey (1987) Second national survey (2001)
% (oftotal % (of total number % (of total number % (of total
number of  of prescriptions = of episodes = pumber of
episodes =971) 1014) 1561)  prescriptions
=931)
Wait-and-see 20% 34%
Drug
prescribing
Antibiotics 71% 68% 56% 92%
Analgesics 13% 13% 2% 3%
Symptomatic 12% 11% 0% 0%
airway
medication
Other and 8% 8% 3% 5%
unknown
Total 100% 100%

Furthermore, general practitioners prescribed less broad-spectrum antibiotics in 2001.
In 2001, children aged 15-17 years were prescribed narrow-spectrum antibiotics most
often (29%). In 1987, these children were prescribed fewer narrow-spectrum antibiotics
compared to the other children (19%). In both surveys, the 0-4 year olds had highest

prescription rates.

At the time of both surveys, phenethicillin and phenoxymethylpenicillin were the
narrow spectrum antibiotics of choice, in 1987 mainly phenethicilin was prescribed, in
2001 mainly phenoxymethylpenicillin was prescribed. The proportion of narrow-
spectrum antibiotics (of all prescribed antibiotics) increased from 56% in 1987, to 66%
in 2001 (p<0.01). Of the broad-spectrum antibiotics, amoxicillin was prescribed most
often in both surveys. Macrolides were prescribed significantly more in 2001: 10% of
all prescribed antibiotics in 2001 compared to 4% of all prescribed antibiotics in 1987

(p<0.01) (table 3)
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Table 3. Types of antibiotics prescribed for children with acute tonsillitis
(0-17 years), 1987 and 2001

1987 2001

(@=682)  (n=854)

Narrow-spectrum

-phenithicillin 35% 29%
-phenoxymethylpenicillin 20% 37%
-other penicillins 1% 0%
Total narrow-spectrum 56% 66%

Broad-spectrum

-amoxicillin 35% 21%
-other penicillins 1% 2%
-macrolides 4% 10%
-tetracyclins 3% 1%
-cephalosporins 1% 0%
Total broad-spectrum 44% 34%

In 2001, the proportion of prescribed analgesics and symptomatic airway drugs
decreased significantly in all age-groups (table 2).

In 1987, general practitioners referred 6.2% (60 referrals/971 episodes) of the children
with newly diagnosed acute tonsillitis to secondary care; 95% these referrals were to
ENT-specialists. In 2001, 5.3% (83 referrals/1561 episodes) of all children were

referred, and again the majority (96%) was referred to ENT specialists.

Discussion

Our results show a significant decrease in incidence rates of acute tonsillitis in children
aged 0-17 years in general practice. General practitioners’ management has changed as
well. In 2001, they decided for a wait-and-see policy more often, and prescribed less

broad-spectrum antibiotics.

‘What are possible explanations for the decreasing incidence rates? Only a small fraction
of all childhood complaints are presented to the general practitioner. Especially
complaints that do not worry parents are not presented often.’ In 2001, consultation

rates decreased by approximately 25%, and this is one of the explanations for lower
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incidence rates of acute tonsillitis (chapter 3). Lower consultations rates for sore throat
may also be caused by the fact that symptomatic medications were no longer
reimbursed by insurance companies in 2001, as was the case in 1987. Therefore, parents
might buy these drugs in a drugstore first, postponing consultation to general practice.
However, the decline in consultation rate can only explain about half of the decrease in
incidence rate.

There were coding differences between both surveys: in 1987, trained clerks coded the
diagnoses; in 2001, general practitioners coded the diagnoses themselves. Could this
explain the difference in incidence rates? If so, a difference between symptom
diagnoses and disease-specific diagnoses between both surveys would explain the
difference in incidence rate of acute tonsillitis. The incidence rate of the symptom
diagnosis ‘sore throat’ was 4.1 per 1000 person years in 1987 and 10.5 per 1000 person
years in 2001.

Although an increase of the symptom diagnosis is observed, this increase is relatively
small and may only explain little of the observed decrease in incidence rate of acute
tonsillitis.

Another possibility is that the incidence of sore throat in the general population may
have decreased significantly over time. However, health interviews with children (or
their parents) proved that this was not the case. In 1987, 2887 children were interviewed
and asked whether they had a sore throat during the past 14 days. 12.1% of the children
responded that this was the case. In 2001, 11.4% of all interviewed children (3010) had
complained of a sore throat over the past 14 days (personal communication NIVEL). So,
this minor decline does not contribute to the decrease in incidence rate in general

practice.

In 1993, the Haemophilus Influenzae type B (Hib) vaccine was incorporated in the
Dutch child vaccination programme.'® Hib causes meningitis and upper airway
infections. In a period prior to the Hib vaccination researchers demonstrated, by
microbiological analyses of patients with chronic tonsillitis, that Hib was found in the
throat swabs in 1 out of 14 patients (7%).!” Therefore, we hypothesize that the Hib
vaccination has no -to little- effect in the decrease of acute tonsillitis incidence rates in
children that were vaccinated for Hib during the second survey (the 0-8 year olds).

The relatively high incidence rate that was found in the 15-17 year old children may be

. . . . .. . . 18
explained by infections with the mononucleosis infectiosa virus.
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In 2001, the 15-17 year olds were prescribed narrow-spectrum antibiotics most often,
whereas the 0-4 year olds were prescribed broad-spectrum antibiotics most. Prescribing
a broad-spectrum antibiotic in patients with a mononucleosis infectiosa virus may cause
an allergic reaction and may contribute to the decision to choose for a narrow-spectrum
antibiotic in 15-17 year olds."® In children aged 0-4 years, upper airway infections may
be more generalised and acute tonsillitis may be part of a:disease-complex in a child,
for example a child may have tonsillitis and acute otitis media.”® In that case a broad—

spectrum antibiotic is more appropriate.

In the analysis of prescriptions, we could not make a distinction in the order in which
drugs were prescribed, and therefore we have no insight in the sequence of the general
practitioners’ management. In 2001, more episodes of acute tonsillitis were without
prescriptions; still, in the majority of the episodes general practitioners did prescribe
drugs. This finding is in contrast with the guideline for acute tonsillitis, in which a wait-
and-see policy is recommended. Unfortunately, we do not have information of general

practitioners’ advice about over-the-counter drugs.

In conclusion, the incidence rate of acute tonsillitis in children decreased, however,
neither the decline in consultation rate, nor the increase in incidence rate of sore throat,
or the introduction of the Hib vaccine can explain this decrease. Probably, the Dutch
guideline of sore throat and the Dutch studies that support the guideline with evidence,
2122 have been of importance in changing general practitioners’ prescribing pattern (e.g.
increasing prescription of narrow-spectrum antibiotics) and may, in part, be a reason

why parents (and children) consult the general practitioner less often with a sore throat.
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5. Epidemiology of unintentional injuries in childhood



Abstract

Objective To assess the incidence of unintentional injuries in general practice, and to
identify children at risk for experiencing an unintentional injury.

Methods We used data of all 0-17 year old children of a representative survey in 96 Dutch
general practices in 2001. Consultations related to unintentional injuries were selected. We
computed incidence rates by age gender and type of injury. Multilevel multivariate
regression analysis in different age strata identified patient and maternal characteristics
associated with elevated injury risk.

Results 9484 new injury episodes were identified from 105,353 new health problems
presented in general practice giving an overall incidence rate of 115 per 1000 person years
(95% confidence interval 113 to 118). Of all injuries, 35% (3339/9484) were lesions of the
skin; 31% (2894/9484) were complaints/sprains of extremities. Gender and residence in
rural areas are strong predictors of injury in all age strata. Also, in children aged 0 to 4
years a higher number of siblings is associated with elevated injury risk (>3 siblings odds
ratiol.57, 95%CI 1.19 to 2.08) and in the 12 to 17 year olds, ethnic background, mothers
age and socio-economic class are associated with experiencing an injury (non-western
children odds ratio 0.67, 95%CI 0.54-0.81; younger maternal age 1.12, 95%CI 1.01-1.26;
low socio-economic class 1.39, 95%CI 1.22-1.58).

Conclusion Unintentional injury is a significant health problem in children in general
practice, accounting for 9% of all new health problems in children. In all age groups, boys

in rural areas are especially at risk to experience an injury.
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Intreduction

It is estimated that 1 out of 4 children receives medical attention for an injury each year, in
either primary or secondary care.'™ Most studies concerning childhood injuries have been
performed in a hospital/emergency care setting, providing valuable information on
epidemiology and heterogeneity of the nature of accidents presented in a secondary care
setting. However, because at least half of all injuries in children that seek medical attention
is handled by general practitioners, surprisingly few studies on childhood injuries have been
performed in primary care.’* Since the base of the iceberg of injuries is seen in general
practice, additional and valuable insight in the epidemiology of childhood injuries and
associated characteristics is achieved when studied in a primary care setting.

Research performed in the secondary care setting has provided some insight in the
determinants associated with injuries in children presented at the emergency department.
Noteworthy are the well-documented gender differences showing that boys are injured

256 probably related to the more risk-taking nature of the male sex.” Less clear

more often,
is the socio-economic gradient: some researchers report a positive association with low-
income families or unemployment of the father,® whereas others find no association with
socio-economic class at all.  Other possible determinants of childhood injuries include
ethnicity, residence in rural areas,'® and younger maternal age."!

Recognising and understanding the determinants associated with childhood injuries
presenting in general practice may provide healthcare workers with possible tools for

prevention.
The objective of this study is to estimate the incidence of childhood injuries presenting in

primary care by age and gender in order to quantify the occurrence in children and to

establish the determinants of children at risk for injuries.
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Methods

Second National Survey of General Practice

Data of children aged 0-17 years were used from the second Dutch national survey of
general practice, performed by the Netherlands Institute for Health Services Research
(NIVEL) in 2001."In the Netherlands, general practices have a fixed list size, meaning that
all non-institutionalised inhabitants are listed in a general practice.

During 12 months 195 general practitioners in 104 practices registered all physician-patient
contacts and registered all health problems presented within a consultation. All visits
concerning the same health problem were linked into the same episode. A consultation
concerning a new health problem marked the beginning of a new episode. The diagnosis
made by the general practitioners was coded using the ICPC."

The participating general practitioners were representative for age, gender and location in
rural or urban areas. All practices used computerized patient files for the registration of
morbidity data. The study population (a 2.5% sample of the Dutch population) is
representative of the Dutch population for age, gender, and residence in rural or urban
areas, social class and ethnic minority groups.

For the present study, morbidity data from eight of the practices were excluded due to
insufficient quality of the data.

Baseline characteristics of the study population such as age, gender and family composition
were derived from practice files. Other characteristics were obtained by means of a mailed
questionnaire, which was filled out by the parents, or by the children themselves if older
than 12 years. The response rate ranged from 70% to 100% for the different variables.

The degree of urbanisation was based on postal density and reclassified into three groups:
urban, semi-rural and rural. The child’s socio-economic class was based on parents’
occupation and level of education and was reclassified into three groups: high, middle and
low. The ethnicity of the child was derived from the country of birth of the parents. In this
study, if either parent was born in non- western countries (Africa, Asia, Central or South
America), their children were defined as non-western children; all other children were

defined as western children.
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Extraction of diagnoses related to accidents and unintentional injuries

In accordance with the generally used definition (WHO), unintentional injury is defined as
all disability which occurs under accidental circumstances.*

To retrieve accidental or unintentional injuries, we selected all possible injury-related ICPC
codes of all children and divided the diagnoses into those we considered to be probably
caused by an accidental injury, and those possibly related to an accidental injury (Appendix
A). The probably injury-related diagnoses were: fractures of arm, leg, hand/foot and other
fractures, sprains/strains of extremities, burns, cuts and lacerations, concussion and the
diagnosis injuries/accidents (ICPC codes A80, A81, A85, A86, B76,172-80, L96, N79,
S14 and S16-18). All episodes of these diagnoses were considered to be accidental, thus
unintentional injuries, and were included in the analysis.

The diagnoses of injuries we considered to be possibly related to accidents were:
bleeding/swelling, handicap, eye symptoms (red, pain, foreign object), nose and ear
symptoms (pain, foreign object, bleeding), symptoms/complaints of the musculoskeletal
tract (neck, back, extremities), complaints/foreign objects of the skin. Because these
diagnoses could also be caused by an infectious or other non-accidental cause, a random
sample of 10% (with a minimum of 10 cases) of the notes in the electronic patient records
were examined to judge whether the health problem diagnosis was caused by an accident. If
there were no notes concerning that diagnosis (occurring in approximately 20%), the case
was excluded from analysis. If only less than 20% of the sample for each diagnosis was
considered to be an accidental injury, all these diagnoses were excluded from the analysis
(ICPC codes: A08, A28, B77,F1,F2,L1,12,13,14,L5,L6,L13, 128, R06, R08, SO1,
N81). Similarly, if more than 80% of these diagnoses were considered to be accidental
injuries, all diagnoses were included in the analysis (ICPC codes: D79, 1.9, L16, 1.81, N8O,
S13, F75). All other consultations with diagnoses with ICPC codes of possibly accidental
diagnoses were classified as not certainly accidental. Notes of these diagnoses were
examined per patient in the electronic patient files and included in the analysis only if the
diagnoses appeared to be related to an accident (ICPC codes: A10, 76, F79, HO5, H76,
H78,H79,L08,L10,L11, L12, L7, L14, 115,117, L18,L19, 1L.20, L.29, R87, R88, S15,
S19).
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Approximately half of the diagnoses were judged by both HO and JD, the remaining half
was judged by JD. Only a handful of cases were doubtful and these were excluded from
analysis. Episodes of intentional injuries (e.g. suicide attempt) and insect bites were also

excluded.

Analysis

All new episodes of injuries were evaluated by descriptive analysis. Incidence rates were
calculated by dividing the number of new episodes by the total number of person years, and
95% confidence intervals were computed around incidence rates considering a Poisson
distribution. Children with one or more injuries were compared with all children listed in
the practices that did not have an injury. We tested differences of age with a t-test, other
categorical characteristics with chi-square tests. To assess factors associated with childhood
injury we analysed separate age strata, because previous studies have shown a clear
dependency between injury and child’s age. Per age stratum we measured the unadjusted,
univariate association between various child and maternal characteristics and the
occurrence of injuries. To test independent associations we used a multilevel multivariate
logistic regression model, and for each age stratum we entered those factors that were
significantly associated in the univariate model (cut-off point: p<0.05). A multilevel model
was used to account for the correlation within families. We used SPSS version 11.0 for the

univariate analysis and SAS 8.2 for the multilevel multivariate logistic analysis.
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Results

Descriptive analysis and incidence rates

The study population consisted of 82,053 children aged 0-17 years, which presented
105,353 new episodes of disease. In total, 9% of all new health problems were accidental
injuries (9484/105,353 new episodes), resulting in an overall incidence rate of 115 per 1000
person years. These episodes were presented by 10% of all children (8365/82,053).

Table 1 gives gender and age specific incidence rates and shows that boys have higher
incidence rates in all age groups. For both boys and girls, highest incidence rates were

found in the age group 12-17 years.

Figure 1 shows the types of injuries and differences per age group; 29.5% of all injuries
involve injuries of the skin (e.g. lacerations and cuts) and incidence rates are highest in the
0-4 year olds. Sprains and strains, predominant in the age group 12-17 years, account for
15% of all injuries. Incidence rates of concussion, accidental poisoning and injuries due to

foreign objects are highest in the young children.

Figure 1. Types of injuries stratified by age category

-
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Foreign objects [

Accidental poisoning
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Table 1. Incidence rates of injuries by gender and age category

0-4 years 5-11 years 12-17 years Total
number IR 95%CL number IR 95%CI number IR 95%CI number IR 95%C1
male 1315 117 110-123 914 112 107-117 2185 157  151-164 5414 128 124-131
female 842 81 75-86 479 92 87-97 1749 130 124-136 4070 102 99-105
total 2157 100 95-104 1393 102 99-106 3934 144 139-148 9484 115 113-118

IR = incidence rate per 1000 person year



More detailed rates for injury diagnbses are summarized in table 2. Overall, 66%

(6233/9484) of all childhood injuries are skin lesions and complaints/sprains of extremities.

Table 2. Diagnoses of injuries

Injury Number Incidence Rate (95% CI)
per 1000 pys
Skin Cuts » 1658 20.2 (19.2-21.2)
Bruise/contusion 707 8.6 (8.0-9.2)
Laceration 438 53 (4.8-5.8)
Burns 255 31 (2.7-3.4)
Bites (animal) 166 2.0 (1.7-2.3)
Foreign body 57 0.7 (0.5-0.8)
Strain/sprains Ankle 1057 12.9 (12.1-13.6)
and other Knee 462 5.6 (5.1-6.1)
symptoms Foot/hand 743 9.1 (8.4-9.7)
Arm 425 52 4.7-5.7)
Other 1558 18.9 (18.0-19.9)
Fractures Radius/fibula 229 2.8 (2.4-3.1)
Tibia 65 0.8 (0.6-0.9)
Hand/foot 187 23 (1.9-2.5)
Other 183 22 (4.6-5.5)
Head Concussion 414 5.0 (4.6-5.5)
Eye Contusion 122 1.5 (1.2-1.7)
Foreign body 74 0.9 0.7-1.1)
Ear Laceration ‘ 18 0.2 (0.1-0.3)
Foreign body 24 0.3 (0.2-0.4)
Poisonings 86 1.0 (0.8-1.2)
Other 556 6.8 (6.2-7.3)
Total 9484 115.6 (113.3-117.9)

Characteristics associated with elevated injury risk

The characteristics of the children that experienced injuries were compared with the

characteristics of children of the study population without injuries (Table 3).
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Table 3. Characteristics of children with and without an injury m general practice

Injury N=8,365 No injury N=73,688  p-value

Age(years) mean 9.4 7.8 <0.001
Gender male 56.8% 50.8% <0.001
Female 43.2% 49.2%
Social class
1 high 38.0% 41.7%
I middle 39.6% 39.1% <0.001
III low 22.4% 19.1%
Residence
urban 22.3% 32.5%
semirural 20.9% 21.8% <0.001
rural 56.8% 45.7%
Ethnicity
western 92.3% 90.1% <0.001
non-western 7.7% 9.9%
Number of siblings
0 19.6% 20.8%
1 47.9% 46.1% <0.001
2 23.3% 23.6%
>3 9.3% 9.4%
Age difference mother-child
14-25 years 19.9% 18.0% <0.001
>25 years 80.1% 82.0%

The mean age of children with an injury was 9.4 years compared to 7.8 years of children
without an injury. The table shows that, unadjusted for possible confounders, western boys
belonging to the low socio-economic class, living in a rural area, with a young mother and a
sibling were at risk to experience an accidental injury. Further univariate and multivariate
analysis was performed in the different age groups to control for various age effects. In all
age strata, male gender and living in a rural residence was associated with an elevated risk
of injury. In the age group 0-4 years, having three or more siblings was also associated with
an elevated injury risk but no association was found with maternal age. In children aged 5-
11 years, belonging to the low socio-economic class and having a western background were
also independently associated with an elevated risk of childhood injury. In these children,
the number of siblings was no longer independently associated with injury risk, but the age
difference with the mother was. For those aged 0-17 year, belonging to the low socio-

economic class and having a western background were also associated with risk of injury.

62



€9

Table 4. Characteristics associated with childhood injury, stratified by age category

0-4 years 5-11 years 12-17 years
unadjusted OR adjusted OR unadjusted OR adjusted OR unadjusted OR adjusted OR
(95%CI) (95%CI) (95%CI) (95%CI) (95%CI) (95%CI)
Gender
female referent referent referent referent referent referent
male 1.44 (1.31-1.59) 1.35(1.19-1.53) 1.22 (1.14-1.32) 1.23 (1.12-1.35) 1.23 (1.15-1.34) 1.82 (1.66-2.01)
Residence
urban referent referent referent referent referent referent
semirural 1.44 (1.25-1.66) 1.33 (1.11-1.59) 1.39 (1.24-1.56) 1.28 (1.10-1.49) 1.35(1.21-1.52) 1.27 (1.09-1.47)
rural 1.76 (1.57-1.98) 1.48 (1.27-1.74) 1.82 (1.66-2.01) 1.58 (1.39-1.79) 1.79 (1.63-1.96) 1.56 (1.37-1.76)
Social class
I high referent referent referent referent referent
1I middle 1.04 (0.92-1.19) 1.08 (0.98-1.19) 1.0 (0.89-1.11) 1.19 (1.08-1.32) 1.13 (1.01-1.26)
11 low 1.01 (0.86-1.19) 1.21 (1.08-1.35) 1.15(1.0-1.3) 1.5 (1.35-1.68) 1.39(1.22-1.58)
Nr. of siblings
0 referent referent referent referent referent
1 1.32(1.17-1.48) 1.19 (1.02-1.39) 1.18 (1.04-1.35) 1.06 (0.89-1.25) 1.0 (0.92-1.1)
2 1.24 (1.07-1.44) 1.25(1.42-1.53) 1.09 (0.96-1.26) 1.10(0.91-1.32) 0.97 (0.87-1.08)
>3 1.29 (1.05-1.56) 1.57 (1.19-2.08) 1.09 (0.93-1.28) 1.22 (0.98-1.52) 0.94 (0.82-1.08)
Ethnicity
western referent referent referent referent referent
non-western  0.88 (0.72-1.07) 0.74 (0.63-0.87) 0.72 (0.59-0.88) 0.69 (0.59-0.82) 0.67 (0.54-0.81)
Age difference
mother-child
14-25 years 0.94 (0.80-1.11) 0.98 (0.88-1.10) 1.12 (1.03-1.24) 1.12 (1.01-1.26)
>25 years referent referent referent referent




Discussion

This is the first episode based representative study to provide reliable incidence rates and
detailed information on paediatric unintentional injuries rates in general practice. Since data
were collected prospectively and all children and their families are listed in Dutch general
practice, incidence rates are accurate and the predictors of child injury are valid estimates.
We found that 9% of all new health problems in children are injury related.

The overall incidence rate of 115 per 1000 person years is quite comparable with the results
of Hambidge et al., who examined all injury-related visits in primary care in the US.* They
found an overall rate of 138 per 1000 person years, but because their study was not episode-
based, no distinction was made between multiple visits concerning the same injury episode
or for incident cases. Other studies examining paediatric injuries were based on emergency
department setting or on retrospective questionnaire surveys, the latter susceptible to recall
and selection bias."®

Most paediatric injuries in general practice are injuries of the skin and sprains/strains of
extremities, which was also reported by others.' * Residence in a rural area is the most
frequently occurring independent risk factor for experiencing childhood injury in all age
groups. Although not completely clarified, this finding is consistent with results of others.*
' 1t is possible that, due to a higher density of emergency departments in urban areas, less
severely injured children are treated directly in secondary care compared with rural area. It
is more likely, however, that rural areas foster a higher level of accident proneness.
Compared with others, the socio-economic gradient is less clear in our study.'” '®
Explanations for this could be that, in the Netherlands, there are no socio-economic class
differences regarding access to primary care and other studies may have suffered from
selective response to the health questionnaires on which their estimates were based.
Surprisingly, mothers’ age at parity is only weakly associated with injuries, and then only
in the age group 12-17 years. If any association, we would have expected a relationship
with the youngest ages, when the mother is predominantly responsible for the child’s
health.’® 2° From school age onwards, western children are more at risk for injuries than
non-western children. Previous analysis of overall consultation rates of non-western
children showed that rates for non-western children are higher than for western children,
thus lower injury rates for non-western children do not reflect lower accessibility to primary
care. Another Dutch study has hypothesized that non-western children participate less in
sports, thus lowering their injury risk. 2 !
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Limitations

When interpreting our results, some limitations of this study should be addressed.
Inevitably, there will have been some misclassification of injuries. However, we estimate
that the effect and magnitude is small, giving an error of approximately 3% in injury
diagnoses, because 83% (7880 certain injury episodes/9484 all injury episodes) of the
injuries were derived from diagnoses of which an accidental cause was certain. Also,
incidence rates are most likely to be underestimates of rates in general practice, because we
excluded diagnoses if, besides the diagnosis, no other information was available in the
patient record. If all of these had in fact been accidental injuries, incidence rates would have
increased by only about 4%. When measuring injuries in a primary care setting, there is
always some overlap with injuries encountered in emergency departments. From a
subanalysis of referrals of injuries to secondary care we estimate that 4% to 8% of the
injuries were referred to secondary care by the general practitioner or, vice versa, were
treated immediately in an emergency department and were reported to the general
practitioner afterwards. Furthermore, we were not able to gather reliable information on
causes, circumstances and severity of injuries, which is an important drawback in our study.
Coding differences between general practitioners are also unavoidable, but efforts to reduce

such bias included ICPC training programmes prior to the survey.

Although unintentional injuries treated in general practice are generally less severe than
those treated in secondary care, it is an important childhood health problem in primary care.
Surprisingly, little or no attention is paid to childhood injuries in the general practitioner
vocational training programmes, which cannot be justified considering the substantial
disease burden. A recent report from the UK stresses the need to prioritise this health
problem in general practice.22 Skin lesions, sprains and concussion are encountered most
often and could be addressed in the educational programme. Research has shown that
unintentional injuries in children might be preventable, for example by general
practitioners’ safety advice combined with easy access to safety equipment23'25. We
identified determinants associated with experiencing an injury such as the male gender,
having a western background and living in a rural area. Children and families with these
characteristics can be considered as high-risk groups and could be targeted when

considering implementing preventive measures.
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Appendix A

ICPC codes defined as certain accidental or unintentional injury > all cases included in analysis
196 acute injury of menisci/
N79 concussion

AB0 injury/accident

A81 multiple traumata
B76 rupture of the spleen
L72 fracture arm

L73 fracture leg

L74 fracture hand or foot
L75 fracture femur

L76 other fracture

177 sprain/strain ankle
L78 sprain/strain knee
L79 other sprain/strain
L80 dislocation of joints

S14 burns

S16 contusion skin

S17 laceration skin

S18 cuts skin

AS84 poisoning¥ (medicinal)

A86 poisoningt (chemical substance)

+ these diagnoses were examined to
exclude non-accidental poisoningICPC codes
classified not certain accidental

> 80% caused by an accident >
included in analysis

< 20% caused by an accident >
excluded from analysis

Caused by an accident in 20-80%
of all cases > all cases in or
excluded after examination of the
reason for encounter note

D79 | foreign object digestive

tract

F75 | contusion/ bleeding eye

L9 symptoms arm

L16 | symptoms ankle

L81 | other injury
musculoskeletal tract

N8O | other head injury

S13 | bite animal/ human

A08 | swelling

A28 | handicap

B77 | other injury circulation
F1 pain eye

F2 red eye

L1 symptoms neck

12 symptoms back

L3 acute low back pain
14 symptoms chest

L5 symptoms side

L6 symptoms axilla

L13 | symptoms hip

128 | handicap musculoskeletal
tract

RO6 | epistaxis

RO8 | other symptoms nose

S01 | pain skin

N81 | other nerve injury

Y80 | injury male tract

A10 | bleeding
F76 | foreign object eye
F79 other injury eye

HO5 | blood from ear

H76 | foreign object ear
H78 | superficial injury ear
H79 | other injury ear

L7 symptoms jaw

L8 symptoms shoulder
L10 | symptoms elbow
L1l symptoms wrist

L12 symptoms hand/ fingers

L14 | symptoms leg

L15 | symptoms knee

L17 | symptoms toes/ feet

Li8 | pain muscles

L19 | symptoms muscles

L20 symptoms joints

129 | other symptoms
musculoskeletal tract

R87 | foreign object airway

R88 | other injury airway

S29 other injury skin

S15 foreign object skin
U8B0 | injury urinary tract
X82 | injury female tract
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6. Injury-proneness in children



Abstract

Objective To examine the clustering of unintentional injuries in children and to describe
characteristics of repeatedly mjured children compared with singly injured children.
Methods Data of 0-17 year old children (82,053) were used from a Dutch national survey of
general practice in 2001. Children that presented one or multiple injuries to their general
practitioner during the study period were identified and compared.

Characteristics of children with repeated unintentional injuries (i.e. injury-prone children) are
presented as odds ratios (OR) based on multilevel logistic regression analysis.

Resuits 1% of the total study population experienced 22% of all unintentional injuries, and
2% of all families were involved in 35% of all unintentional injuries. Predictive
characteristics independently associated with injury-proneness were: older age (12-17 years,
OR: 1.7; 95%CI: 1.3-2.1), previous unintentional injury of a sibling (OR: 2.0; 95%CI: 1.6-
2.5), living in a rural environment (OR: 1.5; 95%CI: 1.2-1.9) and mother's aged < 27 years
when giving birth (OR: 1.3; 95%CI: 1.1-1.6). Surprisingly, gender was not associated with
injury-proneness.

Conclusions In this study we observed a clustering of unintentional injuries in children and in
families. Therefore, physicians may play a role in preventing future unintentional injuries in

these high-risk children or their families when presenting with an injury.
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Introduction

Unintentional injuries are an important cause of childhood morbidity and mortality in
developed countries; it is reported that one in every four children gets injured per year.!?
Because many unintentional injuries are thought to be preventable, efforts have been made to
identify risk factors associated with such injuries.® Some authors have suggested that
prevention strategies are more effective when applied to specific high-risk glroups.6

It has been reported that children who have had an injury are at increased risk of experiencing
a second injury; there are also indications that if a child experiences an unintentional injury,
his or her siblings also have a temporary elevated risk for injuries.”'* Moreover, a clustering
of unintentional injuries in small parts of the population was also observed in a previous
morbidity analysis of children consulting their general practitioner."!

The concept of injury-proneness (i.e. experiencing multiple unintentional injuries) is

. . . - . 2-
discussed in international literature, 2 14

it seems that certain children are not only at higher
risk to experience a single injury, but also have a higher risk for repeated injuries.

These findings support the importance of focusing on injury-proneness. Combined with the
fact that intervention programmes could be more effective in high-risk groups, it is of interest
to examine whether these children can be identified in a primary care setting.

The aims of this study were to assess whether a group of children that experience repeated
injuries can be identified in general practice. In addition, we aimed to assess which child and

family characteristics are associated with these repeated injuries.

Methods

Design

Morbidity data of children aged 0 to 17 years were used from the second Dutch National
Survey of General Practice performed by the Netherlands Institute for Health Services
Research (NIVEL) in 2001."

During a one-year study period, 195 general practitioners in 104 practices throughout the
Netherlands registered all contacts between patients and the practice. All contacts regarding
the same health problem were aggregated into one disease episode. If a child experienced the
same health problem more than once during the year, as assessed by the general practitioner,
it was recorded as a second disease episode. All diagnoses were coded using the International

Classification of Primary Care (ICPC).16 The participating general practitioners and their
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practices are representative for the Dutch general practice population. Morbidity data of eight

practices were excluded from the analyses due to insufficient quality of data.

Study population

Data of all children listed in the participating practices were included in the analyses. Child
and family characteristics such as age, gender and family structure were extracted from the
computerized practice files. Child's age was categorized into three groups approximating
school levels in the Netherlands, 0-4, 5-11 and 12-17 years. Age difference between mother
and child was classified in two groups; mothers aged under 27 years at birth, and mothers
from and above 27 years of age at birth. The cut off point of 27 years was chosen because it
was the median age of all mothers in the survey.

Other patient characteristics were collected through mailed questionnaires and filled out by
parents or children during the survey. The child's socio-economic class was based on parents'
occupation and level of education and was classified into three groups: high, middle and low.
The degree of urbanization was defined according to the population density according to
Statistics Netherlands and grouped into urban, semi-rural and rural.'” Child's ethnicity was
based on country of birth of either parent, in accordance with the definition of Statistics
Netherlands.'®

Definition of unintentional injuries and injury-proneness

Unintentional injuries were defined as disability that occurs under accidental circumstances,
as stated by the WHO."

We defined injury-proneness as experiencing at least two unintentional injuries during the

survey period of one year.

Unintentional injuries

To assess whether a diagnosis was related to an injury we listed all ICPC codes of diagnoses
that were probably injury related. These injury-related ICPC diagnoses were categorized in
two groups. The first group consisted of all diagnoses which could only be the result of an
injury (e.g. fractures, burns and abrasions). To evaluate whether all ICPC diagnoses of this
first group were injury related, we randomly selected 5% of all episodes and manually judged
the notes of the general practitioner in the electronic patient files; all reviewed episodes with

these diagnoses proved to be unintentional injuries.
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The second group included diagnostic ICPC codes for which we were uncertain as to whether
they were the result of an unintentional injury. To assess whether or not they were injury
related, we randomly selected 10% of the episodes for each diagnosis (with a minimum of 10
per ICPC diagnosis). If only <20% of the episodes were the result of an unintentional injury,
all episodes with this diagnosis were excluded. If >80% were related to an unintentional
injury, all episodes with this diagnosis were included in our analysis.

Of the remaining ICPC diagnoses (>20% and <80% result of an unintentional injury) we
manually judged the notes of all individual episodes in the electronic patient files and these
were included in our analysis only when the general practitioner explicitly described an

unintentional injury (e.g. trauma, accident or fall).

Analysis

Characteristics of children that experienced a single unintentional injury were compared with
those of the injury-prone children because we hypothesized that risk factors associated with
experiencing one injury would be different from those for experiencing multiple injuries. The
following child characteristics were compared in univariate analysis: age, sex, ethnicity, and
the following family characteristics: degree of urbanization, socio-economic status, previous
unintentional injury in a sibling, and the age difference between mother and child. The
independent sample t-test was used to test differences in age. The Mann-Whitney test was
used to compare the total number of children in the family and the y” test to test differences in
socio-economic class, age, ethnicity, sex and degree of urbanization.

The age difference between mother and child was dichotomized at the lower quartile of 27
years.

When estimating the role of previous accidents in siblings, only data of families with two or
more children were used.

Univariately significant variables were entered into a multilevel logistic regression model to
test if they were independently associated with injury-proneness, adjusting for correlation
within families and number of children in the family. The statistical packages SPSS 11 and
SAS 8.2 were used for the analyses.
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Results
During the study period 10% (8365/82,053) of the study population experienced 9484

unintentional injuries. A total of 1014 children experienced mulﬁple injuries and were defined
as injury-prone children. These children (1% of the total study population) experienced 22%
of all injuries. The frequency of injuries in the injury-prone children ranged from 2 to 7
injuries; 85.5% of the injury-prone children experienced two injuries, 14.5% experienced
three or more.

The clustering of unintentional injuries was also seen in families; all injuries were
experienced in 22% of all families (1475/7651 total number of families) and 35% of all

injuries were experienced in 2% of all families.

Univariate analyses

The distribution of unintentional injuries varied with age, older children (age categories 5-11
and 12-17 years) were more likely to present with repeated unintentional injuries than
children aged 0 to 4 years. The mean age of injury-prone children was higher than singly
injured children (10.5 years and 9.1 years, respectively; p<0.001). Table 1 compares several
child and family characteristics of the single injury children and the injury-prone children.
The mean age difference between mother and child was 28.6 in the injury-prone children
compared to 29.4 years in the singly injured children. The socio-economic status was slightly
lower in the injury-prone children and they more often lived in rural areas. A previously
injured sibling was found twice as often in the group of injury-prone children than in the
group of singly injured children. Child's gender, ethnicity and total number of children in the

family were not associated with injury-proneness.

Multilevel analysis

After adjustment for socio-economic class, total number of children in the family and for
correlation within families, a previous unintentional injury of a sibling emerged as the
strongest predictor of experiencing a second injury if a child had already experienced one
injury. Another independent predictive variable was age: children aged 12 to 17 years were at
higher risk than younger children. Residence in rural areas and a smaller age difference
between mother and child were also significantly associated with the risk of experiencing

repeated injuries (Table 2).
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Table 1. Characteristics of accident-prone children compared to singly injured children.

Total number of unintentional injuries

1 =2
p-value
(N=7351 children) (N=1014 children)
Age (years)

0-4 1822 (24.8%) 167 (16.5%)

5-11 2683 (36.5%) 327 (32.2%)

12-17 2846 (38.7%) 520 (51.3%) <0.001"
Age of children (mean, in years) 9.1 10.5 <0.001*
Gender

Boys 4147 (54.4%) 603 (59.5%)

Girls 3204 (43.6%) 411 (40.5%) ns¥
Mean number of children in R
amily 2.28 2.30 ns
Age difference mother-children 994 8.6 <0.001*
(mean, in years)

Socio-economic class

High 2005 (38.5%) 251 (34.4%)

Middle 2061 (39.6%) 291 (39.9%)

Low 1140 (21.9%) 188 (25.8%) <0.037
Degree of urbanisation

Urban 1718 (23.4%) 177 (17.5%)

Semi-rural 1551 (21.1%) 195 (19.2%)

Rural 4082 (55.5%) 642 (63.3%) <0.001"
Previous unintentional injury of
sibling

No 6795 (92.4%) 858 (84.6%)

Yes 556 (7.6%% 156 (15.4%) <0.0017
Ethnicity

Western 5067 (92.5%) 706 (91.2%)

Non-western 412 (7.5%) 68 (8.8%) ns’

*Independent samples t-test, * Pearson Chi-Square, ° Mann-Whitney Test

ns: not statistically significant



Table 2. Multilevel analysis for accident-proneness, OR and 95% confidence intervals.

OR 95%CI

Age (years)

0-4 Reference

5-11 1.21 095 - 1.53

12-17 1.67° 132 - 210
Degree of urbanisation

Urban Reference

Semi-rural 1.20 092 - 158

Rural 1.49° 119 - 188
Age difference between mother
and children (years)

<27 1.32V .10 - 1.59

227 Reference
Socio-economic class

High Reference

Middle 1.16 093 - 143

Low 1.06 088 - 128
Previous unintentional injury of sibling

Yes 2.00° 1.58 - 254

No Reference

Adjusted for correlation within families and the number of children in the family

°p <0.001; V p <0.01

Discussion

To our knowledge this is the first study to identify injury-prone children in a primary care
setting. The data show that a particular group of children is injured more frequently, and
therefore experiences the majority of all unintentional injuries.

Clustering of injuries has been described in other settings, e.g. Schor et al. found that 1% of a
school population experienced 17% of all injuries. '° Others found that 10% of individuals
experienced 37 % of total injuries and 5% of all families experience 12% of the injuries.”
However, the present results indicate that the clustering of unintentional injuries may be even

more pronounced than previously reported.
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To identify child and family factors related to injury-proneness we used a multilevel model;
this technique is not yet commonly applied in this area. However, the multifactorial aetiology
of unintentional injuries is best analyzed with multilevel modeling in order to take into
account the factors at both the individual and family level %

Surprisingly, boys did not have a higher risk to be injury-prone than girls, although previous
studies on unintentional injury, including our own previous analyses,'! show that the male
gender is the main risk factor to distinguish between no injury and one or more injuries.
However, the current analyses show that gender is not significantly associated with injury-
proneness. Thus, the injury-prone children are not typically boys, although gender remains to
be a risk factor for injuries in general. Therefore, we hypothesize that injury-proneness is
more strongly related to a non-gender related characteristic (such as clumsiness) than to a
more exploring behavior which is thought to be a boy-specific characteristic.! Future
research is needed to support this theory.

The most predictive characteristic was a sibling who had a previous unintentional injury.
Others have also reported that a previous injury in a family increases the risk of unintentional
injuries in other family members; e.g. stressful life events, such as parental-child conflicts are
related with a higher risk of experiencing unintentional injuries.”* They found that the
increased risk only lasted for 3 or 6 months. Our results support their finding since most
(80%) of the ‘second’ injuries in a child occurred within 6 months after the “first’ injury in the
other sibling. The first unintentional injury of a child could be a stressful life event that
triggers future injuries. Or, both this first and the subsequent injury could be the result of
another stress raising event.® ’

Another important predictor for repeated injuries is age: children older than 4 years and
especially older than 11 years are more likely to be injury-prone than the youngest age group.
This could be explained by the fact that younger children are more likely to be supervised by
their parents, which is an important protective factor.”

Injury-prone children and their families more often live in a rural environment, a finding also

reported by others.”**
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Limitations

The most important limitation of our study is the possible misclassification of injuries. We
cannot be certain that all diagnoses classified as injuries were indeed unintentional injuries. In
an attempt to minimize misclassification, we manually judged the majority of the diagnoses.
Another limitation is the lack of data about the circumstances preceding the injury.
Furthermore, we cannot rule out child abuse, which may account for some of the repeated
juries.

Regarding the association between mjury-proneness and rural environment we have to take
mto account that, in a rural environment, the average distance to a general practitioner is
generally shorter than to an emergency department. Therefore, children living in a rural
environment may more frequently be treated by their general practitioner for unintentional
mjuries, compared with children living in urban areas. Another factor of special importance to
the younger children is the help-seeking behavior of the parents. One can imagine that injured
children with insecure parents more frequently visit a general practitioner and are therefore
more frequently classified injury-prone. Unfortunately, we cannot correct for these factors

because we have no data on severity of injury nor of parental behavior.

Conclusion

We identified a small group of children that we could define as injury-prone. These children
consult their general practitioner repeatedly as the result of multiple unintentional injuries.
Others have shown that prevention actually decreases unintentional injury rates. It is a point
of debate whether prevention should focus on children at risk as individuals, or on their
families. Most characteristics that we found to be associated with injury-proneness are family
characteristics. Furthermore, the strong relation between a previously injured sibling and
injury-proneness of a child calls for an approach at family level. Therefore, this study
identifies opportunities for injury prevention at family level. For example, prevention could
focus on families living in a rural environment with mothers under 27 at time of birth, which
present with a child with a first unintentional injury, in addition to preventive measures

provided to the general population.
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7. Self-reported perceived health and morbidity

in overweight and obese children



Abstract

Objective To examine differences in self-reported health and morbidity presented in general
practice between children with and without overweight, and to identify children at risk for
overweight.

Methods We used data from a representative survey of morbidity in 104 Dutch general
practices in 2001. During the survey, a random sample of 2719 children aged 2-17 years
responded to a health interview. Body mass index was calculated using self reported weight
and height and interview data were linked to morbidity presented in general practice.

Results Of all children, 12% were overweight or obese (319/2719). Overweight children aged
12-17 years reported poorer perceived health and presented more disease episodes in general
practice than non-overweight children. Parents of overweight children aged 2-11 years (proxy
interview) did not report a poorer health for their children but the children did consult the
general practitioner more often. Morbidity patterns of overweight children differed from
children without overweight; they reported more ear and respiratory complaints and had
higher incidence rates of ear diseases (178/1000 person years vs. 105/1000 person years,
p=0.02) and respiratory diseases (311/1000 person years vs. 217/1000 person years, p<0.01)
in general practice. Children in low-income families (OR 1.5, 95% CI 1.2-2.0), living in urban
areas (OR 1.6, 95%CI 1.3-2.1), are at higher risk for overweight.

Conclusion Overweight and obesity is a health burden for children on a daily basis, resulting
in short-term health consequences. This finding reinforces the need for preventive strategies
in childhood.
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Introduction

An increasing prevalence of overweight and obesity in children has been reported throughout
the developed world, and this trend has also been observed in the Netherlands.*®> From 1980
to 1997, the prevalence of overweight and obesity has more than doubled; in the ages 5-7
years the prevalence of overweight and obesity has even tripled. This trend raises concern,
and as in other countries, the national Health Council has recently stressed the importance of
obesity in relation to health risks and urges further research in this field to assess trends and

examine prevention strategies for obesity.®

A considerable amount of research has been performed investigating the long and short-term
health rigks in order to determine the clinical and public health consequences of the obese
youth.”'” Nevertheless, the current perception is that obesity in children is a threat for future
health, but does not yield immediate negative health effects. Moreover, most research on
short-term health consequences examined differences in occurrences of specific health

2
W12 rather

problems such as asthma, or rare diseases in childhood such as diabetes mellitus,
than mvestigating differences in general morbidity and perceived general health status in its
entirety. And exactly the latter is of interest: what is the perceived health in general of
overweight and obese children? Do overweight and obese children indeed perceive a poorer
health or have more or different health problems than other children in daily life? If so, this
knowledge could be useful for the development and implementation of preventive strategies,
for example by addressing parents to increase their insight in their child’s current (perceived)
health. If they are aware of day-to-day health differences in their overweight children, it is
imaginable that they may be more motivated to achieve weight loss in their child, for example
by adjusting to more healthy eating patterns and/or by encouraging physical activities.

A recently performed national survey in general practice in the Netherlands," allows linkage
of subjective interview data with general practitioners” medical records. This opens the
opportunity to address questions such as: What is the overall perceived health of overweight
and obese children? Do overweight and obese children have more complaints or symptoms
on a day-to-day basis? Is medical help sought more frequently and do they present other
morbidity patterns in general practice? This study aims to clarify these issues. In addition, we

aim to identify socio-demographic characteristics of obese and overweight children in order to

describe the children most at risk in the Netherlands.
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Methods

Design

Data were used from the second Dutch national survey of general practice, performed by the
Netherlands Institute for Health Services Research (NIVEL) in 2001."® This national survey
consisted of morbidity registration by general practitioners and face-to-face health interviews
with a randomly selected sample of the patient population. Interview and morbidity data were
linked and used for the present study. In the Netherlands, general practices have a fixed list
size, which means that all non-institutionalised inhabitants are listed in a general practice, and
secondary care is limited to patients that are referred by their general practitioner.

A total of 195 general practitioners in 104 practices participated in the survey (164.75 full-
time equivalent). The participating general practitioners were representative for age, gender

and settlement in rural or urban areas.

Interview

A random sample of approximately 150 registered patients per full-time equivalent general
practitioner was selected and approached to participate in an elaborate health interview, in
order to achieve the targeted response rate of 80 patients per full-time equivalent general
practitioner. The overall response rate of approached patients was 65%. The interviews were
performed by trained interviewers and the interviews were evenly distributed among four
consecutive 3-month periods to correct for seasonal fluctuations. Items used for this study
included family structure and socio-economic status, self-reported height and weight, self-
reported perceived health and the number and nature of symptoms or complaints during the
previous two weeks. If the children were younger than 12 years, a proxy interview was
carried out with a parent. In children aged 12-17 years, the interviews were conducted with

the children themselves, usually with a parent present elsewhere in the house.
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Morbidity registration

During 12 months the general practitioners registered all physician-patient contacts and
registered all health problems presented within a consultation. This survey was episode-
orientated, meaning that different consultations concerning the same health problem were
clustered into one disease episode. A consultation concerning a new health problem,
according to the general practitioner, marks the beginning of a new episode. The diagnosis
made by the general practitioners was coded using the ICPC.!* For the present study,
morbidity data of eight practices were excluded due to insufficient quality of the morbidity

registration.

Overweight and obesity

The internationally recommended body mass index (BMI) was used as a measure of
overweight and obesity in the children, *which was based on self-reported weight and height.
A recently developed standard for overweight and obesity BMI cut-off points in Dutch
children was used to determine the prevalence of overweight and obesity in the study
population.’ These cut-off points are almost identical to the recommended worldwide

standard definition of overweight and obesity.'®

Measurement of self-reported perceived health

Self-reported health was assessed by a single-item health status question (adapted from the
SF36). Children (or parents) were asked “How is your (child’s) health in general? Excellent,
very good, good, poor or very poor?” Furthermore, children (or parents) were asked whether
they (their child) experienced one or more of 41 acute symptoms during the past fourteen

days (e.g. cough, sore throat, fever, tiredness, listlessness, etc.).

Study population

For the present study, interview data and corresponding general practitioners’ morbidity
registration data were used of the 2-17 year old children. Children under the age of 2 years
were excluded because overweight and obesity is not defined in these ages. Further, we
excluded children that did not have Dutch nationality for two reasons: first, only Dutch-
speaking persons were included in the interview survey. Therefore, only the children of
Dutch-speaking ethnic minority groups were included which caused a bias in the response of
this group. Second, the BMI cut-off values were developed based on Dutch children only. A
total of 2719 children were included in the analysis.
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Analysis

Prevalence of overweight and obesity was calculated for three age categories: preschool age
(2-4 years), pre-pubertal age (5-9 years) and from early pubertal age onwards (10-17 years).
In the assessment of the prevalence of overweight and obesity, overweight children and obese
children are assessed separately. In all subsequent analyses, overweight and obese children
are clustered into one group: ‘overweight & obese children’.

Children with overweight or obesity were compared with children without overweight.
Differences in the categorical characteristics were tested with chi-square tests. A multivariate
logistic regression model was used to identify independent associations of family
characteristics and the presence of overweight and obesity in children. Self-reported health
was analysed separately for children younger and older than 12 years because of the proxy
interview with children younger than 12 years. Differences in categories of self-reported
health, health problems, GP consultations and number of episodes were tested with chi-square
tests. Differences in the number of health problems or consultations were tested with the
Mann-Whitney test. Incidence rates were calculated by dividing the number of new episodes
by the total number of person years, and were compared considering a Poisson distribution.

We used SPSS version 11.0 for the analysis.

Results

Prevalence

Of the 2719 children included in the analysis, 319 children were overweight or obese (219
and 100 children, respectively). The overall prevalence of overweight and obesity is 11.7%
(95%CI1 10.5-13.0). The distribution by age group is shown in figure 1. In the 2-4 year olds
the prevalence of overweight is 8%; the prevalence of obesity is 8%. In children aged 5-9
years, the prevalence of overweight is 10%; the prevalence of obesity is 5%. Of the 10-17
year olds, 8% are overweight, but obesity is much less prevalent in this age group (2%).
Self-reported health

Table 1 shows that parents report no significant difference in experienced health between the
2-11 year old overweight and obese children and non-overweight children. The overweight
and obese children older than 12 years reported a significantly lower perceived health. The
number of self-reported health problems during the previous 14 days does not differ

significantly between children with or without overweight, in either of the two age groups.
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Figure 1. Prevalence of overweight and obesity in the sample
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Table 1. Self-reported health and health problems.
Children without Overweight &
overweight obese children
(n=2140) (n=319)
Self-reported health
2-11 years
very good 684 (63.6%) 109 (61.6%)
good 344 (32.0%) 58 (32.8%) p=0.7
poor 48 (4.5%) 10 (5.6%)
12-17 years
very good 434 (56.7%) 37 (43.5%)
good 295 (38.5%) 39 (459%) p=0.02
poor 37 (4.8%) 9 (10.6%)
Number of self-reported health
problems < 14 days 2.9 (3605/2140) 3.2 (1013/319) p=0.7
2-11 years
none 264 (19.2%) 49 (20.9%)
1-2 544 (39.6%) 91 (389%) p=038
3 or more 566 (41.2%) 94 (40.2%)
12-17 years
none 73 (9.5%) 13 (15.3%)
1-2 266 (34.7%) 23 (27.1%) p=0.1
3 or more 427 (55.7%) 49 (57.9%)

Not all cells add up to the total of children in each group, because of missing
values in the questionnaire or morbidity registration data.



Figure 2 presents the self-reported complaints per specific symptom group over the previous
14 days. Overall, 81% (257/319, 95%CI: 76-85) of the children with overweight reported
complaints; 84% (1803/2140, 95%CI: 83- 86) of the children without overweight reported
complaints. Fatigue and psychosomatic complaints such as insomnia and listlessness were
often reported by all children or their parents. Ear complaints and respiratory problems were

reported significantly more often by overweight and obese children.

Figure 2. Reported complaints during the previous 14 days.
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Consultations and episodes in general practice

The number of general practitioner consultations differs significantly among the 2-11 year
olds, and the number of presented episodes differs significantly between children with and
without overweight in the older children (Table 2). On average, children without overweight
consult the general practitioner less than two times per year, whereas overweight and obese
children consult their general practitioner more than twice. The number of presented episodes
in general practice ranges from 1.6 per year in 2-11 year olds without overweight, to 2.5 per
year in 12-17 year olds with overweight. Exclusion of consultations for overweight or obesity
did not change these results. Health problems that were reported more often by overweight

and obese children were also presented in general practice more often.
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Table 2. Consultations and number of presented episodes in general practice.

Children Overweight &
without obese children
overweight
(n=2140) (n=319)
No. of GP consultations
(1 year)
2-11 years
none 431 (33.3%) 66 (30.0%)
1 consultations 309 (23.9%) 41 (18.6%) p=0.046
2 consultations 189 (14.6%) 46  (20.9%)
>3 consultations 366 (28.3%) 67 (30.5%)
mean 1.93 (2495/1295) 242 (532/220) p=10.07
12-17 years
none 254 (34.4%) 25 (30.1%)
1 consultations 182 (24.6%) 15 (18.1%) p=20.3
2 consultations 108 (14.6%) 15 (18.1%)
>3 consultations 195 (26.4%) 28 (33.7%)
mean 1.80 (1329/739) 2.58 (241/83) p=10.07
No. of health problems
presented in general practice
2-11 years
none 425 (32.8%) 63  (28.6%)
1-2 episodes 571 (44.1%) 95 (432%) p=02
>3 episodes 299 (23.1%) 62 (28.2%)
mean 1.59 (2062 /1295)  1.97 (434/220) p=0.06
12-17 years
none 234 (31.7%) 22 (26.5%)
1-2 episodes 340 (46.0%) 35 (422%) p=0.2
>3 episodes 165 (22.3%) 26 (31.3%)

mean 1.62 (1197/739) 245 (214/83) p=0.02




In the overweight and obese children, incidence rates for ear and respiratory problems were
179 per 1000 person years and 311 per 1000 person years, respectively, whereas in children
without overweight these incidence rates were 105 per 1000 person years for ear problems
and 217 per 1000 person years for respiratory problems (difference in incidence rate ear
problems: p = 0.003; difference in incidence rate respiratory problems; p = 0.005).
Overweight and obese children also presented slightly more musculoskeletal problems,

predominantly the older children, but this difference was not significant (p = 0.12).

Figure 3. Incidence rates of health problems presented in general practice.

Respiratory * |
Skin diseases
Musculoskeletal
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T T T T 1
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Number of new episodes per 1000 person years

* statistically significant difference (p<0.05) between the children without overweight and the children
with overweight or obesity.

Children at risk for overweight or obesity

Socio-demographic characteristics of the overweight and obese children are tabulated and
compared with children without overweight (Table 3). There is no gender difference in the
occurrence of overweight or obesity. Multivariate analysis, adjusting for correlations between
the socio-demographic characteristics, shows that family income and residence in urban areas

is independently associated with a higher risk of overweight and obesity in children.
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Table 3. Characteristics of overweight & obese children compared with children without overweight (unadjusted and adjusted OR; 95%
confidence intervals).

Children Overweight

without & obese  Unadjusted (95%CI) Adjusted (95%CI)
overweight children OR ORY
(N=2140) (N=319)
Number Number
Gender
male 1077 150 ref ref
female 1063 169 1.1 (0.9-1.4) 1.1 (0.9-1.4)
No. of persons in household
<3 persons 321 69 1.4 (1.1-1.9) 1.3 (0.9-1.9)
4 persons 1033 156 ref ref
>5 persons 784 93 0.8 (0.6-1.0) 0.9 (0.6-1.1)
Family structure
2 parent household 1955 282 ref ref
1 parent household 167 34 1.4 (0.9-2.1) 1.2 (0.8-2.0)
Education level
high 1337 213 ref ref
low 793 104 1.2 (0.9-1.6) 1.1 (1.2-2.0)
Family income
low 787 157 1.6 (1.22.0)% 1.5 (1.2-2.0)%
high 1194 151 ref ref
Residence
urban 1065 197 1.6 (1.3-2.1)% 1.6 (1.3-2.1)%
rural 1075 122 ref ref

Not all cells add up to the total number of children in each group, because of missing values in the questionnaire.

tadjusted for age and for the other variables, [ p < 0.01



Discussion

To our knowledge, this is the first population-based study indicating that overweight is a
health burden for children on a day-to-day basis. Not only do overweight and obese children
experience more and different health problems than their peers, overweight teenagers also
report a poorer perceived health.

The prevalence of overweight and obesity seems to have increased significantly since 1997
and especially in young children, the 2-4 year olds. In 1997, the prevalence of obesity in these
children ranged from 1-2%.” In our study we found a prevalence of approximately 8% (Figure
1). Accordingly, in this age group the prevalence of non-obese overweight has decreased.
This finding is very worrisome, suggesting that there is a transition into obesity within the
overweight children and that the severity of overweight in these children has increased. In a
recent study in the UK, a similar increase of obesity in 3-4 year olds was observed and if this
trend persists public health consequences could be unexpectedly high.'” The population of the
present study and the population studied in 1997 are comparable and BMI definitions are
similar, thus rates prevalence rates of both studies are comparable However, because our
study population is relatively small, generalizability is limited and larger studies are needed to

confirm this trend.

Our results show that overweight and obese children older than 12 years report a poorer
perceived health than their peers and also present more health problems to their general
practitioner. Recently, Friedlander et al. also reported an association between overweight and
decreased scores for several quality of life domains, but only in 8-11 year olds.'® In the
current study, parents do not report differences in perceived health in the younger overweight
children; however, they do consult the general practitioner more often with their children.
This difference in self-reported health in the younger overweight children may be due to the
proxy design and it is possible that the younger children do perceive a poorer health, but that
this is unnoticed by their parents. Another explanation could be that, from a parent’s point of
view, it is less desirable to report that your child has poorer health. That overweight children
consult primary care more often was also reported in a Canadian study, which found a higher
prevalence of obesity in children aged 4 to17 years that consulted primary care compared with
the prevalence of obesity in children in the general population.'®

We also found that children with overweight and obesity have a different morbidity pattern,
both self-reported and presented in primary care. Strikingly, overweight children not only
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have more respiratory problems, but also have more ear problems compared to non-
overweight children. Previous studies also found an association between obesity and
respiratory problems (whether or not related with asthma),” and it is believed that obesity and
asthma are causally related.?’ However, in our study, subanalysis did not reveal any
differences in the occurrence of asthma, so other explanations as to why overweight children
have more respiratory and ear problems may be more appropriate. For example, researchers
who found no proof for an increase of allergic inflammation in overweight children, provide
evidence that obese children could have an upregulation of systemic inflammatory
mechanisms.”?* Our study supports this theory because, besides an increase in respiratory
problems, we also observe higher rates of ear infections in overweight children. The latter has
not been reported before and suggests that the impact of overweight or obesity is not limited

to an inflammation of the airway epithelium.

Which children are more at risk? We found that children in families with a lower income are
at higher risk to become overweight or obese and this socio-economic gradient has also been

-2 . . . . .
32527 Conversely, other researchers did not find this inverse association in

reported by others.
children and suggest that the social class differences are negligible.” These inconsistencies
could be due to the varying definitions of socio-economic status. Our finding that residence in
an urban area is associated with the risk of overweight in childhood confirms a nation-wide
study on childhood obesity.* Moreover, another Dutch study showed that children living in

urban areas had less healthy eating patterns.*®

Limitations

We used self-reported height and length to determine the BMI, which may have introduced
misclassification in this survey. However, in this study, we think that this is limited because
face-to-face interviews promote validity of answers® and, probably, especially that of self-
reported weight. Moreover, this would probably have led to an underestimation of overweight
and obese children in our study because we think that most people would be inclined to report
a lower weight. If there is misclassification in self-reported height, this will probably be
overestimated. Therefore, any misclassification of the BMI will most likely not affect the
direction of the relations found in this study. This is supported by a recent study comparing
self-reported height and weight with actual height and weight which showed small differences
in weight, but this had no impact on the assessment of obesity related morbidity>* A

consequence of such misclassification would also be an underestimation of the actual health
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differences in children. Although there was a 35% non-response in the survey, we argue that
selection bias was limited. Firstly, because the participants were sampled independent of
general practice consultation. Secondly, compared with data from Statistics Netherlands, the
children in our sample are representative for the Dutch childhood population and report
similar experienced health as other Dutch children. This study shows that socio-demographic
characteristics are associated with the risk of being overweight; however, we realize that a

cross-sectional design has limitations in the assessment of causal relationships.

Conclusion and implications

This study indicates that overweight and obese children present more health problems to
primary care than their peers. Moreover, overweight teenagers report that they feel less
healthy. The bulk of research on health consequences of childhood obesity to date is focussed
on long-term risks such as atherosclerotic diseases and the persistence of obesity into
adulthood.” *" This study shows that overweight and obese children also experience health
consequences in daily life. This is very disturbing and has not been reported earlier.
Childhood obesity should be considered as a chronic health problem and strategies should be
undertaken to tackle this increasing problem.>* General practitioners see overweight and
obese children in their surgery more often than children without overweight and therefore
they could play an important role in the treatment and prevention of obesity. Therefore, we
agree with others who propose a more active role of the general practitioner in preventing
childhood obesity and its consequences, for which several strategies have been
recommended.**** For example, it can be assumed that the general practitioners’ advice is
more effective if linked to health problems. Other recommended strategies include long-term
health interventions such as family fitness programmes. Simultaneously, other prevention
strategies should be considered, for example excluding unhealthy foods from school
cafeterias. Moreover, the finding that overweight children consult the general practitioner
more often opens opportunities to consider closer collaboration with Youth Health Care
Services. But, most important, parents of overweight children should be aware of the daily
(and long-term) consequences of overweight and should be encouraged (for example by
general practitioners) to achieve weight loss in their overweight children. Overall, it is clear
that childhood overweight and obesity is an increasing health threat, causing not only an
impaired health in the future, but at present. Future intervention studies are needed, which
could be focussed on low-income families in urban areas and could be performed in a primary

care setting.
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Part I

General practitioners’ management






8.

Dutch general practitioners’ referral of children to specialists



Abstract

Objective To examine current referral patterns for children aged 0-17 years and compare
these with referral patterns reported for 1987.

Methods Data were analysed from two national cross-sectional surveys in Dutch general
practice which were performed in 2001 (91 general practices) and in 1987 (103 general
practices). All new referrals to specialties were assessed by age, gender, ICPC category,
specialty referred to and specific episodes of disease. Referral measures were quantified as
new referrals per 1000 person years and per 100 new episodes, a measure of likelihood of a
child with a specific diagnosis to be referred. Rates in 2001 were compared with 1987.
Results Referral rates decreased from 138 per 1000 person years in 1987, to 84 per 1000
person years in 2001. Age differences in referral rates were similar. Compared to 1987, more
boys than girls were referred to specialists. The overall likelihood of a condition being
referred decreased from 8.0 per 100 episodes in 1987 to 6.5 per 100 episodes in 2001.
Reasons for referral also changed in 2001, particularly for the ENT specialist and
ophthalmologist. Moreover, referral rates for acute otitis media, refractive disorders and
vision problems decreased two- to four-fold in 2001.

Conclusion

Nowadays, Dutch general practitioners tend to manage more health problems themselves and

refer less children to specialists.
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Introduction

Although the vast majority of health problems in children presented in general practice are
managed by the general practitioners themselves, a part of general practitioners’ referrals
concern children. In the Netherlands, as in the UK, the general practitioner acts as a gatekeeper
for specialist care, so that access to specialist care is limited to those patients who are referred
by their general practitioner. Moreover, because every Dutch inhabitant is listed in a general
practice, referrals by general practitioners provide valid insight into the use of specialist care.
Only few studies have examined referrals in children to specialists by general practitioners in
more detail. Studies have either small numbers,' or are restricted to referrals to a single
outpatient clinic.* Even less information is available on how referral patterns evolve over time
within a particular country. In the first Dutch National Survey, performed in 1987, referral rates
for children in general practice showed varying referral rates by age, sex and specialty referred
to.® Since this first national survey, several changes have been made in health care for children
in the Netherlands. For example, several evidence-based guidelines for childhood diseases have
been implemented to help decision-making for referral to specialist care. These guidelines are
generally accepted and widely used by Dutch GPs.*

It is of interest, not only for general practitioners but also for specialists, to have insight in up-
to-date and nation-wide representative information on general practitioners’ referral rates. It is
of interest to know which conditions are frequently referred and which childhood problems are
managed predominantly by general practitioners and are seldomly referred. Moreover, valuable

insight may be gained in the demand for outpatient specialty care.
The objective of our study was to examine current referral patterns of general practitioners to

specialists for health problems in children aged 0-17 years, and to compare these data with the

first Dutch national survey of 1987.
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Methods

Data were analysed from the second Dutch national survey of general practice, which was
performed by the Netherlands Institute for Health Services Research (NIVEL) in 2001. In
addition, secondary analyses on data from the first Dutch national survey (1987) were
performed. Details on the design of both national surveys have been described elsewhere. ¢

For the current study data on children aged 0-17 years were analysed from both surveys.

Second National Survey

The second national survey was performed in 2001, 195 general practitioners in 104 practices
participated in the study. The participating general practitioners and practices were
representative for Dutch general practitioners and practices. The total study population
consisted of 394,192 patients, a 2.5% representative sample of the Dutch population.

During a one-year period all patient contacts and all new referrals were registered. All health
problems presented within one consultation were recorded separately using the International
classification of Primary Care (ICPC-1)’ and the diagnosis was coded immediately by the
general practitioner using ICPC. This survey was episode-orientated, meaning that different
consultations concerning the same health problem were clustered into one disease episode. The
last diagnosis made by the general practitioner was considered the diagnosis of the episode. If a
referral was made during a consultation, the specialty referred to was registered and the referral
was linked to the diagnosis made by the general practitioner and to the relevant episode. Patient
characteristics such as age and gender were derived from the general practitioners computerised
patient records.

For this analysis data from 13 practices were excluded for the following reasons: In 8 practices

the quality of registered data was poor and 5 other practices failed to register referrals.

First Dutch National Survey

The first national survey was performed in 1987. A non-proportionally stratified sample of 161
general practitioners (103 practices) was randomly selected to participate in the study. The
general practitioners were divided into 4 groups and each group registered all contacts between
patient and doctor on registration forms during one of four consecutive 3-month periods during
1987. Data recorded of each consultation included patient characteristics (age, gender), reason
for encounter, diagnosis and new referrals to specialists. Diagnoses made by the general

practitioner were coded afterwards by specially trained clerks using the ICPC. The first national
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survey was also episode-orientated. Because of an underrepresentation of the population in
deprived areas, the population was weighed to the Dutch population of 1987 to correct for

morbidity presented in these areas.

Measures of referral and analysis

For the current study all new referrals to secondary care were evaluated with referring diagnosis
and specialty referred to. Referring diagnosis was considered the diagnosis at the time the
referral was made. A referral was considered new when a child was referred to a specialist for
the first time for a certain health problem. If, later on in the study period, the child was referred
to the same specialist but for a new and different health problem, this was considered as a new
referral. The referral rate was calculated as the number of referrals per 1000 person years. The
referral rate by episode of illness, a measure of likelihood of a certain health problem being
referred, was calculated as the number of referrals for a certain condition per 100 new episodes

presented to general practice.” For analysis SPSS version 11.0 was used.

Results

Overall referral rates

The study population of the 2001 survey consisted of 78,648 children aged 0-17 years. A total
of 101,398 new episodes were presented in general practice and 6608 new referrals were made
to specialists. A total of 6130 children were referred, 7.8% of all children [95%CI: 7.6-8.0]. The
overall referral rate to specialists was 84 per 1000 person years [95%CI: 82-86]. The study
population of 1987 consisted of 86,577 children, who presented 37,715 new episodes, and 2997
new referrals were made during the 3-month study period. This resulted in an overall referral

rate of 138 per 1000 person years [95%CI: 134-143].
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Referral by age and gender

Figure 1 shows the distribution of the referrals by age for 1987 and 2001. Both surveys show
similar referral patterns for age: most referrals in the first years of life (mainly to pediatricians
and ENT specialists), fewest referrals at ages 10 -14, and an increasing number of referral at
ages 15-17 years. In 2001, boys were referred more often to specialists than girls (boys: 89/1000
person years; girls 79/1000 person years, p<0,001). In 1987, girls were referred to specialists as
often as boys (girls: 138/1000 person years; boys 140/1000 person-year, p=0.69).

Figure 1. Referral rates for the population by age in 1987 and 2001
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Referral rates by diagnosis

Table 1 gives an overview of the referral rates for the population and referral rates per episode
of illness for both surveys by ICPC category. The likelihood of being referred, quantified in the
referral rate per 100 episodes of illness, decreased from an overall rate of 8.0 in 1987 t0 6.5 in
2001. Referral rates for musculoskeletal problems decreased by 65% and 55% respectively,
indicating that considerably more musculoskeletal problems were managed by general
practitioners themselves in 2001, and were less frequently referred to secondary care. It is also
shown that population-based referral rates for respiratory and skin problems are high, but the
likelihood for these conditions to be referred is relatively low. In 2001, general practitioners
referred more children with psychological or psychiatric problems. This increase is mainly

accounted for by a substantial increase of referrals for learning problems.
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Table 1. Referral rates for the population and referral rates per episode of illness referability
rates by ICPC category in 1987 and 2001

Number Population-based Episode-based
1987 2001 referral rate referral rate
(3 months) (12 months) 1987 2001 1987 2001

A General 175 531 8 7 4 4
B Blood 21 38 1 0.5 7 4
D Digestive 196 563 9 7 6 6.5
F Eye 379 771 17.5 10 28 18
H Ear 388 839 18 10.5 11 8
K Circulatory 38 130 2 1.5 31 32
L Musculoskeletal 524 698 24 9 13

N Neurological 50 206 4 2.5 18 85
P Psychological 42 291 2 35 8 14
R Respiratory 443 1008 205 13 4 4.5
S Skin 464 871 215 11 7 4
T Endocrine 70 160 3 2 22 20
U Urology 28 125 1.5 1.5 5 6.5
W Pregnancy 22 14 1 0.2 10 1
X Female genital 22 54 1 0.5 5 3.5
Y Male genital system 85 294 4 35 29 28
Z Social problems 9 15 0.5 02 4 4.5
Total 2997 6608 138 84 8.0 6.5

Population-based referral rate: new referrals per 1000 person years.

Episode-based referral rate: new referrals per 100 new episodes.

Table 2 gives the top-5 diagnoses leading to referral within each of the specialties most
frequently referred to in 2001 (covering 41% of all referrals).Referral rates for the population
and referral rates per episode of illness from both surveys are shown. This table illustrates that
the reasons for referral have changed considerably, especially for referrals to the ENT-
specialist: in 2001, the referral rate for acute otitis media was 72% lower than in 1987 and is no
longer the main reason for referral to the ENT specialist, as it was in 1987. In 2001, the
dermatological diseases warts and eczema were treated more often by general practitioners

themselves than in 1987.
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Table 2. Diagnoses (top-5) of the specialties most frequently referred to.

Referrals Population-based Episode-based
referral rate referral rate
1987 2001 1987 2001
ENT 325 20.9
R90 Hypertr./chron. infection T and A 42 3.9 54.8 46.0
H72 Serous otitis media/ glue ear 4.8 32 33.1 224
HO02 Hearing complaints 0.9 24 100 41.9
H71 Acute otitis media 6.9 1.9 7.5 3.1
R76 Acute tonsillitis/ abscess 24 1.0 5.6 53
Pediatrics 22.4 19.5
R96 Asthma 0.8 12 4.7 9.0
K81 Heart murmur 0.4 0.9 55.6 54.5
D01 Abdominal complaints 0.1 0.6 1.0 5.9
U71 Cystitis/ UTI 0.3 0.8 2.0 5.4
T10 Failure to thrive 0.8 0.7 45.0 29.4
Ophthalmology 18.3 10.5
FO05 Other vision problems 4.4 2.9 147.7 59.0
F91 Refractive disorders 6.6 2.6 140.2 73.6
F95 Strabismus 24 1.3 115.2 82.0
F99 Other diseases eyes/adnex 0.4 03 40.9 50
NO01 Headache 0.1 0.3 4.4 34
Surgery 24.2 9.3
D89 Hernia inguinalis 2.0 1.1 69.2 77.1
L72 Fracture: radius/ ulna 1.5 0.6 442 21.1
D88 Appendicitis 1.9 0.5 74.1 42.0
S94 Ingrown toenail 1.4 0.6 29.2 10.4
Y81 Phimosis 0.8 0.6 383 23.9
Dermatology 13.9 8.1
S87 Atopic eczema 0.9 14 8.2 8.6
S82 Naevus 0.4 0.9 18.7 15.4
S88 Eczema NEC 1.7 0.9 52 3.7
S03 Warts 3 0.8 7.6 22
S96 Acne 0.9 0.5 9.4 7.6
Orthopaedics 11.6 5.1
198 Acquired deformities of limbs 2.7 0.5 317 15.4
182 Congenital deformities 12 0.6 50 455
L15 Symptoms knee 0.1 0.6 5.1 6.1
L17 Symptoms feet/toes 0.3 0.4 9.9 33
L85 Scoliosis 1.0 0.3 29.9 21.6
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Discussion

Referral patterns of children have changed considerably during the past 15 years in the
Netherlands. Our results show that Dutch general practitioners nowadays refer fewer children
and are less likely to refer children to specialist care.

Not only has the overall number of referrals decreased, reflected in an almost 50% lower
population-based referral rate, but also the overall likelihood of a certain condition being
referred, reflected in the referral rate per 100 episodes of illness, has decreased by almost 20%.
In part, the decrease in population-based referral rate can be explained by an approximate 25%
decrease in childhood consultation rate from 1987 to 2001 (chapter 3). However, the episode-
based referral rate reflects general practitioners’ referral decision and is independent of
differences in consultation rates (assuming that severity of childhood morbidity presented in
general practice has not changed). That these episode-based referral rates have declined as well,
demonstrates clearly that general practitioners tend to manage more health problems themselves

in 2001 than they did before.

In 2001, 7.8% of the children in the Netherlands were referred to specialists, slightly less than
the 8.7% reported recently in the UK.®

To our knowledge no studies have examined general practitioners referrals of children over
time. Moreover, only a few studies have explored referral patterns for patients of all ages over
time. A Dutch study examining new referrals from 1971 to 1994 in four general practices
showed a decrease of new referrals after 1971, but from 1981 onwards the referral rates
remained more or less stable.” Statistics Netherlands collects secondary care-based data on
referrals to specialists, and they also found a decreasing number of childhood referrals between
1991 and 2000.'° A study of referral patterns in the UK showed a steady increase of referrals
from 1990 through 1994, not only to all specialties but also to pediatrics."!

Referral rates for children vary greatly by age at referral, which is illustrated for both surveys in
figure 1. Both surveys show highest referral rates in the first years of life, lowest rates at ages
10-14, and a gradual increase in the teen and adolescent age groups. This is consistent with
results of other studies.'? Although not fully understood, boys are referred to specialists more
often nowadays, a finding also reported by others. 1314

Parallel to the overall decreased referral rate, the likelihood for a condition being referred,
quantified in the referral rate per 100 episodes of illness, also decreased, although to a lesser

extent. One explanation is that, during the past 15 years, a considerable amount of research
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has been performed in primary care rationalising a watchful-waiting policy or non-invasive
treatment for several childhood conditions, showing that referral to secondary care is often not
necessary. Furthermore, based on this research, several new guidelines for childhood diseases
were developed including criteria for referral, which may have attributed to the decrease in
episode-based referral rates. In particular, this may be the case for referrals to the ENT
specialist and ophthalmologist. For example, the otitis media guideline (the first Dutch
guideline concerning children) appeared in 1990 and gives clear advice as to when referral is
appropxwiatez15 Although our study design does not allow statements about causal associations
between lower referral rates and guideline adberence, our results do suggest that these
guidelines are helpful in deciding when to refer and thus leading to fewer referrals to
secondary care. This may also be the case for referrals to the ophthalmologist; a guideline on
refractive disorders and vision problems was implemented in 1990, with well-defined
recommendations as to when a child should be referred.'® In 2001, the likelihood of referral
for respiratory problems had not decreased, but referral rates for these conditions decreased
from 20.5 in 1987 to 13 in 2001. This implies that fewer children consult their general
practitioner for respiratory tract problems, as was also found in a previous analysis of the
present survey. In contrast to the trend of overall declining referral rates for children, we
found that children were referred more often for learning problems. We hypothesize that these
are ADHD-related, for example that parents or teachers question whether learning problems

of a child are caused by ADHD and request referral for further testing.

In 2001, referral and referability rates of conditions such as fracture of the arm and
appendicitis (diagnoses that generally need treatment in secondary care) decreased two to
three-fold compared with 1987. An explanation for this unexpected finding could be that
patients went directly to the emergency department, but registration of the referral was not

made in the general practitioners’ records.!’
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Limitations

Although both surveys were similar in design and were performed by the same research group,
comparing referral rates of both surveys has limitations. For example, nowadays general
practitioners may refer health problems to the physiotherapist that previously may have been
referred to the orthopaedic surgeon; however, a subanalysis did not reveal any significant
changes in referrals to physiotherapists. Furthermore, in 1987 the diagnosis was coded by
trained NIVEL clerks, whereas in 2001 the general practitioners coded the diagnosis

themselves; which could have led to coding differences in diagnoses between the two surveys.

Implications for future research

This study gives a broad, up-to-date and representative picture of referral patterns in Dutch
children. The results show that referral patterns have changed considerably over time, with an
overall decreasing referral rate and an overall decreasing likelihood of diseases being referred.
Changes in referral patterns may be due to an improved primary care, but this study has not
addressed the question whether the decrease in referrals implies a decrease in inappropriate

referrals; this needs further research.
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Abstract

Objective To assess changes in antibiotic prescribing patterns for children between1987 and
2001, and to identify general practice characteristics associated with higher antibiotic

prescribing rates.

Methods Cross-sectional national survey of Dutch general practice in 1987 and 2001. Data
were used of all children aged 0-17 years; 86,577 children in 103 participating practices in
1987, and 76,010 children in 90 participating practices in 2001. Population-based, contact-
based and disease-based antibiotic prescription rates were evaluated by age, gender and
diagnosis. Practice characteristics associated with inappropriate broad-spectrum antibiotic

prescription were identified.

Results Population-based prescription rates decreased from 300/ 1000 children (95% CI, 292-
307) in. 1987 to 232/ 1000 children in 2001(95% CI, 228-235). In 1987, the contact-based
prescription rate was 108/ 1000 contacts (95% CI, 106-111) and this was somewhat similar in
2001: 103/ 1000 contacts (95% CI, 101-105). In 2001, increased disease-based prescription
rates were observed for acute otitis media, acute bronchitis, acute upper airway infections,
acute tonsillitis and cough. Overall, non-recommended broad-spectrum antibiotics were
prescribed more often in 2001 than in 1987 (87% in 1987 vs. 90% in 2001, p<0.001).
Adjusted for other practice characteristics, general practitioners in single-handed practices
prescribed 58% more broad-spectrum antibiotics inappropriately for upper airway infections

than general practitioners in group practices.

Conclusion Antibiotic prescribing in children is still relatively low in the Netherlands.
However, the prescription of broad-spectrum antibiotics for inappropriate diagnoses has
increased, an unfavourable trend given the emerging bacterial resistance. Single-handed

practices should especially be targeted to improve antibiotic prescribing in children.
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Introduction

In general practice antibiotic drug use is highest among children and approximately 70% of
all antibiotics in children are prescribed for upper respiratory tract infections.”* As in other
developed countrics, the most frequent type of misuse is prescribing antimicrobial agents for
infections which are commonly caused by a virus.>” Although non-hospital antimicrobial

87 several nation-wide

drug use in the Netherlands is the lowest in the European Union,
studies have reported inappropriate high antibiotic prescribing.*'° Moreover, there seems to
be a large variation between physicians in antibiotic prescribing." !> 12 In view of the
emerging worldwide threat of bacterial and antibiotic resistance, there is an increasing urge to
identify determinants and patterns of antibiotic prescribing to identify where clinical practice

. 2 -
can be improved > 13

Detailed information on antibiotic drug prescribing in general practice is scarce. Results from
the first Dutch national survey in general practice in 1987, showed that 20% of all antibiotics
for children was prescribed by 5% of the general pralcti’cioner_s.10 Since the first national
survey was performed, evidence-based guidelines rationalizing antibiotic prescription have
been developed by the Dutch College of General Practitioners. ’thcse guidelines in general
recommend restrictive antibiotic prescription and favour small—sp;‘ctrum antibiotics; for
example, antibiotics are recommended only for patients with severe tonsillitis, phenethicillin
being the antibiotic of first choice. A new guideline is always published in the Dutch journal
for general practitioners (Huisarts en Wetenschap) and a summary is also issued on so-called
practice cards. These cards, in handy format, ease the implementation and use of guidelines in
daily practice.

Although the guidelines are generally accepted and widely used by Dutch general

6,17

practitioners,'® ' recent evidence shows that the relative share of broad-spectrum antibiotics

is high in the Netherlands.'® This trend is worrisome and has not been observed in other

countries; on the contrary, many report declining antibiotic prescription rates.' %

We performed this study to obtain insight in the antibiotic prescribing patterns of 2001 and to
compare these with 1987.

The objectives of this study are to examine antibiotic drug prescribing for children in primary
care, by diagnosis, age and gender, to evaluate changes in antibiotic prescribing since 1987,

and to assess whether practice characteristics are associated with higher prescription rate.
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Methods

Data were analysed from the first and second Dutch national surveys of general practice,
which were performed by the Netherlands Institute for Health Services Research (NIVEL) in
1987 and 2001, respectively. For the present study, data from both surveys for children aged
0-17 years were analysed. In the Netherlands, general practices have a fixed list size, meaning

that all non-institutionalised inhabitants are listed in a general practice.

First Dutch National Survey 1987

A non-proportionally stratified sample of 161 general practitioners was selected randomly to
participate in the survey. The general practitioners were divided into four groups and each
group registered all contacts between patient and practice on registration forms during one of
the four consecutive 3-month periods during 1987. The registration periods were distributed
evenly among the four seasons to correct for seasonal variability of morbidity. Data recorded
of each consultation included patient characteristics (age, gender), reason for encounter,
diagnosis and prescription of drugs. Diagnoses made by the general practitioner were coded
afterwards by specially trained workers using the International Classification of Primary Care
(ICPC)*'. Other demographic patient characteristics were obtained by questionnaire. Because
of an underrepresentation of deprived areas, the population was weighed to the Dutch

population of 1987.

Second National Survey 2001

The second national survey was performed in 2001 and has been described in detail elsewhere
2 In short, 195 general practitioners in 104 practices registered all physician-patient contacts
during 12 months. General practitioners registered all health problems presented within a
consultation and diagnoses were coded using the ICPC. Also, all prescriptions made by the
general practitioner were registered. Characteristics of participating practices such as
pharmacy holding, the type of practice (single-handed/ group practice), settlement in rural or
urban area and list size was obtained by mailed questionnaire. Patient characteristics such as

age and gender were derived from the general practitioners’ computerized patient files.
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For this analysis data from 14 of the 104 practices were excluded for various reasons: ten
practices with inadequate registration of patient contacts or drug prescription were excluded
after quality control. Four other practices were excluded because they appeared not to have

registered morbidity or prescription data due to software problems.

Episodes of disease
Both surveys are episode orientated, meaning that different consultations concerning the same
health problem are linked to one episode. The last diagnosis made by the general practitioner

is considered the diagnosis of the episode of care.

Prescription measures

Prescriptions are coded according to the ATC classification.”® All prescriptions of antibiotics
for systemic use (Anatomic Therapeutical Chemical group JO1) are analyzed from both
surveys. In addition, from the survey of 1987, antibiotics of ATC groups JO3A, JO3B and
GO4A are analyzed as well, because in 2001 these ATC groups no longer exist and the
antibiotics with these codes are incorporated in the JO1 category (e.g2.1987: ATC code JO3A:
sulphonamides, ATC code JO3B: trimethoprim in combination with sulphonamides, GO4A:
antibiotics for urinary tract ). Antibiotics are analyzed by age group, gender and diagnosis for
which the prescription was made. Narrow-spectrum antibiotics are defined as antibiotics with
ATC codes JO1CE and JO1CF (phenoxymethylpenicillin, phenethicillin, flucloxacillin and
benzylpenicillin). Prescriptions are evaluated and compared by 1000 person years. To take
into account differences in consultation rates and the number of health problems encountered
in general practice, prescription rates are also examined per 1000 patient contacts (a contact-
based prescription rate) and by disease-specific episodes (a disease-based prescription rate).
The latter is a measure of likelihood of antibiotic prescription for a certain health problem.
For example, if a certain health problem has 20 prescriptions per 100 episodes, it can be
interpreted that 20% of episodes of that disease is treated with antibiotics.

To assess whether certain practices in the survey of 2001 were associated with antibiotic
prescribing, a measure of inappropriate antibiotic prescription was computed in order to
identify general practices in which improvement of judicious antibiotic prescription is most
needed. The measure calculated for each participating practice is the number of broad-
spectrum antibiotic prescriptions for the diagnoses with ICPC code R05 (cough), R74 (acute
upper airway infection) and R78 (acute bronchitis) per fulltime-equivalent general

practitioner. For these diagnoses antibiotics are generally considered inappropriate and this is
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supported by overwhelming evidence.”* Prescription of broad-spectrum antibiotics for these

diagnoses is considered even more inappropriate.

Analysis

The 95% confidence intervals were calculated around prescription rates, and differences in
proportions of types of prescribed antibiotics in both surveys were tested with chi-square
tests. To identify characteristics of general practices associated with inappropriate antibiotic
prescribing, a Poisson regression model was used. As dependent variable the number of
broad-spectrum antibiotic prescriptions for diagnoses R05 (cough), R74 (acute upper airway
infection) and R78 (acute bronchitis) per fulltime-equivalent general practitioner was used.
Independent practice characteristics entered in the model were: the type of practice
organisation (single-handled vs. group practice); the number of children listed in the practice;
the proportion of children in the practice as a proxy of experience with childhood conditions,
pharmacy holding and degree of urbanisation

Extra Poisson dispersion was taken into account. For analysis SPSS version 11.0 and SAS

version 8.2 was used.

Results

Antibiotic prescription rates, by age and gender.

During the survey of 1987, 86,577 children had 59,855 encounters in general practice
resulting in 50,829 episodes of disease. A total of 5,648 patients received 6,487 antibiotic
prescriptions resulting in an overall antibiotic prescription rate of 300 per 1000 person years
(95% (1, 292-307) and 108 per 1000 GP contacts. In the survey of 2001, a total of 76,010
children aged 0-17 years presented 152,282 episodes of disease during 171,272 contacts with
general practice. A total of 17,636 antibiotic prescriptions were issued to 12,231 patients,
which gives a significantly lower overall prescription rate of 232 per 1000 person years (95%
CI, 228-235) (Table 1.). Taking into account the differences in consultation rates in both
surveys, the contact-based prescription rate of 1987 is 108 per 1000 encounters in 1987 (95%
C]J, 106-111), compared to 103 per 1000 encounters in 2001 (95% CI, 101-105); this
difference between surveys is just significant. Overall, girls received somewhat more
antibiotics than boys, but the 0-4 year old boys received most antibiotic prescriptions: 500 per

1000 person years in 1987 and 444 per 1000 person years in 2001.
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Table 1. Antibiotic prescriptions by age category and gender: comparison of national surveys
1987 and 2001+

National Survey National Survey
1987 2001
No. of per per No. of per per
prescriptions 1000 pys 1000 prescriptions 1000 pys 1000
contacts contacts
Total 6,487 300 108 17,636 232 103
Boys 0-4 1,485 500 123 4,644 444 127
5-9 902 302 121 1,958 173 94
10-14 401 137 79 1,004 92 61
15-17 441 191 93 915 144 91
total 3,229 289 109 8,521 218 102
Girls 04 1,283 460 116 3,933 407 128
5-9 907 324 128 2,313 219 119
10-14 465 163 79 1,330 125 70
15-17 603 292 92 1,539 248 84
total 3,258 311 106 9,115 246 104

tTotal number of antibiotic prescriptions, per 1000 person years (pys) and per 1000 GP contacts in
each age category (including all patient contacts).

Antibiotic prescriptions per ICPC category

The health problems, for which antibiotics were prescribed, are distributed among the ICPC
chapters in table 2. Antibiotic prescriptions are not only presented per 1000 person years, but
also per 100 ICPC chapter-specific episodes. The overall antibiotic prescription rate per 100
episodes in the second survey was 11.6 (95% CI, 11.4-11.8); this can be interpreted as, 11.6%
of all episodes of disease were treated with antibiotics. In 1987 this episode based prescription
rate was 12.7 per 100 episodes (95%CI, 12.4-13.0). In 2001, 45% of the antibiotics were
prescribed for respiratory problems, compared with 66% in 1987. In 2001, 25% of these
respiratory episodes were treated with antibiotics compared with 33% in 1987 (difference: 8%
p<0.001). In 2001, 29% of the ear problems were treated with antibiotics; in 1987 this
proportion was 23% (p<0.001).
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Table 2. Distribution of prescriptions by the ICPC chaptersi

National Survey National Survey
1987 2001
Number (%) per per 100 | Number (%) per  per 100
1000 pys episodes 1000 pys episodes
A General 185 (29%) 8.5 23 296 (1.7%) 3.9 2.1
H Ear 890 (13.7%) 41.1 23.1 | 3,556 (20.1%) 46.8 29.3
R Respiratory tract 4,303 (66.3%) 198.8 332 | 7,908 (44.8%) 1040 248
U Urinary Tract 433 (6.7%) 20.0 654 | 1,682 (9.5%) 22.1 66.7
Other ICPC chapters 673 (10.4%) 309 2.7 1,966 (11.1%) 259 2.5
Unknown 3 (0.06%) 0.1 1.5 2,228 (12.6%) 29.3 16.6
Total 6,487 (100%) 299.7 12.7 1 17,636 (100%) 232.0 11.6

1 Total number, prescription per 1000 person years (pys) and per 100 chapter specific episodes of

disease.

Diagnoses most frequently prescribed antibiotics

Table 3 shows the top 15 diagnoses for which antibiotics were given. In 1987 and 2001 these
health problems accounted for 82% and 75% of all antibiotic prescriptions, respectively. In
2001, acute otitis media was the most important diagnosis for which antibiotics were
prescribed, followed by acute bronchitis, (the number one reason in 1987) and urinary tract
infection. The likelthood of receiving an antibjotic prescription for these diagnoses in 2001
increased significantly. On average, all episodes of urinary tract infection were prescribed at
least one antibiotic prescription in 2001; during a few episodes more than one antibiotic
prescription was made. Antibiotic prescription for episodes of asthma decreased from 27.9%
in 1987 to 7.3% in 2001.
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Table 3. Diagnoses for which antibiotics were most frequently prescribed, in 1987 and 2001. Total number, per 1000 person years and per 100

disease episodes.

Survey 1987 No. of no/1000  no/100 Survey 2001 No. of no/1000  no/100
Diagnosis prescrip. person  disease Diagnosis prescrip.  person  disease
years episodes years episodes

1. R78 acute bronchitis 1,236 57.1 75.2 | 1. H71 acute otitis media 3,101 40.8 55.8
2. R74 acute upper airway inf. 754 34.8 16.4 | 2. R78 acute bronchitis 2,204 29.0 83.5
3. R76 acute tonsillitis 692 31.9 70.9 | 3. U71 urinary tract infection 1,595 20.9 104.5
4. H71 acute otitis media 682 31.5 33.5 | 4. R74 acute upper airway inf. 1,473 194 17.0
5. R75 sinusitis 449 20.7 73.3 | 5. R76 acute tonsillitis 1,285 16.9 73.4
6. U71 urinary tract infection 408 18.9 94.6 | 6. R81 pneumonia 606 8.0 85.0
7. R81 pneumonia 258 11.9 103.2 | 7. S84 impetigo 596 7.8 304
8. R96 asthma 216 9.9 27.9 | 8. R75 sinusitis 543 7.2 68.9
9. S84 impetigo 127 5.9 35.6 | 9. ROS5 coughing 462 6.1 8.8
10. 896 acne 109 5.0 17.4 | 10. 896 acne 321 42 29.0
11, R77 laryngitis 111 5.1 27.5 | 11. R90 chronic tonsillitis 285 3.7 322
12. R71 whooping cough 66 3.1 55.8 | 12. R96 asthma 244 32 7.3
13. R83 other respiratory inf. 65 3.0 47.0 | 13. R72 streptococcal angina 218 2.9 78.5
14, R72 streptococcal angina 65 3.0 60.4 | 14. H72 serous otitis media 141 1.9 9.9
15. R05 coughing 64 2.9 7.0 { 15. R71 whooping cough 139 1.8 44.1
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Types of antibiotics prescribed

The distribution of the different kind of antibiotics is illustrated in Figure 1. The proportion of
narrow-spectrum antibiotics decreased from 13% in 1987 to 10% in 2001(p<0.001). In 2001,
the proportion of macrolides has increased from 8% to 16% (p<0.001), 60% were prescribed

for respiratory tract infections. Tetracylines were prescribed less frequent in 2001.

Figure 1. Types of antibiotics prescribed for children by general practitioners
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Practice characteristics associated with inappropriate prescription

Table 4 shows the relationship between of practice characteristics and prescription rates of

broad-spectrum antibiotics for diagnoses R05 (cough), R74 (acute upper airway infection) and

R78 (acute bronchitis) in 2001. After adjustment for the number of children listed in the

practice and other practice characteristics, the type of practice is significantly associated with

an inappropriate prescription rate: single-handed practices prescribe 58% (RR 1.58; 95% CI,

1.07-2.35) more broad-spectrum antibiotics for inappropriate diagnoses compared with group
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practices. Having a high proportion of children listed in the practice is associated with a 55%
higher inappropriate antibiotic prescribing than practices with normal or low proportion of
children (RR 1.55; 95% CI, 1.08-2.23). The location of the practice (rural/urban) and whether

or not the general practice is pharmacy holding are not associated with these prescriptions.

Table 4. Characteristics of general practices associated with the number of prescriptions of
broad-spectrum antibiotics for diagnoses R05 (cough), R74 (acute upper airway infection) and
R78 (acute bronchitis)T, survey 2001.

rate ratio 95% CI p-value
Single handed # 1.58 1.07-2.35 0.02
High proportion of childrenin  1.55 1.08-2.23 0.02
practice }
Pharmacy holding 1.26 0.78-2.03 0.35
Urban § 0.72 0.49-1.06 0.10
Semirural § 0.73 0.46-1.17 0.19

‘tadjusted for the number of children listed in the practice and the other practice characteristics
# reference: group practice
1 reference: low/normal proportion of children in practice (<20%)

§ reference: practices in rural area

Discussion

The overall antibiotic prescription rate per 1000 children in general practice has decreased
from 300 in the survey of 1987 to 232 in the survey of 2001 (Table 1). This implies a
declining prescription rate of antibiotics in children. However, if differences in consultation
rate are accounted for, reflected in the contact-based prescription rate, it becomes clear that
prescription rates by general practitioners have remained almost similar since 1987 (Table 2).
Possibly, this difference in population-based and contact-based prescription rate reflects a
higher threshold of contacting the general practitioner in 2001. For example, nowadays
parents may have become increasingly aware of the viral origin of infectious respiratory
diseases and the (non-)usefulness of antibiotics in these infections. Therefore they may visit
their general practitioner less often, or only when disease is more severe. Indeed, the finding

that fewer antibiotics were prescribed for respiratory tract infections in 2001 is consistent with
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this hypothesis. Moreover, the results of a recent study by McCaig et al. support our
findings." They also found a greater decrease in population-based antibiotic prescription rates
than in visit-based prescription rates. They found a decrease of visit-based prescription rates
over time; however, they did not account for telephone consultations. In our study all contacts

with general practice were included in both the nominator and denominator.
In 2001, the 0-4 year old boys received most antibiotics and this was also found in the UK.!

Antibiotics were prescribed more often for diseases of the ear in 2001. In fact, the likelihood
of antibiotic prescription for acute otitis media has increased by about 65% (Table 3). The
likelihood of antibiotic prescription has also increased, to a lesser extent, for acute tonsillitis
(R76). This increase in antibiotic prescriptions for these infections is surprisingly high and
unexpected, because published guidelines for acute otitis media and acute tonsillitis
rationalized judicious use of antibiotics. Particularly for these health problems we expected a
decrease of antibiotic prescriptions. It is possible that parents contact general practice with
more severely ill children. In that case, general practitioners are not more inclined to prescribe
antibiotics for these infections but are contacted by a patient population with more severe

disease. Unfortunately we have no information on the severity of disease.

Non-recommended, broad-spectrum antibiotics have gained field during the past decade, and
the recommended small-spectrum antibiotics are prescribed less often (figure 1). Particularly
the newer broad-spectrum macrolides are prescribed more often. This has also been found by
others, for example a recent study by Resi et al. showed that macrolides were prescribed most
often in children over 6 years of age.?> This trend is disturbing because especially the use of
these antibiotics gives rise to the increasing problem of bacterial resistance.”** We identified
general practices in 2001 that were associated with inappropriate antibiotic prescribing. It
appeared that, adjusted for other practice characteristics, single-handed general practices
prescribe 58% more inappropriate antibiotics for inappropriate diagnoses than their colleagues
in group practices. Single-handed practices should be targeted in order to prevent
inappropriate prescribing in order to enhance judicious antibiotic prescription. To our
knowledge, this predictor of inappropriate antibiotic prescribing has not been found by others
and opens opportunities to improve antibiotic prescription. For example, intervention studies
to prevent inappropriate antibiotic prescription for these diagnoses could be performed by
targeting these practices. Unexpectedly, in this survey, practices with a large proportion of
children more often prescribe antibiotics inappropriately. Apparently, experience with

children and childhood diseases does not necessarily improve antibiotic prescribing patterns.
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These data provide good insight in non-hospital antibiotic drug use in children, because
antibiotics are not available over-the-counter in the Netherlands. However, this study does
have some limitations. In the survey of 1987, diagnosis coding with the ICPC was performed
afterwards by specially trained clerks, whereas during the second survey, general practitioners
coded the diagnosis themselves. This could explain the difference in the proportion of
prescriptions not accounted for in the survey of 2001 (0.06% in 1987 and 12.6% in 2001).
This could affect the comparability of the disease-specific and episode-based prescription
rates, in particular if the missing diagnoses are not randomly distributed among the ICPC
chapters and diagnoses. However, this does not influence the population-based, contact-based

and total episode-based prescription rates.

Although antimicrobial drug use is low in the Netherlands compared with other countries,
clearly inappropriate indications such as upper respiratory tract infections and acute otitis
media still account for a large fraction of antibiotic use, and inappropriate prescribing of
broad-spectrum antibiotics has increased. Antibiotic resistance caused by improper antibiotic
use is a threatening problem and in the past decades much effort has been made to rationalize
and change antibiotic prescribing. The results of this study show that challenges remain to
improve clinical practice in primary care. In particular, single-handed practices could be

targeted to reduce broad-spectrum prescriptions for inappropriate diagnoses.
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10. General Discussion



Introduction

Child health care in general practice has changed considerably during the past decades. Not
only do children present a different spectrum of health problems in primary care, general
practitioners’ management has changed as well. Furthermore, this thesis shows that health
topics such as obesity and injuries in children cause a significant health burden in children
and, therefore, should be prioritised in primary health care.

This chapter highlights the most important findings and implications of this thesis. First,
changes in consultation rates and childhood morbidity and specific health issues of childhood
injury and obesity are discussed. Also, the most important changes in general practitioners’
referral and drug prescribing are discussed. Second, general implications of the findings
presented in this thesis are given. Third, limitations of the surveys are discussed and finally,

recommendations for future research are given.

Consultation rates

An important finding, with considerable consequences for primary health care in children, is
the declining consultation rate in children. In 2001, the overall consultation rate decreased by
25% compared with 1987. Other national data sources of consultation rates show a similar
trend. For example Statistics Netherlands reports a decrease of about 15% in consultation
rates in 0-19 year olds from 1991 to 2001. The measures of consultation rate used are not
similar and therefore the magnitude of decrease in consultation rate may be different. Overall,
general practitioner consultation rates of the entire population (all ages) have increased
somewhat over the past decade but this increase in demand of care in general practice is
mainly attributable to the elderly population.'® We assume that, in 2001, there is a higher
threshold for contacting general practice by children for which there are several possible

explanations:

Parents postpone consulting the general practitioner in 2001?

o [tis possible that parents nowadays are better informed and more confident on how to
handle self-limiting conditions themselves, and therefore will wait longer before
contacting general practice. Particularly, this could be the case for respiratory tract
infections. This is supported by a recent analysis of both surveys, which showed that
expectations of general practice care are lower for common and often self limiting

health problems.*
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e Since several years, the costs of frequently used drugs (e.g. acetominophen, cough
medication) are no longer reimbursed by health insurance, which could have been a
reason for consulting the general practitioner in 1987.

e Possibly, a social phenomenon of the past years could also explain the decrease in
consultation rates. Nowadays it is much more common for both parents to have
daytime jobs, either full- or part-time. Consequently, they may consult general
practice less frequent and only if considered necessary by parents. In addition,
subanalyses showed that children present somewhat more health problems per
consultation in 2001 than in 1987, which supports this theory of increased efficiency.
However, this remains speculative and additional studies are necessary to confirm this

hypothesis or to prove otherwise.

General practitioners keep off consultation in 20017

e Possibly, due to the higher workload, general practitioners keep off consultation for
childhood conditions longer in 2001 than in 1987. In general, childhood conditions
have a benign course, and a ‘wait and see” advice is often justified. Therefore it is
possible that general practitioners instruct their assistants to triage more strictly when
parents call to make an appointment. As a possible consequence, these parents may
wait longer to contact general practice in a future episode of illness in their child.
However, additional studies, also with qualitative design, are necessary to assess

whether this occurs and whether this occurs more than incidentally.
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Children’s morbidity pattern in 2001 and changes with 1987
Children present with a different morbidity pattern in 2001 than in 1987. Children presented

fewer respiratory problems in general practice in 2001, and, for children of western origin,
skin conditions were the main reason to consult the general practitioner. Moreover, childhood

injury and overweight constitute a considerable health burden in 2001.

Respiratory tract disease

Incidence rates did not decrease equally over disease categories, illustrated by the much larger
(50%) decrease in incidence rates of certain respiratory tract infections. For example the
incidence rate of acute tonsillitis decreased from 44.9 per 1000 personyears in 1987 to 19.1
per 1000 personyears in 2001.

The decrease in respiratory tract problems, presented by children in general practice, has

recently also been reported by others,” and there are several possible explanations:

e There could be a decrease of respiratory tract infections in the general population.
Others have proposed that this is a possible and reasonable explanation.” However, the
interview data of children, mirroring true morbidity trends in the population, do not
support this theory. Therefore we think that this explanation may not be very likely,
although it should be explored further.

e Particularly in the case of respiratory tract infections, parents nowadays are better
informed how to handle these infections and when to consult general practice.
Moreover, parents may have become increasingly aware of the viral origin of
respiratory infections and the limited usefulness of antibiotics in these infections. As a
consequence, parents may contact general practice only with more severe ill children.
Unfortunately, we had no information on severity of disease, but this would be of

mterest to investigate further in future surveys.

Skin disease
Incidence rates of skin problems have increased over time. Considering the overall decline in
consultation rate, this increase in skin disease is substantial, and is most pronounced in

children of western origin.
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The occurrence of constitutional eczema increased during the past decade, which can be
explained by the now well-accepted hygiene theory. This theory states that the decrease in
exposure to infectious pathogens (smaller families, increase of hygienic customs) gives rise to
an increase of allergies and allergy related diseases. ° However, parallel with the increasing
incidence rates of constitutional eczema, increasing rates of impetigo and dermatomycosis are
also observed. This is an unexpected finding and it is hypothesised that the use of day care
facilities and after school activities may be associated with the occurrence of these skin

infections. However, further studies are necessary to confirm and explain this phenomenon.

Unintentional injuries

Our study is the first episode-based study to quantify and describe the occurrence of
unintentional injuries in children in a primary care setting. Most previous studies were
performed in an emergency department setting,7 8 or were based on retrospective data,’ the
latter susceptible to recall bias.

Nine percent of all new episodes in children presented in general practice are injury related,
and although these injuries are in general less severe than injuries encountered in secondary
care (most injuries in our study were lesions of the skin or complaints/sprains of extremities),
it represents a substantial health burden.

Another consequence, for example, could be that a child cannot participate in sports activities
for several weeks. However, little or no attention is paid to this topic in vocational or other
educational general practice programmes.'' The most important risk factor in children to
experience an unintentional injury is the male gender and this is also found in all previous
studies of injury epidemiology. Boys are at risk for experiencing an injury and this is probably
related to the more risk-taking nature of boys."*

Injury prone children

This study also identified children at risk for experiencing multiple injuries: the ‘injury prone’
children. Injury prone children were a small group of children (1% of the study population)
that were injured repeatedly (22% of all injuries). Although injury proneness, as a concept, is

. . . - 1341
discussed in international literature,>’

our findings support the concept of injury proneness.
Injury prone children are older children, who have young mothers, live in rural areas and also
have a sibling that experienced an injury. Injury proneness is not gender related and it is
hypothesized that injury proneness is more strongly related to a non-gender related

characteristic such as clumsiness rather than the gender related exploring behaviour. The fact
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that a previously injured sibling appeared to be the strongest predictor for injury proneness
(which has also been reported by others'®), may imply that family factors are also important
in the association with injury proneness.

There is evidence that strategies preventing unintentional injuries by general practitioners
may be effective.® If implementation of such strategies would be considered in the
Netherlands, children higher at risk could be focussed on or the injury prone children could be
targeted. Which children to focus on, depends on the goals and financial resources. For
example, a pilot study to test the efficacy of indoor safety measures could be focussed to

injury prone children, prior to implementation in larger risk groups.

Prevalence and health of overweight and obesity

The prevalence of overweight and obesity in the 2-4 year olds has increased substantially
compared with 1997. This is concerming. Several studies have shown that obesity in
childhood leads to increased risk of chronic diseases in the future, such as cardiovascular
disease and diabetes mellitus.”*** Therefore, if this trend persists and if obesity in these
children persists into adulthood, (public) health consequences in the Netherlands may be
unexpectedly important.

Overweight and obese teens report a poorer quality of perceived health than their peers.
Although this relation is based on a one-item health status question and differences are small,
we do believe that this is a valid finding, moreover because a very recent study reported a
similar trend **

Our study shows that overweight and obese children not only report more health problems,
they also consult general practice more often with these problems, for example they present
more respiratory problems than children without overweight. The relation between
overweight in children and respiratory infections has been documented before, however it
remains unclear if these respiratory symptoms are asthma related. In recent studies, several
researchers have investigated the underlying mechanisms of respiratory symptoms in
overweight and obese children and found no evidence of an allergic inflammation of the
pulmonary airways. However, they did find evidence for an upregulation of systemic
inflammation for example they found higher levels of pro-inflammatory cytokines.***® Our
study supports this theory because in the overweight and obese children higher incidence rates
of ear infections were found as well. Although the exact underlying mechanism remains
unclear, it does seem apparent that overweight is a health burden in these children. General

practitioners could play an important role in preventing obesity persisting into adulthood,
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because overweight children seem to have more complaints for which they consult the general
practitioner more often,” thus case-finding is facilitated by this situation.
If considering an intervention to reduce or prevent obesity in children, this should be

performed in deprived urban area, because these children are at higher risk for overweight.

So, nowadays, general practitioners see a different pattern of childhood morbidity than in
1987. It is of interest whether or how this shift in morbidity pattern is reflected in general
practitioners’ management. Referral to medical specialists and antibiotic prescription are
focussed on and these issues are discussed in the next part of this chapter. Moreover, the
guidelines developed by the Dutch College of General Practitioners could have affected

general practitioners’ management.”
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General practitioners’ management of childhood

morbidity 1987-2001

Referral to medical specialists

General practitioners increasingly handle more health problems themselves and refer fewer
children to specialists since 1987. This finding is consistent with other nation-wide reports.’!
32 The decrease in referral rates is larger than the decrease in consultation rates, which is also
reflected in the 20% decrease in episode-based referral rate, which means that general
practitioners are less likely to refer a child with a certain disease to a medical specialist.
Specialists, to whom children are frequently referred to, should also be aware of this trend in

order to make a better judgement of morbidity that is presented to them.

Respiratory disease

The decline in incidence rates of respiratory problems is also reflected in the lower referral
rate and stable episode-based referral rates for these problems. We hypothesized earlier in this
chapter that general practitioners see children with more severe respiratory tract problems in
their surgery. In that case we infer that the decline of consultations for respiratory problems is
mainly due to the fact that parents wait longer before contacting the general practitioner, thus
presenting children with more severe symptoms. And if this is the case, the stable episode-
based referral rate implies that also for referral for respiratory problems the threshold has
raised as well; general practitioners refer children with probably more severe respiratory

problems.

Skin disease

Incidence rates for skin problems have increased markedly, but this is not reflected in higher
referral rates for skin diseases. On the contrary, general practitioners manage skin problems
more themselves in 2001, than in 1987. Population-based and episode-based referral rates
almost halved. In part, this is due to the relative high incidence and decreased referral rates for

warts.
Musculoskeletal and psychological problems

The decrease of referrals for musculoskeletal problems is remarkable and not substituted by a

higher referral to other primary care workers such as physiotherapists.
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Furthermore, an increase of referrals for psychological or psychiatric problems is observed,
and there are three possible explanations. First, this may be explained by an increase in the
occurrence of psychological problems in children. Similar trends, however small, have been
reported previously in a study of Dutch children.®

Second, higher referrals for these problems could reflect a higher workload of the general
practitioner. Perhaps general practitioners tend to refer these conditions to secondary care
more often because these problems are in general more ‘time-consuming’ than other, somatic,
conditions. This could explain the increased episode-based referral rate. Moreover and
additionally, the attitude of general practitioners with respect to psychological problems has
changed. In 2001, compared with 1987, fewer general practitioners believed that they should
manage psychological problems themselves. More general practitioners reported that they
believed that psychological problems should be referred and managed by psychologists or
psychiatrists. >

Acute otitis media

The referral rates for acute otitis media have decreased significantly in 2001. A guideline for
acute otitis media was published in 1990, which gives clear advice when to refer to an ENT
specialist. For example, referral is restricted to children that have a complicated course of
disease or experience more than three ear infections in one year. A previous study suggests
that the recommendations of the guidelines are followed by the majority of Dutch general
practitioners.*® Therefore, the decreased referral rates for acute otitis media could indicate an
improved clinical practice. However, disease-specific prescription rates must be evaluated
alongside disease specific referral rates as well: do decreased referral rates imply increased

prescription rates?
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Antibiotic prescriptions

The decrease in antibiotic prescription rate is similar to the decrease in consultation rate,
which is reflected in stable contact-based and episode-based prescription rates. Thus, general
practitioners prescribe antibiotics as often in 2001, as they did in 1987. In diagnoses for which
antibiotic use is clearly inappropriate,”® antibiotic prescriptions did not decrease (e.g. cough,
acute upper airway infection). A similar finding was also reported in the UK.>” Two other
striking results will be discussed below.

Antibiotics for acute otitis media

Parallel to the decrease in referral rates for acute otitis media, antibiotics are prescribed more
often; the prescription rate increased by 65%, from 33.5 per 100 episodes to 55.8 per 100
episodes. This finding was rather unexpected and surprising because the acute otitis media
guideline, rationalising judicious antibiotic prescription, was one of the first guidelines to be
introduced. Moreover, Damoiseaux et al. reported in 2000 that antibiotics have just a modest
effect in acute otitis media in young children and, concluded that watchful waiting seems to
be justified.*®

One could assume that the children with acute otitis media that were not referred to an ENT-
specialist received antibiotics in stead. However, the decrease in referral rate is not fully
substituted by an increase in the antibiotic prescription rate for this diagnosis. It is possible
that particularly in children with earache, parents are nowadays better informed when to
consult general practice. In that case, general practitioners are not more inclined to prescribe
antibiotics but are contacted by children with more severe disease. Yet, on the other hand, it is
a conflicting finding that in a disease for which a guideline has been implemented,
recommending judicious prescribing, antibiotics prescription rates increase. This finding
should be investigated further in other studies, to determine whether this increase in
prescription rate could fully be explained by a difference in severity of the disease or whether
possible other mechanisms are of importance. For example if specific antibiotics are

recommended in a guideline, does that lead to an increased prescription of antibiotics?
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Increasing use of macrolides

Especially the use of macrolides gives rise to the increasing problem of bacterial resistance,
and therefore the increasing prescription of these antibjotics is worrying.*® This trend is also
found in many other countries.** * It was found that single-handed general practitioners more
often prescribe antibiotics inappropriately. Possibly, the aggressive marketing strategies of
pharmaceutical industries has influenced prescribing patterns but further research is necessary

to learn what motivates general practitioners to choose for an antibiotic from the macrolides

group.

Summary of the main findings

The children of 2001 consult the general practitioner less often and present a different
morbidity pattern in general practice. They present with fewer respiratory problems and
present more skin problems. Possibly, respiratory problems are handled increasingly by
parents themselves, especially in families of western origin. Unintentional injury in children
causes considerable health burden, 9% of all new disease-episodes were injury related and a
specific subgroup of injury-prone children is characterized.

In 2001, there is an alarming rise of increasing overweight in children. These children report a
poorer perceived health and have more and different health problems. In particular, they
suffer from more upper respiratory tract and ear infections than children without overweight.
General practitioners’ management has changed as well in 2001. General practitioners
manage childhood problems increasingly themselves and refer less children to specialists.
Antibiotic prescriptions remained stable, but more antibiotics were prescribed for diseases in
which antibiotics are not justified, such as cough and upper respiratory tract infection.

Especially for these diagnoses, macrolides were prescribed more often.
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General implications

This thesis provides an overview of current childhood morbidity as presented in general
practice and changes over the past decades. Dutch general practitioners are provided with a

frame of reference for their own daily practice.

This thesis shows that primary health care for children is organised more efficiently in 2001.
It seems that children consult primary medical care more efficiently and this influences the
morbidity pattern encountered in general practice. Moreover, deduced from the decreased
mcidence rates and higher prescription rates for respiratory problems, it seems that children
present with more severe health problems in general practice. In addition, general
practitioners seem to manage childhood conditions increasingly themselves, implying that
referrals to secondary care are made more appropriately. Specialists in secondary care, to
whom children are frequently referred to, should also be aware of this trend in order to make a

better judgement of morbidity that is presented to them.

The childhood population of this study and their use of primary and secondary care is
representative for the population and demand of care of the near future. The Dutch Health
Council and public health workers should be aware of trends therein in order to optimise the
assessment of the need of future’s health services. Moreover, the children studied in this
survey are representative for futures’ adolescents and adults. Emerging health problems, such
as skin diseases and obesity related morbidity, should be monitored in order to assess futures’

health burden and should be intervened if and where necessary.

The mcrease in childhood obesity is very worrying and efforts should be made to reduce this
emerging public health problem. Childhood obesity should be a priority in child public health
and health care and health care professionals should be aware of the long and short-term
health consequences of overweight. If this trend persists, health care planners should
anticipate on the possible increasing demand for care in the future, for example a higher
demand of diabetes care and increasing expenditure for expensive cardiovascular drugs.
Parents should be informed that there is evidence that their overweight children perceive their

quality of health as poorer and that these children seem to be more vulnerable for infections.
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This can be used as an extra argument for parents to prevent obesity and overweight in their
children.

Although unintentional injuries treated in general practice are generally of less severity than
those treated in secondary care, it is an important childhood health problem in primary care.
Surprisingly, little or no attention is paid to childhood injuries in the general practitioner
vocational training programmes. Skin lesions, sprains and concussions are encountered most
often and could be addressed in the educational programme in order to improve medical

management of these health problems.

Moreover, the considerable health burden caused by childhood obesity and childhood injury
calls for preventive measures. This thesis provides several tools that may be useful for further

development of strategies to prevent overweight and injury in children.

Limitations
It is inevitable that comparison of nation-wide surveys of such magnitude has limitations and

these should be considered when interpreting the results of this thesis.

Firstly, the differences between both surveys are important. Three-month incidence rates of
1987 were weighted to one-year incidence rates and this can lead to skewed incidence rates
(for 1987), especially if disease-specific episodes consist of more than one contact. Also,
ICPC diagnostic coding was not performed similarly in both surveys and this could explain
the difference in proportions of symptom diagnoses. We assume that coding by clerks in the
first survey more often led to a specific diagnostic ICPC code, than in the second survey,
where general practitioners coded themselves leading to more symptom codes. These
differences should be considered when comparing incidence rates of both surveys. In this
thesis, only incidence rates of frequent diseases are compared and therefore the findings are

considered to be valid.
Secondly, concerning the research performed on injuries, there is an inevitable amount of

misclassification of unintentional injuries. However, in an attempt to minimise this bias, a

large amount of diagnoses were judged manually and it is estimated that this error is not
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higher than approximately 3%. Moreover, there is no information about circumstances of

injuries. This is especially of interest when studying injury-prone children.

Thirdly, this study provides associations and predictors of prescription, obesity and injury.
However, the cross-sectional design of a survey has limitations in the interpretation of causal
relationships, and the established relationships should therefore also be investigated in studies

with a longitudinal design.

Finally, but not unimportant, we have no information of disease severity. This is an important
drawback of both surveys. If there had been information of severity of disease, it would
provide much more insight in the differences of presented morbidity and general
practitioners’ management. The lack of information on severity of disease episodes limited,

for example, the description of unintentional injuries and injury prone children.
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Recommendations for future studies

In primary health care
The emerging health problems such as skin diseases and obesity should be monitored in order

to assess future’s health burden and should be intervened if and where necessary.

Considering the trends of referral and drug prescribing, more in depth studies of
implementation and effects of the published guidelines are of interest and necessary to

determine to what extent guidelines have affected general practitioners management.

From this study, inference of causal relations of appropriateness of referrals can’t be made

and is of interest for future studies.*>**

Future studies are also necessary to assess why general practitioners tend to describe

antibiotics more inappropriately for certain diagnoses than in 1987.

In health care research

Future studies are also necessary in order to assess how unintentional injuries can be
prevented. Previous research has shown that general practitioners’ safety advice combined
with easy access to safety equipment may be effective in the prevention of injuries.' ** %
Boys, of western origin, with residence in a rural area, are at highest risk for the experience of

an injury and could be targeted when considering implementing preventive measures.

Action must be undertaken to prevent childhood obesity. Therefore, intervention or
prevention studies should be developed and evaluated. These could be performed in a primary
care setting since general practitioners see these children more often in their practice which

may facilitate identifying these children.
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11. Summary & Samenvatting



Summary

With the ageing of the population, children’s health tends to become a neglected area in
health research and health care research. And this is unjustified, considering that the children
of today are tomorrow’s adults and that their health is originated in childhood. Measurement
of child’s health over time will identify the emergence of new childhood health problems and
morbidity trends. The recognition of such trends may lead to a shift in priorities in child
health care.

The aims of this thesis are to present an overview of children’s morbidity in Dutch general
practice and general practitioners’ management, and to evaluate changes therein over the past
decades. Moreover, determinants of morbidity or changes in general practitioners’
management are assessed in order to provide tools for prevention of morbidity or for the

improvement of clinical practice.

To investigate these issues, data of 0-17 year old children of two successive national surveys
in Dutch general practice were used (1987-2001). Both surveys were designed and performed
by the Netherlands Institute for Health Service Research (NIVEL). In both surveys, general
practitioners registered all contacts with patients during the study period. Among others, they
recorded the diagnosis and if a referral or prescription was made, this was linked to the
corresponding diagnosis. Characteristics of the practices and study population were obtained

by mailed questionnaire, and the response rate was 70-90% dependant on different variables.

In 1987, 161 general practitioners in 103 practices participated. They were divided into four
groups and registered the contacts during one of the four consecutive three-month periods.
The study population consisted of 86,577 children. In 2001, 195 general practitioners in 104
practices registered all contacts during the one-year study period. The study population
consisted of 82,053 children. The comparison of morbidity between both surveys is reliable,
provided that common and frequent diseases are compared, or, if comparison is made on

ICPC chapter level.
In chapter 3, the morbidity patterns presented by children in 1987 and in 2001 are compared

and changes are evaluated against the background of the increased ethnic heterogeneity of the

childhood population. Consultation rates decreased from 2.7 visits per year per child to 2.1
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visits a year in 2001. Children of non-western origin consulted the general practitioner
somewhat more often than children of western origin (which includes the native population).
The distribution of episodes among the ICPC chapters has changed by ethnic background. In
1987, respiratory problems were the main reason to contact general practice for all children,
but in 2001, skin problems were presented more often than respiratory problems by western
children. Incidence rates of skin diseases, such as dermatomycosis, impetigo and eczema
increased over time, whereas incidence rates of respiratory disease decreased.

In chapter 4, changes in the occurrence of acute tonsillitis are examined more in depth.
Incidence rates have more than halved but they are distributed similarly among age, degree of
urbanisation and social class, in 2001 as in 1987. A wait and see policy was found more often
and fewer broad-spectrum antibiotics were prescribed in 2001.

In chapter 5, the incidence of unintentional injuries is quantified and described. Detailed
rates are provided by age and type of injury. The overall incidence rate was 115 per 1000
person years, which equals nine percent of all new episodes encountered in general practice.
35% of the injuries were skin lesions; 31% were complaints and or sprains of extremities.
Multilevel analyses showed that the male gender and rural residence is associated with the
experience of unintentional injuries in all ages. Other child and family characteristics were
associated with injury risk dependent on age. A clustering of injuries in certain children was
found and this is examined further in chapter 6. These children can be considered injury
prone and multilevel analyses identified characteristics of these children. They are older and
more often live in rural areas. Moreover, they have younger mothers (< 27 years age
difference) and more often had a sibling that was injured in the preceding months. Gender
was not associated with injury proneness which suggests that a non-gender related
characteristic such as clumsiness is more strongly related to injury-proneness rather than the
gender related exploring behaviour.

Chapter 7 describes the day-to-day health of overweight and obese children. The prevalence
and self reported health of overweight and obesity in children is assessed and compared with
health problems presented in general practice. 12% of all children were overweight or obese,
the prevalence of obesity in the 2-4 year olds has more than tripled compared with the
prevalence of 4 years earlier. Overweight children aged 12-17 years reported a poorer
perceived health and presented more disease episodes than in general practice than non-
overweight children. Parents of overweight children aged 2-11 years did not report a poorer
health for their children but did consult the general practitioner more often with their children.
Morbidity patterns of overweight children differed from children without overweight; they
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reported more ear and respiratory complaints and had higher incidence rates of ear and
respiratory diseases in general practice. Children in low-income families, living in urban
areas, are at higher risk for overweight. Overweight and obesity in children has short term
health consequences on a day-to-day basis, and this reinforces the need for preventive
strategies in childhood.

In chapter 8, (changes in) general practitioners’ referral patterns to secondary care are
examined and referral rates are presented by age, gender, specialty referred to and by disease-
specific referral rates. Referral rates to secondary care decreased from 138 per 1000 person
years to 84 per 1000 person years. The overall likelihood of a disease being referred
decreased from 8 per 100 episodes in 1987 to 6.5 per 100 episodes in 2001.

Two diseases, for which guidelines were developed, acute otitis media and vision problems,
showed two to four fold decreased referral rates. General practitioners tend to manage more
health problems themselves, suggesting that clinical practice has improved.

In chapter 9 prescribing patterns of antibiotics are presented by age, gender and diagnosis.
Population-based prescription rated decreased from 300 per 1000 children in 1987 to 232 per
1000 children in 2001. However, episode based prescription rates (the number of antibiotic
prescriptions per specific diagnosis) of 2001 are almost similar compared with 1987. This
means that general practitioners prescribe antibiotics as often in 2001 as in 1987.

However, there are some exceptions: in 2001, increased disease-based prescription rates were
observed for acute otitis media, acute bronchitis, upper airway infections and cough. Overall,
the non-recommended broad-spectrum antibiotics were prescribed more often in 2001 than in
1987. The use of macrolides has doubled (16% of all prescribed antibiotics in 2001, 8% of all
antibiotics in 1987), which is an unfavourable trend, because especially the use of these
antibiotics gives rise to the emerging problem of bacterial resistance. Adjusted for other
practice characteristics, general practitioners in single-handed practices prescribed more
broad-spectrum antibiotics inappropriately. So, although antimicrobial drug prescribing is low

m the Netherlands, challenges remain to improve clinical practice in primary care.

General implications and future studies

The children studied in this survey are representative for future’s adolescents and adults.
Emerging health problems, such as skin diseases and obesity related morbidity, should be
monitored in order to assess future’s health burden and should be intervened if and where

necessary.
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Moreover, the considerable health burden caused by childhood obesity and childhood injury
calls for preventive measures. This thesis provides several tools that may be useful for
strategies to prevent overweight and injury in children.

This study provides Dutch general practitioners a frame of reference of their own daily
practice. Moreover, this thesis shows that primary health care for children is organised more
efficiently in 2001. It seems that children consuit primary care more efficiently and this
influences the morbidity pattern encountered in general practice. In addition, general
practitioners seem to manage childhood conditions increasingly themselves, implying that
referrals to secondary care are made appropriately or only when necessary. However,
inference of appropriateness of referral cannot be made and should be investigated further.
With respect to these trends of referral and drug prescribing, further studies of implementation
and effects of the published guidelines are of interest and necessary to determine to what
extent guidelines have affected general practitioners’ management.

Future studies are also necessary to assess whether or why general practitioners tend to

prescribe antibiotics more inappropriately for certain diagnoses than in 1987.

151



Samenvatting

Onderzoek naar jeugdgezondheid en jeugdgezondheidszorg dreigt vit de aandacht te
verdwijnen met de vergrijzing van de bevolking. Onterecht, omdat de kinderen van vandaag
de volwassenen van de toekomst zijn en hun gezondheid zijn oorsprong vindt in hun kinder-
en jeugd jaren.

Het in de tijd meten van de gezondheid van kinderen zal leiden tot het herkennen van nieuwe
gezondheidsproblemen en van veranderingen in morbiditeitpatronen. Het herkennen van
dergelijke trends kan leiden tot een verschuiving van prioriteiten in de kinder- en
jeugdgezondheidszorg.

Het doel van deze dissertatie is om een overzicht te geven van de morbiditeit bij kinderen in
de Nederlandse huisartspraktijk en van het beleid van huisartsen. Tevens worden de
veranderingen hierin in de afgelopen decennia beschreven. Bovendien worden determinanten
van morbiditeit en van veranderd huisartsenbeleid onderzocht opdat instrumenten geleverd
kunnen worden voor de preventie van morbiditeit of voor verbetering van de klinische
praktijk.

Om dit te onderzoeken zijn gegevens van 0-17 jarigen van twee opeenvolgende nationale
studies in de Nederlandse huisartspraktijk gebruikt (1987-2001). Beide nationale studies zijn
opgezet en uitgevoerd door het Nederlands instituut voor onderzoek in de gezondheidszorg
(NIVEL). Tijdens de onderzoeksperiode hebben de betrokken huisartsen in beide studies alle
contacten met patiénten geregistreerd. Zij registreerden onder andere de diagnose die zij
stelden tijdens het consult. In geval van verwijzing en/of prescriptie vond koppeling plaats
met de diagnose. Kenmerken van de deelnemende praktijken en de studiepopulatie werden
verzameld met behulp van vragenlijsten. Afhankelijk van de variabele was de respons 70-
90%.

In 1987 participeerden 161 huisartsen in 103 praktijken. Zij werden verdeeld in vier groepen
en registreerden ieder gedurende één van de vier opeenvolgende perioden van 3 maanden. De
studie populatie bestond vit 86.577 kinderen. In 2001 registreerden 195 huisartsen in 104
praktijken alle contacten gedurende één jaar. De studiepopulatie bestond uit 82.053 kinderen.
Het vergelijken van morbiditeit tussen beide studies is betrouwbaar mits veel voorkomende
aandoeningen worden vergeleken of als een vergelijking wordt gemaakt op ICPC hoofdstuk

niveau.
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In hoofdstuk 3 worden de morbiditeitpatronen van 1987 en 2001 vergeleken en de
veranderingen daarin geévalueerd tegen de achtergrond van de toegenomen etnische
heterogeniteit van de kinderpopulatie. Consultfrequenties daalden van 2.7 consulten per kind
per jaar naar 2.1 consulten per jaar in 2001. Niet westerse kinderen bezochten de huisarts wat
vaker dan westerse kinderen (de “van oorsprong’ Nederlandse kinderen behoren ook tot deze
groep). De verdeling van de ziekte episoden over de ICPC hoofdstukken is veranderd naar
gelang de etnische diversiteit. In 1987 was een luchtweginfectie voor alle kinderen de
belangrijkste reden om de huisarts te bezoeken. Echter, in 2001 kwamen westerse kinderen
vaker met een huidprobleem dan met een luchtweginfectie.

Incidenties van huidproblemen, zoals dermatomycose, impetigo en eczeem namen toe in de
tijd. Daarentegen daalden de incidenties van luchtweginfecties in 2001.

In hoofdstuk 4 worden de veranderingen in het voorkomen van tonsillitis acuta in meer detail
onderzocht. Incidenties zijn in 2001 gehalveerd. Het voorkomen naar leeftijd,
urbanisatiegraad en sociale klasse is in beide studies vergelijkbaar. In 2001 werd vaker een
afwachtend beleid gevoerd en huisartsen schreven minder vaak antibiotica voor.

In heofdstuk 5 is het voorkomen van ongelukken bij kinderen gekwantificeerd en wordt een
gedetailleerd overzicht gegeven van diverse typen ongelukken met leeftijdsverdeling (per
leeftijdsklasse). De totale incidentie was 115 per 1000 persoonsjaren, wat overeenkomt met
negen procent van alle nieuwe ziekte-episoden bij kinderen. 35% van de ongelukken betrof
huidletsels, 31% betrof klachten of distorsies van extremiteiten. Multilevel analyse liet zien
dat het mannelijke geslacht en het wonen op het platteland geassocieerd zijn met het krijgen
van een ongeluk in alle leeftijdscategorieén. Naar gelang de leeftijd waren ook andere kind-
en gezinskenmerken geassocieerd met het krijgen van een ongeluk.

Het is ook gebleken dat een kleine groep kinderen relatief vaak een ongeluk had, wat verder is
onderzocht in hoofdstuk 6. Deze kinderen kunnen worden beschouwd als ‘ongeluk-vatbaar’
(injury prone). Met behulp van mulitilevel analyse zijn de kenmerken van deze kinderen
geidentificeerd: zij zijn ouder en wonen vaker op het platteland. Daarnaast hebben zij jongere
moeders (<27 jaar leeftijdverschil) en vaker een broer of zus die ook een ongeluk had
doorgemaakt in de voorafgaande maanden. Geslacht bleek niet geassocieerd met ‘ongeluk-
vatbaarheid’. Dit suggereert dat een niet-geslachtsgebonden kenmerk, zoals onhandigheid,
sterker is geassocieerd met ongeluk-vatbaarheid dan met het geslachtsgebonden verkennend

gedrag van kinderen.
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Hoofdstuk 7 beschrijft de dagelijkse gezondheid van kinderen met overgewicht en vetzucht.
De prevalentie van overgewicht en vetzucht is onderzocht. 12% van alle kinderen had
overgewicht of vetzucht. De prevalentie van vetzucht in de 2-4 jarigen is meer dan
verdrievoudigd in vergelijking met de prevalentie van 4 jaar eerder. De zelf gerapporteerde
gezondheid van deze kinderen werd vergeleken met de gezondheidsproblemen die zij
meldden bij de huisarts. Kinderen van 12 tot 17 jaar met overgewicht voelden zich
ongezonder en kwamen met meer gezondheidsproblemen bij de huisarts dan kinderen zonder
overgewicht. Ouders van 2-11 jarigen met overgewicht rapporteerden geen verschil in
gezondheidsbeleving maar consulteerden wel vaker de huisarts met hun kinderen. Het
morbiditeitpatroon van kinderen met overgewicht verschilde met die van de kinderen zonder
overgewicht; zij hadden vaker oor en luchtweg klachten en hadden ook hogere incidenties
van oor en luchtweg aandoeningen in de huisartspraktijk. Kinderen met het hoogste risico op
overgewicht waren de kinderen uit gezinnen met de laagste inkomens woonachtig in
stedelijke gebieden.

Overgewicht en vetzucht bij kinderen heeft consequenties voor dagelijkse gezondheid op de
korte termijn. Dit benadrukt het belang van preventieve maatregelen bij kinderen.

In hoofdstuk 8 zijn (veranderingen in) verwijzingen naar de tweede lijn onderzocht.
Verwijzingen zijn geanalyseerd naar leeftijd, geslacht, reden voor verwijzing en het soort
specialisme waarnaar werd verwezen. Verwijzingen naar de tweede lijn daalden van 138 per
1000 persoonsjaren naar 84 per 1000 persoonsjaren. Het op ziekte-episoden gebaseerde
verwijscijfer (een soort maat voor kans op verwijzing) daalde van 8 per 100 ziekte-episoden
in 1987 naar 6.5 per 100 ziekte-episoden in 2001. Otitis media en refractieafwijkingen,
aandoeningen waarvoor standaarden ontwikkeld zijn, hadden twee tot viervoudig gedaalde
(op ziekte-episoden gebaseerde) verwijscijfers.

Huisartsen blijken steeds meer gezondheidsproblemen zelf te behandelen. Deze trend
suggereert een verbetering van het klinisch handelen.

In hoofdstuk 9 is het antibiotica voorschrijfgedrag per leeftijdscategorie, geslacht en diagnose
beschreven. Het op de populatie gebaseerde antibiotica prescriptiecijfer daalde van 300
prescripties per 1000 kinderen naar 232 per 1000 kinderen. Echter, het op zickte-episoden
gebaseerde prescriptiecijfer (het aantal antibiotica prescripties per specifieke diagnose) is in
2001 gelijk aan 1987. Dat betekent dat huisartsen in 2001 even vaak antibiotica voorschrijven
als in 1987.Er zijn echter een aantal vitzonderingen: In 2001 werden hogere ziekte specificke
prescriptie gevonden voor otitis media acuta, acute bronchitis, bovenste luchtweginfecties en

hoesten. Over het algemeen werden de niet-aanbevolen breed spectrum antibiotica in 2001
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vaker voorgeschreven en het gebruik van de macroliden was verdubbeld (16% van alle
voorgeschreven antibiotica in 2001 vs. 8% van alle antibiotica in 1987). Dit is een ongunstige
ontwikkeling omdat vooral deze antibiotica bijdragen aan de toenemende bacteri€le
resistentie. Solisten schreven vaker onterecht breed spectrum antibiotica voor (gecorrigeerd
voor andere praktijk variabelen).

Hoewel antibiotica prescriptie laag is in Nederland, blijft het een uitdaging om de klinische

praktijk te verbeteren.

Algemene implicaties en toekomstig onderzoek

De kinderen die onderzocht zijn in de Tweede Nationale Studie zijn representatief voor de
adolescenten en volwassenen van de toekomst. Opkomende gezondheidsproblemen, zoals
huidproblemen en de aan overgewicht gerelateerde morbiditeit, moeten verder worden
gevolgd om een inschatting te kunnen maken van toekomstige gezondheidsproblemen. Zo kan
er worden ingegrepen waar het nodig is.

Bovendien vraagt het aanzienlijke gezondheidsprobleem van ongelukken en overgewicht bij
kinderen om preventieve maatregelen.

Dit onderzoek voorziet Nederlandse huisartsen van een kader voor het eigen dagelijks
handelen. Tevens blijkt uit dit onderzoek dat de eerstelijns gezondheidszorg voor kinderen
efficiénter is geregeld in 2001. Huisartsen handelen problemen bij kinderen vaker zelf af. Ook
verwijzen zij vermoedelijk beter en gerichter naar de tweede lijn en alleen indien
noodzakelijk. Echter, een dergelijke conclusie kan niet uit dit onderzoek worden getrokken en
verder onderzoek hiernaar wordt aanbevolen.

Ten aanzien van de trends in het verwijs en prescriptie gedrag moet verder onderzoek worden
verricht naar het effect van de gepubliceerde standaarden en hun invloed op het beleid van
huisartsen. Verder onderzoek is ook nodig om na te gaan waarom, in vergelijking met 1987,
huisartsen vaker de niet-aanbevolen antibiotica voorschrijven voor ziektebeelden die over het

algemeen geen antibiotica rechtvaardigen
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