
Clinical implications

* Historically, tuberculosis has been associated
with poverty
* Notification rates for tuberculosis have
increased in the United Kingdom since 1987
* This study shows that tuberculosis remains
more common in underprivileged people
* An increased diagnostic awareness of
tuberculosis, particularly when dealing with
underprivileged patients, is required

diagnosis is necessary. Far from diminishing, tubercu-
losis both worldwide and in the United Kingdom is
increasing. Poverty may be a factor causing this
increase.
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Abstract
Objectives-To determine the number of labora-

tory confirmed urinary tract infections in children
and to ascertain general practitioners' practices and
attitudes towards their investigation and manage-
ment.
Design-Prospective one year survey of urine

specimens submitted for bacteriological investiga-
tion; review of radiology department records;
questionnaire survey ofgeneral practitioners.
Setting-Gloucester health district.
Subjects-57 432 children aged < 15 and 7143

children aged <2 registered with a general practice
in Gloucester health district and their 195 general
practitioners.
Results-4317 urine specimens were submitted

from children aged <15, of which 563 from 442
children were culture positive. The rate (number/100
children/practice) ofculture positive urine specimens
in these children varied more than 10-fold between
general practices, and this correlated closely with
the rate of referral of urine specimens for investi-
gation. A foliow up specimen to check for clearance
of infection was taken in 22% (125/563) of infections.
Of the 821 specimens submitted from children aged
<2, 103 from 89 children were positive. Of these
children, 28 underwent radiological imaging. Most
general practitioners would aim to obtain bacterio-
logical confirmation of urinary tract infection on
weekdays but only a minority said they would do so
at weekends. They were apparently more likely to
refer boys and younger children for renal tract
imaging after a first urinary tract infection.
Conclusions-Urinary tract infection in children

was underdiagnosed, and after a confirmed infection
only a minority of patients received renal tract

imaging or microbiological follow up. Greater aware-
ness ofthe importance of investigation and manage-
ment of urinary tract infection in children is
needed, and the practical difficulties faced by
general practitioners must be resolved.

Introduction
Optimal management of urinary tract infection in

children is important because of the risk of renal
scarring, especially in the presence of vesicoureteric
reflux.'-5 The risk of permanent damage is greatest in
children aged under 2,&8 but diagnosis can be difficult
in young children because symptoms such as fever,
vomiting, screaming, anorexia, and irritability that
may indicate urinary tract infection are common in
other childhood illnesses such as gastroenteritis and
viral infection.3 9 Diagnosis of urinary tract infection in
children requires confirmation by finding a single
organism at a concentration of at least 100 x 106/1 in a
fresh sample of urine.'01' It is, however, particularly
difficult to obtain a sample of urine free of contami-
nation from children who have not achieved bladder
control.

Recently an expert multidisciplinary working
group of the Royal College of Physicians proposed
guidelines for the investigation and management of
children with urinary tract infection." The group
emphasised the importance of making a bacteriological
diagnosis, of instituting treatment without delay after a
urine sample is taken, and of checking for eradication
of infection by means of a follow up urine specimen.
The group also recommended that all children, regard-
less of gender, should have renal tract imaging
after a first episode of confirmed urinary tract infection
and gave recommendations on the type of imaging for
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each age group. For example, it recommended that
children aged under 1 should be investigated with an
ultrasound examination, a plain abdominal radio-
graph, micturating cystourethrogram, and a radio-
nuclide renal scan. Less intensive investigation was
suggested for older children.
The aims of this study were to determine the total

number of childhood urinary tract infections con-
firmed by culture in the Gloucester health district over
one year, to ascertain the proportion of children aged
under 2 referred for renal tract imaging, and to assess
the attitudes of general practitioners towards the
investigation and management ofurinary tract infection
in childhood.

Subjects and methods
The number of children aged under 15 registered

with each of the 53 general practices in the district
(population 320 000) served by the Gloucestershire
Royal Hospital were obtained from the Family Health
Services Authority's computer records. At the time of
the study the 53 practices surveyed used Gloucester
Public Health Laboratory and the departments of
paediatrics and radiology at Gloucestershire Royal
Hospital almost exclusively for their respective
services. A transport service for the collection of urine
specimens was provided to all practices each weekday.
None of the practices was served by transport systems
from other laboratories during the study.

Microbiology
Details of all the urine samples from children aged

under 15 that were sent by general practitioners and
hospital doctors to the public health laboratory for
microbiological investigation were recorded prospec-
tively for one year from 22 April 1991. All the samples
were taken for clinical reasons and not as part of a
screening programme. Bacteriological examination of
urine was done by means of standard methods:
inverted microscopy and quantitative culture on
cystine-lactose electrolyte deficient medium. Urine
samples more than 24 hours old on receipt in the
laboratory were not examined.

Samples were recorded as positive if they yielded a
single organism at a concentration of more than
lOOx 106/1 after ovemight incubation. Pyuria was
defined as the presence of 10 or more white blood cells
in the field of view of a microscope under high power
magnification. A follow up urine specimen was defined
as one submitted for microbiological investigation one
to four weeks after the submission of a previous
positive specimen.

RENAL TRACT IMAGING

The radiological records of all children aged under 2
who had a positive urine culture were checked to see if
they had been referred for imaging and, if so, what type
ofimaging had been undertaken.

GENERAL PRACTITIONER QUESTIONNAIRE

A two part questionnaire was sent to all general
practitioners in the district at the end of the survey in
order to measure their attitudes towards the investiga-
tion and management of urinary tract infections in
children. The first part dealt with the practice of taking
urine specimens for bacteriological examination, and
the second part covered which children general practi-
tioners would refer for radiological investigation. A
second copy of the questionnaire was sent to non-
responders.

STUDY CONSENT

In order to avoid changes in pattems of laboratory

usage general practitioners were not notified in
advance of the start of the study. Permission to carry
out the study was obtained from the medical director
of Gloucestershire Family Health Services Authority.

STATISTICAL METHODS

Two by two X2 tests and XI tests for linear trend were
used where appropriate to estimate the significance of
differences between proportions. Pearson's correlation
coefficient was used to measure correlation between
sets ofvariables.

Results
URINE SAMPLES

Table I shows the populations of children aged
under 15 and under 2 who were registered with a
general practice in the Gloucester district and the
proportions of positive urine samples in each age
group. The mean numbers of children aged under 15
and under 2 registered with each general practice were
1084 (range 354-2818) and 135 (45-395) respectively.
The proportion of confirmed urinary tract infection in
children aged under 15 was 1-0% (563/57 432), with the
proportions in boys and girls being 0 5% and 1 5%
respectively. There was no apparent effect of season
on the numbers of specimens submitted or on the
numbers of positive cultures.

TABLE i-Urine samples taken from children aged under 15 and under
2 in Gloucester health district in one year for investigation of urinary
tract infection

No (%) of No of
No of infected children with
samples urine infected urine

Age group Population taken samples samples

< 15 years 57 432 4317 563 (13-0) 442
<2years 7143 821 103 (12-5) 89

A follow up urine sample was received in 125/563
cases. In a further 41 cases a second sample was
received four to eight weeks after an initial positive
sample.
The median rate of referral of urine samples to the

laboratory by general practitioners was 5-1 (range 1 0-
11-4) specimens per year per 100 children registered
with the practice. The figure shows the relation
between the rate of referral of urine samples and the
rate of finding positive samples for each practice. The
correlation between the two rates was significant
(p< 0 00 1). The median number ofurine samples from
children aged under 2 sent to the laboratory by general
practitioners was 2-3 (0-13 2) specimens per year per
100 children aged under 2 registered with the practice.
Positive specimens without pyuria were found signific-
antly more often in children aged under 2 than in older
children (80/103 v 162/460, x2=619, 1 degree of
freedom, p< 0 001).
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RENALTRACT IMAGING

Of the 89 children aged under 2 with infected
specimens, 28 underwent some form of imaging of the
renal tract. All 28 had an ultrasound examination,
while 10 had a micturating cystourethrogram, 13 had a
technetium dimercaptosuccinic acid (DMSA) scan,
and five had a plain abdominal radiograph taken as
well. Table II shows the proportions of these children
who were investigated subdivided according to the
presence or absence of pyuria in their urine samples.
Of the 19 children with a positive urine sample and
pyuria, 13 had no renal tract imaging.

TABLE iI-Referral by general practitioners and hospital doctors of
children aged under 2 with infected urine samples (with or without
pyuria) for imaging ofthe renal tract. Values are numbers ofchildren

Pyuria

Present Absent

Referred: 6 22
By hospital doctor 3 16
By general practitioner 3 6

Not referred: 13 48
By hospital doctor 1 32
By general practioner 12 16

GENERAL PRACTITIONER QUESTIONNAIRE

Altogether 93% (182/195) of general practitioners
replied to the questionnaire. Table III shows the
responses to the first question, and table IV shows the
responses to the second question. The general practi-
tioners said that they were more likely to refer
younger rather than older children for investigation
after a first episode of urinary tract infection (xI= 11-4,
df=2, p=0 00075) and boys rather than girls (x2= 17-6,
df=2, p=0O00003). Most would refer boys and girls
at all three ages for investigation after a second con-
firmed urinary tract infection.

Discussion
The principal finding of this study is that urinary

tract infection in children is underdiagnosed and
underinvestigated. There was a more than 1 0-fold
difference between general practices in the rate of
referral of children's urine samples to the laboratory
and in the rate of culture confirmed urinary tract
infection. Some children with urinary tract infections

TABLE iII-Responses of 182 general practitioners to the cited quesion. Values are numbers of doctors
who ticked each answer

Investigation of urinary tract infection may vary according to circumstances, At
including the availability of laboratory facilities. Please tick the answer which best At weekend
fits your usual practice when a child aged under 14 presents with suspected urinary weekday or bank
tract infection at a weekday surgery or at a weekend or bank holiday surgery holiday

Treat without taking urine sample 0 14
Treat without taking urine sample; take sample after treatment for testing 2 51
Treat without taking urine sample; take follow up sample if symptoms not 4 29

improved
Dipstick test urine sample and treat if result suggests infection 4 35
Take urine sample for culture, start antibiotic treatment and change if necessary 135 25

according to sensitivity
Take urine sample, await results, then start antibiotic treatment 12 1
Inadequate responses:
More than one option ticked 24 26
No option ticked 1 1

Total 182 182

TABLE iV-Responses of 182 general practitioners to the cited question. Values are numbers of doctors
who ticked each answer

Would you consider renal tract investigation Age 11 months Age 3 years Age 8 years
after one or two confirmed urinary tract
infections in children at various ages? Boy Girl Boy Girl Boy Girl

Yes:
After first infection 141 96 126 56 108 26
After second infection 24 61 49 102 61 122

No 17 25 7 24 13 34

may not have been seen by a general practitioner
at all while others may have been seen and treated
without a urine specimen being taken for culture.
Therefore, the incidence of confirmed urinary tract
infections measured in this study should not be taken
to reflect the true incidence of this condition in
children in the community.
The number of specimens submitted by each

practice correlated closely with the number of con-
firmed urinary tract infections. Practices which sent
the fewest specimens to the laboratory diagnosed the
fewest urinary tract infections. This probably reflected
underdiagnosis rather than variation in incidence
because there was no evidence of clustering ofincidence
in certain practices, and most specimens taken in
general practice were from older children so that the
proportion of positive results due to contamination was
likely to be low.
There are several possible reasons why urine

samples for confirmation of infection or clearance may
be sent from only a small proportion of children.
Urinary tract infection may have non-specific symp-
toms and may not be considered, the need for bacterio-
logical examination before treatment may not be
recognised, or there may be difficulty in obtaining a
satisfactory specimen from a young child and trans-
porting it promptly to the laboratory.

Bacteriuria may occur in the absence of pyuria, but
the finding that positive specimens from children
under 2 were significantly less likely to be accompanied
by pyuria than positive specimens from older children
may reflect a higher proportion of contaminated
specimens in the younger age group. Even if attempts
are made to collect a specimen it is difficult to obtain
clean urine samples from children before they are toilet
trained and have achieved bladder control. Suprapubic
aspiration of urine is the most reliable way to avoid
contamination, but general practitioners cannot be
expected to undertake this procedure on all young
children with the non-specific symptoms which may
indicate a urinary tract infection. Immediate micro-
scopy of a fresh urine sample by clinicians has been
advocated'2-1' and has been carried out by interested
paediatricians for some time. It has, however, not yet
found wide support in general practice.
The purpose of the questionnaire was to measure the

intentions of general practitioners with regard to the
investigation and management of urinary tract infec-
tion in children rather than to assess current practice.
The replies showed that most general practitioners
would aim to establish a bacteriological diagnosis for a
child with suspected urinary tract infection, suggesting
that once the diagnosis is considered failure to recog-
nise the need for culture of a urine specimen is
probably not an important cause of underdiagnosis.
The general practitioners would usually aim to treat
urinary tract infections in children promptly before
confirmation of the diagnosis, as recommended by
the Royal College of Physicians' working group."
Practical difficulties are probably responsible for the
different diagnostic standards at weekends, when only
14% ofresponders would aim to arrange a urine culture
before starting treatment. Lack of ancillary staff in the
surgery and lack of a transport service for specimens
may both contribute to underinvestigation at week-
ends.
Only a minority of children aged under 2 were

referred for imaging of the renal tract, even if they had
pyuria. Most children with pyuria who were not
referred for renal imaging had been diagnosed in
general practice. Children whose infections were diag-
nosed in hospital were more likely to be investigated if
they had pyuria, but even some of this group were not
referred despite a paediatric departmental policy to
initiate renal tract imaging in all children with a proved
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Clinical implications

* Good management of urinary tract infections
in children is important because of the risk of
renal scarring
* In this study a more than 10-fold difference
existed between general practices in the rate of
referral of urine samples for testing and in the
rate of confirmation ofurinary tract infection
* Only a minority of children aged under
2 with a confirmed infection were referred for
renal tract imaging
* General practitioners' answers to a question-
naire showed that their views on the need for
renal tract imaging differed from recent recom-
mendations
* Greater awareness is needed of the import-
ance of the investigation and management of
children's urinary tract infections

urinary tract infection. The general practitioners'
views on the need for renal tract imaging differed from
those of the royal college's working group but may
reflect previous teaching. The replies to the question-
naire showed that general practitioners would be more
likely to refer boys than girls. Over 75% of respondents
would plan to refer boys aged under 1 after a first
episode of urinary tract infection, but only just over
half would refer girls of the same age. Most would plan
to refer both boys and girls of all ages after a second
urinary tract infection.

This study shows that urinary tract infections in
children in Gloucester health district are underinvesti-
gated and may be underdiagnosed, that only a small
proportion of children have a follow up urine specimen
taken, and that only a minority of young children with

confirmed infection are referred for renal tract imag-
ing. We believe that these findings do not apply to the
Gloucester district alone, where family practitioner
standards are high, but probably reflect practice
throughout the country.

We thank the secretarial staff of Gloucester Public Health
Laboratory; Gloucester district general practitioners; Carol
Price, Department of Radiology, Gloucestershire Royal
Hospital; Mark Dempster, Gloucestershire Family Health
Services Authority; and Andre Charlett, PHLS Communic-
able Disease Surveillance Centre.
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Abstract
Objective-To assess the value and impact of a

screening programme for Down's syndrome that
uses the two maternal serum markers: cx fetoprotein
and free 13 human chorionic gonadotrophin.
Design-All wonien booked into clinics were

screened. Further tests were offered to women with
a risk of one in 300 or greater of having an affected
baby. Follow up ofoutcome ofall pregnancies.
Setting-Biochemical screening laboratory

serving two health districts.
Subjects-8179 women of all ages with singleton

pregnancies screened between 15 and 22 weeks'
gestation from 1 April 1991 to 31 March 1992.
Main outcome measures-Detection rate of

Down's syndrome, false positive rate, uptake of
screening, uptake ofamniocentesis in women identi-
fied as at increased risk, prevalence of Down's
syndrome at birth.
Results-Overall 89% (8317/9345) of women

underwent screening. The rate of detection of
Down's syndrome was 69% (11/16; 95% confidence
interval 41 to 89%) with a 5/2% false positive rate
(426/8179; 4-7 to 5.7%). In women under 30 the
detection rate was 50% (four out of eight; 32 to 86%)

Uptake of amniocentesis was 89% (389/437), result-
ing in a reduction ofprevalence ofDown's syndrome
at birth from 1.1 per 1000 in previous years
(66/59696) to 0 4 per 1000 during the screening year
(4/9345). Additionally, several other abnormalities
were identified.
Conclusion-The benefit of a high detection rate

with this approach and the additional anomalies
identified should encourage others to introduce
screening programmes for Down's syndrome that
use free 1 human chorionic gonadotrophin and
a fetoprotein.

Introduction
In 1984 Merkatz et al observed a link between low

maternal serum concentration of a fetoprotein in the
second trimester and babies affected by fetal trisomy.'
Cuckle et al subsequently confirmed this observation
and proposed a screening programme for Down's
syndrome (trisomy 21) based on the use of specified
cut off values of a fetoprotein at various maternal
ages.2 Detection rates for Down's syndrome with this
procedure at best would achieve a rate of detection of
30%, with false positive rates often as high as 100%.3
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