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Abstract
Objective—To investigate the relationship
between clinic provision, consultant and
nursing caseload, and processes and out-
comes of diabetes care in children.
Design—Retrospective audit in the South
Western region of England of 801 children
and young people with diabetes; 701 were
seen in a designated clinic. Seven of 21
consultants fulfilled the British Paediatric
Association (BPA) criteria for a specialist
in childhood diabetes. Seventeen nurses
provided specialist care.
Main outcome measures—Glycated hae-
moglobin, admissions to hospital clinic
attendance rates, contacts with a dietitian,
measurements of height and weight, and
screening rates for hypertension, micro-
albuminuria, and retinopathy.
Results—Children under the care of ‘non-
specialists’ had higher admission rates to
hospital with all diabetes related problems
and for hypoglycaemia and lower screen-
ing rates for microalbuminuria than those
under ‘specialists’. Children under the
care of the two tertiary hospital consult-
ants had lowest glycated haemoglobin
results, spent least time in hospital at
diagnosis, were most likely to have their
heights and weights plotted, and to be
screened for microalbuminuria and retin-
opathy, had higher admission rates, lower
clinic attendance rates, and fewer dieti-
tian consultations. Higher nursing
caseloads were associated with longer
periods of admission at diagnosis, better
clinic attendance rates, reduced rates of
admission after diagnosis, and less likeli-
hood of having blood pressure measured
and being screened for microalbumin-
uria. Children attending general paediat-
ric clinics were less likely to be seen by a
dietitian and to have their height and
weight plotted.
Conclusions—The results are consistent
with the recommendation of a BPA work-
ing party in 1990 that children with
diabetes should be cared for by specialist
paediatricians with a caseload of more
than 40 children, and that children should
be seen in a designated diabetic clinic.
(Arch Dis Child 1997;77:102–108)

Keywords: diabetes care provision; consultant and
nursing caseload

Recommendations for good practice in the
organisation of diabetic services for children
have been published.1 2 These include a
caseload of more than 40 children, and that
they should be seen in designated diabetic
clinics.1 However, there is currently little
evidence that these recommendations would
actually result in improved diabetes care. One
study showed improved diabetic control in a
district general hospital clinic after the estab-
lishment of a single specialist diabetic clinic
combining patients originally cared for by five
clinicians, using children as their own historical
controls.3 A second study compared 88 chil-
dren attending a specialist diabetic clinic in a
tertiary unit with the same number of children
seen in general paediatric clinics in district
hospitals: significantly lower levels of glycated
haemoglobin and reduced hospital stays were
seen in the specialist service.4 However, the
number of children and clinicians involved
were small and no attempt was made to adjust
for potentially confounding factors.
We report the results of a regional audit in

which a number of outcomes such as glycaemic
control, rates of admission to hospital, and
standards of good clinical practice were exam-
ined in relation to consultant and nursing
caseload and whether the child was seen in a
designated diabetic clinic, taking into account a
number of potentially confounding variables.

Subjects and methods
The subjects were all children and young peo-
ple with diabetes mellitus who were under the
care of a paediatrician and who were resident in
the SouthWestern region of England during all
or part of 1994. Details of the audit were
agreed in advance by the paediatricians,
diabetes nurses, and other professionals within
the region caring for children with diabetes. All
consultant paediatricians in the region sup-
plied a list of patients under their care with
diabetes. Members of the diabetes team,
assisted by audit clerks, completed a question-
naire for each child; each consultant paediatri-
cian and diabetes nurse, and each laboratory
providing glycated haemoglobin or fructos-
amine tests, completed questionnaires about
the services they oVered in 1994.
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Each consultant was defined as being
‘specialist’ or ‘non-specialist’, according to the
British Paediatric Association criteria.1 In this
study all specialist paediatricians had at least
40 children with diabetes under their care and
fulfilled at least one of the other two criteria:
being a specialist diabetologist/endocrinologist
or having a major interest in diabetes and/or
seeing children in a designated paediatric
diabetic clinic. For each centre the nursing
caseload was calculated from the number of
children with diabetes and the number of
whole time equivalent nurses available to care
for children with diabetes.
The following outcomes were examined for

1994:
(1) The results of up to four equally spaced

glycated haemoglobin tests per child, expressed
as multiples of the mean reference value.
(2) The proportion of appointments kept, as

a proportion of the number of planned visits.
(3) The number of admissions to hospital for

diabetic ketoacidosis, hypoglycaemia, and sta-
bilisation (excluding time of diagnosis) during
the year.
(4) The number of nights in hospital due to

diabetes related illness (excluding diagnosis).
(5) The length of the initial admission to

hospital at the time of diagnosis for all children
diagnosed in 1994.
The following aspects of clinical service were

examined:
(1) The proportion of clinic attendances at

which the child was seen by a dietitian.
(2) The number of recorded (and plotted)

height and weight measurements per clinic
attendance.
(3) In children over the age of 12 years and

having diabetes for at least five years, whether a
blood pressure measurement, test for micro-
albuminuria, and retinal examination had been
recorded in the year consistent with the
recommendation for an annual assessment of
‘objective measurements of microvascular
complications’ by the St Vincent joint task
force for diabetes; report of the subgroup for
young people.5

A number of potentially confounding vari-
ables were considered, including age, duration
of diabetes, whether a parent has diabetes,
whether living with both parents, Townsend
deprivation index,6 insulin dose, and number of
injections per day.

STATISTICAL METHODS

Confounding variables for children in the three
consultant groups were compared initially
using the Kruskal-Wallis or ÷2 tests as appropri-
ate. Regression models were used to investigate
which confounding factors were related inde-
pendently to each outcome, and then to
compare consultant groups, clinic types, and
each centre’s nursing caseload by using a
further model adjusting for significant con-
founders, using the likelihood ratio test.
Results from six diVerent methods for the

glycated haemoglobin, HbA1, in eight centres
were expressed as multiples of the mean, and a
logarithmic transformation was undertaken to
remove skewness. Twomethods for HbA1c were

excluded from analysis, as it has been sug-
gested that multiples of the mean may not be a
valid way of comparing HbA1 and HbA1c

results.7

Initially the ratios were analysed ‘result-wise’
using parametric methods and multiple linear
regression.Up to four results were available per
child, and further analysis using ML38 con-
firmed the need to take into account variation
between children as well as between results
obtained from the same child. Only the latter
are reported, although the results were very
similar to those obtained using linear
regression.
To compare proportions of clinic appoint-

ments kept, and proportions of clinic visits in
which heights or weights were measured or
plotted, EGRET9 was used to fit binomial
logistic models which take into account the fact
that the denominator varies from child to child.
The probability of keeping an appointment was
then modelled by covariates, such as age, and
was assumed to be the same for all children of
the same covariate status. Another level of
complexity was introduced by allowing for a
variation between children even when their
covariate status was the same (random eVects
models). This approach was used in a few
instances to confirm that the results were
unchanged.
Analysis of the numbers of heights recorded

or plotted was restricted to boys less than 18
years and girls less than 16 (n=665), ages by
which it might be assumed they had reached
their final adult height.
When comparing the number of admissions

to hospital, diVering lengths of follow up were
taken into account by using Poisson models,
again using EGRET. The rate of admissions
(number/unit time) was assumed to be the
same for all children with the same covariate
status, and hospital admissions were assumed
independent. A diVerent approach was also
used whereby only the children who had a
complete 12 month follow up were analysed as
to whether or not they had been admitted at all
(n=677). Logistic regression was used. Results
of both approaches are reported. The total
number of nights in hospital for diagnosis was
normally distributed, allowing analysis by mul-
tiple linear regression.
Separate logistic models were used for the

probability of the child having a blood pressure
recorded, a test for microalbuminuria, and a
retinal examination in the 12 month period.
Six children were excluded as they had just

moved to the area and did not have a complete
12 month follow up.

Results
Information from 801 of 810 children and
young people with childhood onset diabetes
identified in the audit was used in a multiple
regression model with potential confounding
factors. There were two specialist paediatri-
cians in the tertiary referral centre (caring for
177 children) and a further five in district gen-
eral hospitals (caring for 309 children). There
were 14 non-specialist paediatricians caring for
a total of 315 children, each having a caseload
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of less than 40 children. Table 1 shows the
confounding variables which diVered signifi-
cantly between the three consultant groups.
All but one centre had a specialist diabetes

nurse available for children. There were a total
of 17 nurses (7.4 whole time equivalents) pro-
viding care for children in the study, with an
average caseload per whole time equivalent of
129 patients. In all but two centres the nurse’s
caseload was greater than the recommended5

range of a maximum of 70 to 100 children per
whole time equivalent. Fifteen (88%) of these
nurses had completed an English National
Board 928 (diabetic nursing) course but only
six held the registered sick children’s nurse
qualification. Of those centres with a specialist
diabetes nurse, all provided home and school
visits. Out of hours telephone advice was avail-
able in all but one centre, provided by a
number of diVerent professionals including
children’s ward staV, consultant paediatricians,
middle grade medical staV as well as the
diabetes nurse in eight centres.
The proportion of children seen in a general

paediatric clinic was significantly related to the
caseload of the consultant paediatrician. Only
4.5% (22/488) of children under a specialist
paediatrician were seen in a general paediatric
clinic. In contrast, 24.8% (78/315) of children
under a non-specialist paediatrician were seen
in a general paediatric clinic (÷2 p<0.001).

DIABETES CONTROL

A total of 885 HbA1 results were available from
eight centres, involving six diVerent test meth-
ods. Glycaemic control was significantly re-
lated to consultant group (p<0.001) (see table
2).

The diVerence remained significant
(p<0.001) after adjustment for significant con-
founders with mean results for non-specialists
8% higher than for tertiary specialists
(p<0.001). There was no significant relation-
ship with the type of clinic attended or nursing
caseload.

CLINIC ATTENDANCE

The overall probability of any clinic appoint-
ment being kept was 82.2%. Both non-
specialist and tertiary specialist clinic attend-
ance rates were lower than for district hospital
specialists (see table 2) (adjusted odds ratios
(95% confidence interval, CI) 0.52 (0.41 to
0.67) and 0.27 (0.21 to 0.35) respectively).
The probability of attending clinic appoint-
ments was significantly lower in children cared
for by nurses with smaller caseloads after
adjustment for other potentially confounding
variables (p<0.001). There was no significant
relationship with type of clinic attended.

ADMISSIONS WITH HYPOGLYCAEMIA

Altogether 4.1% of 677 children with a
complete 12 month follow up had at least one
hospital admission in 1994. Children under the
care of district hospital specialists were least
likely to have been admitted (table 2). Com-
pared with these children, adjusted odds ratios
(95% CI) for admission for those under
non-specialists and tertiary specialists were
7.61 (2.12 to 27.29) and 4.10 (0.84 to 19.99)
respectively.
The mean admission rate with hypoglycae-

mia was 0.05 admissions per child per year
(n =794) (for rates by consultant see fig 1).
The lowest rate was for children under

district hospital specialists (table 2). After
adjustment, the mean admission rate for
children under non-specialists was five times
that of the specialist group (95% CI 1.9 to
13.3).
There was no significant association with

nursing caseload or type of clinic attended.

Table 1 Confounding variables diVering significantly between consultant groups

Variable Non-specialists
District hospital
specialists

Tertiary
specialists

Statistical
significance (p
value)

Median age (years) 12 12 14 <0.001
Median duration of diabetes
(years) 4 3 5 <0.001

% Not living with both
parents 28 24 18 0.04

Median Townsend score −0.42 −0.51 −1.22 0.03

Table 2 Process and outcome comparisons between consultant groups

Process or outcome measure Non-specialists
District hospital
specialists Tertiary specialists

Statistical significance*
(p value)

Multiple of mean glycated haemoglobin 1.69 1.60 1.47 < 0.001 (< 0.001)
Clinic attendance rate (%) 81.5 90.0 70.5 < 0.001 (< 0.001)
Admitted with diabetes (%) 13.4 6.9 8.0 0.033 (NS)
Admission rate with diabetes (/child/year) 0.22 0.08 0.14 < 0.001 (< 0.001)
Admitted with hypoglycaemia (%) 7.2 1.6 2.6 0.003 (< 0.001)
Admission rate with hypoglycaemia (/child/year) 0.09 0.02 0.03 < 0.001 (0.001)
Admitted with ketoacidosis or for stabilisation
(%) 8.7 5.7 6.6 NS

Admission rate with ketoacidosis or for
stabilisation (/child/year) 0.14 0.06 0.13 0.007 (NS)

Mean nights in hospital at diagnosis 5.7 4.9 2.5 < 0.001
Seen by dietitian (% of clinic visits) 29.4 45.0 7.1 < 0.001 (< 0.001)
Height measured (% of clinic visits) 92.8 91.1 90.2 NS
Height plotted (% of clinic visits) 58.6 56.1 77.9 < 0.001 (< 0.001)
Weight measured (% of clinic visits) 93.4 93.1 90.7 NS
Weight plotted (% of clinic visits) 58.4 57.3 75.4 < 0.001 (< 0.001)
Blood pressure measured (%) 80.2 61.8 78.5 0.043 (NS)
Screened for microalbuminuria (%) 25.9 42.6 67.7 < 0.001 (< 0.001)
Retinal examination recorded (%) 51.9 45.5 67.7 0.035 (0.035)

* In parentheses: significance after adjustment for significant confounding variables.
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ADMISSIONS WITH KETOACIDOSIS OR FOR

STABILISATION

Altogether 7.1% of 675 children with complete
12 month follow up had at least one admission
in 1994. The mean rate was 0.11 admissions
per child per year (n=792). There was no
significant diVerence between the three
consultant groups after adjustment for con-
founding variables (see table 2). Admission
rates were not related to nursing caseload after
adjustment for potentially confounding vari-
ables. There was no significant association with
type of clinic attended.

ALL ADMISSIONS FOR DIABETES

Of the 674 children with complete 12 month
follow up, 9.8% had an admission for any
diabetes related reason (apart from admission
at the time of diagnosis) in 1994.
The mean admission rate was 0.15 admis-

sions per child per year (n=791) (for rates by
consultant see fig 2). Admission rates were
lowest for children under the care of district
hospital specialists (table 2). After adjustment,
rates for those under the care of non-specialists
and tertiary specialists were higher by factors of
2.9 (95%CI 1.7 to 4.9) and 2.7 (95%CI 1.4 to
5.1) respectively. Hospital admission rate was
significantly higher in children cared for by
nurses with a lower caseload (p=0.006). This
was still significant after adjustment for signifi-
cant confounding variables (p<0.05). There
was no significant association with type of
clinic attended.

NIGHTS IN HOSPITAL AT DIAGNOSIS

Ninety nine children spent an average of 4.6
nights in hospital at diagnosis. There was a sig-
nificant diVerence between means for the three
consultant groups (p<0.001 by one way analy-
sis of variance, as there were no significant
confounders) (see table 2). The tertiary group

was significantly diVerent from both other
groups (ScheVe test at 5% level). There was a
weak positive correlation between nights spent
in hospital and nursing caseload (r=0.22;
p< 0.05).

SEEN BY DIETITIAN

The overall probability that a clinic visit
involved a consultation with a dietitian was
31.5%. Consultations were most likely for chil-
dren under the care of district hospital special-
ists (see table 2). Relative to this group,
adjusted odds ratios (95% CI) for non-
specialists and tertiary specialists were 0.40
(0.33 to 0.49) and 0.11 (0.08 to 0.17) respec-
tively.
The probability that a clinic visit involved

seeing a dietitian was 6.3% for those attending
a general paediatric clinic compared with
35.7% for those attending a designated dia-
betic clinic. This association remained signifi-
cant (p<0.001) when adjusted for other
variables. The adjusted odds ratio for the child
being seen by a dietitian for designated diabetic
clinics compared with general paediatric clinics
was 7.30 (95% CI 4.67 to 11.40). This associ-
ation remained significant once adjusted for
consultant group (p<0.001).

HEIGHT MEASUREMENTS

The overall probability that height was meas-
ured at a clinic visit was 91.6%, with no signifi-
cant association with type of consultant (table
2), nursing caseload or type of clinic attended.
The overall probability that the height

measurement was plotted on a centile chart at
a clinic visit was 60.9%. Children under the
care of tertiary specialists were most likely to
have their heights plotted (see table 2). The
adjusted odds ratio (95% CI) for this group
compared with district hospital specialists was
2.50 (1.85 to 3.37). Height was less likely to be
plotted in children cared for by nurses with a
smaller caseload (p<0.001).
Altogether 52.4% of attendances at a general

paediatric clinic resulted in height being
plotted compared with 62.5% in a designated
diabetic clinic. This association remained
significant after adjustment for other variables
(p<0.001, n=516). The adjusted odds ratio for
the group seen in a designated diabetic clinic
compared with the group seen in a general
paediatric clinic was 1. 64 (95% CI 1.30 to
2.07). This association remained significant
after further adjustment for consultant group
p=0.001; odds ratio 1.52 (95% CI 1.19 to
1.96).

WEIGHT MEASUREMENTS

The overall probability that weight was meas-
ured at a clinic visit was 92.8%, with no signifi-
cant association with type of consultant (table
2).
The overall probability that weight was plot-

ted on a centile chart at a clinic visit was
61.3%. Children under the care of tertiary spe-
cialists were most likely to have their weights
plotted (see table 2). The adjusted odds ratio
(95% CI) for this group compared with the
district hospital specialists was 1.95 (1.50 to
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Figure 1 Admission rate with hypoglycaemia.

Figure 2 Admission rate with all diabetes related problems
(diabetic ketoacidosis, hypoglycaemia, and for
stabilisation).
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2.55). Weight was less likely to be plotted in
children cared for by nurses with a smaller
caseload (p<0.001).
Altogether 56.4% of children attending a

general paediatric clinic had their weight plot-
ted compared with 62.1% of those attending a
designated diabetic clinic (p<0.05). This dif-
ference remained significant after adjustment
for other variables (p=0.008, n=618). The
odds ratio for the group seen in a designated
diabetic clinic compared with the group seen in
a general paediatric clinic was 1.38 (95% CI
1.09 to 1.74). This association disappeared
once adjusted for consultant group.

BLOOD PRESSURE RECORDINGS

Of the 201 children over the age of 12 years and
with diabetes for more than five years, 74.5%
had blood pressure recorded over the 12 month
period. There was no significant diVerence
between consultant groups after adjustment for
confounding variables (table 2). Eighty two per
cent of children cared for by a nurse with a
caseload of less than 200 were recorded as hav-
ing their blood pressure measured compared
with 48% of those cared for by a nurse with a
larger caseload (p<0.001). This diVerence per-
sisted after adjustment for other variables. The
odds ratio of blood pressure measurement for
those with a caseload of 200 or more compared
with those with a smaller caseload was 0.23
(95% CI 0.11 to 0.48). There was no
significant association with type of clinic
attended.

TESTING FOR MICROALBUMINURIA

Altogether 44.0% of 200 children had a test for
microalbuminuria over the 12 month period.
Compared with children under district special-
ists, those under non-specialists were screened
for microalbuminuria less frequently (adjusted
odds ratio 0.38, 95% CI 0.15 to 0.97), and
those under tertiary specialists more frequently
(adjusted odds ratio 3.02, 95% CI 1.18 to
7.74) (see table 2). Fifty five per cent of
children cared for by a nurse with a caseload of
less than 200 were recorded as being screened
for microalbuminuria compared with 2% of
those cared for by a nurse with a larger caseload
(p<0.001). This diVerence persisted after
adjustment for other variables. The adjusted
odds ratio of microalbuminuria screening in
those with a caseload of 200 or more compared
with those with a smaller caseload was 0.03
(95% CI 0.003 to 0.19). There was no signifi-
cant association with type of clinic attended
once adjustment had been made for consultant
group.

RETINAL EXAMINATION

Altogether 55.2% of 201 children had a retinal
examination over the 12 month period. The
proportion of children having a retinal examin-
ation diVered significantly between consultant
groups (p=0.035) (see table 2). There was no
significant association with nursing caseload
and type of clinic attended.

Discussion
This study demonstrates significant differences
between the three consultant groups in respect
of a number of measures of process and
outcome after adjustment for other confound-
ing factors. Admission rates to hospital with all
diabetes related problems and for hypoglycae-
mia and screening rates for microalbuminuria
for children under non-specialist paediatricians
compared unfavourably with the other two
groups. The relatively large number of non-
specialist consultants involved reduces the like-
lihood that these findings reflect an association
with the activity of one or two individual
consultants. An admission rate for hypoglycae-
mia in children under the care of non-
specialists at least three times that seen for the
other groups is especially important given the
reported eVects on neurocognitive function in
childhood.10

The use of multiples of the mean to
overcome diVerences in test method for
glycated haemoglobin has been proposed,11 12

but this remains a potential source of bias.
Further research is needed to examine the
validity of using multiples of the mean for
comparative audit. Notwithstanding these
laboratory problems, the overall diVerence
between the highest and lowest consultant
groups is considerable, representing a diVer-
ence in glycated haemoglobin of the order of
1%. The diabetes control and complications
trial did not find a threshold for diabetes con-
trol below which the risk of complications
disappears.13 Therefore an improvement in
overall control of the magnitude found in this
study would be clinically important if main-
tained in the long term.
Children under the care of the two tertiary

hospital consultants appeared to have signifi-
cantly lower glycated haemoglobin results.
This occurred despite a higher median age and
longer duration of diabetes in children under
their care (table 1), both of which would be
expected to be associated with worse control.
The laboratory providing glycated haemo-
globin results for the tertiary unit was also used
by several other centres in the region, but the
possibility that diVerences in test method were
responsible for this finding cannot be excluded.
Children under tertiary consultants also

spent less time in hospital at diagnosis, were
more likely to have their heights and weights
plotted, and be screened for microalbuminuria
and retinopathy. This occurred despite higher
admission rates to hospital, lower attendance
rates in clinic, and fewer dietitian consultations
than for children under district hospital
specialists. The benefits of screening for early
markers of complications are unclear; continu-
ing research into the significance of micro-
albuminuria has been advocated.5

Although the audit suggests some additional
benefits from care by tertiary specialists, there
were some aspects of care, as suggested by
lower clinic attendance rates, higher admission
rates and the lack of dietetic advice that
appeared less satisfactory than that delivered
by district hospital specialists. The reasons for
the lower clinic attendance rates are unclear,
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and it should not be assumed that they indicate
a less acceptable service. Nor is it clear whether
the higher admission rates and lower glycated
haemoglobin results are related. However,
tighter diabetic control might have accounted
for the more frequent admissions with hypogly-
caemia than was seen with children under the
care of district specialists. As there were only
two tertiary specialists in a single centre it is not
possible to draw general conclusions about ter-
tiary consultants with any degree of confi-
dence. It would in any case be impractical for
all children to be managed by tertiary special-
ists in diabetes in such a geographically large
region. This study should not therefore be used
as evidence that it would be desirable for chil-
dren to be cared for by tertiary specialists.
Readmission rates to hospital compared

favourably with those reported from Edin-
burgh in 198914 : children in the current audit
spent fewer nights in hospital with diabetes
related problems than children attending the
specialist diabetic clinic in the Edinburgh study
(0.56 v 1.2 nights per year), with fewer children
admitted with hypoglycaemia (4.1% v 16%
respectively).
It was perhaps surprising that nursing

caseload appeared to have little association
with many outcomes given the fact that the
introduction of the specialist diabetes nurse has
been seen by many, if not all, clinicians as a
major advance in diabetes care provision. This
might simply reflect that nearly all specialist
nurses in the region were over stretched with
only two having a caseload within the 70 to 100
children per whole time equivalent
recommended.5 Furthermore, there was no
provision in this audit to assess any variation in
the quality of advice and support provided in
the community which might be an important
variable predicting diabetes care outcome.
However, this study did identify that very high
nursing caseloads were associated with fewer
children being screened for hypertension and
microalbuminuria. The apparently paradoxical
finding that children were less likely to attend
consultant clinic appointments when nursing
caseloads were lower may reflect the better
opportunities a smaller caseload allows for
community based contact thereby reducing
reliance on intermittent hospital attendances.
Improved access in the community might also
explain the shorter periods spent in hospital at
diagnosis by children from centres with a better
caseload ratio. The increased rate of hospital
admissions with poor control in those centres
with smaller nursing caseloads is very diYcult
to explain.
It was not surprising that children attending

general paediatric clinics were less likely to see
a dietitian. The main purpose of holding
diabetic clinics is to facilitate the multi-
disciplinary approach to diabetes management.
Children were also less likely to have their
height and weight plotted if they attended a
general paediatric clinic.
The diVerences in casemix between different

consultants, all of which had a significant
association with some of the measures of proc-
ess and outcome used, underlines the im-

portance of controlling for these factors when
making comparisons of consultant activity. In
one instance, significant diVerences in admis-
sion rates with ketoacidosis and for stabilisa-
tion between consultant groups disappeared
when adjusted for confounding variables. In
any observational study such as this, the
associations found do not necessarily imply a
causal relationship; it is possible that other,
untested factors may be responsible for the
observed diVerences. Further evidence could
come from observing improved outcomes
following the institution of recommended
consultant caseloads.
In conclusion, children with diabetes under

the care of clinicians with a larger caseload
appear, by the criteria of this study, to have a
better clinical outcome than those seen by
non-specialists. Although the commitment of
all those caring for diabetic children was clear
and the overall standards of care relatively high,
the associations found in this study support the
national recommendation1 that consultants
providing care for children with diabetes
should have a caseload of more than 40
children, and that children should be seen in a
designated diabetic clinic.
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Commentary
One of the attractions of paediatrics as a
specialty was that one could still practice as a
generalist rather than only as a subspecialist as
in the case of adult medicine. The subject,
however, evolves and as our understanding of
disease processes increases in complexity, sub-
specialisation becomes a ‘necessary evil’ if the
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children in our care are to receive optimal
management.
Dr Baumer and his coauthors present the

results of an audit of the year 1994 for the
management of childhood diabetes in the
South Western region of England. It presents
its data with reference to recently published
guidelines for the management of children with
diabetes and broadly divides clinics into: (1)
tertiary referral clinics; (2) specialist paediatri-
cians running diabetes clinics of greater than
40 children in district general hospitals; (3)
general paediatricians with caseloads of less
than 40 children with diabetes, a quarter of
whom were seen in general paediatric clinics.
The Diabetes Control and Complications

Trial Research Group have focused on the
importance of optimal glycaemic control
throughout the duration of diabetes.13 This has
placed the onus on purchaser and providing
clinician alike to look to ways of providing a
service for these children and their families that
is most likely to enable the achievement of that
optimal control and a method for the early
detection of diabetes related complications.
Anyone who has looked after this all pervasive
condition, however, will know that there is
more to its management than adjustment of
insulin regimen and measurement of capillary
blood glucose and glycated haemoglobin.
Other factors such as ‘food intake and lifestyle’
will have a much greater impact on glycaemic
control until we have a more physiological
method of insulin replacement therapy.
There is little doubt that there should be a

team approach to management of these
children and the ideal membership of that team
is well documented.1 2 5 There is also little
doubt that the team will function most
eYciently, and the families benefit from being
seen, in clinics dedicated to children with
diabetes. A minimum caseload will be neces-
sary to ensure adequate experience for the
team and its cost eVective function.
DiYcult and important questions are raised

by this paper. Children who live a long way
from such specialist clinics are clearly faced
with transport diYculties and when acute
problems arise should they always be trans-
ferred to the specialist centre or be cared for by
the local team who will have been deskilled by
lack of contact and experience? What is more
important, being seen by the same people at
each visit who get to know the child and family
and its diYculties or being seen in a specialist
centre by a succession of six monthly rotating
Calman registrars who do not spot the hidden
agendas but do measure and plot the height
and weight accurately? Is it more important to
see a paediatric dietitian or have the urinary
microalbumin performed and retinal examin-
ation recorded?

We must clearly all strive for achievement of
the best possible service for these children and
undoubtedly the current recommendations
represent best possible. Life must remain
liveable however for the children, their families,
and the service providers. Rationalisation of
care so that one paediatrician has responsibility
for diabetes care in each district general hospi-
tal (and in many teaching hospitals) would go a
long way to provide the minimum experience
advisable. The teams need to have specialist
nurses, dietitians, and psychologists with spe-
cial and specific experience in working with
diabetes in children. This audit shows the need
for increase in the numbers of these personnel
who probably have a much greater impact on
management success than the paediatrician.
For disease management to be at its best

caseload must be large enough to provide
adequate experience but small enough to allow
time for care, support, and education. The lack
of expected correlations of the clinical markers
studied with diabetes specialist nurse input
may be due to the fact that many of the nurses
in this study had caseloads in excess of 150 per
whole time equivalent (WTE). This masks the
fact however that in at least one clinic there is a
diabetes specialist nurse allocated 0.1 WTE to
look after 20 children (a caseload of 200 per
WTE) thus suVering the ‘double whammy’ of a
workload that is too high combined with an
experience that is too low.
Like most things in life optimums often lie

somewhere around the centre of a continuum.
Although this paper suggests that tertiary spe-
cialists achieve a glycated haemoglobin some
8.0% lower than non-specialists, this is ex-
pressed as a percentage of a multiple of the
mean reference range and represents a diVer-
ence of only around 1.0% of measured glycated
haemoglobin. The diVerence between tertiary
and district general hospital specialists was
therefore only around 0.5% in an assay with a
coeYcient of variation in most laboratories of
not better than 5.0%. The district general hos-
pital specialists however, fared rather better in
terms of clinic attendance rates, readmission
rates, and provision of a dietitian. The authors,
however, need not be defensive of their
position. The case is well made for a specialist
team approach. Paediatricians must clearly
cooperate with each other to form teams and
clinics of suitable size and where geography
dictates that this is impossible some form of
shared care arrangements should be made.

IAN G JEFFERSON
Department of Paediatrics,

Hull Royal Infirmary,
Anlaby Road,Hull HU3 2JZ
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