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ABSTRACT
Objectives  To investigate hospitalisation rates for 
the ambulatory care-sensitive conditions of epilepsy, 
asthma and insulin-dependent diabetes in school-aged 
children and young people with intellectual disabilities in 
comparison with their peers.
Design  Record-linkage cohort study. Scotland’s Pupil 
Census, 2008–2013, was used to identify pupils with and 
without intellectual disabilities and was linked with the 
Prescribing Information Service to identify pupils with 
epilepsy, asthma and insulin-dependent diabetes, and 
the Scottish Morbidity Records-01 to identify hospital 
admissions.
Setting  The general child population of Scotland.
Participants  School pupils aged 4–19 years; 18 278 with 
intellectual disabilities and 777 912 without intellectual 
disabilities.
Outcomes  Overall, emergency and non-emergency 
hospitalisations for epilepsy, asthma and/or diabetes; and 
length of stay.
Results  Epilepsy and asthma were more prevalent 
in pupils with intellectual disabilities (8.8% and 8.9%, 
respectively, compared with 0.8% and 6.9% among pupils 
without intellectual disabilities, p<0.001), whereas insulin-
dependent diabetes was not (0.5% prevalence). After 
adjusting for prevalence, pupils with intellectual disabilities 
and epilepsy had more epilepsy-related admissions than 
their peers (adjusted Hazard Ratio (aHR) 2.24, 95% CI 1.97, 
2.55). For emergency admissions, these stays were longer 
compared with controls (adjusted incidence rate ratio 
(aIRR) 2.77, 95% CI 2.13, 3.59). Pupils with intellectual 
disabilities and asthma had similar admission rates due to 
asthma as control pupils with asthma (aHR 0.81, 95% CI 
0.62, 1.06), but emergency admissions were longer 
(aIRR 2.72, 95% CI 1.49, 4.96). Pupils with intellectual 
disabilities and insulin-dependent diabetes had similar 
admission rates to controls (aHR 0.94, 95% CI 0.63, 1.41) 
but with shorter admissions (aIRR 0.71, 95% CI 0.51, 0.99).
Conclusions  Our findings suggest pupils with intellectual 
disabilities may receive poorer community healthcare than 
their peers for the common conditions of epilepsy and 

asthma. Hospital admissions are disruptive for both the 
child and their family. Epilepsy and asthma are associated 
with avoidable deaths; hence, a better understanding of 
these hospitalisations is important.

INTRODUCTION
Ambulatory care-sensitive conditions are 
health conditions for which timely and effec-
tive community healthcare helps to reduce 
the risks of hospitalisation by preventing the 
onset of illness, controlling an acute episode 
of illness or managing an enduring condi-
tion.1 Examples include epilepsy, asthma and 
diabetes. General population studies have 
revealed an association between high rates of 
hospitalisations for ambulatory care-sensitive 
conditions and poor access to primary care.2 3 
Intellectual disabilities are a group of condi-
tions resulting in an IQ of less than 70, the need 
for daily support in adaptive functioning and 
onset in childhood. People with intellectual 
disabilities face barriers in accessing commu-
nity health services.4–6 However, there has 
been little previous study of hospital admis-
sions for ambulatory care-sensitive conditions 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Large, national study.
	⇒ Identification of over 18 000 children and young 
people with intellectual disabilities.

	⇒ Diagnoses of epilepsy, asthma and insulin-
dependent diabetes were based on dispensing of 
prescriptions.

	⇒ Cannot distinguish between mild and severe intel-
lectual disabilities.

	⇒ Unable to investigate whether there are any ethnic 
variations.
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in people with intellectual disabilities in comparison 
with the general population,7 particularly with regard to 
school-aged children and young people.

Previous studies have reported the frequency of all 
admissions (rather than specifically for ambulatory care-
sensitive conditions) for preschool children with intellec-
tual disabilities compared with the general population. 
One study, from the USA, reported on children with 
Down syndrome up to age 3 years, rather than all children 
and young people with intellectual disabilities,8 while 
another, from Western Australia, reported from birth to 
age 5 years.9 Both showed higher rates of hospitalisation 
than the control population, but they did not take into 
account different prevalences of conditions between the 
populations. Likewise, a large study using hospital billing 
data from four USA states investigated admissions of chil-
dren aged under 18 years with a combined, heteroge-
neous range of intellectual and developmental disorders 
(eg, intellectual disabilities, autism, cerebral palsy).10 It 
found the relative risk of hospitalisation was 19.43 (18.56–
20.34) for epilepsy and 3.60 (3.33–3.90) for asthma, but it 
did not take account of the different prevalences of these 
conditions. A further study focused specifically on ambu-
latory care-sensitive conditions.11 It included 8000 people 
of all ages (children and adults) with intellectual disabili-
ties living in Manitoba, Canada, between 1999 and 2003. 
It reported hospitalisation rate ratios for 14 conditions 
combined of 6.38 (95% CI 5.30, 7.67) at ages 0–9 years, 
and 8.47 (95% CI 6.89, 10.42) at ages 10–19 years. For 
specifically asthma and diabetes, it adjusted for the preva-
lence of the condition, reporting rate ratios of 2.10 (95% 
CI 1.39, 3.16) for asthma and 3.73 (95% CI 2.63, 5.29) 
for diabetes; however, it did not report rates separately 
for children or young people for these conditions. A 
smaller study investigated 107 children and young people 
with ‘cognitive and developmental delays’ and 943 chil-
dren and young people without, up to age of 18 years, in 
Quebec, Canada.12 It did not find any difference in hospi-
talisation ratios for ambulatory care-sensitive conditions 
between the two groups; however, the group with cogni-
tive and developmental delays was very heterogeneous 
due to coding issues and included, for example, specific 
learning disabilities and speech and language disorders. 
A further study of 1148 children with intellectual disabil-
ities and 2255 control children aged 2–24 years in South 
Carolina used hospital billing data to explore eight ambu-
latory care-sensitive conditions, but they did not include 
epilepsy.13 They reported more events in the children 
with intellectual disabilities: an incidence rate ratio (IRR) 
of 1.23 (1.05–1.44) for emergency room visits and an 
IRR of 2.62 (1.95–3.32) for inpatient admissions. Finally, 
a large observational study in England reported rates 
of emergency admissions for ambulatory care-sensitive 
conditions for people of all ages with intellectual disabil-
ities, with some limited results for children and young 
people separately.14 Those aged 0–24 years in the study 
had 71.0 emergency admissions per 1000 person-years 
(95% CI 66.0, 76.4), compared with 15.2 per 1000 (95% 

CI 15.1, 15.4) in children/young people without intellec-
tual disabilities. However, the study did not adjust for the 
prevalence of these conditions or provide further data, 
such as IRRs for this age group.14 Hence, the results of 
existing studies are not directly comparable, accounting 
for their contradictory findings: we have much to learn 
on this topic.

The aim of this study was to investigate hospitalisa-
tion rates for the ambulatory care-sensitive conditions 
of epilepsy, asthma and insulin-dependent diabetes in 
school-aged children and young people with intellectual 
disabilities, in comparison with similarly aged control 
children, taking account of the different prevalence of 
these conditions in the two groups. Epilepsy and asthma 
were selected as they occur commonly in children with 
intellectual disabilities. They are also long-term condi-
tions; hence, the children establish a relationship with 
their primary healthcare professionals. The selected 
linked dataset that includes these conditions also holds 
data on insulin-dependent diabetes, hence its inclusion 
in our aim.

METHODS
Data sources and record linkage
This study used administrative data from Scotland’s 
annual pupil census to identify all children and young 
people with intellectual disabilities in Scotland. The 
census is held by the Scottish Government and includes 
pupils from all local authority schools, including special 
schools and funded placements, covering an estimated 
95% of schoolchildren across Scotland. The Pupil Census 
also contained records of any child receiving additional 
support needs at school due to intellectual disability. We 
used a strict definition of at least two records of support 
for intellectual disabilities (ie, 2 years) to identify children 
with intellectual disabilities. The entry date was defined 
as the date the second record of support for intellec-
tual disabilities was accrued. The comparison group was 
formed of pupils with at least two census records, who did 
not have any records of intellectual disabilities or autism, 
with the date of their second census record assigned as 
the study entry date. Only pupils aged between 4 and 19 
years at entry were included in the study. Information on 
sex and neighbourhood deprivation was also derived from 
the census; deprivation was ascertained using the Scottish 
Index of Multiple Deprivation (SIMD) 2012, which is 
based on individual postcode data. The SIMD score from 
the first census record was used for each pupil. Records 
were linked using probabilistic matching, based on sex, 
date of birth and postcode of residence, to administrative 
health datasets in Scotland, held by Public Health Scot-
land. The highest scoring match was used and unlikely or 
duplicate matches were excluded.

Information was extracted from the Prescribing Infor-
mation System which recorded all prescriptions dispensed 
in Scotland between 1 January 2009 and 31 December 
2013. Data were extracted on medications with British 
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National Formulary (BNF) codes relevant to ambulatory 
care-sensitive conditions: epilepsy, asthma and insulin-
dependent diabetes. Information was extracted from 
the Scottish Morbidity Records (SMR) dataset on acute 
inpatient and day case episodes (SMR-01), and mater-
nity inpatient and day case episodes (SMR-02). These are 
episode-based datasets on all acute hospital admissions 
(SMR-01) and all maternity admissions (SMR-02) across 
Scotland, which record the admission and discharge 
dates; the main condition or diagnosis for the admission 
using International Classification of Diseases (ICD-10) 
codes; and whether the admission was an emergency or 
routine admission. Maternity records (SMR-02) were used 
to identify any child from a multiparous birth born in 
Scotland, who were then excluded to remove any poten-
tial mismatching between same-sex siblings with the same 
birthdate, as the linkage methodology could not distin-
guish between them.

Exposure definitions
Dispensed prescriptions for disease-specific medications 
were used as a proxy measure for each condition, using 
methodology validated in previous studies.15–18 Pupils 
prescribed at least one antiepileptic drug (BNF section 
4.8) were defined as having epilepsy. Pupils with more 
than one prescription during the same calendar year for 
an inhaled steroid and either a long-acting or short-acting 
β-agonist (BNF sections 3.1, 3.2 and 3.3) were defined 
as having asthma; pupils who only met one of these 
criteria were excluded. Pupils with at least one insulin 
prescription (BNF section 6.1.1) were defined as having 
insulin-dependent diabetes; pupils on oral antidiabetic 
medication only were excluded. All conditions were anal-
ysed exclusively. Pupils without recorded prescriptions 
for any of the other ambulatory care-sensitive conditions 
were assigned to the control group for the analysis. For the 
epilepsy, asthma and diabetes analyses, all pupils’ entry 
dates were re-assigned as the latest date out of either their 
index prescription or their index pupil census record.

Outcome definitions
All prospective hospital admissions up to the censor date 
of 13 February 2015, or, if earlier, the date of death, or 
the date the pupil reached age 25 years, were extracted. 
Data were extracted for admissions due to epilepsy, status 
epilepticus or seizures (ICD-10 codes G40, G41 and R568); 
for asthma or status asthmaticus (ICD-10 codes J45 and 
J46); and for insulin-dependent diabetes (ICD-10 codes 
E10–E14). The length of stay in the hospital in days was 
calculated using the admission and discharge dates, with 
1 day classified as a day-case admission to the hospital.

Statistical analyses
We calculated the prevalence of three ambulatory care-
sensitive conditions—epilepsy, asthma and diabetes—for 
pupils with and without intellectual disabilities. For each 
condition, group differences in sex and deprivation quin-
tiles for those with and without intellectual disabilities 

were compared. The number of pupils admitted to 
hospital prospectively during the study and the mean 
number of admissions per person were compared for 
pupils with and without intellectual disabilities using 
χ2 tests and t-tests, respectively. For each of the ambu-
latory care-sensitive conditions, we reported the inci-
dence rates (pupils with an incident hospitalisation, per 
1000 pupils per year) for those with and without intel-
lectual disabilities (including stratified for emergency 
and routine admissions). Univariate Cox proportional 
hazards models were used to assess the risk difference 
between pupils with, referent to without, intellectual 
disabilities. Cox models adjusted for age at study entry, 
sex and neighbourhood deprivation level were also 
employed. Median length of stay and proportion of day 
cases were compared for pupils with and without intellec-
tual disabilities using Mann-Whitney U tests and χ2 tests, 
respectively. Zero-truncated negative binomial regres-
sion models were used to report differences in total 
length of stay for pupils with, referent to without, intel-
lectual disabilities for admitted pupils only (minimum 
stay of 1 day) for each condition. Robust standard errors 
for IRR were used to adjust for multiple admissions per 
person. Statistical analyses were undertaken using Stata, 
V.15.0 (StataCorp).

Patient and public involvement
This research was undertaken within the Scottish Learning 
Disabilities Observatory. Initially, a systematic review was 
completed on the topic.7 Its findings were presented 
to the steering committee of the Observatory, which 
included people with intellectual disabilities, representa-
tives from two third-sector organisations for people with 
intellectual disabilities and family carers. The discussion 
that followed identified this area as one that should be 
taken forward for further research, and the study design 
was approved by the steering committee.

RESULTS
Cohort demographics
18 278 (1.9%) pupils were recorded as having intellectual 
disabilities over the study period, 2009–2013, of whom 
11 891 (65.1%) were male. The control group consisted 
of 777 912 pupils, of whom 389 160 (50.0%) were male. 
There were more pupils with intellectual disabilities 
living in areas of greater neighbourhood deprivation; 
5822 (31.9%) in the most deprived quintile compared 
with 169 038 (21.7%) without intellectual disabilities. 
More detailed demographic information has previously 
been reported for this cohort.19

There were 3660 pupils who were in receipt of prescrip-
tions for asthma but did not meet our full definition and 
so were excluded from the asthma analysis. 503 pupils 
were prescribed an oral antidiabetic drug but not insulin 
and were thus excluded from the diabetes analysis.
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Prevalence of conditions
Table 1 shows the prevalence of each condition in pupils 
with and without intellectual disabilities, using proxy defi-
nitions based on their prescribing information. Epilepsy 
(p<0.001) and asthma (p<0.001) had much higher preva-
lence among pupils with intellectual disabilities, whereas 
insulin-dependent diabetes (p=0.841) occurred at similar 
rates in both groups. 1608/18 278 (8.8%) pupils with 
intellectual disabilities had epilepsy and 6441/777 912 
(0.8%) control pupils. 1621/18 196 (8.9%) pupils with 
intellectual disabilities had asthma and 53 363/774 334 
(6.9%) control pupils. 94/18 238 (0.5%) pupils with intel-
lectual disabilities had insulin-dependent diabetes and 
3924/777 449 (0.5%) control pupils.

Hospital admissions
Epilepsy
Pupils with both intellectual disabilities and epilepsy 
had more frequent hospital admissions for all causes 
compared with control pupils with epilepsy (62% vs 37%, 
p<0.001). Detailed data on all-cause admissions can be 
found in the online supplemental table S1. Table 2 shows 
that pupils with intellectual disabilities and epilepsy had 
more admissions due to epilepsy compared with control 
pupils with epilepsy (adjusted Hazard Ratio (aHR) 2.24, 
95% CI 1.97, 2.55). Although the overall duration of their 
admissions was longer, the difference was not statistically 
significant.

For the pupils with intellectual disabilities and epilepsy, 
864/1134 (76.2%) epilepsy admissions were emergency 
admissions, and 270/1134 (23.8%) were routine admis-
sions. Among control pupils with epilepsy, 828/1256 
(65.9%) epilepsy admissions were emergency admissions, 
and 428/1256 (34.1%) were routine admissions. There 
was an increased risk of epilepsy emergency admissions 
for pupils with intellectual disabilities compared with 
control pupils (aHR 2.50, 95% CI 2.15 to 2.91) and for 
routine epilepsy admissions (aHR 1.57, 95% CI 1.28 
to 1.91). There was no significant interaction with sex 
(emergency admission; pinteraction=0.112).

For emergency admissions, the pupils with intellectual 
disabilities and epilepsy had longer lengths of stay than 
the control pupils (IRR 2.77, 95% CI 2.13, 3.59). For 

routine admissions, the lengths of stay were not signifi-
cantly different (IRR 0.74, 95% CI 0.53, 1.03).

Asthma
Pupils with both intellectual disabilities and asthma had 
more frequent all-cause hospital admissions than control 
pupils with asthma (33% vs 26%, p<0.001). Data on all-
cause admissions can be seen in the online supplemental 
table S2. Table 3 shows that pupils with intellectual disabil-
ities and asthma had fewer admissions due to asthma 
than did control pupils with asthma, but survival analysis 
showed no significant difference in the risk of admission 
(aHR 0.81, 95% CI 0.62, 1.06). Overall, their admissions 
were for a similar length of stay.

For the pupils with intellectual disabilities and asthma, 
95/146 (65.1%) asthma admissions were emergency 
admissions, and 51/146 (34.9%) were routine admis-
sions. Among control pupils with asthma, 4889/5340 
(91.6%) asthma admissions were emergency admissions, 
and 451/5340 (8.4%) were routine admissions. Among 
pupils with asthma, pupils with intellectual disabilities 
were at similar risk of emergency admissions (aHR 0.83, 
95% CI 0.63, 1.08). Data for routine asthma admissions 
are not shown due to statistical disclosure, as the total 
51 routine admissions were for a group of less than five 
pupils with intellectual disabilities; that is, almost all of 
the pupils with intellectual disabilities and asthma who 
were admitted had emergency admissions.

For emergency admissions, the pupils with intellectual 
disabilities and asthma had longer lengths of stay than 
control pupils (adjusted IRR (aIRR) 2.72, 95% CI 1.49, 
4.96). Calculations were not undertaken for routine 
admissions.

Diabetes
Pupils with both intellectual disabilities and insulin-
dependent diabetes had similar all-cause hospital 
admission rates compared with control pupils with insulin-
dependent diabetes (56% admitted vs 52%, p<0.353). 
Data on all-cause admissions can be seen in the online 
supplemental table S3.

Table  4 shows that pupils with intellectual disabilities 
and insulin-dependent diabetes had fewer admissions due 

Table 1  Prevalence of epilepsy, asthma and diabetes for pupils with and without intellectual disabilities

Condition Intellectual disabilities Controls P value Total

Epilepsy

 � Prevalence 1608/18 278 8.8% 6441/7 77 912 0.8% <0.001 8049/7 96 190 1.0%

 � Excluded pupils 0 0 0

Asthma

 � Prevalence 1621/18 196 8.9% 53 363/7 74 334 6.9% <0.001 54 984/7 92 530 6.9%

 � Excluded pupils 82 3578 3660

Insulin-dependent diabetes

 � Prevalence 94/18 238 0.5% 3924/7 77 449 0.5% =0.841 4018/7 95 687 0.5%

 � Excluded pupils 40 463 503
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to diabetes than control pupils with insulin-dependent 
diabetes, but survival analysis shows no statistical differ-
ence (aHR 0.94, 95% CI 0.63 to 1.41). Overall, their 
admissions were of shorter length of stay (aIRR 0.71, 
95% CI 0.51, 0.99).

For the pupils with intellectual disabilities and insulin-
dependent diabetes, 47/54 (87.0%) diabetes admissions 
were emergency admissions, and 7/54 (13.0%) were 
routine admissions. Among control pupils with insulin-
dependent diabetes, 2849/3089 (92.2%) diabetes admis-
sions were emergency admissions, and 240/3089 (7.8%) 
were routine admissions. Among pupils with insulin-
dependent diabetes, pupils with intellectual disabilities 
were at similar risk of emergency admissions (aHR 0.83, 
95% CI 0.54, 1.30) and of routine admissions (aHR 1.85, 
95% CI 0.87, 3.94).

For emergency admissions, pupils with intellectual 
disabilities had shorter lengths of stay than the control 
pupils (aIRR 0.67, 95% CI 0.47, 0.95). Calculations were 
not undertaken for routine admissions.

DISCUSSION
Principal findings and interpretation
For two of the three ambulatory care-sensitive condi-
tions we investigated (epilepsy and asthma), our findings 
suggest that pupils with intellectual disabilities receive 
poorer community healthcare than control pupils. 
Among pupils with epilepsy, those who also have intel-
lectual disabilities are at higher risk of both emergency 
and routine hospital admissions for epilepsy than control 
pupils and spend longer in hospital following emer-
gency admissions. Among pupils with asthma, those who 

Table 2  Hospital admissions due to epilepsy, status epilepticus or seizures* among pupils with epilepsy, with and without 
intellectual disabilities, including IRRs, Cox proportional hazards models for risk of admission and zero-truncated negative 
binomial regression for total length of stay

All acute admissions due to epilepsy*
Intellectual disabilities 
and epilepsy† Controls and epilepsy† P value‡

Total pupils, n 1608  �  6441

Total admissions, n 1134  �  1256

Pupils admitted, n% 395 24.6% 581 9.0% <0.001

Males admitted, n% 230 24.2% 285 10.9% <0.001

Females admitted, n% 165 25.1% 296 7.7% <0.001

Mean admissions per person (SD) 2.87 (4.7) 2.16 (2.5) =0.003

N day cases, % admissions 401 35.4% 389 31.0% =0.023

Length of stay, days, median (IQR) 2 (1, 3) 2 (1, 3) <0.444

(excluding days cases) 3 (2, 4) 2 (2, 4) <0.028

Incidence of admission/1000 person years (95% CI) Rate per 1000 (95% CI) Rate per 1000 (95% CI)

 � All pupils 79.67 (72.19, 87.93) 32.40 (29.87, 35.14)

 � Males 79.57 (69.92, 90.54) 36.91 (32.86, 41.45)

 � Females 79.82 (68.53, 92.98) 28.99 (25.87, 32.49)

Cox PH models HR (95% CI)

 � Intellectual disabilities 2.55 (2.25, 2.90)

aHR§ (95% CI)

 � Intellectual disabilities 2.24 (1.97, 2.55)

Length of stay models IRR (95% CI)

 � All pupils admitted (n=2390)  �   �   �

  �  Intellectual disabilities 1.28 (0.84, 1.94)  �

Adjusted IRR§ (95% CI)  �

 � All pupils admitted (n=2390)  �   �

  �  Intellectual disabilities 1.32 (0.92, 1.89)  �

t-test was used for mean admissions per person, Mann-Whitney U test was used for length of stay.
*ICD 10 codes G40, G41, R568.
†Pupils with anti-epileptic drug prescription.
‡χ2 test was used for comparing n pupils admitted, n day cases.
§Adjusted for age at entry, sex and deprivation quintile Scottish Index of Multiple Deprivation.
aHR, adjusted Hazard Ratio; ICD, International Classification of Diseases; IRR, incidence rate ratio.
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also had intellectual disabilities spent longer in hospital 
following emergency admissions. In contrast, they spent 
less time in hospital following emergency admissions for 
diabetes. We consider our findings novel, as there is little 
previous research with which to compare them.

There are several potential interpretations of these find-
ings. The higher risk of epilepsy admissions in pupils with 
intellectual disabilities could reflect them having more 
severe epilepsy than control pupils, poorer management 
of their epilepsy in the community or both. The longer 
duration of emergency asthma admissions for pupils with 
intellectual disabilities suggests that their asthma may be 
more difficult to resolve once they are admitted. This 
could plausibly be due to delayed admission, with poorer 
community management being tolerated for longer than 
in control pupils.

While the shorter duration of admissions for diabetes 
in pupils with intellectual disabilities might be explained 

by better management in the community, it is more likely 
to be explained by the fact that pupils with intellectual 
disabilities are less likely to self-administer their insulin 
than control pupils. Given that adherence is lower among 
young people,20 the administration of medication by 
parents or carers may improve day-to-day management 
in the community and/or mean that changes to manage-
ment in hospital are quicker to implement.

Comparison with the existing literature
Epilepsy and asthma have previously been reported to be 
more common among children and young people with 
intellectual disabilities. We found similar rates of insulin-
dependent diabetes in the two groups.

It is difficult to draw comparisons of hospitalisation 
ratios with previous literature due to study design differ-
ences. One study compared child/young person hospi-
talisation data on 14 ambulatory care-sensitive conditions 

Table 3  Hospital admissions due to asthma or status asthmaticus* among pupils with asthma with and without intellectual 
disabilities, including incidence rates, Cox proportional hazards model for risk of admission and zero-truncated negative 
binomial regression for total length of stay

All admissions due to asthma*
Intellectual disabilities and 
asthma† Controls and asthma† P value‡

Total pupils, n 1621 53 363

Total admissions, n 146 5340

Pupils admitted, n% 56 3.5% 2661 4.9% =0.005

Males admitted n% 42 3.7% 1453 4.9% =0.085

Females admitted, n% 14 2.8% 1208 5.1% =0.019

N day cases, % admissions 66 45% 1594 30% <0.001

Length of stay, days, median (IQR) 2 1,3 2 1,3 =0.050

(Excluding days cases) 3 2,5 3 2,4 =0.009

Incidence of admission/1000 person years (95% CI) Rate per 1000 (95% CI) Rate per 1000 (95% CI)

 � All pupils 10.76 (8.28, 13.98) 13.13 (12.64, 13.64)

 � Male pupils 11.53 (8.52, 15.61) 12.62 (11.99, 13.29)

 � Female pupils 8.95 (5.31, 15.11) 13.79 (13.04, 14.59)

Cox PH models HR (95% CI)

 � Intellectual disabilities 0.77 (0.59, 1.00)

aHR§ (95% CI)

 � Intellectual disabilities 0.81 (0.62, 1.06)

Length of stay models IRR (95% CI)

 � All pupils admitted (n=2717)

  �  Intellectual disabilities 1.88 (0.71, 4.92)

Adjusted IRR§ (95% CI)

 � All pupils admitted (n=2717)

  �  Intellectual disabilities 1.95 (0.78, 4.89)

*ICD 10 codes J45, J46.
†Prescription for asthma (inhaled steroid and β-agonist).
‡χ2 test was used for comparing n pupils admitted, n day cases; t-test was used for mean admissions per person, Mann-Whitney U test was 
used for length of stay.
§Adjusted for age at entry, sex and deprivation quintile Scottish Index of Multiple Deprivation.
aHR, adjusted Hazard Ratio; ICD, International Classification of Diseases; IRR, incidence rate ratio.
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combined, showing them to be more common in those 
with intellectual disabilities.11 While they were able to 
account for differences in population prevalence rates 
for asthma and diabetes in their further calculations, 
they did not report the ratios separately for children and 
young people. Some studies we referenced had popula-
tions that are not directly comparable to the children and 
adolescents with intellectual disabilities in our study.10 12 
Some studies did not adjust for the different prevalence 
rates,8–10 and some studied younger, preschool children 
only, so are not comparable to our study.8 9

Strengths and limitations
A strength of the study is its large size, covering all of 
Scotland, with over 18 000 children and young people 
with intellectual disabilities. The diagnoses of epilepsy, 
asthma and insulin-dependent diabetes were based on 
the dispensing of prescriptions; these conditions require 

drug treatment, as they are otherwise life-threatening, 
so this method of identification should be reasonably 
robust. We used school records to identify the children 
and young people with intellectual disabilities and there-
fore cannot distinguish between mild and severe intellec-
tual disabilities. We were unable to investigate whether 
there were any ethnic variations.

Implications
Our findings suggest that pupils with intellectual disabil-
ities may receive poorer community healthcare than 
their peers for epilepsy and asthma. These are common 
conditions in children and young people with intellec-
tual disabilities. It has previously been reported, almost 
exclusively through qualitative research, that adults with 
intellectual disabilities receive poorer community health-
care, with many issues contributing to this, including the 
sharing of information within and between care teams. 

Table 4  Hospital admissions due to diabetes* among pupils with insulin-dependent diabetes, with and without intellectual 
disabilities, including incidence rates, Cox proportional hazards models for the risk of admission and zero-truncated negative 
binomial regression for total length of stay

All admissions due to diabetes*
Intellectual disabilities and 
diabetes†

Controls and 
diabetes† P value‡

Total pupils, n 94 3924

Total admissions, n 54 3089

Pupils admitted, n% 24 25.5% 1227 31.3% =0.235

Males admitted, n% 15 27.3% 532 26.6% 0.908

Females admitted, n% 9 23.1% 695 36.2% 0.092

Mean admissions per person (SD) 2.25 (2.3) 2.52 (3.4) =0.704

N day cases, % admissions 16 29.6% 545 17.6% =0.023

Length of stay, days, median (IQR) 2 1,3 3 2,4 =0.031

(Excluding days cases) 3 2,4 3 2,4 =0.371

Incidence of admission/1000 person years (95% CI) Rate per 1000 (95% CI) Rate per 1000 (95% CI)

 � All pupils 96.72 (64.83, 144.30) 95.76 (90.55, 10.27)

 � Male pupils 102.88 (62.02, 170.65) 79.00 (72.57, 86.01)

 � Female pupils 87.94 (45.76, 169.01) 114.33 (106.14, 123.16)

Cox PH models HR (95% CI)

 � Intellectual disabilities 0.98 (0.65, 1.47)

aHR§ (95%CI)

0.94 (0.63, 1.41)

Length of stay models IRR (95% CI)

 � All pupils admitted, (n=1251)

  �  Intellectual disabilities 0.70 (0.51, 0.97)

Adjusted IRR§ (95%)

 � All pupils admitted (n=1251)

  �  Intellectual disabilities 0.71 (0.51, 0.99)

*ICD 10 codes E10–E14.
†Prescription for insulin.
‡χ2 test was used for comparing n pupils admitted, n day cases; t-test was used for mean admissions per person, Mann-Whitney U test was 
used for length of stay.
§Adjusted for age at entry, sex and deprivation quintile Scottish Index of Multiple Deprivation.
aHR, adjusted Hazard Ratio; ICD, International Classification of Diseases; IRR, incidence rate ratio.
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For most children and young people, their healthcare 
is supported by their parents rather than care teams, so 
the disparity in the quality of epilepsy and asthma care 
is important to note and understand. Poor inhaler tech-
nique may be an issue for some children with intellectual 
disabilities but is not insurmountable as AeroChambers, 
and the larger nebuhalers and Volumatic Spacer devices 
are available to aid coordination once the issue has been 
identified. Additionally, electric or gas-driven nebulisers 
can be used for bigger doses and to deliver the medica-
tion deeper into the chest.

People with ambulatory care-sensitive conditions ideally 
should not be admitted to hospital. If admitted, they 
may experience further barriers to care, including those 
related to staff knowledge, skills and attitudes,21 high-
lighting the need for support for secondary care staff.

Hospital admissions are disruptive to child develop-
ment and education, and stressful for both the child and 
their family. In addition, epilepsy and asthma are associ-
ated with avoidable deaths, hence a better understanding 
of hospitalisation for these ambulatory care-sensitive 
conditions is particularly important. Parents and teachers 
of children and young people with these conditions may 
benefit from greater support and information.

X Angela Henderson @ScotLDO

Acknowledgements  We thank the Scottish Government (formerly Scottish 
Exchange of Educational Data – ScotXed) Pupil Census, the National Records of 
Scotland and Public Health Scotland, for providing data and the eData Research and 
Innovation Service team at PHS for assisting with the data linkage.

Contributors  GSS, MF and S-AC conceived the study, and GSS and S-AC drafted 
the manuscript. GSS and MF undertook the statistical analyses. All authors 
contributed to the study design, interpretation of findings and approved the final 
version. DC is the guarantor.

Funding  MRC Mental Health Pathfinder Award (MC_PC_17217) and the Scottish 
Government via the Scottish Learning Disabilities Observatory. The funders had no 
role in the study design, collection, analyses or interpretation of data, writing the 
report nor the decision to submit the article for publication.

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication  Not applicable.

Ethics approval  This study was approved by the NHS National Services Scotland 
Privacy Advisory Committee and Public Benefit and Privacy panel (reference 
1617–0259).

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data may be obtained from a third party and are not 
publicly available. Data may be obtained from a third party, following appropriate 
approvals, and are not otherwise publicly available. This study linked patient 
information held across several administrative health data sets within Public 
Health Scotland, with education data held by the Scottish Government and National 
Records of Scotland. Linkage and de-identification of data was performed by Public 
Health Scotland. A data processing agreement between NHS NSS and University 
of Glasgow and a data sharing agreement between the Scottish Government and 
University of Glasgow was signed. The University of Glasgow were authorised to 
receive record-linked data controlled and held by PHS, via access through the 
national safe haven. The PHS Statistical Disclosure Control Protocol was followed. It 
is therefore not possible to share data with other parties.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/​
licenses/by/4.0/.

ORCID iDs
Gillian S Smith http://orcid.org/0000-0001-7241-6951
Sally-Ann Cooper http://orcid.org/0000-0001-6054-7700
Angela Henderson http://orcid.org/0000-0002-6146-3477

REFERENCES
	 1	 Billings J, Zeitel L, Lukomnik J, et al. Impact Of Socioeconomic 

Status On Hospital Use In New York City. Health Aff (Millwood) 
1993;12:162–73. 

	 2	 Caminal J, Starfield B, Sánchez E, et al. The role of primary care in 
preventing ambulatory care sensitive conditions. Eur J Public Health 
2004;14:246–51. 

	 3	 Ansari Z, Laditka JN, Laditka SB. Access to health care and 
hospitalization for ambulatory care sensitive conditions. Med Care 
Res Rev 2006;63:719–41. 

	 4	 Krahn GL, Hammond L, Turner A. A cascade of disparities: Health 
and health care access for people with intellectual disabilities. Ment 
Retard Dev Disabil Res Rev 2006;12:70–82. 

	 5	 Cooper S, Hughes‐McCormack L, Greenlaw N, et al. Management 
and prevalence of long‐term conditions in primary health care 
for adults with intellectual disabilities compared with the general 
population: A population‐based cohort study. Research Intellect 
Disabil 2018;31:68–81. 

	 6	 Hughes‐McCormack L, Greenlaw N, McSkimming P, et al. Changes 
over time in the management of long‐term conditions in primary 
health care for adults with intellectual disabilities, and the healthcare 
inequality gap. Research Intellect Disabil 2021;34:634–47. 

	 7	 Dunn K, Hughes‐McCormack L, Cooper S. Hospital admissions for 
physical health conditions for people with intellectual disabilities: 
Systematic review. Research Intellect Disabil 2018;31:1–10. 

	 8	 Derrington TM, Kotelchuck M, Plummer K, et al. Racial/ethnic 
differences in hospital use and cost among a statewide population of 
children with Down syndrome. Res Dev Disabil 2013;34:3276–87. 

	 9	 Williams K, Leonard H, Tursan d’Espaignet E, et al. Hospitalisations 
from birth to 5 years in a population cohort of Western Australian 
children with intellectual disability. Arch Dis Child 2005;90:1243–8. 

	10	 Lindgren S, Lauer E, Momany E, et al. Disability, Hospital Care, and 
Cost: Utilization of Emergency and Inpatient Care by a Cohort of 
Children with Intellectual and Developmental Disabilities. J Pediatr 
2021;229:259–66. 

	11	 Balogh R, Brownell M, Ouellette‐Kuntz H, et al. Hospitalisation rates 
for ambulatory care sensitive conditions for persons with and without 
an intellectual disability‐a population perspective. J intellect Disabil 
Res 2010;54:820–32. 

	12	 Nachshen JS, Martin‐Storey A, Campisi L, et al. Health and 
Psychiatric Disparities in Children with Cognitive and Developmental 
Delays: Implications for Health Policy in Quebec. Research Intellect 
Disabil 2009;22:248–55. 

	13	 Hand BN, Boan AD, Bradley CC, et al. Ambulatory Care Sensitive 
Admissions in Individuals With Autism Spectrum Disorder, Intellectual 
Disability, and Population Controls. Autism Res 2019;12:295–302. 

	14	 Glover G, Williams R, Oyinlola J. An observational cohort study of 
numbers and causes of preventable general hospital admissions in 
people with and without intellectual disabilities in England. J Intellect 
Disabil Res 2020;64:331–44. 

	15	 Fleming M, Fitton CA, Steiner MFC, et al. Educational and health 
outcomes of children and adolescents receiving antiepileptic 
medication: Scotland-wide record linkage study of 766 244 
schoolchildren. BMC Public Health 2019;19:595. 

	16	 Fleming M, Fitton CA, Steiner MFC, et al. Educational and health 
outcomes of children treated for asthma: Scotland-wide record 
linkage study of 683 716 children. Eur Respir J 2019;54:1802309. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 11, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
7 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-088809 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

https://x.com/ScotLDO
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0001-7241-6951
http://orcid.org/0000-0001-6054-7700
http://orcid.org/0000-0002-6146-3477
http://dx.doi.org/10.1377/hlthaff.12.1.162
http://dx.doi.org/10.1093/eurpub/14.3.246
http://dx.doi.org/10.1177/1077558706293637
http://dx.doi.org/10.1177/1077558706293637
http://dx.doi.org/10.1002/mrdd.20098
http://dx.doi.org/10.1002/mrdd.20098
http://dx.doi.org/10.1111/jar.12386
http://dx.doi.org/10.1111/jar.12386
http://dx.doi.org/10.1111/jar.12833
http://dx.doi.org/10.1111/jar.12360
http://dx.doi.org/10.1016/j.ridd.2013.06.022
http://dx.doi.org/10.1136/adc.2004.062422
http://dx.doi.org/10.1016/j.jpeds.2020.08.084
http://dx.doi.org/10.1111/j.1365-2788.2010.01311.x
http://dx.doi.org/10.1111/j.1365-2788.2010.01311.x
http://dx.doi.org/10.1111/j.1468-3148.2008.00440.x
http://dx.doi.org/10.1111/j.1468-3148.2008.00440.x
http://dx.doi.org/10.1002/aur.2050
http://dx.doi.org/10.1111/jir.12722
http://dx.doi.org/10.1111/jir.12722
http://dx.doi.org/10.1186/s12889-019-6888-9
http://dx.doi.org/10.1183/13993003.02309-2018
http://bmjopen.bmj.com/


9Smith GS, et al. BMJ Open 2025;15:e088809. doi:10.1136/bmjopen-2024-088809

Open access

	17	 Fleming M, Fitton CA, Steiner MFC, et al. Educational and health 
outcomes of children treated for attention deficit hyperactivity 
disorder: Scotland-wide record linkage study of 766,244 children. 
JAMA Pediatr 2017;171:e170691. 

	18	 Fleming M, Salim EE, Mackay DF, et al. Neurodevelopmental 
multimorbidity and educational outcomes of Scottish schoolchildren: 
A population-based record linkage cohort study. PLoS Med 
2020;17:e1003290. 

	19	 Smith GS, Fleming M, Kinnear D, et al. Mortality in 787,666 
school pupils with and without autism: A cohort study. Autism 
2021;25:300–4. 

	20	 Borus JS, Laffel L. Adherence challenges in the management of type 
1 diabetes in adolescents: prevention and intervention. Curr Opin 
Pediatr 2010;22:405–11. 

	21	 Iacono T, Bigby C, Unsworth C, et al. A systematic review of hospital 
experiences of people with intellectual disability. BMC Health Serv 
Res 2014;14:505. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

E
n

seig
n

em
en

t S
u

p
erieu

r (A
B

E
S

)
at A

g
en

ce B
ib

lio
g

rap
h

iq
u

e d
e l

 
o

n
 Ju

n
e 11, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
7 F

eb
ru

ary 2025. 
10.1136/b

m
jo

p
en

-2024-088809 o
n

 
B

M
J O

p
en

: first p
u

b
lish

ed
 as 

http://dx.doi.org/10.1001/jamapediatrics.2017.0691
http://dx.doi.org/10.1371/journal.pmed.1003290
http://dx.doi.org/10.1177/1362361320944037
http://dx.doi.org/10.1097/MOP.0b013e32833a46a7
http://dx.doi.org/10.1097/MOP.0b013e32833a46a7
http://dx.doi.org/10.1186/s12913-014-0505-5
http://dx.doi.org/10.1186/s12913-014-0505-5
http://bmjopen.bmj.com/

	Hospitalisation rates for epilepsy, asthma and insulin-­dependent diabetes in 796﻿﻿ ﻿﻿190 school-­aged children and young people with and without intellectual disabilities: a record-­linkage cohort study
	Abstract
	Introduction﻿﻿
	Methods
	Data sources and record linkage
	Exposure definitions
	Outcome definitions
	Statistical analyses
	Patient and public involvement

	Results
	Cohort demographics
	Prevalence of conditions
	Hospital admissions
	Epilepsy
	Asthma
	Diabetes


	Discussion
	Principal findings and interpretation
	Comparison with the existing literature
	Strengths and limitations
	Implications

	References


