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1. Study Design and Methods 
 

1.1. Definition and assessment 
 
1.1.1. Autism 
 
There are no universally accepted criteria for diagnosing autism and disorders on the autism 
spectrum, but experts generally agree that there are three main areas, known as the ‘triad of 
impairments’, that affect the lives of people with autism 1. These are social and emotional difficulties, 
such as forming friendships with others, language and communication difficulties, such as 
understanding jokes or recognising body language, and imagination difficulties, which include coping 
with changes in routine and empathising with others.  The diagnostic criteria set out in the fourth 
Diagnostic and Statistical Manual (DSM-IV-TR) and the International Classification of Disease (ICD-
10) are similar 2 3. Both systems use the term ‘Pervasive Developmental Disorders’ (PDD) and 
require information on early childhood development for diagnosis. 
 
1.1.2. Learning impairments and learning disabilities 
 
Participants for this study were sampled from selected regional learning disability case registers in 
England. 
 
It is generally accepted that 1-3 per cent of the population have learning impairments 4, with 
premature death reducing the rate in adulthood. Most people with learning impairments require 
support for learning in childhood, and so by ICD-10 3, DSM-IV-TR 2, or Department of Health 4 
criteria, have learning disabilities.  However, by adulthood, many with mild learning impairments will 
have gradually learned and acquired the necessary life skills to live independently, work, marry, raise 
families, and will not consider themselves to be disabled, and nor will their family, friends and others.  
People with mild learning impairments participated in the 2007 Adult Psychiatric Morbidity Survey 
(APMS 2007) 5, and most are not included in learning disability registers. 
 
Studies on adults with learning disabilities fairly consistently report the prevalence of moderate to 
profound learning disabilities to be two to four per thousand 6-12.  Almost none from this group would 
have been able to participate in the APMS 2007 5, in view of the linguistic complexity of the measures 
used, and because of the requirement to have decision-making capacity to consent to participate.  
Learning disability case registers also include people with mild learning disabilities. These individuals 
have mild learning impairments and other health problems resulting in problems with daily living, 
which require additional support from specialist learning disability service providers.  A proportion of 
these would not have been able to participate in the APMS 2007 because their decision-making 
capacity was impaired by their co-morbidities. 
 
For the private household sample, the threshold for categorising a person as having a learning 
disability was that their learning disability was sufficient to have excluded that person from the APMS 
2007 5.  Thus, people with mild learning disabilities who would have been able to take part in the 
APMS 2007 were excluded from the current study. In the communal care establishment sample, all 
adults on the case registers who were resident in communal care establishments were included, as 
they were excluded from the APMS 2007 by design.  Thus the learning disability sample comprised 
adults with two different thresholds to define learning disability according to their place of residence. 
 
1.1.3. Assessment of autism 
 
The assessment of autism in adults with learning disabilities was selected to correspond to the 
methods used in the APMS 2007 5.  The APMS 2007 used a combination of self-report using the AQ-
20, a modified version of the Autism Spectrum Quotient 13, at the phase one interview and a semi-
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structured assessment carried out by clinically trained research interviewers at the phase two 
interview using the ADOS-4 (designed for adults who are verbally fluent) 14. 
 
Since all adults for the present study had learning disabilities, the majority of participants were unable 
to complete the self-report AQ-20 questionnaire. Thus this assessment was not used. 
 
Instead, all adults for this study were assessed using the ADOS-1 or ADOS-4 14.  The ADOS is a 
semi-structured clinical assessment of whether the participant demonstrates current behaviour 
consistent with a diagnosis of autistic disorder.  It consists of a series of rated tasks (known as 
presses) that evaluate communication, social functioning, creativity, imagination, and stereotyped 
and restricted interests.   
 
The majority of participants were assessed with the ADOS-1 14, because it is specially designed for 
individuals who do not consistently use phrase speech (i.e. who are pre-verbal or who use single 
words only).  The case definition for autism on the ADOS-1 was a score of 12 or more for 
communication and reciprocal social interaction.  In addition, scores for communication and 
reciprocal social interaction had to meet the autism spectrum threshold (i.e. a score of two or more 
for communication and a score of four or more for reciprocal social interaction). 
 
A proportion of the adults that we interviewed (in communal care establishments only) had sufficient 
verbal ability to be rated using the ADOS-4 14.  The case definition for autism on the ADOS-4 was a 
score of 10 or more for communication and reciprocal social interaction.  In addition, scores for 
communication and reciprocal social interaction had to meet the autism spectrum threshold (i.e. a 
score of three or more for communication and a score of four or more for reciprocal social 
interaction).  This was the same definition used for the APMS 2007 5. 
 

1.2. Study setting 
 
Three learning disability registers located in Leicestershire, Lambeth, and Sheffield, were used as the 
sampling frame for this study.  The adult prevalence of learning disabilities using the registers at the 
three sites was within the expected range (4.9, 4.3, and 5.4 per thousand of the population of 
Leicestershire, Lambeth and Sheffield respectively 15); these registers have been used extensively 
for research 7 11 12.  All adults (aged 18+ years) on the case registers were eligible to be included in 
this study.   
 

1.3. Inclusion and exclusion criteria 
 
Inclusion Criteria 
 
(i) All adults (aged 18+ years) who lived in private households (e.g. independently, with family, in 

supported living accommodation) who would not have been able to participate in a survey 
interview owing to communication difficulties/lack of capacity to decide whether to participate. 

(ii) All adults (aged 18+ years) with learning disabilities who lived in communal care establishments 
(e.g. residential homes, nursing homes). 

 
Exclusion Criteria 
 
(i) Participants who lacked capacity and whose carers could not speak English (since all 

assessments were validated in the English language only). 
(ii) More able participants (i.e. eligible for the ADOS-4 14) in communal care establishments who 

could not understand or speak English (since all assessments were validated in the English 
language only). 

(iii) Participants who were in communal care establishments in Leicestershire and Sheffield with 
fewer than four residents with learning disabilities, and participants in communal care 
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establishments in Lambeth with fewer than three residents with learning disabilities (owing to an 
insufficient number of establishments with four or more residents in the Lambeth borough) – see 
the next section for more details. 

 
1.4. Sample design 
 
1.4.1. Choice of sample 
 
The sample selected for the present study was designed to be representative of the population of 
adults with learning disabilities living in private households and in communal care establishments in 
England after weighting. In each geographical location, 50 per cent of the sample was chosen from 
communal care establishments and 50 per cent from private households. This ensured that the 
prevalence estimates were measured with broadly equal precision.  Based on the Leicestershire 
distribution, approximately 39 per cent of those eligible to be in the sample lived in communal care 
establishments. Thus the proportion of adults with learning disabilities included in this study was 
judged to be broadly representative of adults with learning disabilities as a whole. 
 

A sample of 500 from the three areas in Leicestershire, Lambeth and Sheffield was chosen. Three-
fifths of the anticipated sample (n=300) were chosen from Leicestershire, and one fifth from Lambeth 
(n=100) and Sheffield (n=100) respectively. 
 
1.4.2. Sampling of adults from private households 
 
Adults from private households were only eligible to take part in the study if they would have been 
unable to take part in the APMS 2007 5.  In the APMS 2007, the interviewer made this judgement at 
the first stage when they visited the person and their carer in their own home.  Owing to time 
restrictions in this study, interviewers made an initial judgement over the telephone, by talking to the 
potential participant (where possible).  It was explained that the phone call was to find out how many 
people were suitable for the study and if it was appropriate to invite the person to take part.  The 
information sheet and consent form were then discussed and it was established if the person 
understood the research project and its voluntary nature.  If the person could clearly demonstrate that 
they understood the study, they were thanked for their time, and it was explained to them that they 
were too able for the study.  They were excluded from the home visit and further assessments. 
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Figure 1: Sampling strategy for selecting adults with learning disabilities living in 
private households 
 

 

* a higher response rate was expected in Leicestershire owing to the agreed opt-out procedure.  
† includes the additional 50 individuals sampled from Leicestershire in February 2011 

 
Potential participants who did not fully manage to answer the questions were visited at home (unless 
they or their carer indicated they did not wish to have further contact). The assessment of whether 
they would have been able to take part in the APMS 2007 5 was repeated because some individuals 
were more able in the familiar home setting.  If it was found that a participant was too able, he/she 
was also excluded.  Using data on learning disability severity from the Leicestershire Learning 
Disability Register, 25 per cent were expected to be ineligible to take part in the study.  Having 
recruited just over one-third of adults from Leicestershire, just over 28 per cent were found to be 
ineligible. An additional 16 individuals from private households in Leicestershire were sampled and 
the sampling strategy was adapted for Lambeth and Sheffield (N=6 additional individuals were 
sampled from each).  Figure 1 summarises the approach to private households in the three 
geographical locations approached. 
 
Sampling and stratification from Leicestershire private households 
 
Adults from private households in Leicestershire were stratified by sex, age and accommodation type 
(family home - parents/other relatives; family home - foster/family placement/guardian; independent; 
supported living) and a systematic random sample was drawn from the stratified data.  A total of 333 
individuals were selected for an expected final sample of 150 (response rate of 60%). As discussed 
in the previous section, an additional 16 individuals were sampled in December 2010.  In February 
2001, an additional 50 individuals were sampled from Leicestershire, owing to a lower recruitment 
than anticipated from private households in Lambeth and Sheffield.  The same sampling frame was 
used as for June 2010.  Any individuals who had moved home during the time period (n=3) were 
contacted in their new place of residence. 
 
Sampling and stratification from Lambeth private households 
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Adults from private households in Lambeth were stratified by sex, age and accommodation type 
(family home – parents/other relatives; family home – foster/adult placement; independent; supported 
living) and a systematic random sample was drawn from the stratified data.  A total of 139 individuals 
were selected to obtain an eligible sample of 100 and a final sample of 50 (response rate 50% of 
eligible population). 
 
At the request of the Lambeth local authority lead, we did not invite adults who had profound and 
multiple learning disabilities to take part in the study. Four people from private households who had 
profound and multiple learning disabilities were sampled and were not invited to take part in the 
study. 
 
Sampling and stratification from Sheffield private households 
 
Adults from private households in Sheffield were stratified by sex, age and accommodation type 
(family home – parents/other relatives; family home – foster/adult/family placement; independent; 
supported living) and a systematic random sample was drawn from the stratified data.  A total of 139 
individuals were selected to obtain an eligible sample of 100 for an expected final sample of 50 
(response rate 50%). 
 
1.4.3. Sampling of adults from communal care establishments 
 
For Leicestershire and Sheffield, the study adopted a two stage sampling design for communal care 
establishments.  The first stage involved randomly selecting establishments with four or more 
residents, with a greater probability of selection for large establishments. The second stage involved 
randomly selecting 4 participants from each of the chosen communal care establishments stratified 
by sex and age.  For Lambeth, which had fewer communal care establishments, all establishments 
with 3 or more residents were chosen and all residents were sampled. This strategy aimed to reduce 
the burden on establishment managers and allowed sufficient time to obtain the necessary 
permission for the research team to carry out the interviews. 
 
Figure 2: Sampling strategy for selecting adults with learning disabilities living in 
communal care establishments 

 
* a higher response rate was expected in Leicestershire owing to the agreed opt-out procedure.  
† includes the additional 48 individuals sampled from Leicestershire in February 2011 
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Figure 2 summarises the approach to communal care establishments in the three geographical 
locations.   
 
Sampling and stratification from Leicestershire communal care 
establishments 
 
Leicestershire communal establishments were stratified by type of communal care establishment 
(registered private residential home; small unregistered home; social services staffed hostel; 
voluntary staffed home; NHS group home and other (non-LD/educational/other)) and selected with 
probability proportional to the number of residents.  A total of 62 communal care establishments were 
initially chosen for selection in June 2010. Residents within each selected communal care 
establishment were then randomly selected and stratified by sex and age for an expected final 
sample of 150 (60% response rate).  In February 2011, a further 48 individuals were sampled from 
12 communal care establishments that not previously been sampled.  The same sampling frame was 
used as for June 2010. 
 
Sampling and stratification from Lambeth private households 
 
All residents in Lambeth communal care establishments with three or more residents were sampled.  
A response rate of 50 per cent was expected. 
 
At the request of the Lambeth local authority lead, adults who had profound and multiple learning 
disabilities were not invited to take part in the study. Thirteen people from communal care 
establishments were sampled who had profound and multiple learning disabilities and were therefore 
not invited to take part in the study.  At the discretion of the Manager of one of the homes, one 
resident with profound and multiple learning disabilities was assessed for this study and this resident 
was included in the sample as an invited participant.  All other residents with profound and multiple 
learning disabilities were from homes that either refused to take part in the study or did not respond. 
 
Sampling and stratification from Sheffield communal care establishments 
 
Sheffield communal establishments were stratified by type of communal care establishment 
(residential home; hostel; NHS group home/hospital; other (non-LD/educational/other)) and selected 
with probability proportional to the number of residents.  A total of 25 communal care establishments 
were chosen for selection. Residents within each selected communal care establishment were then 
randomly selected and stratified by sex and age for an expected final sample of 50 (overall response 
rate of 50%). 
 
1.4.4. Potential sampling biases introduced 
 
To examine the potential for bias that the sampling procedure for communal care establishments, the 
characteristics of adults in the study sample and the learning disability registers were compared. 
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Table 1: Comparison between adults living in communal care establishments in selected 
study sample and learning disability registers as a whole in Leicestershire, Lambeth and 
Sheffield 
 Study Sample 

N=504 
Learning disability register

N=1904 
Leicestershire 
(sampled June 2010 [N=248] and February 
2011 [N=48]) 

Number of 
participants (%)

 
Number of 

participants (%) 
Total 296 (100) 1,054 (100) 
Sex Male 167  (56) 623  (59) 
 Female 129  (44) 431  (41) 
Age (years) <30 33  (11) 120  (11) 
in June 2010 30-39 50  (17) 179  (17) 
 40-49 69  (23) 249  (24) 
 50-59 75  (25) 246  (23) 
 60-69 49  (17) 171  (16) 
 70+ 20   (7) 89  (8) 
Accommodation: Private residential home 204  (69) 652 (62) 
 Voluntary staffed home 60  (20) 198  (19) 
 Social services staffed hostel 12   (4) 30   (3) 
 Housing association 4   (1) 15   (1) 
 Small unregistered home 0   (0) 33   (3) 
 NHS group home/hospital 12   (4) 55   (5) 
 Other (non-LD/educational/other) 4   (1) 71   (7) 
 
Lambeth 
(sampled November 2010) Number of 

participants (%)

 
Number of 

participants 

 
 

(%) 
Total 108 (100) 378 (100) 
Sex: Male 53 (49) 206 (54) 
 Female 55 (51) 172 (46) 
Age (years): <30 9 (8) 44 (12) 
in November 2010 30-39 20 (19) 75 (20) 
 40-49 37 (34) 123 (33) 
 50-59 21 (19) 66 (17) 
 60-69 17 (16) 48 (13) 
 70+ 4 (4) 22 (6) 
Accommodation: Residential home 108 (100) 332 (88) 
 Hostel 0 (0) 7 (2) 
 Housing association 0 (0) 2 (1) 
 NHS group home/hospital 0 (0) 12 (3) 
 Other (non-LD/educational/other) 0 (0) 25 (7) 
 
Sheffield 
(sampled January 2011) 

Number of 
participants (%)

 
Number of 

participants 

 
 

(%) 
Total 100 (100) 472 (100) 
Sex: Male 55 (55) 236 (50) 
 Female 45 (45) 236 (50) 
Age (years): <30 14 (14) 39 (8) 
in January 2011 30-39 7 (7) 33 (7) 
 40-49 24 (24) 116 (25) 
 50-59 27 (27) 129 (27) 
 60-69 14 (14) 84 (18) 
 70+ 14 (14) 71 (15) 
Accommodation: Residential home 52 (52) 258 (55) 
 Hostel 8 (8) 31 (7) 
 NHS group home/hospital 4 (4) 9 (2) 
 Other (non-LD/educational/other) 36 (36) 174 (37) 
N = total number of participants; LD = learning disability 
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Overall characteristics for Leicestershire and Sheffield were similar in terms of sex and age (Table 
1), but there was a greater proportion of women in the sampling frame for communal care 
establishments than on the register as a whole.  As expected small group homes and homes taking 
on people without learning disability, such as nursing homes, were under-represented in the study 
sample. 
 

1.5. Ethical approval and expected response rate 
 
Ethical approval for Leicestershire was granted in September 2008 from the Royal Free Medical 
School Research Ethics Committee as a substantive amendment to the APMS 2007 5 16.  A delay as 
a result of European Union procurement directives and a change in ethics procedures meant that 
fieldwork in Lambeth and Sheffield required separate ethical approval. This was granted in 
September 2010 by “Essex 2” Research Ethics Committee. 
 
In Leicestershire, an opt-out procedure was approved.  Subjects on the register were contacted via 
letter by the Medical Director and followed up by a telephone call from one of the research team 
interviewers. A response rate of 60 per cent was assumed for Leicestershire. 
 
In Lambeth and Sheffield, an opt-in procedure was requested by the ethics committee.  Subjects on 
the registers were contacted by register staff at the relevant site and were invited to respond to the 
study team in Leicester if they would (or equally important, would not) like to take part in the study.  In 
Lambeth, register staff agreed to a second mail out 4 weeks after the first. A 50 per cent response 
rate was assumed for Lambeth and Sheffield.  The expected response rate for Lambeth and 
Sheffield was higher than is usual for opt-in household surveys because it was agreed that register 
staff would telephone non-responders for follow up.  This was subsequently rejected owing to 
concerns raised by research and development personnel, the imminent closure of the Lambeth 
register (March 2011) and the short time frame for fieldwork in Sheffield (invitation letters were sent 
out in February 2011). 
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1.6. Questionnaires and topic coverage 
 
Table 2: Questionnaires and assessments used in the study 
 
Name of Assessment/ 
Questionnaire 

 
Target Individuals 

Target 
Number 
N*     (%) 

Completed 
Assessments 
     N*      (%) 

Autism Diagnostic Observations 
Schedule (ADOS) 14 
Module 1 
Module 4 
Not assessable 

All participants 500
 
 
 

(100) 
 
 
 

290 
 

239 
37 
14 

(100)
 

(82) 
(13) 
(5)

Vineland II caregiver rating form 17 All participants 500 (100) 278 (96)
Modified APMS All participants 500 (100) 290 (100)
Diagnostic Interview for Social 
and Communication Disorders 
(DISCO) 18 

Random 30 participants who 
score high in ADOS. 
Random 30 participants who 
score low in ADOS. 

60 (12) 58 (20)

Autism Diagnostic Interview-
Revised (ADI-R) 19 

Random 30 participants who 
score high in ADOS. 
Random 30 participants who 
score low in ADOS. 

60 (12) 58 (20)

* N = Number 
 
Table 2 shows a summary of questionnaires and assessment measures used.  At first interview, all 
participants were assessed with the ADOS-1 or ADOS-4 14.  The ADOS-1 is designed for individuals 
who do not consistently use phrase speech and was applicable for the majority of adults who took 
part in this study.  The ADOS-4 is designed for verbally fluent adults and was sometimes appropriate 
for those in communal care establishments (adults in private households were not assessed with the 
ADOS-4 as they would have been sufficiently able to take part in the APMS 2007 5). 
 
Carers were also asked to complete the Vineland II caregiver rating form 17 to give a measure of the 
severity of the participant’s learning disability. Carers were also interviewed using a semi-structured 
questionnaire comprising key questions from the APMS 2007 5 and some additional questions 
relevant to this client group.  The interview, called the “modified APMS questionnaire”, covered 
questions on socio-demographics, co-existing health conditions and general health status, activities 
of daily living, service use and stressful life events (see supporting appendices for a copy of the 
questionnaire and show cards). 
 
A random sample of 30 carers of individuals who scored high in the ADOS-1 14 (≥7) and a random 
sample of 30 carers of individuals who scored low in the ADOS-1 (<7) were invited to take part in an 
interview with two diagnostic instruments for autism, the Diagnostic Interview for Social and 
Communication Disorders (DISCO) 18 and the Autism Diagnostic Interview – Revised (ADI-R) 19.  
Participants were ordered by absolute scores on the ADOS-1 and a systematic random sample 
drawn from the ordered list. 
 

1.7. Fieldwork procedures 
 
Fieldwork was carried out between August 2010 and April 2011.  First interviews were carried out be 
research interviewers and comprised a structured assessment with the ADOS-1 or ADOS-4 14, the 
Vineland Adaptive Behaviour Scales (Vineland II) caregiver rating form 17 and a modified version of 
the APMS 2007 questionnaire 5. 
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Second interviews with primary caregivers for the DISCO 18 and ADI-R 19 validation study were 
carried out by a senior research psychologist who had also conducted the DISCO and ADI-R 
interviews for the APMS 2007 5. 
 
1.7.1. Training and supervision of interviewers 
 
Research interviewers were recruited and coordinated by the University of Leicester. All interviewers 
were experienced in health or social care research, and received an extensive induction and training 
programme from medical and field professionals (a psychiatrist, senior research psychologist, a 
consultant in learning disability psychiatry and a full-time ADOS 14 trainer). Interviewers received 
regular supervision sessions and technical support throughout the fieldwork period.  In 
Leicestershire, interviews were also conducted by Clinical Studies Officers at the Mental Health 
Research Network, who received the same training. 
 
Fieldwork was supervised by a senior research psychologist and a psychiatrist who had conducted 
earlier surveys in the APMS series 5 16. For the first two months of the study, the research 
psychologist briefed the research interviewers on all ADOS assessments 14 with research 
interviewers and observed a number of interviews in participants’ own homes.  One month after 
fieldwork had started, research interviewers attended an inter-rater reliability session facilitated by the 
ADOS trainer. 
 
1.7.2. Piloting questionnaires and dress rehearsal 
 
The questionnaires were piloted between 21 July 2010 and 3 August 2010, with a break of 3 days to 
allow for recommendations to be implemented.  Eighteen pilot interviews were conducted during this 
period.  Recommendations included allowing the flexibility to do the ADOS-1 and ADOS-4 
assessments 14 on a different day from the Vineland II caregiver rating form and modified APMS 5 
interview (where the client did not need to be present) and additional training for the research 
interviewers in differentiating between a learning disability and an autistic trait in the population.  
Between 7 August and 14 August, 8 interviews were conducted during the dress rehearsal phase. 
 
1.7.3. Advance letters sent to respondents 
 
Participants, carers or managers were sent a letter of invitation, a carer information sheet, a 
participant easy read information sheet and consent form and a copy of the Vineland II caregiver 
rating form 17.  Potential participants in Lambeth and Sheffield were also sent an invitation card (see 
supporting appendices for relevant fieldwork documents). 
 
1.7.4. Making contact 
 
Participants in Leicestershire were telephoned by the research team unless they contacted the 
research team in receipt of the advance letter to say that they did not wish to participate in the study.  
Carers and participants in Lambeth and Sheffield contacted the research team if they wished to take 
part in the study. 
 
In private households and where participants and carers agreed to be interviewed, the eligibility of 
participants was assessed over the telephone prior to organising home interviews. Appointments 
were arranged with participants who were eligible and their carers where they agreed to take part in 
the study.  All interviews were carried out in the participant’s own home with carers present 
throughout. 
 
Managers in communal care establishments were first asked if they would be willing for their 
residents to take part in the study. If they agreed, relevant key workers were identified who would 
participate in the interviews at a mutually convenient time. 
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1.7.5. Data collection 
 
Interviews lasted approximately 90 minutes and were often conducted over more than one day to 
give participants, carers and research interviewers a break. ADOS-1 and ADOS-4 assessments 14 
were conducted with participants (with the carer present for ADOS-1). The Vineland II caregiver 
rating form was completed by the carer either prior to interview or with the research interviewer’s 
assistance during the interview and the modified APMS 5 questionnaire could be completed without 
the participant present. 
 
Anonymised completed interviews were entered by research interviewers using an on-line data entry 
system set up by Leicester Clinical Trials Unit.  Consent forms were separated from the completed 
interviews and filed securely at the research site (based at Leicester General Hospital). 
 
1.7.6. Consent 
 
Consent was sought from the participant up to the limits of his/her capacity to consent prior to 
conducting the interviews and the opinions of consultees sought when needed. 
 
Participants and carers were given the opportunity to read through the information leaflets again and 
to discuss the study with the research interviewer.  It was made absolutely clear that the 
participant/carer did not have to answer any questions that they did not want to.  Specially designed 
easy-read information leaflets developed in conjunction with the “Brightlights” self-advocacy group in 
Leicester, were available at the interview. 
 
Where participants lacked capacity to indicate whether they would like to participate in the study, a 
personal or nominated consultee was identified in accordance with the Mental Capacity Act (2005) 
and Department of Health guidance (2008) 20 21.  Consultees were asked to advise the research 
interviewer whether the person should take part in the research, having considered whether they 
would be happy to be assessed and whether the assessment might upset them.  Usually consultees 
were family members who were close to the participant. Where no close relatives were available to 
consult, a paid carer who knew the participant well was asked to act as a nominated consultee, after 
discussing the study with other members of the relevant communal care establishment. 
 
1.7.7. Respondent burden 
 
Interviews were often conducted over more than one day to give carers and participants a break.  
Interviewers were trained in recognising when participants became anxious, tired or bored, and often 
sought advice from the carer who was usually present and had greater knowledge of whether the 
participants’ behaviour was atypical.  
 
The majority of modified APMS 5 questionnaires were completed by the carer. Again, interviewers 
were trained to recognise when they were becoming tired or bored and took regular breaks when 
necessary. 
 
The Vineland II caregiver rating form 17 could be completed by the carer prior, during, or after the 
ADOS-1 or ADOS-4 assessment 14.  However, carers often found it easier and faster to complete the 
form with the interviewer present. 
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2. Calculation of autism prevalence 
 

2.1. Estimating overall autism prevalence in adults aged 18 
years and over 

 
The overall estimate of autism prevalence was derived as the weighted sum of four individual 
prevalence rates: the rate for adults in private households without learning disability (p1); the rate for 
adults in private households with learning disability (p2); the rate for adults in communal care 
establishments without learning disability (p3); and the rate for adults in communal establishments 
with learning disability (p4). The overall size and age-sex structure of the population was estimated 
using published data from the Office for National Statistics 15 22 23. 
 
The weights per rate were the estimated population size per group (N1, N2, N3, and N4 
respectively). That is: 
 

 
 
The source of the various statistics for this prevalence estimate are outlined below and then 
discussed in more detail. 
 

N1 =  count of private household population of adults without learning disability 
  (Source: ONS population statistics for private households minus N2) 
N2 =  count of private household population of adults with learning disability 
  (Source: estimated from case registers) 
N3 =  count of adults in communal care establishments without learning disability 
  (Source: ONS population statistics for communal care establishments minus N4) 
N4 =  count of adults in communal care establishments with learning disability 
  (Source: estimated from Social Services Activity Statistics 27) 
P1 =  proportion of adults in private households without learning disability with autism 
  (Source:  APMS 2007 5) 
P2 =  proportion of adults in private households with learning disability with autism 
  (Source: learning disability private household sample) 
P3 =  proportion of adults in communal care establishments without learning disability with autism 
  (source: estimated from APMS 2007 5, assuming similar rates to those in private households after 
  accounting for age‐sex differences, but with further sensitivity analyses bringing in other sources ) 
P4 =  proportion of adults in communal care establishments with learning disability 
   With autism 
  (Source: learning disability communal establishments sample) 

 
Analyses were carried out using statistical packages SPSS (version 18.0, SPSS, Inc: Chicago, 
IL, 2009) and Stata 11.0 24.  Data from the APMS 2007 5 and the learning disability study were 
combined in a single dataset, with the three sites identified by an indicator variable for study and type 
of residence.  Estimates and their standard errors were calculated using the ‘svy’ proportion 
command in Stata 11.0 to account for the complex survey design.  
 
For the APMS 2007, the primary sampling unit was postal area and the sample was stratified 
according to region and socioeconomic status 5 16. A sophisticated re-weighting procedure was used 
to account for survey non-response and these non-response weights were carried over in this 
analysis.  Because the learning disability study excluded those aged 16 and 17 years, these were 
also omitted from the APMS 2007 for the current analysis.  The survey was then re-weighted to 
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represent the English household population aged 18 and over plus the residents of communal care 
establishments with no learning disability (see below). 
 
For the learning disability study of people in private households sampling was single stage, so the 
primary sampling units were defined as the individual participants.  This sample was stratified by age 
sex and type of residence (private household or communal establishment).  For the learning disability 
study of people in communal care establishments, the primary sampling unit was the care 
establishment. The sample was similarly stratified by type of residence, and, within establishment, by 
sex and age. 
 
The resulting estimates were post-stratified by study, age group and sex to represent the population 
of England as a whole, using 14 strata (age by sex by learning disability residence) with population 
weights in Table 4. Because individuals with no learning disability in communal care establishments 
were assumed to have identical autism prevalence as those with no learning disability in private 
households (derived from the APMS 2007 5) these two sub-populations were initially combined in the 
post-stratification. 
 

2.2. Estimating the numbers by sex, age, residence and 
learning disabilities, for post-stratification weighting 

 
2.2.1. Type of residence: definition of communal care establishment 
 
In calculating weights, the learning disability register population in communal care establishments 
was treated as comparable to those in medical and care establishments as defined in the 2001 
census 23.  
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Table 3: Communal establishment categories: comparison of 2001 census and case 
registers 

Communal establishment categories 

2001 census communal establishments Commissioned 
table category 

Case register 
classification 

Medical and care establishments 
NHS 1.Psychiatric hospital/home Medical and care NHS staffed grouped 

home/hostel/hospital 
 2.Other hospital/home Medical and care NHS staffed grouped 

home/hostel/hospital  
Local Authority 3. Children’s home Medical and care N/A 
 4.Nursing home Medical and care Other home 
 5.Residential care home Medical and care Residential home 
 6.Other home Medical and care Other home 
Housing 
Association 

7.Home or hostel Medical and care Housing association 
accommodation 

Other 8.Nursing home Medical and care  
 9.Residential care home Medical and care Residential Home 
 10.Children’s home Medical and care N/A 
 11.Psychiatric hospital/home Medical and care Other home 
 12.Other hospital Medical and care - 
 13.Other medical and care home Medical and care Other home 
Other establishments 
Other 
establishments 

14. Defence establishments 
including ships 

Other  

 15. Prison service 
establishments 

Prison service 
establishment 

 

 16 .Probation/bail hostels Probation/bail 
hostel 

 

 17. Educational establishments 
(including halls of residence) 

Other  

 18. Hotel, boarding, guest house Other  
 19. Hostel (including youth 

hostel, homeless hostel and 
people sleeping rough 

Other Hostel 

 20. Civilian ship boat or barge Other  
 21. Other Other  
 
Communal establishments: 2001 census definition 
 
“A communal establishment is defined as an establishment providing managed residential accommodation. ‘Managed’ 
means full-time or part-time supervision of the accommodation. 
In most cases (for example, prisons, large hospitals, hotels) communal establishments can be easily identified. Identification 
is less easy with small hotels, guest houses and sheltered accommodation. Special rules apply in these cases: Small hotels 
and guest houses are treated as communal establishments if they have the capacity to have 10 or more guests, excluding 
the owner/manager and his/her family. 
Sheltered housing is treated as a communal establishment if less than half the residents possess their own facilities for 
cooking. If half or more possess their own facilities for cooking (regardless of use) the whole establishment is treated as 
separate households.” 25 
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The learning disability register definition of communal care establishments overlapped closely with 
the 2001 census definition, with the exception of hostels (Table 3). The census did not classify a 
hostel as a medical and care establishment, unless it was run by a housing association. Separate 
enumeration of those in hostels was not available in the census, as non-housing association hostels 
are grouped with youth hostels. The numbers included in the hostels category were small and 
unlikely to have a material effect upon the estimates.  
 
The sampling frame for the APMS 2007 was the small user Postcode Address File 5 16. All residents 
of communal establishments were excluded from the APMS 2007, as interviewers verified that an 
address was private residential before proceeding.      
 
2.2.2. Defining the strata by sex, age and residence 
 
The post-stratification weights were calculated as the numbers with and without learning disabilities 
in medical and care establishments, and the numbers with and without learning disabilities in private 
households or other communal establishments. In private households and other establishments, the 
relevant number with learning disabilities was the number whose difficulties were sufficient to prevent 
their taking part in the APMS 2007 5.  This number was estimated by applying the proportion in the 
learning disability private households sample found unable to take part in APMS 2007, and hence 
included in the learning disability survey. People with learning disabilities resident in communal 
establishments were excluded from the APMS 2007 by design. Weights were stratified by sex and 
age group (18-44, 45-74, 75 years and over in the APMS 2007; 18-44 and 45 years and over in the 
learning disabilities sample).  
 
In the initial analysis, residents in institutions not categorised as medical and care (Categories 14 
through 21 in Table 3) and residents in medical and care establishments not on the learning 
disabilities registers were assumed to have similar prevalence of autism to residents in private 
households, represented by the APMS 2007 5.  As this assumption may be questionable for those in 
prisons, bail hostels and hostels for homeless people, a sensitivity analysis was carried out, 
described in Chapter 3 of this document. 
 
2.2.3. Source information for the calculation of post-stratification weights 
 
The main sources of information were the 2001 census 22 23, the ONS mid-2010 population estimates 
15, the count of those in registered care homes with learning disability in the Social Services Activity 
Statistics 27and information on sex, age and type of residence from the learning disability registers at 
the three sites. In order to accurately categorise individuals in the 2001 census by sex, age, type of 
communal establishment and type of resident, a commissioned census table from ONS Census 
Customer Services was requested (Table C1144) 23. Other census data were downloaded from 
standard tables from ONS via the NOMIS website 15 22. 
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Table 4: Post-stratification weights for estimation of autism prevalence 
Data source 
 

 Strata Number 
Surveyed 

Post-stratification 
Weight (000s) 

Sex Age (years)    

Adults with no learning disabilities in private households and communal care are establishments 
(APMS 20075 aged 18+ years; n=7274) 
Men 18-44 1 1,231 9,740 
 45-74 2 1,530 8,636 
 75+ 3 369 1,654 
Women 18-44 4 1,656 9,534 

 45-74 5 1,907 9,037 
 75+ 6 581 2,462 

Adults with learning disabilities in private households (learning disability survey n=79) 

Men 18-44 7 28 31 
 45+ 8 13 17 
Women 18-44 9 27 23 
 45+ 10 11 14 

Adults with learning disabilities in communal care establishments (LD survey n=197) 

Men 18-44 11 40 9 

 45+ 12 63 13 
Women 18-44 13 41 6 
 45+ 14 53 12 

n = Number 
 
The post-stratification weights are given in Table 4. 
 
In summary, the calculation had six steps:  

1. Estimation of the 2010 numbers in medical and care establishments (census communal 
establishment categories 1-20) and English private households and establishments other than 
medical and care establishments (census categories 14-21 plus private households) by age 
group (18-44, 45-74, 75+) and sex,  by applying the 2001 census English age-sex distribution 
of residence to the 2010 mid-year population estimates.    

2. Estimation of the 2010 numbers by residence (medical and care establishments or private 
households and establishments other than medical and care establishments), age group, sex 
and site (Leicestershire, including Leicester UA, Leicestershire and Rutland UA, Lambeth or 
Sheffield) by applying the 2001 census local authority area age-sex distribution of residence 
to the 2010 mid-year population estimates by site   

3. Estimation of the 2010 age-sex distribution of learning disability sufficient to exclude from the 
APMS 2007 5 by residence and site, by dividing the numbers with learning disability who could 
not have taken part in the APMS 2007 by residence, age group and sex from the case 
registers by the denominators calculated in step 2. Using the learning disability private 
household sample to estimate the proportion of all with learning disabilities who would be 
unable to take part in the APMS 2007 *. 

4. Estimation of the age-sex distribution of learning disabilities sufficient to exclude from the 
APMS 2007 5 in those resident in private households in  England by combining the site-
specific distributions of learning disability sufficient to exclude from the APMS 2007 from step 
3.  

5. Estimation of the age-sex distribution of learning disabilities sufficient to exclude from the 
APMS 2007 5 in those resident in communal establishments by applying the age-sex 
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distribution of learning disability in communal establishments from the three case registers 
combined to the total aged 18 to 64 years with learning disability supported by local 
authorities in registered care homes27. 

6. Estimation of the numbers in England with and without learning disability by age group, sex 
and residence (post-stratification weights) by applying the estimated age-sex distribution of 
learning disability by residence calculated in steps 4 and 5 to the numbers in 2010 by age 
group sex and residence estimated in step 1. 

 

* Learning disability sufficient to exclude from the APMS 2007 5 includes all individuals with learning 
disability who were resident in a communal care establishment, and a proportion of individuals with 
learning disability resident in private households who would not have been sufficiently able to take 
part in the APMS 2007. This proportion was estimated at 69 per cent, based on experience sampling 
from the learning disability register private household population in the current study. 
 
Step 1: Estimating the 2010 English population by sex, age and residence 
(Table 5) 
 
Table 5: Estimation of numbers by sex, age and residence (medical and care 
establishment or other residence) by applying 2001 prevalence to 2010 mid-year 
population estimates: England 000s rounded (Step 1) 
Sex Male Female 

Age 18-
44

45-
74 75+ Total 

18+
18-
44 

45-
74 75+ Total 

18+

2001 census 
  

All aged 18+ 9,159 7,695 1,361 18,215 9,360 8,080 2,344 19,784

Total resident in private households 8,930 7,639 1,295 17,864 9,211 8,036 2,102 19,348
Total resident in communal 

establishments*† 229 55 66 350 149 44 242 435
Total resident in medical and care 

establishments*† 26 37 62 125 20 36 232 287
% in medical and care establishment 0.3 0.5 4.6 0.7 0.2 0.5 9.9 1.5

2010 mid-year   

All projected aged 18+ 9,780 8,665 1,656 20,101 9,563 9,061 2,464 21,088
Estimated  resident in medical and care 

establishments by applying 2001 
prevalence 28 42 75 145 20 41 243 304

Estimated not in medical and care 
establishment 9,752 8,624 1,580 19,955 9,543 9,020 2,220 20,784

*Adjusted to correct over counting of staff in community care establishments in 2001 census using preferred 
solution of  Bajekal et al 2006 26.   
† Relatives of staff living in communal care establishments are omitted.  The numbers are small and not thought 
to affect the calculations.  
 

Data source: Table 6a from the supporting reference data tables 
 
Table 5 shows the estimated 2010 population by sex, age and residence. The total numbers by sex 
and age group (18-44, 45-74, 75+) in 2001 were taken from Census Standard Table S001 22, which 
has quinary age groups, combined with the numbers by single year for those aged 18 and 19 
downloaded from ONS. 
 
We used a specially commissioned Census 2001 Table C1144, from ONS Census Customer 
Services 23 to calculate the numbers resident in communal establishments (see Table 3 for a list of 
establishments covered) and medical and care establishments by age group and sex.  As numbers 



 

 Copyright © 2012, The Health and Social Care Information Centre. All Rights Reserved. 21 
 

 

resident in communal establishments are thought to have been undercounted in the 2001 census, 
and after consultation with ONS Census Customer Services, we applied the correction suggested by 
Bajekal et al 26. 
 
The total numbers by age group (18-44, 45-74, 75+) and sex in 2010 were taken from the ONS 2010 
mid-year population estimates 15. The 2001 prevalence of residence in medical and care 
establishments by age group and sex were then applied to produce estimated numbers by residence 
in medical and care establishments, age group and sex in 2010. 
 
Step 2: Estimating the 2010 English population by sex, age, residence 
and site (Tables 6a-6c) 
 
Table 6a: Estimation of numbers by sex, age, residence (medical and care 
establishment or other residence) and learning disability: Leicestershire*  
Sex Male Female 

Age 18-44† 45-74 75+ 18-44† 45-74 75+

2001 census 000s 174 145 25 176 150 40
2001 number in medical and care 

establishments‡ 445 669 952 236 601 3,551
% in medical and care establishment 0.3 0.5 3.9 0.1 0.4 8.8

%  not in medical and care establishment 
(private household or other establishment) 99.7 99.5 96.1 99.9 99.6 91.2

2010 mid-year population 000s rounded 185 167 31 184 170 44

number in MCE by applying 2001 prevalence 480 768 1,181 239 680 3,881

number not in MCE (private household or 
other establishment) 000s 184 166 29 183 169 40

2010 number on learning disability register in 
communal care establishment 258 344 21 169 240 22

2010 % with learning disabilities in communal 
care establishments 53.8 44.8 1.8 70.7 35 0.6

2010 number on learning disability register in 
private households 822 330 10 632 290 14

2010 estimated number with learning 
disabilities who could not have taken part in 

the APMS 20075 in private households¥ 567 228 7 436 200 10
2010 % of those in private households with 

learning disability who could not have taken 
part in the APMS 20075 because of learning 

disability 0.3 0.1 0.0 0.2 0.1 0.0
* includes Leicester Unitary Authority, Leicestershire and Rutland Unitary Authority 
† Census and mid-year estimates are from quinary tables; numbers aged 18-19 are imputed by applying 
probability (age 18-19 years, given age 15-19 years) from mid-2010 estimated population of single age by sex 
for England. 
‡ Adjusted to correct over counting of staff in community care establishments in 2001 census using preferred 
solution of  Bajekal et al 2006 26.   
¥ Assumes 31 per cent of those on register in private households are capable of completing the APMS 2007, 
using estimate from the learning disability study. 
MCE = medical and care establishment 
 

Data source: Table 6b from the supporting reference data tables 
 



  

22 Copyright © 2012, The Health and Social Care Information Centre. All Rights Reserved. 
  
 

 
Table 6b: Estimation of numbers by sex, age, residence (medical and care 
establishment or other residence) and learning disability: Lambeth 
Sex Male Female 

Age 18-44* 45-74 75+ 18-44* 45-74 75+

2001 census 000s 71 27 4 71 29 7

2001 number in medical and care establishments† 135 238 133 127 152 412
% in medical and care establishment 0.2 0.9 3.1 0.2 0.5 6.0

%  not in medical and care establishment (private 
household or other establishment) 99.8 99.1 96.9 99.8 99.5 94.0

2010 mid-year population 000s rounded 84 31 5 72 33 6

number in MCE by applying 2001 prevalence 160 270 145 129 169 368
number not in MCE (Private household or other 

establishment) 000s 84 30 5 72 32 6

2010 number on learning disability register in 
communal care establishment 109 90 7 73 93 6

2010 % with learning disability in communal care 
establishment 68.1 33.3 4.8 56.6 55.0 1.6

2010 number on learning disability register in 
private households 230 116 2 186 95 1

2010 estimated number with learning disability who 
could not have taken part in the APMS 20075 in 

private households‡ 159 80 1 128 66 1
2010 % of those in private households who could 

not have taken part in the APMS 20075 because of 
learning disability 0.2 0.3 0.0 0.2 0.2 0.0

*Census and mid-year estimates are from quinary tables; numbers aged 18-19 are imputed by applying 
probability (age 18-19 years, given age 15-19 years) from mid-2010 estimated population of sex by single age 
for England. 
†Adjusted to correct over counting of staff in community care establishments in 2001 census using preferred 
solution of Bajekal et al 20067.   
‡Assumes 31 per cent of those on register in private households are capable of completing the APMS 2007, 
using estimate from learning disability study. 
MCE = medical and care establishment 
 

Data source: Table 6c from the supporting reference data tables 
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Table 6c: Estimation of numbers by sex, age, residence (medical and care 
establishment or other residence) and learning disability: Sheffield 
Sex Male Female 

Age 18-44* 45-74 75+ 18-44* 45-74 75+

2001 census 000s 101 77 15 100 81 27
2001 number in medical and care 

establishments† 223 387 726 181 353 2,495

% in medical and care establishment 0.2 0.5 5.0 0.2 0.4 9.4
%  not in medical and care establishment 

(private household or other establishment) 99.8 99.5 95.0 99.8 99.6 90.6

2010 mid-year population 000s 
rounded 120 83 16 114 86 25

number in MCE by applying 2001 
prevalence 265 419 813 205 370 2,343

number not in MCE (private household or 
other establishment) 000s 120 83 16 114 86 23

2010 number on learning disability 
register in communal care establishment 67 157 12 47 167 22

2010 % with learning disabilities in 
communal care establishment 25.3 37.5 1.5 22.9 45.1 0.9

2010 number on learning disability 
register in private households  737 336 11 455 247 13

2010 estimated number with learning 
disabilities who could not have taken part 

in the APMS 20075 in private households‡ 509 232 8 314 170 9
2010 % of those in private households 

with learning disability who could not have 
taken part in the APMS 20075 because of 

learning disability 0.4 0.3 0.1 0.3 0.2 0.0
*Census and mid-year estimates are from quinary tables; numbers aged 18-19 are imputed by applying 
probability (age 18-19 years, given age 15-19 years) from mid-2010 estimated population of single age by sex 
for England. 
†Adjusted to correct over counting of staff in community care establishments in 2001 census using preferred 
solution of  Bajekal et al 2006 26.   
‡ Assumes 31 per cent of those on register in private households are capable of completing the APMS 2007 5, 
using estimate from learning disability study. 
MCE = medical and care establishment 
 

Data source: Table 6d from the supporting reference data tables 

 
The 2001 distribution of residence in medical and care establishments (MCEs) by sex, age and site 
(Leicestershire, Lambeth or Sheffield) was calculated by dividing the number in MCEs by age sex 
and site obtained from Census Commissioned Table C1144 23, by the numbers by age group, sex 
and site calculated from Census Standard Table S001 22.  As the standard table has quinary age 
groups, the numbers aged 18-19 were estimated by applying the conditional probability of being 18 
or 19 years, given age 15 to 19 years from the census 2001 early release table of sex by single-year 
age for England. 
 
The 2001 prevalence of residence in medical and care establishments by age group, sex and site 
were then applied to the mid-2010 population projections to produce estimated numbers by 
residence in medical and care establishments by age group sex and site in 2010. 
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Step 3: Estimating the 2010 prevalence of learning disability sufficient to 
exclude from the APMS 2007 5 by sex, age, residence and site (Tables 6a-
6c) 
 
Age group and sex-specific prevalence of learning disability by residence and site were calculated by 
dividing the number of people with learning disability who were not able to take part in the APMS 
2007 5 from the registers, by age group and sex by the estimated population by age group, sex, 
residence and site, as estimated in Step 2.   
 
For those on the learning disability registers in communal care establishments, all were excluded 
from the APMS 2007 5 as the survey only included private households.  In private households, we 
estimated from sampling in Leicestershire that 31 per cent of those with learning disabilities on the 
registers would be sufficiently able to be included in the APMS 2007. This was based on experience 
of sampling this population in the current study (see Table 1a from the supporting reference data 
tables).  We were not able to estimate the proportion that was too able from Lambeth and Sheffield 
owing to the adopted opt-in procedure (i.e. we were not able to assess who was too able among non-
responders). The number of people in private households with learning disability who could not have 
taken part in the APMS 2007 was therefore estimated to have been 69 per cent of all those on the 
registers in private households. 
 
Step 4: Estimating the 2010 English prevalence of learning disability in 
private households  by sex and  age group (Table 7a) 
 
Prevalence of learning disability by age group and sex in those residing in private households in 
England was estimated by combining the prevalence of learning disability sufficient to exclude from 
the APMS 2007 in those in private households estimated at the three sites with weights equal to the 
mid-2010 projected population 15.  
 
Step 5: Estimating the 2010 numbers with learning disability in communal 
care establishments  by sex and  age group  (Table 7b) 
 
The age-sex distribution of learning disability in those aged 18 years and over resident in communal 
care establishments in England was estimated by combining the numbers with learning disability 
from the three sites.  This age-sex distribution was applied to the total count of those aged 18 to 64 
years with learning disabilities supported by local authorities in registered care homes in 2010 from 
the Social Services Activity Statistics 27, to estimate the numbers aged 18 years and over with 
learning disability in registered care homes in England.    
 
Step 6: Estimating the 2010 English numbers with and without learning 
disability by sex, age, residence and site (Tables 7a-7b) 
 
The number of people with and without learning disability by age group, sex and residence in 
England was estimated by applying the prevalence estimated in Steps 4 and 5 by age group, sex 
and residence to the subpopulations estimated in Step 1. 
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Table 7a: Estimating the age-sex distribution of learning disabilities (sufficient to 
exclude from the APMS 2007 5) by combining age-sex distributions from 
Leicestershire, Lambeth and Sheffield and calculation of post-stratification weights: 
those in private households and communal establishments other than medical and 
care establishments 
Sex Male Female 

Age 18-44 45-74 75+ 18-44 45-74 75+

Population mid-year 2010 estimated (000s rounded)* 
Leicestershire 184 166 29 183 169 40

Lambeth  84 30 5 72 32 6
Sheffield  120 83 16 114 86 23

2010 estimated number with learning disabilities who could not have taken part in the APMS 
20075† 

Leicestershire 567 228 7 436 200 10
Lambeth  159 80 1 128 66 1
Sheffield  509 232 8 314 170 9

Learning disability prevalence estimate % 
Leicestershire 0.3 0.1 0.0 0.2 0.1 0.0

Lambeth  0.2 0.3 0.0 0.2 0.2 0.0

Sheffield  0.4 0.3 0.1 0.3 0.2 0.0
Combined mid-year 2010 
population (000s 
rounded) 389 280 50 369 287 69
Combined number 
learning disability 1,235 540 16 878 436 20
Combined prevalence 
estimate% 0.3 0.2 0.0 0.2 0.2 0.0

Estimated population not 
in MCE, England 000s 
rounded (Table 5) 9,752 8,624 1,580 9,543 9,020 2,220
Estimated number with 
learning disabilities not in 
MCE, England 000s 
(weights) 31 16 1 23 14 1
Estimated number 
without  learning 
disabilities not in MCE, 
England 000s (weights) 9,720 8,607 1,580 9,520 9,007 2,220

* Population not in medical and care establishment 
† Number from learning disabilities register, adjusted to take out those who were able to take part in APMS 
2007 5 
MCE = medical and care establishment 
 

Data source: Table 7a from the supporting reference data tables 
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Table 7b: Estimating the age-sex distribution of learning disabilities (sufficient to 
exclude from the APMS 2007 5) by combining age-sex distributions from 
Leicestershire, Lambeth and Sheffield and calculation of post-stratification weights: 
those in medical and care establishments 
Sex Male Female Total 

Age 18-44 45-74 75+ 18-44 45-74 75+ 

Number with learning disabilities from registers  

Leicestershire 258 344 21 169 240 22 1,054
Lambeth  109 90 7 73 93 6 378
Sheffield  67 157 12 47 167 22 472

Combined number 
learning disability 434 591 40 289 500 50 1,904
Age-sex proportion of 
total with learning 
disability (%) 23 31 2 15 26 3 100
Number of clients with 
learning disability aged 18 
to 64 years in England 
supported by local 
authorities in registered 
care homes 27   33,735
Estimated number with 
learning disabilities in 
MCE, aged 18+ 
England by applying 
register age-sex 
distribution to total aged 
18 to 64 in England  
(weights) 9,162 12,476 844 6,101 10,555 1,056 40,195
Estimated number 
without  learning 
disabilities in MCE, 
England (weights) 19,238 29,124 74,456 13,999 30,245 242,345 409,405

* Population in medical and care establishment 
MCE = medical and care establishment 
 

Data source: Table 7b from the supporting reference data tables 
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3. Sensitivity analysis 
 
3.1. Rationale and methods for sensitivity analysis 
 
Calculating the overall prevalence of autism involved combining data from different sources in order 
to build an estimate of the population in 2010 by sex, age, type of residence, and learning disability.  
Source data included the 2001 census 22 23 and current census projections 15.  Census information on 
type of residence is now relatively out of date, but newer information is limited.  Sources also 
included information on prevalence of learning disability from learning disability case registers, and 
Social Services Activity statistics, giving an incomplete picture nationally.   As no observations have 
been made of autism prevalence in the majority of the population in communal establishments who 
were not on the learning disabilities case registers, it was necessary to assume autism prevalence for 
this group and examine the effect of the assumptions on the conclusion in variant calculations. 
 
Variant calculations involve making a judgement on the minimum and maximum plausible rates of 
autism in different settings.  The purpose of these calculations was to investigate the sensitivity of the 
results to assumptions about unknown quantities. Assumptions included the prevalence of learning 
disability in the private household population, the size and structure of the population in communal 
establishments, and the prevalence of autism in those with no learning disability resident in 
communal establishments. 
 
There were two variant calculations. In order to quantify the uncertainty introduced by the 
assumptions, we imputed plausible upper and lower limits for the unknown quantities in the 
calculation of overall prevalence, based on current knowledge. These limits were used to generate 
low autism and high autism variants.  
 

3.2. Variant calculations: generating assumptions about 
unknown quantities 

 
3.2.1. Assumptions about the prevalence of learning disabilities 
 
As autism prevalence has been shown to be higher in the sample with learning disabilities, the size of 
the population with learning disabilities will influence the overall estimate of autism prevalence.  
However, information on the prevalence of learning disabilities is limited 11.   Local authority annual 
Social Services Activity returns give the numbers of people with learning disability supported in 
residential care 27. The number of people aged between 18 and 64 with learning disabilities in 
registered care homes at 31st March 2010 was 33,735 and has remained relatively stable at around 
34,000 since 2005.  It is likely that most people with learning disabilities resident in care homes are 
local authority funded, so this is a near complete count of this group.   However, this information is 
incomplete because many people with learning disabilities are resident in the community.  Identifying 
this group requires a standardised threshold for learning disability, currently unavailable in official 
statistics.    
 
For the purpose of the current study, the definition of learning disability was ‘disability sufficient to 
exclude from the APMS 2007’ 5.  All people with learning disabilities resident in communal care 
establishments were excluded from the APMS 2007 because it surveyed the private residential 
population. In the private residential population, people with learning disabilities sufficiently severe to 
exclude them from the APMS 2007 were identified from case registers by interviewers as part of the 
sampling process. In Leicestershire, 69 per cent of all those approached from the case register 
private household population met this criterion.   
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Table 8a: Estimating the prevalence of learning disability  

  Private Households Communal care 
establishments 

 
Source 

 
Population aged 

18 and over 
(mid-2010 

estimate, 000s) 15

 
 

Number with 
learning 

disability *

 
%

 
Number with 

learning 
disability † 

 
 

%

Leicestershire 780 1,448 0.2 1,054 0.1
Lambeth 230 435 0.2 378 0.2
Sheffield 446 1,241 0.3 472 0.1

Combined  1,455 3,124 0.2 1,904 0.1

Combined national 
(case register 
prevalence) 41,189 85,200 0.2 53,500 0.1

Social Services Activity 
Statistics prevalence27‡) 41,189 - - 40,195 0.1

Combined national 
Low autism variant 41,189 59,640 0.1 40,195 0.1
Combined national  
High autism variant 41,189 129,700 0.3 44,214 0.1
* The number of people with learning disability sufficient to exclude them from the 2007 Adult Psychiatric 
Morbidity Survey 5 
† All adults on the register resident in communal care establishments. 
‡ Count of those aged 18 to 64 years with learning disability supported by Local Authorities in registered care 
homes, adjusted to include estimated numbers aged 65 years and over 
 

Data source: Table 8a from the supporting reference data tables 
 
The case registers included in the present study represent a unique source of data on the prevalence 
of learning disabilities in England. The case register prevalence of learning disabilities, applying the 
definitions described above, is given in Table 8a. For the variant calculations, as in the main 
calculation, we imputed prevalence of learning disability separately by residence. 
   
For those in communal care establishments, we considered the possibility that the number of people 
with learning disabilities supported by local authorities in registered homes in 2010 may be an 
undercount. The plausible limits for this quantity were set at between 100 per cent and 110 per cent 
of the observed value.   
 
The percentage of the population resident in communal care establishments from the three registers 
combined is somewhat larger (0.13%) than that recorded nationally in the Social Services Activity 
Statistics (0.10%) 27. This may reflect higher than average learning disability prevalence in the three 
sites, or, more likely, higher than average availability of care establishment places.  If the latter is 
true, it suggests that the prevalence of learning disability sufficient to exclude from the APMS 2007 in 
private households observed in the three sites combined (0.21%) would be an underestimate of the 
average nationally. 
  
For adults resident in private households, where the main calculation used a combined estimate of 
learning disability prevalence generated from the case registers, we set the plausible limits at 70 per 
cent and 150 per cent of the age-sex specific learning disability prevalence observed from combining 
the three case registers.  This interval was chosen to be sufficiently wide to include all plausible 
values of learning disability prevalence. The plausible interval corresponds to prevalence of learning 
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disability sufficient to exclude from the APMS 2007 in private households between 0.14 per cent and 
0.31 per cent of the private household population.  
 
3.2.2. Assumptions about the numbers in communal establishments 
 
Assumptions about the numbers resident and autism prevalence in 
communal care establishments 
 
The central calculation used the age-sex distribution of numbers resident in medical and care 
establishments in the 2001 census 22 23, and applied it to the 2010 mid-year population estimates 15 in 
order to represent the numbers resident in communal care establishments. It is likely that the age-sex 
distribution has changed since 2001, but more recent information is only available for communal care 
establishments that are local authority funded.  The number of supported residents in all types of 
care accommodation in England fell from 254,700 in 2001 to 225,600 in 2010, despite population 
ageing. The Care Quality Commission “State of Care” for 2010/11 28 reports that around 45 per cent 
of residential places are occupied by people who are self-funded, which would weight up to give a 
total number of residents in 2010 of around 410,000. 
 
The number of residential services registered by the Care Quality Commission fell by 10 per cent 
between 2004 and 2010 28, but this does not take into account the size of services.  The number of 
places in care homes registered with the Commission fell between 2004 and 2008 to a low of 
448,065, but then increased to 459,448 in 2010 29. As registration of services with the Care Quality 
Commission is a statutory obligation for all adult social care providers, undercounting of places is 
likely to be limited.  Some places will be unoccupied, or occupied by temporary residents, who are 
likely to stay for less than six months. 
 
In the central calculation, the number of permanent residents in communal care establishments was 
estimated by applying the 2001 census age-sex distribution 22 23 to the 2010 mid-year population 
estimates 15, at a total of 449,600.  Given the additional information from the Care Quality 
Commission, the plausible upper limit for this number was set at 494,600, corresponding to 110 per 
cent of the central estimate. This upper limit is used in the variant calculations, as it results in 
maximum variation from the central calculations. 
 
In the absence of further information, plausible limits for the prevalence of autism in those without 
learning disability resident in communal care establishments were set at 50 per cent and 150 per 
cent of the age- and sex- specific APMS 2007 5 prevalence observed in the private household 
population.  This resulted in small numbers with autism in this group, given that the majority of this 
population are older, and women are overrepresented. 
 
Assumptions about the numbers resident and autism prevalence in 
defence establishments 
 
There were 42,800 people resident in defence establishments (including ships) in the 2001 census. 
Information on subsequent trends is not available. The numerical strength of the UK armed forces 
decreased by 10 per cent between 2000 and 2010 30.  The variant calculations assume that a higher 
limit for the numbers in defence establishments is 110 per cent of the 2001 count.  Assuming a high 
number of people in defence establishments corresponds to maximum variation from the central 
calculation. 
 
It is likely that autism prevalence in defence establishments is similar to, or lower than, the general 
population.  Services recruitment processes might be assumed to screen out at least some people 
with autism.  For this reason, plausible limits for the age-sex specific prevalence of autism in defence 
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establishments were set at 70 per cent and 110 per cent of the corresponding prevalence from the 
APMS 2007. 
 
Assumptions about the numbers resident and autism prevalence in 
educational establishments 
 
The Higher Education Statistics Agency recorded 309,495 full-time and sandwich students resident in 
institution-maintained property in 2009/10, compared to 318,145 in 2001/2 31.  These figures, 
although not directly comparable due to small changes in definition, present a picture of little overall 
change. However, they include students resident in institution-maintained self-catering 
accommodation who are treated as private households in the census.  There were approximately 
184,400 people recorded as resident in educational establishments in the 2001 census 22 23. 
 
Given that younger people’s participation in Higher Education has increased, from around 31 per 
cent in 2001/2 to around 36 per cent in 2009/10 32, it seems most likely that residence in educational 
establishments has also increased.  The variant calculations assume that a higher limit for the 
numbers in educational establishments is 120 per cent of those in 2001. Assuming a high number of 
people in educational establishments corresponded to maximum variation from the central 
calculation.   Little is known about the prevalence of autism in non-specialist educational institutions.  
Given that autism is correlated with verbal IQ 5, it might be expected that autism prevalence would be 
lower in those resident in educational establishments than in the general population.  Plausible limits 
for the prevalence of autism in those in educational establishments were set to 70 per cent and 110 
per cent of the age and sex specific prevalence in the APMS 2007 5.  
   
Assumptions about autism prevalence in prison establishments 
 
The prison population aged 18 and over was 81,002 at September 2010 33. Although this is a 
relatively small number, autistic people are likely to be over-represented 34, which may have a 
bearing on the overall calculation. 
 
The 1997 Survey of Psychiatric Morbidity in prisons 35 found that the majority of  prisoners had low or 
average predicted verbal IQ (97.8% had IQ less than 110 on the Quick Test 36).  Given that the 
current study suggests that autism prevalence is correlated with low IQ, this suggests it is likely that 
autism prevalence will be somewhat higher in prisons than in private households.   On the basis that 
comparison of the distribution of intellectual functioning in prisons from the prison survey and the 
gradient of autism prevalence with intellectual functioning observed in the learning disability study, 
plausible extreme limits for the prevalence of autism in prisons were set at 5 per cent and 40 per 
cent.  Given the lack of evidence for autism prevalence in prisons, the choice of these limits was 
somewhat arbitrary. 
   
Assumptions about the numbers resident and autism prevalence in other 
establishments 
 
There were relatively small numbers of adults resident in other establishments not included above in 
the 2001 census 22 23. These included those resident in probation or bail hostels (n=1316), hotels, 
boarding and guest houses (n=26,209), hostels (n=23,477), civilian ships or barges (n=24) and other 
establishments (n=68,003).  Adults living in these establishments were assumed to have the same 
autism prevalence as those surveyed in private households in the APMS 2007 5.   
 
3.3. Assumptions made for the variant calculations 
 
For background to and justification for these assumptions, see Section 3.2.  
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Assumptions about the prevalence of learning disability 
 

1. The number of people with learning disability in communal care establishments was between 
100 per cent and 110 per cent of the number supported nationally by local authorities in 
registered care homes at 31st March 2010, with age-sex distribution equal to that from the 
case registers in Leicestershire, Lambeth and Sheffield combined. 

2. The prevalence of learning disability sufficient to exclude from the APMS 2007 5 in private 
households nationally was between 70 per cent and 150 per cent of the combined estimate 
from the three sites in the present study. 

 
Assumptions about the size and structure of the population in communal establishments 

 
3. The percentage of people resident in communal care establishments in 2010 was 110 per 

cent of the central estimate obtained by applying 2001 census prevalence to the 2010 mid-
year population estimates.  

4. The number of people resident in defence establishments was 110 per cent of the number in 
2001. 

 5. The number of people resident in educational establishments was 120 per cent of the number 
in 2001.  

 
Assumptions about the prevalence of autism in adults resident in private households 
     
6. The age and sex specific prevalence of autism in those without learning disability in private 

households (including communal establishments classified as ‘other’) was equal to that 
estimated in the APMS 2007 5. 

7. The age and sex specific prevalence of autism in those with learning disability sufficient to 
exclude from the APMS 2007 in private households was equal to that estimated in the 
learning disability study private household sample. 

 
Assumptions about the prevalence of autism in adults resident in communal establishments 
 

8. The age and sex specific prevalence of autism in those with learning disability in communal 
care establishments was equal to that estimated in the learning disability study communal 
establishment sample. 

9. The prevalence of autism in those without learning disability in communal care establishments 
was between 50 per cent and 150 per cent of the private household prevalence estimated in 
the APMS 2007 5. 

10. The prevalence of autism in defence establishments was between 70 per cent and 110 per 
cent of the private household prevalence estimated in the APMS 2007 5. 

11. The prevalence of autism in educational establishments was between 70 per cent and 110 
per cent of the private household prevalence estimated in the APMS 2007 5. 

12. The prevalence of autism in prisons was between 5 per cent and 40 per cent. 
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3.4. Variant calculations: results 
 
Table 8b: Sensitivity analysis: Autism prevalence estimates from central calculation 
and low- and high-autism variants. 
 Central Low variant High variant 

  autistic autistic  Autistic 

 base 
000s 

 
000s 

 
%

base 
000s

 
000s 

 
%

 base 
000s 

 
000s 

 
%

Communal care 
establishments LD 
client group 40.2 12.3 30.72 40.2 12.3 30.72 44.2 13.6 30.72
Communal Care 
Establishments not 
LD 409.4 2.1 0.52 454.4 1.2 0.26 450.4 3.5 0.77
Total communal care 
establishments 449.6 14.5 3.22 494.6 13.5 2.74 494.6 17.1 3.45

Defence 
establishments 0 - - 47.1 0.5 1.15 47.1 0.9 1.81

Prisons 0 - - 81.0 4.1 5.00 81.0 32.4 40.00
Educational 
establishments 0 - - 221.3 1.7 0.79 221.3 2.7 1.24
Total defence, 
prison, education 0 - - 349.5 6.3 1.81 349.5 36.0 10.30
Total in communal 
establishments 449.6 14.5 3.22 844.0 19.9 2.35 844.0 53.1 6.29
Private households 
with LD 85.2 28.6 33.55 59.6 20.0 33.55 127.8 42.9 33.55
Private households 
without LD 40653.9 410.6 1.01 40285.0 406.0 1.01 40216.9 405.2 1.01
Total in private 
households 40739.1 439.2 1.08 40344.7 426.0 1.06 40344.7 448.1 1.11
Total population 
2010 mid-year 41188.7 453.7 1.10 41188.7 445.9 1.08 41188.7 501.1 1.22

LD = learning disability 

Data source: Table 8b from the supporting reference data tables 

 
Results from the variant calculations are given in Table 8b.  Making an allowance for variation in the 
quantities estimated suggested an overall prevalence between a lower variant of 1.08 per cent 
(number of cases overall 445,900) and an upper variant of 1.22 per cent (number of cases overall 
501,100).  
 
Most uncertainty in the calculation was introduced due to estimating the prevalence of learning 
disability in the private household population, and lack of knowledge about the prevalence of autism 
in prisons.  However, variation in the overall prevalence estimate attributable to the assumptions 
made about unknown quantities was small compared to the sampling variation in the estimates from 
the APMS 2007 and learning disability study, represented by the width of the confidence intervals.  
For example, the confidence interval for overall prevalence of autism, combining the APMS 2007 5 
and the learning disability study was from 0.3% to 1.9%. 
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4. Assessment of non-response bias 
 
In order to investigate whether there were any differences in the sex, age and ethnicity profile of 
adults interviewed and those not interviewed for the learning disability study, we tabulated sex, age 
and ethnicity among participants in the study and adults on the relevant case registers who were not 
interviewed for the study. 
 
Table 9a: Comparison between participants interviewed in Leicestershire* and 
individuals enrolled on the case registers who were not interviewed: those living in 
private households 
 Participants 

interviewed 
Learning disability register 

(not interviewed) 

 Number (%) Number (%) 

Total 78 (100) 2,020 (100) 
Sex: Male 40  (51) 1,122  (56) 
 Female 38  (49) 898  (44) 
Age (years) in Jun 2010 <30 31 (40) 695  (34) 
 30-39 17 (22) 501  (25) 
 40-49 18  (23) 390  (19) 
 50-59 7  (9) 265  (13) 
 60+ 5 (6) 169  (8) 
Ethnic group White 58 (74) 1,484  (73) 
 South Asian 15  (19) 384  (19) 
 Other/Not known 5   (6) 152   (8) 

* A further 3 individuals from Lambeth and 2 individuals from Sheffield living in private households were 
assessed with the ADOS-1/ADOS-4 14. 
 

Data source: Table 9a from the supporting reference data tables 
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Table 9b: Comparison between participants interviewed in Leicestershire and 
Lambeth* and individuals enrolled on the case registers who were not interviewed: 
those living in communal care establishments 
 Participants 

interviewed 
Learning disability register (not 

interviewed) 

 Number (%) Number (%) 

Leicestershire   

Total 168 (100) 886 (100) 
Sex: Male 93 (55) 530 (60) 
 Female 75 (45) 356 (40) 
Age (years) in Jun 2010 <30 18 (11) 102  (12) 
 30-39 32 (19) 146  (16) 
 40-49 39  (23) 210  (24) 
 50-59 41  (24) 204  (23) 
 60+ 37 (22) 224  (25) 
Ethnic group White 152 (90) 791  (89) 
 South Asian 15  (9) 47  (5) 
 Other/Not known 1   (1) 48   (5) 

Lambeth    

Total 31 (100) 347 (100) 
Sex: Male 11 (35) 195 (56) 
 Female 20 (65) 152 (44) 
Age (years) in Nov 2010 <40 7 (23) 113 (33) 
 40-49 12 (39) 110 (32) 
 50+ 12 (39) 124 (36) 

* A further 8 individuals (5 of whom could not be assessed with the ADOS-1) living in communal care 
establishments in Sheffield were interviewed. 
Data source: Table 9b from the supporting reference data tables 

 
Tables 8a and 8b show the sex, age and ethnicity (where possible) profile of adults who took part in 
the learning disability study compared with adults on the case registers.  The age categories were 
condensed for Lambeth and the characteristics of the three individuals interviewed in private 
households have not been presented, owing to small numbers.  Similarly ethnicity is reported for 
Leicestershire only. 
 
The tables show that in Leicestershire the sex, age and ethnicity profile of the participants was similar 
for the Leicestershire case register in both private households and communal care establishments. In 
Lambeth, a slightly higher proportion of women than expected were interviewed (65% vs 44% 
expected), but it is worth emphasising that only 31 adults with learning disabilities were interviewed in 
Lambeth and the prevalence of autism was found to be similar in both men and women in this 
population.  
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