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Background 49 

Multimorbidity (two or more conditions in addition to intellectual disability (ID)) is known to be 50 

more common among people with ID. However, the relationship between multimorbidity and 51 

lifestyle factors is currently unknown. The aim of this study was to determine the prevalence 52 

of multimorbidity in a population of adults with ID. We also aimed to identify risk factors, 53 

including lifestyle factors, for multimorbidity in this population. 54 

Methods 55 

This was a cross-sectional analysis using data from a diabetes screening study of 920 adults 56 

aged 18–74 years with ID living in Leicestershire, UK. We described comorbidities and the 57 

prevalence of multimorbidity in this population. We explored the relationship between 58 

multimorbidity and age, gender, ethnicity, severity of ID, socioeconomic status, physical 59 

activity, sedentary behaviour, fruit and vegetable consumption and smoking status using 60 

multiple logistic regression.  61 

Results 62 

The prevalence of multimorbidity was 61.2% (95% CI 57.7–64.7). Multimorbidity was 63 

independently associated with being female (p<0.001) and severe/profound ID (p=0.004). 64 

Increasing age was of borderline significance (p=0.06). Individuals who were physically 65 

inactive or sedentary were more likely to be multimorbid, independent of ability to walk, age, 66 

gender, severity of ID, ethnicity and socioeconomic status (adjusted OR=1.91; 95% CI 1.23–67 

2.97; p=0.004 and OR=1.98; 95% CI 1.42–2.77; p<0.001). After excluding probable life-long 68 

conditions (autism spectrum conditions, attention deficit hyperactivity disorders, epilepsy, 69 

cerebral palsy and other paralytic syndromes) as contributing comorbidities, the effect of 70 

sedentary behaviour, but not physical activity, remained (p=0.004). We did not observe a 71 

relationship between multimorbidity, fruit and vegetable consumption or smoking status. 72 
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Conclusions 73 

Multimorbidity presents a significant burden to people with ID.  Individuals who were 74 

physically inactive or sedentary were more likely to be multimorbid but further work is 75 

recommended to explore the relationship between multimorbidity and lifestyle factors using 76 

standardised objective measures. 77 

 78 
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Introduction 84 

 85 

Multimorbidity is defined as two or more chronic conditions in the same individual (Van den 86 

Akker et al. 1996). It has a prevalence of between 12.9% and 95.1%, depending on case 87 

definition and populations studied, and has fairly consistently been found to be associated 88 

with increasing age, lower socioeconomic status and female gender in the general 89 

population (Violan et al. 2014). A relationship between multimorbidity and ethnicity has also 90 

been observed in some populations, with a higher prevalence generally found among some 91 

minority ethnic populations (Mathur et al. 2011, Ahmadi et al. 2016, Johnson-Lawrence et al. 92 

2017). 93 

 94 

Among people with intellectual disabilities (ID), multimorbidity has typically been defined as 95 

two or more chronic conditions in addition to ID (McCarron et al. 2013, Hermans and 96 

Evenhuis 2014, Cooper et al. 2015). People with ID are additionally disadvantaged with 97 

regard to multimorbidity because they often have more physical and/or mental health 98 

problems than the rest of the population (Cooper and van der Speck 2009, Krahn and Fox 99 

2014). Despite this, there is very little research on multimorbidity in the ID population. 100 

Evidence so far suggests that the prevalence of two or more chronic conditions in addition to 101 

ID is 40.6% among adults with ID (Cooper et al. 2015) and between 71% and 80% among 102 

older adults with ID (McCarron et al. 2013, Hermans and Evenhuis 2014). Higher prevalence 103 

of multimorbidity has been reported in women (McCarron et al. 2013, Cooper et al. 2015), 104 

older individuals with ID (McCarron et al. 2013, Cooper et al. 2015, Hermans and Evenhuis 105 

2014) and among people with severe/profound ID (Hermans and Evenhuis 2014).  106 

 107 
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Knowledge about multimorbidity in people with ID is important for health care and resource 108 

planning. Multimorbidity is associated with more complex clinical management (Crentsil et al. 109 

2010), higher health care utilisation and costs (Glynn et al. 2011, Naessens et al. 2011, 110 

Salisbury et al. 2011, Schoenberg et al. 2007), higher health care needs (Laux et al. 2008, 111 

Fung et al. 2008) and health-related quality of life (Loza et al. 2009, Fortin et al. 2007). It is 112 

also a risk factor for frailty (Fried et al. 2001), which occurs earlier in people with ID than the 113 

general population (Evenhuis et al. 2012) and is associated with hospitalisation and death 114 

(Fried et al. 2001).  115 

 116 

With an ageing population, it is important to consider potentially modifiable risk factors for 117 

multimorbidity so that preventive strategies can be tested. Thus far, the limited evidence 118 

available suggests that there may be an association between lifestyle factors and 119 

multimorbidity in the general population. Previous research has found a relationship between 120 

lower consumption of fruit and vegetables (Ruel et al. 2014), physical inactivity (Ahmadi et 121 

al. 2016, Dhalwani et al. 2016), sedentary behaviour (Loprinzi 2015) and former smoking 122 

(Chung et al. 2015, Ahmadi et al. 2016). An association between overweight and obesity 123 

(lifestyle indicators) with multimorbidity has also been observed (Booth et al. 2014, Ahmadi 124 

et al. 2016). 125 

 126 

The primary purpose of this study was to determine the prevalence of multimorbidity in 127 

adults with ID. We also aimed to identify risk factors, including lifestyle factors, for 128 

multimorbidity in adults with ID. 129 

 130 

Methods 131 

 132 
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This study involved a cross-sectional analysis of the ‘STOP Diabetes’ cohort. The STOP 133 

Diabetes study, including full details of data collection, has been described elsewhere 134 

(Dunkley et al. 2017a, Dunkley et al. 2017b) but, briefly, involved a population-based 135 

screening programme of adults (aged 18–74 years) with ID in Leicestershire, UK. 136 

Participants were recruited between December 2012 and September 2015 from general 137 

practices and specialist ID services. The study involved the collection of anthropometric 138 

measures (height, weight, blood pressure), blood samples and additional demographic and 139 

lifestyle data. The case record form included collection of data on chronic conditions that 140 

were perceived to be clinically important to adults with ID (with corresponding International 141 

Classification of Diseases (ICD-10) (World Health Organization 1992) system codes). This 142 

information was collected directly from the participants and/or carers by research nurses as 143 

part of the screening process, using additional information from the participant’s Health 144 

Action Plan (Department of Health 2002) and medical records review. Additional conditions 145 

were coded as individual ICD-10 codes. Adults were excluded from screening for the STOP 146 

Diabetes study if they had existing type 1 or type 2 diabetes, life-limiting terminal illness or 147 

systemic disease interfering with measurement and interpretation of glycated haemoglobin 148 

(HbA1c) levels. Therefore, the population comprised adults with ID who did not have 149 

diabetes. 150 

 151 

Definition of multimorbidity 152 

For the purpose of this analysis, multimorbidity was defined as two or more chronic 153 

conditions in addition to ID. Initially, 19 chronic conditions were included in this definition 154 

based on their perceived clinical importance and to align with previous research in this area 155 

(Cooper et al. 2015). These conditions were: viral hepatitis; malignant neoplasms; 156 

hypothyroidism; dementia; mental health disorders; epilepsy; migraine; cerebral palsy and 157 



8 
 
 

 

 

other paralytic syndromes; hypertension; ischaemic heart disease; cerebrovascular disease; 158 

other heart disease; chronic respiratory diseases; digestive system diseases; 159 

dermatitis/eczema; arthritis/gout; osteopathies/chondropathies; renal failure; and dysphagia. 160 

Obesity was included as a comorbidity because of its conceptual relationship with lifestyle 161 

and because it is treated as a chronic condition in some countries (e.g. USA (American 162 

Medical Association 2007)). We defined this as a clinical diagnosis of obesity (ICD-10 code 163 

E66), BMI≥30 for white ethnicity, or BMI≥27.5 for non-white ethnicity to align with guidance 164 

from the National Institute for Health and Clinical Excellence (NICE) (National Institute for 165 

Health and Clinical Excellence (NICE) 2014).  166 

 167 

Given its high prevalence and significant burden on carers in this population, we also 168 

reported on the prevalence of challenging behaviours in this population, but we have not 169 

included this in our definition of multimorbidity owing to its established relationship with 170 

mental ill-health (Allen 2008). In addition, we did not include congenital or genetic disorders 171 

linked with ID, such as Down syndrome. Owing to difficulties in confirming diagnoses, some 172 

health problems reported by participants, such as sensory impairment were not included in 173 

the coding.  174 

 175 

In addition and to align with our intention to identify potential modifiable lifestyle factors 176 

contributing to multimorbidity, we also explored a refined definition of multimorbidity which 177 

excluded comorbidities likely to have been present from birth or early childhood: these were 178 

autism spectrum disorders (ASD; F84), attention-deficit hyperactivity disorders (ADHD; F90), 179 

epilepsy (G40) and cerebral palsy or other paralytic syndromes (G80–G83). 180 

 181 

Lifestyle measures 182 
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The STOP diabetes study included the collection of information on physical activity, 183 

sedentary behaviour, fruit/vegetable intake and smoking status. Targets on physical activity, 184 

sedentary behaviour and fruit/vegetable intake were aligned with UK and World Health 185 

Organisation (WHO) guidance (Food Standards Agency 2010, World Health Organisation 186 

2013, World Health Organisation 2010, Department of Health 2011). Based on 187 

participant/carers reported outcomes, it was assumed that doing any sports, exercise or 188 

physical activity 5 or more times per week would meet recommendations to do a minimum of 189 

150 minutes of moderate intensity activity or 75 minutes of vigorous activity. Outcomes were 190 

thus dichotomised into: 5 or more times per week; and <5 times per week. Similarly, for data 191 

collected on how often participants sat during the day, a report of sometimes or never was 192 

assumed to meet the guidance to ‘minimise the amount of time spend sedentary (sitting) for 193 

extended periods’ (Department of Health 2011). For fruit and vegetable intake, responses 194 

were divided into: 5 or more portions per day; and less than 5 per day. Data were not 195 

available on more than 7 portions so we could not test the efficacy of 10 or more portions per 196 

day, as recommended in a recent systematic review (Aune et al. 2017).  197 

 198 

We also included information on socioeconomic status using indices of multiple deprivation 199 

deciles. Indices of multiple deprivation provide statistics on relative deprivation, based on 200 

geographical location (postcode), and are scored from 1 (for the 10% most deprived 201 

neighbourhoods in the country) to 10 (for the least deprived neighbourhoods in the country) 202 

(Department of Communities and Local Government 2010). We also used data collected on 203 

individuals’ severity of ID using clinical diagnoses (from medical records) based on ICD-10 204 

codes: F70 (mild); F71 (moderate); F72 (severe); and F73 (profound).  205 

 206 

Analyses 207 
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Demographic characteristics, lifestyle factors, ability to walk independently and the 208 

prevalence of the health conditions were described. The relationship between multimorbidity, 209 

age, gender, ethnicity, area of multiple deprivation decile and ID severity was explored using 210 

multiple logistic regression modelling using likelihood ratio tests to evaluate subgroup 211 

characteristics. The relationship between multimorbidity and physical activity, sedentary 212 

behaviour, fruit/vegetable consumption and smoking was investigated using separate logistic 213 

regression models (also adjusting for the effects of age, gender, ethnicity, area of multiple 214 

deprivation and ID severity). The analyses were repeated using our revised multimorbidity 215 

definition (to exclude ASD, ADHD, epilepsy, cerebral palsy and other paralytic syndromes). 216 

When exploring the relationship between multimorbidity, physical activity and sedentary 217 

behaviour, we also adjusted for ability to walk. Multicollinearity (i.e. high correlations) 218 

between the predictor variables was tested using correlation matrices and the variation 219 

inflation factor (VIF). Interactions by subgroups were tested using likelihood ratio tests. All 220 

analyses were carried out in Stata version 14 (StataCorp 2015). 221 

 222 

Results 223 

 224 

In total, 920 participants with ID were initially investigated, after excluding one individual who 225 

did not have any data on their health conditions and nine individuals who were found to have 226 

(previously undiagnosed) type 2 diabetes mellitus when screened. The characteristics of the 227 

participants are shown in Table 1. Just over half (58%) were male, mean age was 42.9 years 228 

and 67.5% were obese or overweight. Most of the adults lived alone or with family (n=382; 229 

41.5%), in residential accommodation (n=349; 37.9%) or in shared housing/supported living 230 

accommodation (n=157; 17.1%). 231 

 232 
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[Table 1 about here] 233 

 234 

The most common health problems in addition to ID were mental ill-health (43.0%), obesity 235 

(31.0%), epilepsy (28.4%) and dysphagia (24.9%). Among the 787 individuals for whom data 236 

on all comorbidities were available, 86 participants (10.9%) had none of the conditions 237 

reported, 219 (27.8%) had one, 256 (31.3%) had two and 236 (30.0%) had three or more 238 

conditions. The prevalence of two or more conditions in addition to ID (our working definition 239 

of multimorbidity) was 61.2% (95% CI 57.7–64.7); this was more prevalent among women 240 

(68.6% vs 56.0%; p<0.001) and older age groups (72.9% [60–74 years] vs 57.1% [18–29 241 

years]; chi2 p=0.002). Mental ill-health and obesity (15.1%), followed by mental ill-health and 242 

epilepsy (10.8%) and mental ill-health and dysphagia (9.5%), were the most frequently 243 

occurring comorbidities (in addition to ID). 244 

 245 

Figure 1 shows the relationship between multimorbidity and common risk factors reported in 246 

the general population, after adjustment for age, gender, ethnicity, area of multiple 247 

deprivation and severity of ID. Female gender was associated with increased prevalence of 248 

multimorbidity (p<0.001). Similarly, people with severe/profound ID had higher odds of 249 

multimorbidity compared with those with mild ID (adjusted OR=1.95; 95% CI 1.31–2.89; 250 

p=0.004). There was a general trend towards increased multimorbidity with increasing age 251 

but this did not reach statistical significance (p=0.06). We found no effect of socioeconomic 252 

status on multimorbidity (p=0.18). We also did not find any significant interactions between 253 

the variables or evidence of multicollinearity (all VIFs<2). 254 

 255 

[Figure 1 about here] 256 

 257 
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Figure 2 shows the relationship between multimorbidity and lifestyle factors. After adjustment 258 

for ability to walk and the risk factors outlined in Figure 1, an association was found between 259 

multimorbidity and participants who did sports, exercise or physical activity <5 times per 260 

week (OR=1.91; 95% CI 1.23–2.97; p=0.004). We also found a relationship between 261 

multimorbidity and adults who were sedentary (i.e. sat for ‘a lot’, most or all of the day) 262 

(OR=1.98; 95% CI 1.42–2.77; p<0.001). We found no effect of fruit and vegetable 263 

consumption or smoking on multimorbidity. 264 

 265 

[Figure 2 about here] 266 

 267 

On excluding ASD, ADHD, epilepsy, cerebral palsy and other paralytic syndromes from our 268 

working definition of multimorbidity (n=363 for those with ≥2 comorbidities remaining), the 269 

effect of physical activity was no longer statistically significant (p=0.16) but the effect of 270 

sedentary behaviour remained (p=0.006).  271 

 272 

Discussion 273 

 274 

Our findings show that multimorbidity is highly prevalent among people with ID and is a 275 

particular concern for younger adults; 61.2% of all adults and 57.1% of those aged 18–29 276 

years in our population had at least two conditions. We found that both physical inactivity 277 

and sedentary behaviour were associated with increased odds of having multimorbidity. We 278 

found the effect of sedentary behaviour persisted, even after excluding conditions likely to 279 

have been present from birth or early childhood. 280 

 281 
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To our knowledge, this is the first time that the relationship between multimorbidity and 282 

lifestyle factors has been investigated in an ID population. Our findings of a relationship 283 

between multimorbidity, sedentary behaviour and physical activity is important for health and 284 

social care planning because there is scope to develop interventions to modify physical 285 

activity and, in particular, sedentary levels to potentially reduce multimorbidity and its 286 

associated health care costs, utilisation and needs (Crentsil et al. 2010, Glynn et al. 2011, 287 

Naessens et al. 2011, Salisbury et al. 2011, Schoenberg et al. 2007, Laux et al. 2008, Fung 288 

et al. 2008). In line with global policy initiatives that focus on positive wellbeing in the ID 289 

population (World Health Organisation 2011), there is also the potential to improve health-290 

related quality of life, which is associated with multimorbidity (Loza et al. 2009, Fortin et al. 291 

2007). Previous literature in the general population suggests that people who are more 292 

physically active have lower rates of multimorbidity (Ahmadi et al. 2016, Dhalwani et al. 293 

2016). There is also increasing evidence that sedentary behaviour, independent of physical 294 

inactivity, is associated with multimorbidity (Loprinzi 2015, Owen et al. 2010). However, we 295 

are unable to report on the direction of the associations seen in this cross-sectional study. 296 

Sedentary behaviour and physical inactivity are known to be relatively common among 297 

people with ID (Dairo et al. 2016, Melville et al. 2017), and are likely to be more prevalent 298 

among those with co-existing chronic conditions. It is noteworthy that the effect of sedentary 299 

behaviour remained, even after excluding those conditions likely to have been present 300 

before initiating any changes in lifestyle behaviours. Although individuals’ lifestyle choices 301 

are clearly linked to their own health and wellbeing, the finding that mental ill-health, epilepsy 302 

(when included) and dysphagia were the most common contributors to multimorbidity in our 303 

cohort suggests that imposed sedentary and inactive lifestyles due to ill-health do not fully 304 

explain our findings and deserves further investigation. 305 

 306 
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Consistent with previous research in the ID population, we found that female gender (Cooper 307 

et al. 2015) and severe/profound ID (Hermans and Evenhuis 2014) were associated with 308 

multimorbidity. We found that mental ill-health dominated across all subgroups. However, 309 

further investigation revealed that women generally had more mental health-related 310 

comorbidities than men (19.5% vs 12.0% for mental ill-health/obesity; 12.2% vs 9.8% for 311 

mental ill-health/epilepsy; and 10.4% vs 7.0% for mental ill-health/digestive system 312 

diseases]). Similarly, dysphagia and digestive system diseases featured more highly among 313 

people with severe/profound ID than those with mild ID (12.8% vs 2.9% for 314 

dysphagia/digestive system diseases and 11.5% vs 7.9% for dysphagia/mental ill-health). 315 

We found a lesser effect of increasing age on multimorbidity, possibly because 316 

multimorbidity was so prevalent in the younger age groups. However, whereas obesity and 317 

mental ill-health were the most common contributors to multimorbidity in younger individuals 318 

(22.3% for those aged 18–29 compared with 11.2% in those aged 60–74), the older 319 

individuals had a higher proportion of dysphagia and mental ill-health (16.8% vs 8.2%). In 320 

line with Cooper et al.’s (2015) study, we also did not find an effect of socioeconomic status 321 

on multimorbidity in the ID population, and a similar proportion of adults in our study 322 

population resided in the most deprived two postcode deciles (21.1% compared with Cooper 323 

et al’s study of 25.8%). It has been hypothesised that this may reflect their greater likelihood 324 

of living in deprived areas (Cooper et al. 2011, Morgan et al. 2000). The lack of effect may 325 

also reflect the location of residential and supported living accommodation which is not 326 

dependent on socioeconomic status.  327 

 328 

Although comparisons with the general population are restricted, given that the case 329 

definition of multimorbidity varies substantially between studies, we are able to draw some 330 

broad comparisons between our population and other general population and ID studies. We 331 



15 
 
 

 

 

found that the prevalence of multimorbidity was substantially high in the younger age groups 332 

with ID: 57.1% among 18–29 year olds, compared with around 4% of a comparable age 333 

range (18–34 years old) in the general population (Salisbury et al. 2011). Multimorbidity may 334 

be seen at an earlier age because of the neurodevelopmental consequences of brain 335 

damage, such as epilepsy (Arvio and Sillanpaa 2003), and earlier onset of comorbidities in 336 

people with genetic conditions, such as hypothyroidism in people with Down syndrome (Lott 337 

2012). This is supported by our finding that the rates of epilepsy were particularly high in our 338 

ID population (28.4%), much higher than the rates found in the general population (0.8%) 339 

(Cooper et al. 2015). Similarly, the rate of arthritis/gout, often a factor in studies of 340 

multimorbidity in the general population (Lowe et al. 2017, Schram et al. 2008) was low. 341 

There was also an absence of conditions related to alcohol dependence, which is a feature 342 

of other general population multimorbidity studies (McLean et al. 2014). 343 

 344 

Limitations 345 

A key limitation of this research is that we did not use objective measurements of physical 346 

activity and sedentary time which affects reproducibility of the findings and may have 347 

introduced bias. A recent systematic review of physical activity levels in the adult ID 348 

population (16–81 years found that 9% of participants in the studies achieved the equivalent 349 

of physical activity guidelines of 150 minutes moderate to vigorous physical activity per week 350 

(Dairo et al. 2016). We found that 13.6% of adults in our population reported doing sports, 351 

exercise or physical activity 5 or more times per week but we do not know how this equates 352 

to minutes. We also recognise that it is unlikely that people with profound ID and mobility 353 

problems in our cohort could achieve the recommended physical activity thresholds. 354 

Similarly, we found that 46.7% of adults in our population were sedentary for ‘a lot’, most or 355 

all of the day, compared with recent systematic review evidence using objectively 356 
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(accelerometer) measured sedentary behaviour of 63%–87.5% (Melville et al. 2017). Our 357 

measures were measured by proxy at a single point-in-time and we did not assess the 358 

reliability and validity of our assessment methods. We therefore recommend more research 359 

in this area using objective measures. 360 

 361 

In addition, people with diabetes were excluded from the eligible population; it is recognised 362 

that cardiometabolic conditions are common contributors to multimorbidity (Prazeres and 363 

Santiago 2015, Violan et al. 2014) and that people with ID may be particularly vulnerable to 364 

such conditions because of the metabolic effects of long-term antipsychotic drug use (de 365 

Kuijper et al. 2013). Similarly, we also excluded a small number of adults with life-limiting 366 

illness or systemic disease interfering with measurement and interpretation of HbA1c levels. 367 

Therefore, we have underestimated the extent of multimorbidity in the adult ID population, 368 

which further highlights its importance. 369 

 370 

Conclusions 371 

 372 

We have shown high rates of multimorbidity in an adult ID population and that younger age 373 

groups are particularly disadvantaged. Strategies to reduce multimorbidity should focus on 374 

people with ID of all ages regardless of their socioeconomic status and consider common 375 

conditions that contribute to multimorbidity prevalence and are potentially preventable, such 376 

as mental ill-health. We recommend further work to explore the relationship between 377 

multimorbidity, physical activity, sedentary behaviour and other lifestyle variables using 378 

validated objective measures in this population. 379 

  380 
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Tables 545 

 546 

Table 1: Demographic characteristics of participants with ID 547 

Participant characteristic Number/Mean (% / range) 
Gender (n=920) 

Male 

Female 

 

530 

390 

 

(57.6) 

(42.4) 

Age (n=920) 42.9 (18–74) 

Ethnicity (n=920) 

White 

South Asian 

Black African/Caribbean 

Mixed 

Other 

 

747 

141 

13 

12 

7 

 

(81.2) 

(15.3) 

(1.4) 

(1.3) 

(0.8) 

ID severity (ICD-10) (n=809) 

Mild (F70) 

Moderate (F71) 

Severe/Profound (F72/F73) 

 

259 

243 

310 

 

(31.6) 

(30.0) 

(38.3) 

Living status/Accommodation (n=920) 

Alone 

With family 

Residential/nursing home 

Shared housing/supported living 

Other 

 

50 

332 

349 

157 

32 

 

(5.4) 

(36.1) 

(37.9) 

(17.1) 

(3.5) 

Area of multiple deprivation decile (n=920) 

[1=least deprived; 10=most deprived] 

 

5.3 

 

(1–10) 

Sports, exercise or physical activity (n=919) 

5 or more times per week 

< 5 times per week 

 

125 

794 

 

(13.6) 

(86.4) 

Sitting down (sedentary behaviour; n=919) 

Never/sometimes sits during the day 

Sits down for all, most or ‘a lot’ of the day 

 

490 

429 

 

(53.3) 

(46.7) 
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Fruit and vegetable consumption (n=911) 

5 or more portions per week 

< 5 portions per week 

 

268 

648 

 

(29.4) 

(70.6) 

Smoking (n=920) 

Never 

Ex-regular smoker 

Current regular smoker 

 

806 

38 

76 

 

(87.6) 

(4.1) 

(8.3) 

Ability to walk (n=919) 

Without assistance 

With assistance 

Not able to walk 

 

781 

83 

55 

 

(85.0) 

(9.0) 

(6.0) 

Health conditions (ICD-10 code); n=920 

Viral Hepatitis (B15 – B19) 3 0.3 

Malignant neoplasms (C00 – C96) 6 0.7 

Hypothyroidism (E00 – E03) 91 9.9 

Obesity (E66)* 307 33.4 

Dementia (F00 – F03) 19 2.1 

Mental health disorder (F04 – F69**, F84, F90, F93, F95)  396 43.0 

Challenging behaviours † 128 13.9 

Epilepsy (G40) 261 28.4 

Migraine (G43) 7 0.8 

Cerebral palsy & other paralytic syndromes (G80 – G83) 63 6.9 

Hypertension (I10) 62 6.7 

Ischaemic heart disease (I20 – I25) 7 0.8 

Cerebrovascular disease (I60 – I69) 13 1.4 

Other heart disease (I26 – I28,I34 – I39, I48, I70 – I89, 

Z95)  
32 3.5 

Chronic respiratory diseases (J40 – J47) 88 9.6 

Digestive system diseases (K00 – K93) ‡ 201 21.9 
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Dermatitis and eczema (L20 – L30) 23 2.5 

Arthritis and Gout (M05 – M19) 26 2.8 

Osteopathies and chondropathies (M80 – M94) 14 1.5 

Renal failure (N17 – N19) 7 0.8 

Dysphagia (R20) 228 24.9 

* n=787 with data available. Obesity defined as BMI≥30 (white ethnicity), BMI≥27.5 (non-white 548 
ethnicity) and/or ICD-10 diagnosis of obesity 549 
** acute occurrences were excluded from the multimorbidity definition for mental health disorders– 550 
depressive episode (F32), manic episode (F30) – and phobic anxiety disorder (F40) 551 
† not included in multimorbidity definition for analysis; 552 
‡ 76% taking gastro-intestinal medication 553 
 554 
  555 
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Figure 1: Relationship between multimorbidity, age, gender, ethnicity, socioeconomic 
status and severity of intellectual disability* (n=687) 

 
* adjusted for all other variables in model 
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Figure 2: Relationship between multimorbidity and lifestyle factors* 
  

 
* n=687 for sedentary behaviour and smoking status; n=686 for sports, exercise, physical activity; 
n=684 for fruit/vegetable consumption; adjusted for gender, age, ethnicity, severity of ID and index of 
multiple deprivation 
† also adjusted for ability to walk 


