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ABSTRACT 
Background People with severe or profound intellectual and motor disabilities (SPIMD) 
experience multimorbidity and have complex health needs. Multimorbidity increases 
mortality, decreases functioning, and negatively influences quality of life. Information 
regarding patterns of multimorbidity in people with SPIMD may lead to proactive 
prevention, specifically detection and treatment of physical health problems at an early 
stage and prevention of secondary complications. The aim of this study was to explore 
patterns of multimorbidity in individuals with SPIMD.  
Methods Data from medical records and care plans on reported physical health problems 
of 99 adults with SPIMD were analysed. To explore the co-occurrence of physical health 
problems, cross tabulations and a 5-set Venn Diagram were used.   
Results The most common combination of two physical health problems comprise the 
most prevalent physical health problems, which included visual impairment, constipation, 
epilepsy, spasticity, and scoliosis. These five issues occurred as a multimorbidity 
combination in 37% of the participants. In 56% of the participants a multimorbidity 
combination of four health problems emerged, namely constipation, visual impairment, 
epilepsy, and spasticity.  
Conclusion People experiencing SPIMD have interrelated health problems. As a 
consequence, a broad variety of potential interactions between physical health problems 
and their treatments may occur. Identifying multimorbidity patterns can provide guidance 
for accurate monitoring of persistent health problems and, early detection of secondary 
complications. However, the results require confirmation with larger samples in further 
studies.  
 
 
 
 
  

Patterns of multimorbidity in people with SPIMD 

 

INTRODUCTION  
People with severe or profound intellectual and motor disabilities (SPIMD) experience 
multimorbidity and have complex health needs (Nakken & Vlaskamp, 2007). In addition 
to the severe or profound cognitive and motor disabilities, and minimal communication 
skills, people with SPIMD encounter a wide range of physical health problems with a 
mean of 12 problems per individual (van Timmeren, van der Putten, van Schrojenstein 
Lantman-de Valk, van der Schans, & Waninge, 2016). Frequently reported physical 
health problems include constipation, visual impairment, epilepsy, spasticity, scoliosis, 
incontinence, gastroesophageal reflux disease, impacted cerumen, dysphagia, deformity 
in hips and feet, contractures, eczema/dermatitis, menstruation problems, pneumonia, 
and mycosis with prevalence rates above 25% (van Timmeren et al., 2016). 

The simultaneous occurrence of various health problems in the same person is 
defined as multimorbidity (Valderas, Starfield, Sibbald, Salisbury, & Roland, 2009; van 
den Akker, Buntinx, & Knottnerus, 1996). Multimorbidity increases mortality, decreases 
physical and mental functioning, and negatively influences quality of life (Diederichs, 
Berger, & Bartels, 2011). Studies on multimorbidity in adults with intellectual disabilities 
(ID) in general, have been limited to chronic diseases (Cooper et al., 2015; Hermans & 
Evenhuis, 2014; McCarron et al., 2013). The prevalence of multimorbidity is high for 
individuals of all ages and even increases with age (Cooper et al., 2015). The prevalence 
varies from 38.5% in adults aged 18 and older (Cooper et al., 2015), 71% in adults aged 
40 and older (McCarron et al., 2013), and 80% in adults aged 50 and older (Hermans & 
Evenhuis, 2014). Furthermore, 47% of adults with ID aged 50 and older had at least four 
health conditions (Hermans & Evenhuis, 2014). 

People with SPIMD have a distinct physical health profile compared to people with 
mild or moderate intellectual disabilities (Hayden, 1998; Sutherland, Couch, & Iacono, 
2002). Comparison between the prevalence of physical health in people with ID in 
general and persons with SPIMD reveals large differences. For example, a research 
regarding multimorbidity for adults with ID in general reported a prevalence of 14% for 
constipation, 3% for visual impairment and 19% for epilepsy (Cooper et al., 2015). For 
people with SPIMD a prevalence of 94% for constipation, 87% for visual impairment, and 
79% for epilepsy was reported (van Timmeren et al., 2016). 

For individuals experiencing SPIMD, multimorbidity usually presents at a young 
age due to clusters of health problems associated with the severe brain damage/ 
dysfunction such as dysphagia, epilepsy, motor impairments, gastroesophageal reflux 
disease, hearing impairments, and visual impairments (Hermans & Evenhuis, 2014). 
Consequently, people with SPIMD are exposed to these health problems for longer and, 
therefore, are vulnerable to newly presenting health problems that could arise from one 
of the existing health problems or from their treatments (Muth et al., 2014). Combination 
of physical health problems may result in several additional adverse effects. For example, 
scoliosis may cause dysphagia (Papadopoulou, Exarchakos, Beris, & Ploumis, 2013), and 
dysphagia may be exacerbated from concurrent gastroesophageal reflux disease (Calis et 
al., 2008). Furthermore, the presence of scoliosis, dysphagia, and gastroesophageal 
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reflux disease increases the risk of respiratory tract infection (Proesmans et al., 2015; 
Thillai, 2010) which is a possible leading cause of death for people with SPIMD (Heslop et 
al., 2014; Hogg, Juhlberg, & Lambe, 2007). 

The distinct epidemiological profile and greater morbidity burden, coupled with 
dependency on caregivers, for identification of health needs, can complicate the 
provision of health care for people with SPIMD. It is therefore imperative that caregivers 
are well informed, in order to proactively monitor physical health problems and to timely 
recognise newly presenting problems (Muth et al., 2014). Information regarding patterns 
of multimorbidity in people with SPIMD can lead to proactive prevention by detection and 
treatment of physical health problems at an early stage and, by preventing secondary 
complications (Hermans & Evenhuis, 2014). However, to date, research has not been 
focused on patterns of multimorbidity in specifically people with SPIMD.  
The aim of this study is to explore patterns of multimorbidity in people with SPIMD. 
 
METHODS 
Study design 
The present study is based on data from a previous research on the prevalence of 
reported physical health problems in people with SPIMD (van Timmeren et al., 2016). In 
this exploratory retrospective study, data were collected from medical records and care 
plans in order to determine the prevalence of reported physical health problems. The 
present study focuses on physical health problems which tend to occur together in order 
to explore the patterns of multimorbidity.  

Study participants  
As described in van Timmeren et al. (2016) the study was conducted in a purposive 
sample of eight settings of five large residential facilities for people with ID located in 
different regions of the Netherlands. Specialised ID physicians and/or nurse specialists 
were asked to select medical records and care plans of adults with SPIMD according to 
the following combination of criteria: (1) severe or profound ID, estimated intelligence 
quotient was established at<35 points according to the ICD-10 classification of level of 
cognitive impairment; (2) profound motor disability (fully wheelchair dependent); and (3) 
impairments in sensory function (visual and/or auditory). Legal representatives provided 
informed consent for accessing residents’ records (van Timmeren et al., 2016). The 
medical ethics committee of the University Medical Centre Groningen gave their approval 
prior to the study (METc2013/391). The study population consisted of 99 people with 
SPIMD. The characteristics of the participants are described in Table 1.  
  

Patterns of multimorbidity in people with SPIMD 

 

Table 1. Characteristics of the participants (n=99) 
Characteristic                 
Gender male, number (%)                      49 (49.5)  
Age, mean (sd) 45.6 (16.5) 
Level of ID  

• Severe (IQ 20-34 points), number (%)                      
• Profound (IQ under 20 points), number (%)                      
• Severe or profound, number (%)                      

 
24 (24.2) 
68 (68.7) 
  7 (7.1) 

Number of reported physical health problems per person, mean (sd)  12 (3.6) 

Data collection 
In the previous study of van Timmeren et al. (2016) a specifically designed data 
collection form was used to collect data regarding: gender; age; level of ID, aetiology of 
ID, sensory limitations (visual impairment and hearing impairment); motor limitations 
(spasticity) and physical health problems.   

The data collection from medical records and care plans involved reviewing 
specific sources within the records. Raw data such as the personal support plan and 
medical recordings concerning current medical diagnosis were first aggregated from the 
records in order to document the most precise and detailed data possible. Two 
independent reviewers completed the data extraction form following a thorough analysis 
of the raw data. Both data extraction forms were compared and merged into one form by 
the first author. Discrepancies were resolved by once again reviewing the raw data. 
 
Data analyses 
All physical health problems that could affect the quality of life were included such as 
newly presenting problems, persistent conditions, and functional limitations. For 
instance, a ‘minor’ problem such as impacted cerumen additionally affects the already 
limited ability to communicate and interact with the social environment and, therefore, 
negatively influences the quality of life of a person with SPIMD (Baxter et al., 2006; 
Robertson, Roberts, Emerson, Turner, & Greig, 2011). 

Only physical health problems with prevalence rates above 25% were included in 
the analyses, that is, constipation, visual impairment, epilepsy, spasticity, scoliosis, 
incontinence, gastroesophageal reflux disease, impacted cerumen, dysphagia, deformity 
in hips and feet, contractures, eczema/dermatitis, menstruation problems, pneumonia, 
and mycosis (van Timmeren et al., 2016). Data were analysed employing IBM SPSS 
Statistics 21.0. Frequencies, percentages, cross tabulations, and graphical display for 
descriptive analyses were used. To explore patterns of multimorbidity, a 5-set Venn 
Diagram was created with the five most frequently reported physical health problems in 
people with SPIMD, which included, constipation, visual impairment, epilepsy, spasticity, 
and scoliosis (van Timmeren et al., 2016). The Venn diagram visualises all possible 
combination of the five health problems (Wilkinson, 2012). 
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RESULTS 
Simultaneous occurrence of two physical health problems  
Figure 1 presents the prevalence of concurrent physical health problems in regard to the 
most prevalent physical health problems (> 25%) (van Timmeren et al., 2016). The 
numbers within the cells refer to percentages. For example, the prevalence rate of 
constipation in the study population was 94% and visual impairment 87%, whereas both 
visual impairment and constipation co-occurred in 84% of the study population. 
The most common simultaneous occurrence of two physical health problems was visual 
impairment and constipation (84%). The second most common combination was epilepsy 
and constipation (76%). Other common combinations with a prevalence exceeding 
50% included: epilepsy and visual impairment (71%), spasticity and constipation (70%), 
spasticity and visual impairment (69%), spasticity and epilepsy (63%), scoliosis and 
constipation (54%), and scoliosis and visual impairment (51%). 
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Patterns of multimorbidity, simultaneous occurrence of physical health problems  
Figure 2 shows a 5-set Venn Diagram displaying the overlap between the five most 
frequently reported physical health problems in people with SPIMD, namely, constipation, 
visual impairment, epilepsy, spasticity, and scoliosis. Each circle represents a specific 
health problem. The numbers within the circles and the sections were the circles overlap 
indicates the number of people with (the combination of) the specific health problems. 

The most common multimorbidity combination was constipation, visual 
impairment, epilepsy, spasticity, and scoliosis occurring in 37 (37%) participants. Four of 
these five problems, namely, constipation, visual impairment, epilepsy, and spasticity 
occurred in an additional 19 (19%) participants which means that 56% of the participants 
experienced constipation, visual impairment, epilepsy, and spasticity. 
 
 

 
Figure 2. 5-set VENN diagram with constipation, visual impairment, epilepsy, spasticity and scoliosis within the sample 
(n=99) 

 
DISCUSSION  
In this study, patterns of multimorbidity in individuals with SPIMD were explored. There 
are many combinations of two physical health problems that occur simultaneously 
whereby eight combinations occurred in more than 50% of the participants. In 37% of the 
study participants a combination of five physical health problems was found which 
included, visual impairment, constipation, epilepsy, spasticity, and scoliosis (van 
Timmeren et al., 2016). Furthermore, for 56% of the participants, a multimorbidity 

Patterns of multimorbidity in people with SPIMD 

 

combination of four health problems emerged which included constipation, visual 
impairment, epilepsy, and spasticity. 

These combinations of multimorbidity comprises health problems associated with 
severe brain damage/dysfunction, specifically, epilepsy, motor impairment, and visual 
impairment (Hermans & Evenhuis, 2014). Furthermore, the prevalence of scoliosis is 
associated with the neurological impairment and its effects on physical functioning 
(Koop, 2009). In addition, severe or profound ID and non-ambulancy are risk factors for 
constipation (Böhmer, Taminiau, Klinkenberg-Knol, & Meuwissen, 2001). Thus, our 
results are in line with our hypothesis that multimorbidity patterns are present, which was 
based on literature and practice.  

Dysphagia, gastroesophageal reflux disease, and hearing impairments are also 
associated with severe brain damage/dysfunction (Hermans & Evenhuis, 2014), 
however, this could not be confirmed in this study. This could be due to an 
underestimation of health problems with less visible signs and symptoms such as 
dysphagia, reflux disease, and hearing impairments (Haveman et al., 2011). 
Under recognition and under diagnosis are common issues in people with SPIMD due to 
minimal communication skills and the limited ability to actively participate in physical 
examinations (Baxter et al., 2006; van de Louw, Vorstenbosch, Vinck, Penning, & 
Evenhuis. 2009; Van den Broek, Janssen, Van Ramshorst, & Deen, 2006). Furthermore, 
under recognition may be due to ‘diagnostic overshadowing’, such as, misattributing 
symptoms of physical health problems to behavioural problems or as being part of the 
person’s intellectual disabilities (Emerson & Baines, 2011). 

Understanding the common multimorbidity combinations will assist in better 
recognition of associated physical health problems. For example, a change in status of 
one physical health problem may have significant impact on other signs and symptoms. 
Unnoticed constipation may have effect on global spasticity (Pruitt & Tsai, 2009) and may 
cause severe problems such as ileus (van Schrojenstein Lantman-de Valk & Walsh, 
2008), pain and behavioural problems (Charlot et al., 2011). In addition, the co-
occurrence of scoliosis, and dysphagia (26%) as well as reflux, and dysphagia (27%) 
increases the risk of respiratory infection caused by aspiration (Proesmans et al., 2015; 
Thillai, 2010). The need for proactive prevention, such as, accurate monitoring of 
constipation, a proper evaluation of swallowing and early detection of secondary 
complications is evident. Better understanding of multimorbidity in persons with SPIMD 
is necessary to target proactive prevention and treatment in order to increase quality of 
life and life expectancy (Barnett et al., 2012; Hermans & Evenhuis, 2014). 

Limitations and further research 
A limitation of the study is that the results are based on cross-sectional data, meaning 
that conclusions cannot be drawn on causal relationships and associations among health 
problems. Therefore, longitudinal data collection or monitoring is recommended to 
further explore the associations between specific health problems. Furthermore, the 
results are based on the review of medical records and care plans without actually 
performing physical examinations (van Timmeren et al., 2016). The reliance on reported 
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Figure 2 shows a 5-set Venn Diagram displaying the overlap between the five most 
frequently reported physical health problems in people with SPIMD, namely, constipation, 
visual impairment, epilepsy, spasticity, and scoliosis. Each circle represents a specific 
health problem. The numbers within the circles and the sections were the circles overlap 
indicates the number of people with (the combination of) the specific health problems. 

The most common multimorbidity combination was constipation, visual 
impairment, epilepsy, spasticity, and scoliosis occurring in 37 (37%) participants. Four of 
these five problems, namely, constipation, visual impairment, epilepsy, and spasticity 
occurred in an additional 19 (19%) participants which means that 56% of the participants 
experienced constipation, visual impairment, epilepsy, and spasticity. 
 
 

 
Figure 2. 5-set VENN diagram with constipation, visual impairment, epilepsy, spasticity and scoliosis within the sample 
(n=99) 

 
DISCUSSION  
In this study, patterns of multimorbidity in individuals with SPIMD were explored. There 
are many combinations of two physical health problems that occur simultaneously 
whereby eight combinations occurred in more than 50% of the participants. In 37% of the 
study participants a combination of five physical health problems was found which 
included, visual impairment, constipation, epilepsy, spasticity, and scoliosis (van 
Timmeren et al., 2016). Furthermore, for 56% of the participants, a multimorbidity 
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combination of four health problems emerged which included constipation, visual 
impairment, epilepsy, and spasticity. 

These combinations of multimorbidity comprises health problems associated with 
severe brain damage/dysfunction, specifically, epilepsy, motor impairment, and visual 
impairment (Hermans & Evenhuis, 2014). Furthermore, the prevalence of scoliosis is 
associated with the neurological impairment and its effects on physical functioning 
(Koop, 2009). In addition, severe or profound ID and non-ambulancy are risk factors for 
constipation (Böhmer, Taminiau, Klinkenberg-Knol, & Meuwissen, 2001). Thus, our 
results are in line with our hypothesis that multimorbidity patterns are present, which was 
based on literature and practice.  

Dysphagia, gastroesophageal reflux disease, and hearing impairments are also 
associated with severe brain damage/dysfunction (Hermans & Evenhuis, 2014), 
however, this could not be confirmed in this study. This could be due to an 
underestimation of health problems with less visible signs and symptoms such as 
dysphagia, reflux disease, and hearing impairments (Haveman et al., 2011). 
Under recognition and under diagnosis are common issues in people with SPIMD due to 
minimal communication skills and the limited ability to actively participate in physical 
examinations (Baxter et al., 2006; van de Louw, Vorstenbosch, Vinck, Penning, & 
Evenhuis. 2009; Van den Broek, Janssen, Van Ramshorst, & Deen, 2006). Furthermore, 
under recognition may be due to ‘diagnostic overshadowing’, such as, misattributing 
symptoms of physical health problems to behavioural problems or as being part of the 
person’s intellectual disabilities (Emerson & Baines, 2011). 

Understanding the common multimorbidity combinations will assist in better 
recognition of associated physical health problems. For example, a change in status of 
one physical health problem may have significant impact on other signs and symptoms. 
Unnoticed constipation may have effect on global spasticity (Pruitt & Tsai, 2009) and may 
cause severe problems such as ileus (van Schrojenstein Lantman-de Valk & Walsh, 
2008), pain and behavioural problems (Charlot et al., 2011). In addition, the co-
occurrence of scoliosis, and dysphagia (26%) as well as reflux, and dysphagia (27%) 
increases the risk of respiratory infection caused by aspiration (Proesmans et al., 2015; 
Thillai, 2010). The need for proactive prevention, such as, accurate monitoring of 
constipation, a proper evaluation of swallowing and early detection of secondary 
complications is evident. Better understanding of multimorbidity in persons with SPIMD 
is necessary to target proactive prevention and treatment in order to increase quality of 
life and life expectancy (Barnett et al., 2012; Hermans & Evenhuis, 2014). 

Limitations and further research 
A limitation of the study is that the results are based on cross-sectional data, meaning 
that conclusions cannot be drawn on causal relationships and associations among health 
problems. Therefore, longitudinal data collection or monitoring is recommended to 
further explore the associations between specific health problems. Furthermore, the 
results are based on the review of medical records and care plans without actually 
performing physical examinations (van Timmeren et al., 2016). The reliance on reported 
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problems may have resulted in an underestimation of the prevalence of physical health 
problems with less visible signs and symptoms. 

Due to the relatively small group of people with SPIMD and the high prevalence 
rates of physical health problems, measures such as odds ratios and cluster analyses 
could not be used to describe patterns of multimorbidity. However, the current descriptive 
study can serve as a first step in analyzing the health needs of people with SPIMD and 
can offer direction for further research on multimorbidity. Based on these results, the 
common simultaneous occurrence of physical health we found requires confirmation in 
further research; international collaboration is desirable to establish larger samples. 
Possible more common combinations of physical health problems may be found in 
studies with larger samples. For example, potential associated health problems with 
dysphagia are recurrent respiratory tract infections, gastro-oesophageal reflux, 
constipation, scoliosis, hiatus hernia and epilepsy (Chadwick & Jolliffe, 2009). 

Implications for practice  
People with SPIMD have complex and interrelated health problems that lead to increased 
levels of health care needs. The severity and combination of the intellectual and motor 
disability and the cumulative effect of concurrent physical health problems in people 
with SPIMD presents a major challenge for their caregivers. Individuals with SPIMD are 
reliant on these caregivers to recognise signs and symptoms and use physical 
observations to identify health problems (Sutherland et al., 2002; Zijlstra & Vlaskamp, 
2005). It is important that caregivers are able to recognise, anticipate, and treat physical 
health problems at an early stage and develop skills to manage the concurrent health 
problems experienced by people with SPIMD (Hermans & Evenhuis, 2014). Inadequate 
treatment of physical health problems can lead to exacerbation of these problems, 
ultimately resulting in them being less responsive to treatment and creating considerable 
negative health consequences (Cooper et al., 2015; Felce et al., 2008; Robertson, 
Hatton, Emerson, & Baines, 2014). Furthermore, for people with SPIMD, some deaths are 
likely preventable (Heslop et al., 2014). Prevention or early recognition of respiratory 
infections, for example, can plausibly decrease mortality in people with SPIMD (Tyrer & 
McGrother, 2009). Therefore, detailed knowledge is necessary regarding common 
combinations of physical health problems, in order to detect and treat physical health 
problems at an early stage and prevent secondary complications. Furthermore, for each 
individual with SPIMD a care plan is required which sets out prevention, treatment, and 
monitoring. 
 
Conclusion  
All individuals with SPIMD experience multimorbidity. There are many combinations of 
two physical health problems that occur simultaneously in people with SPIMD. 
Furthermore, people with SPIMD presumably have a distinct pattern in multimorbidity 
compared to people with less severe intellectual disabilities. The combination of 
constipation, visual impairment, epilepsy, spasticity, and scoliosis is ascertained in 37% 

Patterns of multimorbidity in people with SPIMD 

 

of the participants. As a consequence, a broad variety of potential interactions between 
physical health problems and their treatments may occur in people with SPIMD. 
Therefore, accurate monitoring of persistent health problems such as, constipation, and 
early detection of secondary complications is needed, especially in people with SPIMD 
who depend on their caregivers to identify their health needs. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supporting information 
A detailed figure with the prevalence of all concurrent physical health problems in 
persons with SPIMD is provided in the online version of this article, at 
http://dx.doi.org/10.1016/j.ridd.2017.05.002   
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