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Available online Methods: Data was generated from wave one of the intellectual disability supplement to
the Irish longitudinal study on aging (IDS-TILDA) which included 753 persons with an ID

Keywords: aged 40 years and over. Information on the presence of 12 chronic conditions was collected

Intellectual disability using a standardized protocol administered in face to face interviews with persons with ID

ﬁig}tgh and/or their caregivers. Prevalence of multimorbidity was established and patterns were

examined using logistic regression models. The patterns of multimorbidity for people with
ID that emerged were then compared with those reported for other older adults.
Results: Multimorbidity was established for 71% of the IDS-TILDA sample with women at
highest risk and rates of multimorbidity was high (63%) even among those aged 40-
49 years. Eye disease and mental health problems were most often associated with a
second condition and the most prevalent multimorbidity pattern was mental health/
neurological disease.

Discussion: Further investigation, attention to mental health issues and the development
of treatment guidelines that recognize chronic condition disease load are critical to
mitigating the negative impact of multiple chronic conditions and preventing additional
disability in adults with ID as they age.

Multimorbidity

© 2012 Elsevier Ltd. All rights reserved.

1. Introduction

Multimorbidity is defined as the co-occurrence of two or more chronic health conditions in any one person (Barnett et al.,
2012). Despite the lack of international assessment standards, multimorbidity is viewed as of increasing concern in the generic
aging population (Mercer, Smith, Wyke, O'Dowd, & Watt, 2009) having major implications for suboptimal quality of life,
increased dependency and increased health care costs (Kirchberger et al., 2012). Persons with an intellectual disability (ID) are
increasingly living to old age (Kelly & Kelly, 2011) which means understanding the differences and similarities in understanding
the association between chronic disease and increased age has become an important issue in the care of adults with an ID
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(Haveman et al., 2010). For the generic population, studies indicate that older people are prone to develop two or more chronic
conditions (Kirchberger et al., 2012) with a recent systematic review reporting a range of multimorbidity prevalence rates from
55% to 98% in persons aged 65 years and older (Marengoni et al., 2011). It is also increasingly recognized that diseases tend to
occur together leading to an emerging interest in the “common pathways” implicated in the clustering of diseases and levels of
functional compromise with the potential to help better organize health care responses (Fried, Bandeen-Roche, Kasper, &
Guralnik, 1999; Kirchberger et al., 2012). In the most systematic consideration of multimorbidity in the general older
population the diseases found to most commonly occur in combination were hypertension and diabetes and hypertension and
stroke. There was also a significant association found between eye disease and diabetes. However, of considerable interest was
the encouragement to also consider overlapping mental health and neurological concerns (Kirchberger et al., 2012). This work
also resulted in the identification of four multimorbidity patterns: cardiovascular/metabolic, liver/lung/joint/eye, mental/
neurologic and gastrointestinal/cancer disorders with cardiovascular/metabolic, and liver/lung/joint/eye patterns of
comorbidity identified as most prevalent (Kirchberger et al.,, 2012). The usefulness of the Kirchberger multimorbidity
patterns in understanding chronic conditions in people with ID remains to be established.

International studies suggest that the health picture for people with ID as they age is even more complex with people with
ID reported as having 2.5 times the health problems (Lantman-De, Metsemakers, Haveman, & Crebolder, 2000). A greater
variety of health care concerns is also reported as present as compared to those of the same age and gender in the general
population (Haveman et al.,, 2010; US Department of Health and Human Services, 2002). Central nervous system
compromise associated with specific intellectual disabilities (for example, epilepsy and cerebral palsy), may present
additional health risks. Small scale studies of specific clinic populations have indicated an increased prevalence of chronic
disease with increasing age, such as neurological anomalies; seizure activity; mobility impairments; mental health problems
and sensory impairments (for a review see Janicki et al., 2002). A large US study of medical records reported that the
frequency of cardiovascular, musculoskeletal and respiratory conditions and sensory impairments increased with age, while
neurological, endocrine and mental health problems declined with age and that, despite high levels of risk factors such as
obesity, heart related diseases did not appear as prevalent in people with ID as reported in the general population (Janicki
et al., 2002). However, there are few large scale studies and none have explored the clustering of major chronic diseases.

The objective of the present study was to describe the extent of multimorbidity in an Irish population of older persons
with ID and to explore the patterns in that multimorbidity.

2. Methods

Data was drawn from the first wave of data collected as part of the intellectual disability supplement to the Irish
longitudinal study on aging (IDS-TILDA). IDS-TILDA is a multi-wave longitudinal study of older adults with ID designed to
explore their aging profile, physical and behavioral health, health services needs, psychological health, social networks,
living situations and community participation including employment.

Sample: The sample was randomly selected from Ireland’s National Intellectual Disability Database (NIDD) which collects
information on all people with an ID who are eligible for or receive services with in excess of 26,000 people registered with all
levels of ID and in a full range of residential circumstances (Kelly & Kelly, 2011). Inclusion criteria were: (1) Age >40 years
with intellectual disability, (2) registered with NIDD, and (3) written consent to participate and/or family/guardian written
agreement, where required. Age 40 years was selected to reflect the lower longevity of people with ID to ensure that there
would be sufficient subjects for future waves of data collection and because this would provide opportunities to offer insight
into aging for those who may age prematurely. The recruited, consented and protocols completed sample was 753 persons
with an ID, aged 40 and older; an overall response rate of 46% comprising persons who represented 8.9% of the total
population aged 40 and over registered on the 2008 NIDD database.

Measures: The first wave data protocol consisted of two main parts with questions largely drawn from existing
longitudinal aging studies with a particular emphasis on comparability with The Irish longitudinal study on aging (TILDA)
which was collecting data at the same time but whose cohort did not include people with ID (Barrett et al., 2011).

2.1.1. Pre-interview questionnaire

A pre-interview questionnaire was sent to each participant before the interview. This questionnaire covers
demographical information, health status, healthcare utilization and medication usage. The purpose of this preliminary
questionnaire was to give respondents time to source the information required thereby increasing reliability of data.

2.1.2. Main questionnaire

The main questionnaire consisted of 17 sections administered as a face-to-face computer assisted interview with each
participant. Questions covered additional demographical information, such as type of residence and religion; cognitive
health; happiness; physical health; instrumental activities of daily living and support needed to undertake these activities;
mental health; employment situation; lifelong learning; day services; behavioral health; social participation; social
connectedness; life satisfaction; aging perceptions; personal choices; sources of income; evaluation questions and a final
checklist for interviewers. The data reported here is a subsection of the overall data.



M. McCarron et al. /Research in Developmental Disabilities 34 (2013) 521-527 523

Table 1
Disease categories.

Disease Example

Hypertension

Eye disease Age related macular degeneration, glaucoma, cataracts
Heart disease Angina, heart attack, congestive heart failure, open heart surgery
Endocrine disease Thyroid disease, diabetes

Joint disease Arthritis, osteoporosis

Lung disease Asthma, emphysema, chronic COPD

Gastrointestinal disease Stomach ulcers, coeliac disease, chronic constipation
Mental health Anxiety, depression, schizophrenia, psychosis

Stroke Stroke, TIA

Cancer Leukemia, lymphoma

Neurological disease Cerebral palsy, epilepsy, Parkinson’s, Alzheimer’s

Liver

Ethical approval. The IDS-TILDA study received ethics approval from the Faculty of Health Sciences Ethics Committee at
Trinity College Dublin and all of the participating services providers (n=138).

2.2. Data collection

The presence of chronic health conditions was gathered from participants and/or their caregiver through a pre-interview
questionnaire (giving the opportunity to review case files) and confirmed in a standardized computer assisted face to face
interview. Each participant/caregiver respondent reported if the individual with ID was ever diagnosed by a doctor/relevant
health professional with one or more of 12 chronic health conditions (see Table 1), which are drawn from the Charlson
CoMorbidity Index groupings (Charlson, Szatrowski, Peterson, & Gold, 1994): heart disease; endocrine disease; eye disease;
joint disease; stroke; hypertension; cancer; lung disease; gastrointestinal disease; and liver disease.

In addition, given the high prevalence of neurological disease and mental health problems in persons with ID (Haveman
et al,, 2010; Janicki et al., 2002) and consistent with recommendations by Kirchberger et al. (2012), two other chronic
condition groupings were added: neurological diseases (cerebral palsy, epilepsy, multiple sclerosis, Parkinson’s diease, spina
bifida, muscular dystrophy, Alzheimer’s diease, dementia, organic brain syndrome or senility and serious memory
impairment) and mental health problems (emotional, nervous or psychiatric condition, hallucinations, anxiety condition,
depression, emotional problems, schizophrenia, psychosis, mood swings, and manic depression).

2.3. Data analysis

Prevalence, age-standardized (using the WHO standard population 2000-2025) prevalence and the corresponding 95%
confidence interval was calculated for each disease. A logistic regression model for presence of multimorbidity (less than two
chronic conditions versus two or more chronic conditions) was estimated adjusted for age (40-49 years, 50-64 years and
65+ years), gender and level of known ID (mild/moderate and severe/profound) yielding n = 695.

A two-step process examined the potential to understand multimorbidity patterns. First, because health care in the
community for people with ID is likely to be influenced by ideas and practices applicable to the general population,
confirmatory factor analysis was used to assess the fit of the Kirchberger et al. (2012) four factor model of multimorbidity
patterns. Exploratory factor analysis was also planned to assess whether there was a factor structure more fitting to the
patterns among people with ID.

3. Results

Of the 753 subjects, 45% were male and 55% female. The mean age of the group was 54.75 (sd = 9.56) with 36% aged 40-
49 years; 46% aged 50-64 years and 18% aged 65 years and over. Overall 24% were classified as having a mild ID, 46% a
moderate ID, 24% a severe ID, 5% a profound ID and 5% were ID unverified. For the purpose of analyses subjects classified with
mild and moderate ID were grouped together as were those with severe to profound ID. Those with an unverified level of ID
were excluded from the subsequent analyses. The prevalence of the chronic conditions, the age standardized prevalence and
the corresponding 95% confidence interval are presented in Table 2.

Diseases in order of prevalence were: eye disease, mental health disease, neurological disease, gastrointestinal disease,
endocrine disease, joint disease, hypertension, heart disease, lung disease, cancer, stroke and liver disease. The highest rate of
chronic conditions experienced by an individual was 7 with a median of two conditions and 71.05% of people displayed
multimorbidity (i.e. 2 or more chronic conditions).

In Table 3 the number of conditions is stratified by gender, age and level of ID. Multimorbidity increased from 62.76% in
those aged 40-49 years to 71.8% in those aged 50-65 years and 85.93% in those aged 65 years and older. In addition, as seen
in Table 4, prevalence of eye disease, mental health disease, endocrine disease, joint disease, hypertension, cancer and stroke
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Table 2

Prevalence of twelve chronic conditions.
Condition Crude prevalence Age standardized prevalence (%) 95% Confidence interval
1. Hypertension 15.41 15.99 [13.03, 18.96]
2. Eye disease 51.26 51.41 [46.20, 56.62]
3. Heart disease 11.82 12.11 [9.55, 14.66]
4. Endocrine 21.65 21.26 [17.95, 24.57]
5. Joint diseases 20.45 20.92 [17.56, 24.28]
6. Lung disease 7.17 7.51 [5.48, 9.55]
7. Gastrointestinal disease 26.69 27 [23.21, 30.79]
8. Mental health 47.68 48.31 [43.24, 53.39]
9. Stroke 2.92 3.37 [1.94, 4.80]
10. Cancer 4.25 4.57 [2.96, 6.19]
11. Neurological disease 36.25 36.23 [31.87, 40.58]
12. Liver disease 0.53 0.5 [0.01, 0.99]

Table 3

Number of conditions stratified by gender, age and level of ID.
# Conditions Gender Age Level of ID

Male Female 40-49 years 50-64 years 65+ years Mild/moderate Severe/profound

0 31 (9.17%) 22 (5.3%) 28 (10.22%) 20 (5.81%) 5(3.7%) 38 (7.77%) 9 (4.37%)
1 91 (26.92%) 74 (17.83%) 74 (27.01%) 77 (22.38%) 14 (10.37%) 106 (21.68%) 47 (22.82%)
2 91 (26.92%) 105 (25.3%) 85 (31.02%) 80 (23.26%) 31 (22.96%) 126 (25.77%) 51 (24.76%)
3 68 (20.12%) 104 (25.06%) 54 (19.71%) 82 (23.84%) 36 (26.67%) 110 (22.49%) 50 (24.27%)
4 28 (8.28%) 63 (15.18%) 21 (7.66%) 46 (13.37%) 24 (17.78%) 57 (11.66%) 30 (14.56%)
5 18 (5.33%) 30 (7.23%) 7 (2.55%) 26 (7.56%) 15(11.11%) 31 (6.34) 15 (7.28%)
6 7 (2.07%) 13 (3.13%) 4 (1.46%) 9 (2.62%) 7 (5.19%) 14 (2.86%) 4 (1.94%)
7 4(1.18%) 4 (0.96%) 1 (0.36%) 4 (1.16%) 3(2.22%) 7 (1.43%) 0 (0.0%)
Total 338 415 274 344 135 489 206

were all significantly associated with age. Table 4 also presents odds ratios for reports of each disease by age group, using age
40-49 years as the baseline.

Looking at differences by gender, as can be seen in Table 5, eye disease was significantly higher in women with ID as was
joint disease and hypertension. For men and women, mental health concerns, eye disease, neurological disease and
gastrointestinal concerns were the highest occurring conditions.

Table 4
Test of independence for each disease and age with corresponding odds ratio.

Disease X3 p-Value OR
Eye disease 14.13 0.001 1.700°
1.921°
Mental health 119 0.003 1.329
2,072
Neurological disease 0.079 0.961 0.965
0.945
Gastrointestinal disease 435 0.114 1.259
1.619°
Endocrine 8.22 0.016 1.756
1.239
Joint diseases 12.86 0.002 1.603"
2.463
Hypertension 30.03 <0.001 2.629°
4.795
Heart disease 2.18 0.347 0.945
1.444
Lung disease 478 0.092 0.983
2.033
Cancer 12.19 0.002 2.282
5733
Stroke 21.20 <0.001 2.825
14.492°
Liver disease 1.64 0.441 0.795
0.000

Note: This table presents the Chi? test statistic for independence with 3 df, x3. and the corresponding p-value for each disease and age category and OR
indicates the crude odds ratio for the presence of each disease by age where 40-49 years is the baseline group.
* OR is significantly different at the 5% level of significance from the baseline age group.
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Table 5
Age, gender and level of ID and multimorbidity.
Log odds S.E. of log odds Wald df Sig. 0Odds ratio Lower 95% CI Upper 95% CI

Gender (female) 0.69 0.17 16.00 1 <0.001 1.99 1.42 2.80
Age 17.17 2 <0.001
Age (50-64 years) 0.28 0.18 2.40 1 0.122 1.33 0.93 1.90
Age (65+years) 1.22 0.30 17.12 1 <0.001 3.40 1.90 6.07
Severe/profound 0.18 0.19 0.92 1 0.339 1.20 0.83 1.74
Constant 0.19 0.17 1.32 1 0.25 1.21

Note: The baseline categories are male, 40-49 years and mild/moderate (n=695).

Table 6
Most frequently reported co-occurring pairs of conditions and related odds ratios.
Observed Expected Ratio Crude OR p-Value Adjusted OR p-Value
O/E [99.58% CI] [99.58% ClI]
Eye disease, mental disease 24.03 24.56 0.98 0.92 [0.6, 1.42] 0.579 0.913 [0.567, 1.470] 0.584
Eye disease, neurological disease 19.14 19 1.01 1.02 [0.65, 1.60] 0.883 1.253 [0.755, 2.082] 0.202
Mental disease, neurological disease 17.55 18.09 0.97 0.91 [0.58, 1.43] 0.562 0.812 [0.502, 1.313] 0.215
Gastrointestinal disease, mental disease 16.26 13.22 1.23 1.86 [1.13, 3.04] <0.001 1.729 [1.104, 2.947] 0.003
Gastrointestinal disease, neurological 13.24 10.23 1.29 1.88 [1.15, 3.09] <0.001 1.444 [0.832, 2.506] 0.057
disease
Eye disease, endocrine disease 13.09 11.11 1.18 1.6 [0.94, 2.73] 0.012 1.613 [0.892, 2.914] 0.021
Eye disease, joint disease 12.23 10.52 1.16 1.52 [0.88, 2.62] 0.027 1.579 [0.851, 2.929] 0.034
Eye disease, gastrointestinal disease 11.94 13.89 0.86 0.68 [0.41, 1.10] 0.022 0.834 [0.471, 1.476] 0.362
Endocrine disease, mental disease 11.37 10.57 1.08 1.2 [0.71, 2.04] 0.312 1.139 [0.653, 1.989] 0.503
Joint disease, mental disease 11.08 10.02 1.11 1.3 [0.76, 2.22] 0.167 1.122 [0.628, 2.004] 0.571
Joint disease, neurological disease 10.79 7.75 1.39 2.15 [1.25, 3.70] <0.001 2.007 [1.110, 3.628] 0.001
Joint disease, gastrointestinal disease 8.78 5.66 1.55 2.4 [1.37,4.22] <0.001 2.219 [1.187, 4.149] <0.001

Note: Results of logistic regression models testing the association between pairs of conditions. Odds ratios (OR) were adjusted for age, gender, level of ID and
all other diseases.

A logistic regression model (see Table 6) using gender, age and level of ID as predictors of reports of multimorbidity was
statistically significant, xZ = 36.90, p < 0.001 (n = 695), explaining between 5.2% (Cox and Snell R?) and 7.4% (Nagelkerke R?)
of the variance in multimorbidity status and correctly classifying 71.2% of cases. Age and gender made unique statistically
significant contributions to the model with the strongest predictor of multimorbidity being age 65+ years. Level of ID did not
appear a significant predictor of reports of multimorbidity.

In omnibus tests of model coefficients the finding of xZ = 36.9, p < 0.001 indicated that the model that includes age,
gender and level ID fit the data significantly better than the null model and the Hosmer and Lemeshow test of differences
between observed and predicted values of the response variable agreed; the null model yielded a non-significant value
(X2 = 2.492, p-value = 0.982), i.e. the overall model was a better predictor than the null model. Finally a Wald test of the
predictive ability of variables in the model supported that gender and age contributed significantly. A female was almost two
times more likely to be multimorbid than a male of the same age and level of ID. A person aged between 50 and 64 years was
almost 1.5 times more likely to be multimorbid that a person aged between 40 and 49 years and a person aged 65 or over was
3.8 times more likely to be multimorbid than a person aged 40-49 years.

The presence of Down Syndrome was also examined as a predictor variable. Those with Down Syndrome were less likely
to be multimorbid than those who did not have Down Syndrome (OR: 0.683 p-value: 0.051). This association was not
significant, however it did approach significance.

Confirmatory factor analysis yielded mixed results regarding the suitability of Kirchberger’s multimorbidity patterns for
characterizing this dataset. On the one hand an RMSEA of 0.026 with a 0.90 confidence interval (0.013, 0.038) and an AGFI of
0.974 are supportive of a good fit but NFI, TLI and CFI of 0.624, 0.732 and 0.805 respectively are not. Nevertheless the sample
is portrayed using the four pattern structure in Table 7. As can be seen, the most frequently occurring multimorbidity pattern
was mental health/neurologic and cardiovascular/metabolic and liver/lung/joint/eye patterns were not relevant to
explaining multimorbidity in people with ID as they age.

Table 7
Persons with ID and the Kirchberger et al. (2012) multimorbidity patterns.
Total Men Women p-Value 40-49 years 50-64 years 65+ years
Cardiovascular/metabolic 0 0 0 na 0 0 0
Liver/lung/joint/eye 0 0 0 na 0 0 0
Mental/neurologic 128 (17.0%) 59 (17.46%) 69 (16.63%) 0.763 42 (15.33%) 58 (16.86%) 28 (20.74%)
Gastrointestinal/cancer 13 (1.73%) 7 (2.07%) 6 (1.45%) 0.512 2 (0.73%) 6 (1.74%) 5 (3.70%)

Note: Results of Chi?-test for gender and age-group differences.
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Exploratory factor analysis did not yield a better fitting model. First, a Kasier—-Meyer-Olkin measure of 0.473 and a
borderline correlation matrix raised concerns about the suitability for such analysis and the five factor structure suggested
by the analysis consisted of two and three variable factors with poor reliability.

4. Discussion

The data here sheds new light on multimorbidity in older adults with ID in Ireland and contributes to a deeper
understanding of the complexity of multimorbidity by characterizing the associations between common diseases in this
population in multiple ways. Multimorbidity among adults with ID over 40 years was confirmed at a rate of 71.2%, a rate that
is much higher than the 58.6% reported for the generic population over age 65 (Kirchberger et al., 2012). Multimorbidity also
appeared to increase with age; those aged 65 or over were 3.4 times more likely to be multimorbid than persons with ID aged
40-49 years. However, it is of concern that multimorbidity was high even in the younger age groups of persons with ID (63%
among those aged 40-49 years) and further investigation to better confirm incidence and prevalence of chronic conditions
and the development of treatment guidelines that recognize this chronic condition disease load are critical to mitigating the
negative impact of multiple chronic conditions and preventing additional disability in adults with ID as they age.

In the generic population there are conflicting reports on the relationship between multimorbidity and gender. A recent
systematic study found that some studies reported no significant gender differences and others that women in older age
categories (77 years and older and 85 years and older) were more likely to be multimorbid than men (Marengoni, Winblad,
Karp, & Fratiglioni, 2008). In this study a noted gender difference was found with females almost two times more likely to be
multimorbid than males, regardless of age. The higher levels of eye, hypertension and particularly joint disease among
women with ID and their potential to be associated with other chronic conditions probably explain these differences. The
findings here also challenge prior reports for persons with ID that premorbid level of ID confers significant added risk of
multimorbidity (see for example, Janicki et al., 2002); in this study, level of ID was not found to be such a significant
predictor. The study adds to this literature by highlighting the occurrence of gastrointestinal disease in combination with
mental health concerns, joint disease and neurological disease independent of age, gender and level of ID. Such findings
encourage greater vigilance for such conditions and less emphasis among physicians on traditional cardiovascular concerns
among aging adults with ID; this despite other findings that the population had high levels of obesity (47.1% were obese or
overweight) and seldom engaged in physical activity. The relationship between risk factors and disease incidence and
prevalence in people with ID would benefit from longitudinal as opposed to cross-sectional investigation as will
consideration of the relatively low levels of smoking and alcohol use reported for this population and the impact of
environmental factors such as living locations and self-appraisal of general well-being.

Of most interest are the findings related to mental health concerns and neurological disease and their overlap with eye
disease and gastrointestinal and joint diseases. Although level of ID did not appear predictive of multimorbidity, findings on
joint disease, neurological and eye disease may be indicative of the continuing role of previously noted central nervous
system compromise concerns that are associated with specific intellectual disabilities. In addition, these findings lend
support to the growing literature in the generic population on the co-morbid relationship between mental health concerns,
neurological disease and other chronic conditions (Kirchberger et al., 2012) and advance recommendations that mental
health and neurological conditions should be included in multimorbidity in aging studies (Kirchberger et al., 2012; Maes,
Kubera, Obuchowiczwa, Goehler, & Brzeszcz, 2011).

The patterns of multimorbidity: cardiovascular/metabolic, liver/lung/joint/eye, mental/neurologic and gastrointestinal/
cancer recommended for the design of health care delivery for older adults (Kirchberger et al., 2012) did not appear as much
of value for people with ID and highlighted again the relatively low levels of cardiovascular disease. However, the approach
did prove valuable in further highlighting the significance of the interplay of mental health and neurological concerns in
understanding chronic condition concerns among people with ID as they age.

There are a number of methodological limitations which need to be considered in the interpretation of these results. First,
there was not objective testing for diseases; the reliance on self-report may mean that findings of lower frequency of
common diseases such as cardiovascular disease, and hypertension may be at least partly due to under recognition and
diagnosis. This deserves more rigorous investigation. Second, disease severity was also not assessed and third, results are
based on cross-sectional data only, meaning that conclusions may not be drawn on causal relationships among diseases.
Finally, the low occurrence in the sample of diseases such as liver disease made both confirmatory and exploratory factor
analysis more difficult and needs to be confirmed in other and larger samples before final conclusions are drawn about
patterns of multimorbidity. The potential for underdiagnosis of some conditions is again of concern. Nevertheless, analysis of
future waves of IDS-TILDA data and of any additional longitudinal studies of the aging of people with ID may help to permit
the drawing of such inferences further emphasizing the importance of continued data collection. At the very least these
cross-sectional findings offer direction for such future analyses.
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