1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Intellect Disabil Res. Author manuscript; available in PMC 2021 January 01.

-, HHS Public Access
«

Published in final edited form as:
J Intellect Disabil Res. 2021 January ; 65(1): 47-59. doi:10.1111/jir.12790.

Cause of death in adults with intellectual disability in the United
States

S. D. Landes?, J. D. Stevens!, M. A. Turk?
1Department of Sociology and Aging Studies Institute, Maxwell School of Citizenship and Public
Affairs, Syracuse University, Syracuse, NY, USA

2Department of Physical Medicine and Rehabilitation, SUNY Upstate Medical University,
Syracuse, NY, USA

Abstract

Background—->Prior studies report that adults with intellectual disability (ID) have cause of death
patterns distinct from adults in the general population but do not provide comparative analysis by
specific causes of death.

Methods—Data are from the National Vital Statistics System 2005-2017 US Multiple Cause-of-
Death Mortality files. We utilised adjusted odds ratios to identify causes of death that were more
common for adults whose death certificate indicated ID (N = 22 512) than for adults whose death
certificate did not indicate ID (N = 32 738 229), controlling for severity level of ID. We then
examine the associations between biological sex and race-ethnicity and causes of death solely
among adults with 1D.

Results—The leading cause of death for adults with and without ID indicated on their death
certificate was heart disease. Adults with 1D, regardless of the severity of the disability, had
substantially higher risk of death from pneumonitis, influenza/pneumonia and choking. Adults
with mild/moderate ID also had higher risk of death from diabetes mellitus.Differences in cause of
death trends were associated with biological sex and race-ethnicity.

Conclusions—Efforts to reduce premature mortality for adults with ID should attend to risk
factors for causes of death typical in the general population such as heart disease and cancer, but
also should be cognisant of increased risk of death from choking among all adults with 1D, and
diabetes among adults with mild/moderate ID. Further research is needed to better understand the
factors determining comparatively lower rates of death from neoplasms and demographic
differences in causes of death among adults with ID.
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Background

Because of the advancements in social and health care services, longevity for people with
intellectual disability (ID) has markedly improved since the early 1960s. These
improvements resulted in a larger percentage of adults with 1D who do not have a comorbid
developmental disability (e.g. cerebral palsy) now living into their early 60s (Landes et a/.
2019a). Despite this definite progress, adults with 1D in the United States who do not have a
comorbid developmental disability, on average, still die at ages 10-15 years earlier than
adults in the general population (Landes et a/. 2019a). This mortality disadvantage is
substantially more pronounced than the age at death gap in the United States between men
and women (6.4 years), and White and Black Americans (7.3 years) (National Vital
Statistics System 2017).

Leading causes of death are distinct for adults with ID and likely influence differences in
age at death. The leading causes of death for the US general population in 2016, in rank
order, were diseases of the heart, malignant neoplasms, accidents and chronic lower
respiratory diseases (Xu ef a/. 2018). For adults with 1D, respiratory disease is frequently
reported as the leading cause of death, followed closely by, or superseded by, heart disease,
then followed in varying order by neoplasms, external causes of death and diseases of the
nervous system (Glover et al. 2017; Heslop et al. 2014; Janicki et al. 1999; Lauer et al. 2015;
OLeary et al. 2018; Oppewal et al. 2018; Trollor et al. 2017).

While there has been recent attention to cause of death patterns among the population of
adults with ID in the United Kingdom (Heslop et al. 2014; Heslop and Glover 2015;
Hosking et al. 2016) and Netherlands (Oppewal et al. 2018), the last study addressing this
topic among the US population was based on 1984-1993 administrative data for adults with
ID receiving services in New York State (Janicki et al. 1999). Beyond datedness, because of
the challenges presented by the data available (O’Leary et al. 2018), there are concerns with
this literature, including (1) reliance on broad ICD-10 chapter codes as opposed to particular
causes of death, (2) limited analysis of cause of death trends by severity of ID, (3) lack of
differentiation between individuals who do/do not have a comorbid developmental disability
and (4) limited to no attention to possible biological sex and/or racial-ethnic differences in
cause of death trends that are observed in the general population (Heron 2018).

We address these limitations by providing updated analysis on mortality trends among US
adults with ID. Our focus is on adults with ID who do not have a comorbid developmental
disability, such as Down syndrome or cerebral palsy, as this population lives comparatively
longer lives than their peers with a comorbid developmental disability (Landes et a/. 2019a).
To increase the specificity of comparative analysis, we utilised a standardised list of the
leading causes of death in the general population supplemented with causes that are more
prevalent among adults with ID and analyse causes of death by ID severity classification,
overall and across age groups. In order to better understand whether demographic
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characteristics are determinant of differential trends in cause of death, we then explore
whether biological sex and race-ethnicity are associated with differences in cause of death
trends among adults with ID. Compared with adults without an ID, we hypothesise that there
will be increased risk of death for adults with ID from respiratory disease and lower risk of
death from neoplasms. We also hypothesise that cause of death trends among adults with 1D
will vary by severity level, biological sex and race-ethnicity in ways that can meaningfully
inform efforts to reduce premature mortality for this population.

Data for this study are from the National Vital Statistics System 2005-2017 US Multiple
Cause of Death Mortality files. A note on what we can discern about whose disability is/is
not reported on their death certificate data is in order at this point. Estimates of the adult, age
18 and over, population with ID in the United States range from 0.30% to 0.52% (LaPlante
and Carlson 1996; Larson et al. 2001). These estimates include adults with Down syndrome.
To our knowledge, a refined estimate of adults with ID without Down syndrome does not
exist. In the 2005-2017 US Multiple Cause of Death Mortality data, 0.15% of all adults (49
604 out of 32 760 741), age 18 and over, who died during this time period had an ID and/or
Down syndrome identified on their death certificate. Thus, if prior estimates are correct, the
death certificates utilised in this study report 1D for 29-50% of the population of adults with
an ID who died between 2005 and 2017.

This leads to the question of whose ID is/is not reported on their death certificate. Our
assumption is that the majority of adults who died with Down syndrome, as well as those
with more severe types of 1D, were more likely to have their disability recognised at the time
of their death and reported on their death certificate, as these types of disability are
frequently considered apropos to the causal death mechanism. However, there may be times
that even when recognised, the disability is not reported on the death certificate as the
individual certifying the death certificate either does not consider the disability apropos to
the causal death mechanism or is not clear on how to report the disability on the death
certificate (Landes et a/. 2020b).

In general, the likelihood of having the disability not reported on the death certificate is
greater for adults with milder forms of ID whose disability may not be recognised at the
time of death, or, even when recognised, may not be considered relevant to the causal
pathway leading to death. However, there may be instances when those with milder severity
have their ID reported, such as when the medical practitioner certifying the death certificate
either had extensive knowledge of their medical history, adequate access to prior records that
included the disability diagnosis or interaction with a family member or caregiver who
revealed the disability diagnosis. Thus, it is our contention that death certificate data likely
include a more representative sample of adults with more severe types of ID that were
clearly recognisable at the time of death and adults for whom the certifier had awareness of
their ID, even if not visibly recognisable at the time of death. This means that comparisons
of cause of death trends between adults with and without 1D will be biased toward the null
because some individuals with 1D will be categorised as being part of the general
population.
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Prior research reveals substantial heterogeneity in age at death patterns between adults with
and without various types of intellectual and developmental disabilities, with adults with ID,
on average, living longer than their peers with other types of developmental disability such
as cerebral palsy or Down syndrome, or peers with comorbid developmental disabilities,
such as ID and cerebral palsy (Landes et a/. 2019a). Thus, we focus in this paper on the 22
512 adults, aged 18 and over at the time of death, with an ID (ICD-10 codes F70-79)
indicated on their death certificate who did not have a comorbid developmental disability
(cerebral palsy, Down syndrome and other rare developmental disabilities) also indicated,
and the 32 738 229 adults without an ID indicated on their death certificate. We provide
cause of death analysis for adults with Down syndrome (Landes ef a/. 2020a) and cerebral
palsy (in progress) in other studies.

Prior to analysis, we revised the underlying cause of death for the 23.9% of death certificates
that had an 1D erroneously reported as their underlying cause of death utilising a sequential
revision process that is fully detailed in a prior study (Landes et a/. 2019b). ID severity level
is based upon classification provided vialO codes on the death certificate: no identified 1D
(no ICD-10 code for ID), mild/moderate ID (ICD-10 codes F70-71), severe/profound 1D
(F72-73) and unspecified ID (F78-79). Age at death was coded in single years and ranged
from 18 to 126. As 87% of adults with ID died by age 80, when graphing predicted
probabilities, the top-end age category included those age 80 and over. Biological sex was
dichotomously coded female and male. Race-ethnicity included the categories Non-Hispanic
White, Non-Hispanic Black, Hispanic and Non-Hispanic Other. Year of death indicated the
calendar year of death and was coded in single years.

We initially analysed rates of death for 22 causes of death. These included the 15 leading
causes of death in the United States during 2016 as reported by the Center for Disease
Control and Prevention’s National Center for Health Statistics (Xu et a/. 2018), as well as
seven causes of death that are more prevalent among adults with ID: (1) choking —
aspiration, ingestion or inhalation of gastric contents, food or other objects; (2) respiratory
failure, not elsewhere classified; (3) intestinal obstruction and Gastro Oesophageal Reflux
Disease; (4) seizure disorders; (5) protein/calorie malnutrition and volume depletion; (6)
dementia and (7) unknown/unspecified (Prasher and Janicki 2019; Rubin and Crocker 2006).
Unknown was indicated when decedents had only ID listed on their death certificate with no
other ICD-10 codes included on the death certificate. Unspecified indicated that the
underlying cause of death was an R-code, indicative of symptoms, signs and abnormal
clinical and laboratory findings, not elsewhere classified. Based upon this initial analysis, we
identified and focus this study on the top 10 causes of death for adults with 1D, plus the
category for unknown/unspecified causes of death. A list of the 11 causes of death and
corresponding ICD-10 codes used in this study is provided in Table 1.

After providing a comparison of all study variables by disability status, we then estimated
the risk of dying from each specific cause of death between adults with and without 1D
utilising adjusted odds ratios (AORs) from logistic regression models. AORs are similar to
standardised mortality odds ratios (Miettinen and Wang 1981; Smith and Kliewer 1995;
Yang et al. 2002) as they compute the risk of dying from a specific cause of death as
opposed to dying from all other causes of death. This analytic strategy is useful for groups,
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such as adults with 1D, for whom we do not have a population estimate that is required as
the denominator to calculate standardised mortality rates. All odds ratios are adjusted for age
and year of death. For ease of interpretation, we use language of comparative risk when
describing AORs. We then compare predicted probabilities of dying from each cause of
death for adults with and without ID across age. Because of a limited number of cases,
analysis of causes of death across age was only conducted for the top 3 causes of death for
adults with mild/moderate ID. All analyses comparing adults with and without ID are
stratified by ID severity level. After completing the comparative analysis, we utilise odds
ratios to assess whether there were biological sex and racial-ethnic differences in causes of
death among adults with 1D. We utilised the STATA 16.0 (College Station, TX) for all
analysis.

A comparison of all study variables by ID severity level is provided in Table 1. Among
adults with an ID reported on their death certificate, 80.5% were identified as having an
unspecified level of ID, 2.8% had mild/moderate ID and 16.7% had severe/profound ID. The
difference in age at death between adults with and without ID was 12.8 years, but varied by
ID severity: mild/moderate — 10.3 years, severe/profound — 16.8 years and unspecified —
12.1 years. Differences in the biological sex and race-ethnic distribution between groups
were not remarkable. For all other measures in the study other than cerebrovascular disease
and genitourinary diseases, those identified as having unspecified 1D fell between the
averages for those specified as having mild/moderate and severe/profound ID.

The leading cause of death for all groups, with or without ID, was heart disease. While the
second and third leading causes of death for adults without ID were malignant neoplasms
and dementia/Alzheimer’s, this was not the case for adults with ID. For adults with mild/
moderate ID, the second and third leading causes of death were malignant neoplasm and
diabetes mellitus. For adults with severe/profound or unspecified 1D, the second and third
leading causes were respiratory causes of death, pneumonitis and influenza/pneumonia.

There were some apparent similarities in the unadjusted cause of death rates between adults
with and without ID that extended across all severity levels of ID. Compared with adults
without 1D, all adults with ID had higher rates of death from pneumonitis, influenza and
pneumonia, choking, genitourinary disease and unknown/unspecified causes of death and
lower rates of death from heart disease, malignant neoplasms, dementia/Alzheimer’s,
cerebrovascular disease and chronic lower respiratory diseases. While the higher rates of
death from pneumonitis, influenza and pneumonia, and choking were present for all adults
with ID, they were more pronounced for those with severe/profound or unspecified ID.
Revealing further differences in causes of death by disability classification, rates of death
from malignant neoplasms among adults with mild/moderate ID, although still lower than
those without an ID, were higher than their peers with severe/profound or unspecified ID.
Rates of death from dementia/Alzheimer’s were lowest in adults with severe/profound ID,
and adults with unspecified ID had the highest rates of death from genitourinary diseases.
Also of note, dissimilar from adults with severe/profound or unspecified ID, adults with
mild/moderate 1D were more likely than those without ID to die from diabetes mellitus.
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In most instances, these bivariate comparisons were replicated in multivariate analysis. AOR
for all causes of death are visually depicted in Fig. 1 and fully reported in Appendix S1. We
focus our attention on the most pronounced differences. Compared with adults without ID,
adults with ID were 20.8 times more likely [95% confidence interval (CI) = 19.8, 21.8] to
die from pneumonitis, with the degree of this disparity ranging from 8.8 times more likely
(95% CI = 6.0, 12.9) for adults with mild/moderate ID, to 37 times more likely (95% CI =
33.7, 40.8) for adults with severe/profound ID. Similar patterns were present for influenza
and pneumonia, choking and unknown/unspecified causes. Adults with ID were 5.9 times
more likely (95% CI = 5.6, 6.2) overall to die from influenza and pneumonia, ranging from
1.8 times more likely (95% CI = 1.2, 2.9) for those with mild/moderate ID to 7.6 times more
likely (95% CI = 6.8, 8.4) for those with severe/profound ID; 26.3 times more likely (95%
Cl =24.7, 28.0) overall to die from choking, ranging from 21.6 times more likely (95% CI =
14.4, 32.5) for those with mild/moderate ID to 30.7 times more likely (95% CI = 26.7, 35.4)
for those with severe/profound ID; and 4 times more likely (95% CI = 3.7, 4.2) overall to die
from unknown/unspecified causes, ranging from 2.4 times more likely (95% Cl = 1.5, 3.9)
for those with mild/moderate ID to 5.6 times more likely (95% CI = 4.9, 6.4) for those with
severe/profound ID. Confirming bivariate comparisons, adults with mild/moderate ID were
2.5 times more likely (95% CI = 1.8, 3.3) to die from diabetes than adults without ID. This
disparity was not present among their peers with other severity levels of ID. Increased risk of
death from dementia/Alzheimer’s was only present for adults with mild/moderate or
unspecified ID and for genitourinary diseases only among adults with severe/profound or
unspecified ID.

These disparities in cause of death between adults with and without ID often persisted across
the life course. Predicted probabilities for the top 3 causes of death for adults with and
without mild/moderate ID are presented visually in Fig. 2, and for all causes of death for
adults with severe/profound or unspecified ID in Figs 3—4. Full models for these graphs are
provided in Appendix S2. For adults with mild/moderate ID, increased risk of death from
diabetes extended across the life course. Although still lower than for those without 1D, rates
of death from malignant neoplasms were higher for those with mild/moderate than those
with severe/profound or unspecified ID. For adults with severe/profound and unspecified 1D,
increased risk of death from pneumonitis, influenza and pneumonia, choking and unknown/
unspecified causes extended across all ages. For adults with unspecified ID, increased risk of
death from dementia/Alzheimer’s disease was present from the ages of 50 to 80, likely
indicating an earlier age of onset from this disease, and higher probability of death from
genitourinary diseases persisted across all ages.

Although not as severe as in the general population (National Vital Statistics System 2017),
among adults with 1D, female individuals (62.3 years) had an age at death advantage over
male individuals (60.1 years). Differences in age at death by race-ethnicity among adults
with ID were similar to those seen in the general population (National Vital Statistics
System 2017): Non-Hispanic Whites — 62.7 years; Non-Hispanic Blacks — 55.5 years;
Hispanics — 52.8 years and Non-Hispanic Others — 53.8 years. To gain a better
understanding of potential biological sex and racial-ethnic differences among adults with ID,
we analysed whether these demographic characteristics had differential effects on the overall
risk of dying from each specific cause of death (full results provided in Appendix S3). As is
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apparent in Fig. 5, compared with male individuals, female individuals with ID had
increased risk of death from malignant neoplasms (AOR = 1.1; 95% CI = 1.0, 1.3) and
dementia/Alzheimer’s disease (AOR = 1.5; 95% CI = 1.3, 1.7), diabetes mellitus (AOR =
5.1; 95% CI = 3.4, 7.7) and unspecified/unknown causes (AOR = 1.2; 95% CI = 1.0, 1.3) but
decreased risk of death from pneumonitis (AOR = 0.8; 95% CI = 0.7, 0.9), choking (AOR =
0.8; 95% CI = 0.7, 0.9) and chronic lower respiratory diseases (AOR = 0.8; 95% Cl = 0.7,
1.0). Figure 6 provides comparisons of cause of death risk between each racial-ethnic
minority group and Non-Hispanic Whites. Among adults with 1D, Non-Hispanic Blacks had
higher risk of death from heart disease (AOR = 1.2; 95% CI = 1.1, 1.3) and diabetes mellitus
(AOR =1.7; 95% CI = 1.4, 2.1) but lower risk of death from pneumonitis (AOR = 0.7; 95%
Cl =0.6, 0.8), influenza/pneumonia (AOR = 0.7; 95% CI = 0.6, 0.8) and choking (AOR =
0.7; 95% CI = 0.6, 0.9). Hispanics had higher risk of death from diabetes mellitus (AOR =
1.7;95% CI = 1.2, 2.3) and lower risk of death from pneumonitis (AOR = 0.7; 95% CI =
0.5, 0.8) and choking (AOR = 0.5; 95% CI = 0.4, 0.7). Non-Hispanic Others also had lower
risk of death from choking (AOR = 0.4; 95% CI = 0.2, 0.8).

Discussion

Using data from the National Vital Statistics System 2005-2017 US Multiple Cause-of-
Death Mortality files, this study provides empirical evidence that adults who had ID
indicated on their death certificate in the United States had comparatively distinctive causes
of death. Results highlight the need for people with ID, their family and caregivers, and
those who provide their medical care to attend to health risk related to causes of death
typical in the general population, such as heart disease and cancer (Rubin and Crocker
2006). Yet this is not enough. It is also imperative for those adults with 1D and those
providing their medical and daily care to devote increased attention to signs and symptoms
of pneumonitis, influenza/pneumonia and choking across the life course, regardless of the
severity level of the disability. In addition, results from this study indicate the need for
increased awareness of the higher risk of diabetes among adults with mild/moderate ID.
While important to address these health concerns in all adults, there is also a need to be
aware of increased risk of death among specific demographic groups within this population:
female individuals — dementia/Alzheimer’s and diabetes mellitus; male individuals —
pneumonitis, influenza/pneumonia, and choking; Non-Hispanic Whites — pneumonitis,
choking; Non-Hispanic Blacks — heart disease, diabetes mellitus and Hispanics — diabetes
mellitus.

While correctly classified as a respiratory disease in ICD-10, pneumonitis as a cause of
death among adults with ID is more similar to choking, because both are likely related to a
higher prevalence of dysphagia and/or swallowing disorders among this population.
(Samuels and Chadwick 2006) Despite being a common diagnosis for adults with 1D, these
disorders receive little (Rubin and Crocker 2006) to no (Prasher and Janicki 2019) attention
in standard texts that discuss the health needs of this population. This is concerning,
especially as adults with ID in this study, no matter the level of severity of their disability,
had substantially increased risk of dying from either pneumonitis or choking. Based upon
these results, it is imperative that medical providers consistently screen all adults with 1D for
dysphagia and/or swallowing disorders and ensure that individuals with ID, as well as their
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families and care staff, receive needed education regarding proper oral intake and
swallowing (Chadwick et a/. 2006). In addition, public health and preventive care efforts
should focus on raising awareness regarding the prevalence of aspiration and choking-
related deaths and highlight practical steps for assessing swallowing and oral intake
dysfunction.

Results from this study also confirm that individuals with 1D have lower rates of death from
cancer. However, it is important to note that although at a lower risk than the general
population, cancer was still the second leading cause of death for adults with mild/moderate
ID and the fourth leading cause of death for adults with severe/profound or unspecified ID.
This is likely due to reduced access to tobacco, occupational and environmental hazards, and
sexual activity (Lauer et al. 2015). Although odds ratios of cancer were much lower for
adults with ID, it remained the fourth leading cause of death for adults with ID in this study.
Odds ratios for chronic lower respiratory diseases were also lower for adults with severe/
profound and unspecified ID but not adults with mild/moderate ID. While lower rates of
cancer and chronic lower respiratory disease deaths may be because this population is often
protected from hazardous health behaviours, such as smoking, lower cancer deaths also may
related to shorter life spans, as the median age at death for adults with 1D in this study was
62 and the median age of cancer diagnoses in the United States is 66 (National Cancer
Institute 2015).

Once controlling for age, rates of death from dementia and/or Alzheimer’s disease were
slightly higher for adults with mild/moderate and unspecified but similar for those with
severe/profound ID. There are two factors that must be noted when considering these results.
First, the diagnosis of dementia and/or Alzheimer’s disease typically occurs after the age of
65 (McMurtray et al. 2006). In addition, research demonstrates that diagnosis of dementia
and/or Alzheimer’s disease is ‘complex’ in adults with ID due to their pre-existing cognitive
limitations (Strydom et a/. 2007; Strydom et al. 2010). Thus, the finding of higher rates of
death from dementia and/or Alzheimer’s is remarkable and may be an underestimate of the
prevalence of these diseases among adults with ID.

This study improves our understanding of mortality trends for adults who had ID indicated
on their death certificate in multiple ways. Our analysis provides a needed update on causes
of death among US adults with ID. Moreover, the use of a sequential revision process for
underlying causes of death data minimises the obscuring effect of coding ID as the
underlying cause of death. Unlike most previous studies that rely on administrative data
inclusive only of adults receiving formal support services, this study relies on census death
certificate data inclusive of adults with IDs who do and do not receive formal support
services. Thus, reported results are more current, accurately reflect mortality trends for
adults with ID across the life course by severity level and differentiate cause of death risk by
demographic characteristics. In addition, use of specific causes of death, as opposed to
broader ICD-10 chapters, resulted in a more refined understanding of specific diseases
causing death in this population.
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Limitations

As has been argued in prior studies, it would be preferable to analyse cause of death trends
utilising a national registry of individuals with 1D (Hosking et a/. 2016). However, in that
this type of registry does not exist in the United States, we do not have that luxury. The other
option is to utilise information from states on individuals who receive formal support
services (Lauer and McCallion 2015). While a necessary strategy, this type of study is often
geographically limited by the willingness of states to share data and does not capture
individuals with ID who are not receiving formal support services. In contrast, US death
certificate data provide robust geographic representation and likely include adults who do
and do not receive formal support services. As is detailed thoroughly in the methods section,
this is not an ideal strategy as it only captures 29-50% of the population of adults with an ID
who died between 2005 and 2017. While a definite limitation, by combining multiple years
of data, we were able to analyse a sizeable sample that allowed for comparisons between
adults with and without ID. While we were able to differentiate cause of death trends by
severity of ID, it is important to recognise that the majority of individuals with ID had their
disability reported as ‘unspecified ID’. Thus, we were not able to determine the severity of
their disability. Although it is not possible to formally analyse with this data, based upon
these results, it is logical to think that those identified as having unspecified ID represent a
combination of adults with mild/moderate and severe/profound levels of ID.

Conclusion

Compared with adults without ID, adults who had an ID indicated on their death certificate
between 2005 and 2017, regardless of severity level of the ID, had an increased risk of death
from pneumonitis, influenza/pneumonia and choking. In addition, adults with mild/moderate
ID had a higher risk of death from diabetes than adults without ID. Results from this study
demonstrate that future research on mortality trends among adults with 1D will prove more
informative when providing comparisons of specific cause of death trends with the general
population and should attend to possible variation by severity of disability, age, biological
sex and race-ethnicity. Further research is needed to discern whether adults with ID are
protected from risk factors that lead to death from neoplasms, or whether lower overall
cancer risk may, at least partially, be informed by earlier deaths among those with ID. In
addition, further research is needed to discern possible reasons for the demographic
differences in causes of death observed in this study.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Predicted probabilities of top 3 causes of death by age for adults with and without mild/
moderate intellectual disability, 2005-2017 US Multiple Cause of Death Mortality files (V=
32 738 850).
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Predicted probabilities of specific causes of death by age for adults with and without severe/
profound intellectual disability, 2005-2017 US Multiple Cause of Death Mortality file (V=

32 741 994).
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Adjusted odds ratios (AORs) for causes of death for female individuals compared with male

individuals for adults intellectual disability, 2005-2017 US Multiple Cause-of-Death
Mortality files (V=22 512).
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Adjusted odds ratios (AORs) for causes of death for racial-ethnic minorities compared with
Non-Hispanic Whites for adults with intellectual disability, 2005-2017 US Multiple Cause-
of-Death Mortality (V=22 512).
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