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ABSTRACT
Objective  To investigate whether uncertainty surrounding 
the death is associated with the inaccurate reporting of 
intellectual disability as the underlying cause of death.
Design  National Vital Statistics System 2005–2017 US 
Multiple Cause-of-Death Mortality files.
Setting  USA.
Participants  Adults with an intellectual disability reported 
on their death certificate, aged 18 and over at the time of 
death. The study population included 26 555 adults who 
died in their state of residence between 1 January 2005 
and 31 December 2017.
Primary outcome and measures  Decedents with 
intellectual disability reported on their death certificate 
were identified using the International Statistical 
Classification of Diseases and Related Health Problems, 
Tenth Revision code for intellectual disability (F70–79). 
Bivariate analysis and multilevel logistic regression 
models were used to investigate whether individual-level 
and state-level characteristics indicative of increased 
uncertainty at the time of death were associated with 
the inaccurate reporting of intellectual disability as the 
underlying cause of death.
Results  Inaccurate reporting of intellectual disability 
as the underlying cause of death was associated 
with sociodemographic characteristics, death context 
characteristics and comorbidities indicative of an 
increased amount of uncertainty surrounding the death. 
Most striking were increased odds of having intellectual 
disability reported as the underlying cause of death for 
decedents who had a choking event (OR=14.7; 95% 
CI 12.9 to 16.6, p<0.001), an external cause of death 
associated with a high degree of uncertainty, reported on 
their death certificate.
Conclusion  It is imperative that medical personnel not 
let increased uncertainty lead to the inaccurate reporting 
of intellectual disability as the underlying cause of death 
as this practice obscures cause of death trends for this 
population. Instead, even in instances when increased 
uncertainty surrounds the death, certifiers should strive to 
accurately identify the disease or injury causing death, and 
report the disability in Part II of the death certificate.

INTRODUCTION
People with intellectual disability (ID), a popu-
lation under-represented in medical and public 

health research, experience disparities in 
healthcare.1–3 One practice that lends to these 
disparities is diagnostic overshadowing—stereo-
typically attributing physical or mental health 
problems to the disability, neglecting the reality 
that symptoms may originate from diseases or 
illnesses distinct from the disability.4–6 Diag-
nostic overshadowing prevents people with ID 
from receiving needed medical care, and is a 
common experience for this population across 
the life course.6–8

Diagnostic overshadowing extends into death 
for people with ID. The US Standard Certificate 
of Death, commonly referred to as the Death 
Certificate, provides demographic information 
about the decedent (eg, age, biological sex, 
race-ethnicity), the diseases or injuries that were 
part of the chain of events leading to death, and 
other significant conditions present at the time 
of death.9 In the USA, between 2012 and 2016, 
25.9% of the death certificates that reported 
the decedent had ID inaccurately identified 
this disability as the underlying cause of death 
(UCOD).10 As a disability, ID does not qualify as 
an UCOD as defined by the Centers for Disease 
Control and Prevention (CDC)—‘a disease 
or injury that initiated the train of morbid 
events leading directly to death’.11 Instead, ID 
is a disability involving limitations in intellec-
tual functioning and adaptive behaviour that 

Strengths and limitations of this study

►► The first study to explore individual-level and state-
level characteristics associated with inaccurate 
reporting of intellectual disability as the underlying 
cause of death on the death certificate.

►► Study population does not include all adults with in-
tellectual disability who died in the USA.

►► High number of cases reporting ‘unspecified intel-
lectual disability’ on the death certificate limited the 
ability to assess the full effect of types of intellectual 
disability on inaccurate reporting.
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commences before age 18.12 As such, in the majority of 
circumstances, ID should be reported in Part II of the US 
death certificate.13 Per CDC guidelines, Part II of the death 
certificate is intended for conditions present at the time of 
death that may have, directly or indirectly, contributed to the 
death.11 However, it is important to recognise that there may 
be rare instances in which the person certifying the death 
certificate is justified in concluding that the disability in no 
way, directly or indirectly, contributed to the death, and thus 
deciding to not report ID on the death certificate at all.13

Beyond its inaccuracy, the reporting of ID as the UCOD 
also represents a lost opportunity for prevention efforts 
focused on premature mortality among this population. In 
the USA, adults with ID die at ages 9–13 years earlier than 
their peers without this disability,14 often from preventable 
causes of death.10 Inaccurately reporting ID as the UCOD 
obscures higher rates of possibly preventable causes of 
death such as influenza and pneumonia, pneumonitis, and 
choking.10 Since efforts to reduce premature death typi-
cally rely on death certificate data to understand mortality 
trends,15 it is imperative to eliminate the practice of inaccu-
rately reporting ID as the UCOD. Otherwise, it is impossible 
to garner an accurate accounting of actual cause of death 
trends for this population.

There is evidence that the level of uncertainty 
surrounding the death affects the accuracy of death certi-
fication.16 17 The amount of uncertainty surrounding the 
death is at least partially determined by the place of death. 
In non-medical settings such as the home, less medical 
information is immediately available and more uncertainty 
is present.16 18 The amount of uncertainty surrounding the 
death may also increase or decrease based on the experience 
level of the certifier—with medical examiners typically more 
experienced at death certification than other medical profes-
sionals19 20—or whether an autopsy was performed.21 22 Yet, 
beyond these proximal factors, the amount of uncertainty 
surrounding the death is largely informed by the number 
of comorbidities chronicled in the decedent’s prior medical 
record, with more uncertainty present for decedents with a 
sparse or incomplete disease history.16–18 This association is 
most apparent in research that shows more errors on death 
certificates that report fewer comorbidities, or on death 
certificates that report unspecified diseases or external 
causes of morbidity, rather than specified internal causes of 
morbidity.16–18 Looking more upstream to understand differ-
ences in the documentation of disease history, less thorough 
medical records are likely among decedents with sociodemo-
graphic characteristics indicative of reduced frequency or 
quality of lifetime physician–patient interaction,18 23 such as 
younger age,18 Hispanic ethnicity,24–26 lower levels of educa-
tion27 28 and more severe levels of disability.29–31 Though not 
explored to date, the thoroughness of the medical records 
for people with ID may also be associated with the level of 
interaction and familiarity that medical personnel have with 
this population in their geographic locale.32

Some errors may be due to medical providers, especially 
those with limited knowledge of ID, being unsure about 
where to report ID on the death certificate.10 16 33 This may 

result in instances where the certifier is justified to report the 
ID on the death certificate, but fails to do so, or instances 
where the certifier inaccurately reports ID as the UCOD. 
To address this general uncertainty, a recent paper provides 
clear guidance on how to accurately report ID, as well as 
other developmental disabilities, on the death certificate.13 
While an important first step, it is necessary to understand 
the specific factors present at the time of death that may 
increase uncertainty and lead medical providers to inaccu-
rately report ID as the UCOD. We build on prior research 
to identify the individual-level and state-level factors associ-
ated with the inaccurate reporting of ID as the UCOD. It 
is our expectation that the inaccurate reporting of ID as 
the UCOD will be more likely to occur in situations associ-
ated with limited information about the decedent’s medical 
history and/or limited knowledge about ID, leading to a 
higher degree of uncertainty.

METHODS
Data
This study used National Vital Statistics System restrict-
ed-use 2005–2017 US Multiple Cause-of-Death Mortality 
files. Multiple years were used to ensure sufficient cell 
counts per variable, with 2005 being the earliest year in 
which geographic identifiers are available. As analysis 
focused on individual-level and state-level predictors of 
ID as the UCOD, this study included the death certifi-
cates of adults, aged 18 and over, who had an Interna-
tional Statistical Classification of Diseases and Related 
Health Problems, Tenth Revision (ICD-10) code for ID 
(F70–79) reported as the underlying or a multiple cause 
of death, and who died in their state of residence between 
1 January 2005 and 31 December 2017 (n=26 555).

Data on state intellectual and developmental disability 
(IDD) fiscal spending were obtained from State of the 
States in Intellectual and Developmental Disabilities.34

Measures
The outcome measure for this study is a binary variable 
that indicates whether ID was inaccurately reported as the 
UCOD (yes; no).

The amount of uncertainty surrounding the cause 
of death was captured using individual-level and state-
level measures. Three measurement concepts defined 
individual-level measures: sociodemographic characteris-
tics, death processing, and comorbidities.

Sociodemographic characteristics
Four measures account for individual-level sociodemo-
graphic characteristics associated with the amount of infor-
mation available regarding the decedent’s medical history: 
severity level of ID (mild/moderate; severe/profound; 
other/unspecified); age (18–29; 30–39; 40–49; 50–59; 60–69; 
70–79; 80–104); race-ethnicity (non-Hispanic White; non-
Hispanic Black; Hispanic; non-Hispanic other); and level of 
education (0–8 years; 9 or more years; missing). Though not 
identified as a characteristic commonly associated with death 
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certificate error, we also include a dichotomous measure for 
biological sex (female; male).

Death processing
Two measures account for individual-level aspects of the 
context and processing of the death: location of death 
(home; hospital inpatient; hospital outpatient/emer-
gency room (ER)/dead on arrival (DOA); nursing home; 
unknown other); and autopsy status (yes; no; unknown).

Comorbidities
Fourteen measures provide information on comorbidities 
reported on the death certificate. The first is the number of 
multiple causes of death reported on the death certificate 
(0–15). The other 13 are binary measures (yes; no) that 
document whether specific ICD-10 codes were reported on 
the death certificate. Ten of the ICD-10 measures account for 
the top causes of death for adults with ID in the USA,35 inclu-
sive of one external cause of death and internal causes of 
death (see table 2 for full listing and corresponding ICD-10 
codes). One ICD-10 measure indicates whether an R-code 
indicating ‘symptoms, signs and abnormal clinical and 
laboratory findings, not elsewhere classified’ was reported 
on the death certificate. Because rates of inaccurate death 
certificate coding are high for people with cerebral palsy and 
Down syndrome,10 the remaining two ICD-10 measures indi-
cate whether the decedent was comorbid for either cerebral 
palsy or Down syndrome.

State-level measures were defined by two concepts.

Death certifier
US states vary regarding whether they permit physi-
cian extenders (18 of the 50 US states permit physician 
extenders to certify), such as nurse practitioners and physi-
cian assistants, to certify death certificates, and whether 
they use medical examiners (appointed officials with 
medical training) and/or coroners (elected officials who 
may/may not have medical training).36 For this study, the 
original four-category measure of certifier from the US 
death certificate was combined with information from an 
original database indicating laws on whether states allow 
physician extenders (eg, nurse practitioners, physician’s 
assistants) to certify, and whether states use medical exam-
iners and/or coroners—an important distinction as coro-
ners are typically elected officials who are not required 
to have medical training. This resulted in a six-category 
measure of certifier that accounted for state-level differ-
ences (medical examiner; coroner; medical examiner or 
coroner; physician; physician extenders; unknown).

Fiscal support
Each US state determines its own level of fiscal support 
for IDD services. State differences in policies and funding 
for IDD services can result in differential levels of access 
to care, including medical care, and influence knowledge 
of and attitudes towards disability.32 37 38 Thus, indirectly, 
levels of state funding for IDD services may influence a 
certifier’s previous level of interaction with and knowl-
edge of people with ID, with comparatively higher levels 

of funding associated with more interaction with and 
knowledge of disability. State of the States in Intellectual 
and Developmental Disabilities collects information on 
states’ fiscal efforts and standardises state spending on 
IDD services per $1000 of state-wide personal income for 
comparison purposes.37 39 We used the 2007–2016 State 
of the States in Intellectual and Developmental Disabil-
ities data, adjusted to the 2017 dollar’s value, to calcu-
late average comparative state spending on IDD services 
in the 10 years prior to the death. The measure of fiscal 
support ranged from $1.11 to $9.79 in spending on IDD 
services per $1000 of state-wide personal income.

Analytical strategy
Although rare, decedents who only had ID reported 
on their death certificate, with no other comorbidi-
ties reported on the death certificate, are an extreme 
example of diagnostic overshadowing. For this reason, we 
begin with a bivariate comparison of the distributions of 
individual-level and state-level characteristics of decedents 
who only had ID reported on their death certificate to 
decedents who had ID plus one or more comorbidity(ies) 
reported on their death certificate. As it is more common, 
the remainder of analysis focused on analysing associa-
tions between individual-level and state-level characteris-
tics and inaccurate reporting of ID as the UCOD among 
decedents who had ID in addition to one or more comor-
bidity(ies) reported on their death certificate. Bivariate 
analysis was conducted with χ2 tests and Mann-Whitney 
tests, as continuous variables were not normally distrib-
uted, depending on the level of measurement of the 
independent variable. Fisher’s exact test was used for χ2 
analysis on the two occasions when the expected number 
of cases was less than 5 (ID severity, and race-ethnicity 
in table 1). To control for individual-level and state-level 
characteristics, multivariate analysis was conducted using 
two multilevel logistic regression models that controlled 
for all individual-level characteristics (model 1), then 
added the state-level characteristics (model 2).

The decision to maintain the missing categories for level 
of education, place of death, autopsy status and certifier, 
as opposed to using a complete case–control model, was 
made in order to account for the possibility that death certif-
icates with incomplete data may be more likely to inaccu-
rately report ID. If this is the case, then inaccurate reporting 
may simply be an artefact of instances when the process of 
completing the document was not as thorough, as opposed 
to instances when inaccurate reporting was due to uncertain-
ties surrounding the death. Recognising the challenges of 
using separate categories for missing cases for the autopsy 
and certifier measures, we conducted sensitivity analysis 
using a complete case–control sample. Results were similar 
and are available on request.

Patient and public involvement
Neither patients nor the public were involved in any 
aspect of this study, inclusive of development of research 
question and design, outcome measures, analytical plan 
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and interpretation of results. All study participants were 
deceased and data are anonymous. Thus, results cannot 
and will not be disseminated to study participants.

RESULTS
Among the entire sample, 21.4% of decedents had ID 
inaccurately reported as their UCOD. For 119 out of the 

26 555 decedents (<1%), ID was reported as the UCOD 
with no other comorbidities reported on the death certif-
icate. Table 1 provides a comparison of the distribution 
of characteristics of those with only ID reported on their 
death certificate and those with ID plus at least one other 
comorbidity(ies) reported. The most remarkable differ-
ences were that decedents who had only ID reported on 

Table 1  Comparison of decedents with intellectual disability only (ID only) and intellectual disability plus one or more multiple 
causes of death (ID+1) reported on the death certificate, 2005–2017 US Multiple Cause-of-Death Mortality files, n=26 555

Variable Categories ID only % (n) ID+1 or more MCODs % (n) Test statistic P value

ID severity Mild/moderate 0.84 (1) 2.55 (673) 13.16 0.003

 �  Severe/profound 30.25 (36) 17.88 (4727)

 �  Unspecified 68.91 (82) 79.57 (21 036)

Age 18–29 4.20 (5) 5.92 (1566) 5.75 0.45

 �  30–39 6.72 (8) 6.64 (1755)

 �  40–49 15.13 (18) 12.55 (3318)

 �  50–59 29.41 (35) 22.97 (6073)

 �  60–69 17.65 (21) 23.76 (6281)

 �  70–79 17.65 (21) 16.78 (4436)

 �  80–104 9.24 (11) 11.37 (3007)

Sex Female 45.38 (54) 45.54 (12 038) 0.00 0.97

 �  Male 54.62 (65) 54.46 (14 398)

Race-ethnicity Non-Hispanic White 82.35 (98) 80.03 (21 157) 6.40 0.09

 �  Non-Hispanic Black 15.97 (19) 12.66 (3348)

 �  Hispanic 1.68 (2) 5.48 (1450)

 �  Non-Hispanic other 0.00 (0) 1.82 (481)

Place of death Hospital inpatient 5.88 (7) 36.20 (9570) 50.42 <0.001

 �  Outpatient/ER/DOA 10.92 (13) 9.91 (2619)

 �  Home 26.89 (32) 15.40 (4071)

 �  Nursing home 43.70 (52) 30.65 (8102)

 �  Other/unknown 12.61 (15) 7.85 (2074)

Education 0–8 years 68.91 (82) 59.07 (15 616) 5.32 0.07

 �  9+ years 16.81 (20) 24.98 (6604)

 �  Missing 14.29 (17) 15.95 (4216)

Autopsy Yes 5.04 (6) 5.67 (1498) 1.23 0.54

 �  No 84.03 (100) 86.15 (22 775)

 �  Unknown 10.92 (13) 8.18 (2163)

Fiscal support, median 3.77 (119) 4.16 (26 436) 2.38 0.12

Certifier Medical examiner 8.40 (10) 3.67 (971) 28.34 <0.001

 �  Physician 54.62 (65) 53.12 (14 043)

 �  Coroner 1.68 (2) 1.31 (347)

 �  Medical examiner/
coroner

10.08 (12) 3.42 (903)

 �  Physician extender 10.08 (12) 17.66 (4668)

 �  Unknown 15.13 (18) 20.82 (5504)

Year of death, median 2010 (119) 2010 (26 436) 0.50 0.48

Mann Whitney used for state funding and year of death; χ2 test used for all other variables. Fisher’s exact test used for ID severity and 
race-ethnicity.
DOA, dead on arrival; ER, emergency room; ID, intellectual disability; MCODs, multiple causes of death.
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their death certificate were more likely than those who 
had ID plus other comorbidities reported to have their 
level of ID identified as severe/profound, to die in a 
nursing home and to have their death certificate certified 
by a medical examiner.

All subsequent analysis focused solely on decedents who 
had ID as well as one or more comorbidity(ies) reported 
on their death certificate, 21.1% of whom had ID inaccu-
rately reported as their UCOD. Table 2 provides bivariate 
analysis of the association of each independent variable 
with whether ID was reported as the UCOD. ID was more 
commonly reported as the UCOD for decedents who: 
had severe/profound ID; died at younger ages; were 
male; were Hispanic; died at outpatient/ER locations or 
were DOA at a hospital; had 0–8 years of education; had 
an autopsy performed; lived in states with comparatively 
less spending on IDD services; or had their death certif-
icate certified by a medical examiner or coroner. While 
ID was more commonly reported as the UCOD for dece-
dents who had choking or pneumonitis on their death 
certificate, it was less common for all other comorbidities 
except for influenza/pneumonia, which was not statisti-
cally significant. Most strikingly, ID was reported as the 
UCOD for 55.3% of decedents with choking on their 
death certificate, but only for 3.1% of decedents with 
malignant neoplasms.

Bivariate associations for severity of disability, age, race-
ethnicity, education and the majority of the comorbid-
ities were replicated in multivariate analysis. Multilevel 
multivariate results are reported in table 3. In model 1, 
the primary sociodemographic predictors of whether 
ID was reported as the UCOD were: severe/profound 
as opposed to mild/moderate or unspecified ID; older 
age; Hispanic ethnicity as opposed to non-Hispanic 
White race; and lower levels of education. In addition, 
ID was more likely to be reported as the UCOD for dece-
dents who had, as opposed to those who did not have, 
influenza/pneumonia, pneumonitis, choking or an 
unspecified comorbidity (R-code); and less likely to be 
reported for decedents who had, as opposed to those 
who did not have, genitourinary diseases, diabetes, 
Alzheimer’s/dementia, malignant neoplasms, chronic 
lower respiratory diseases, cerebrovascular diseases, 
cerebral palsy or Down syndrome. Two of these associ-
ations are worth noting: the OR for choking (OR=14.7; 
95% CI 12.9 to 16.6) was substantially higher than for 
any other measure, while the lowest OR was for malig-
nant neoplasms (OR=0.1; 95% CI 0.1 to 0.2). For autopsy 
status, those with an unknown status were more likely to 
have inaccurate reporting than those who did not have 
an autopsy. Associations remained consistent in model 
2, which introduced the state-level measures. Neither 
state-level measure was associated with the reporting of 
ID as the UCOD. Consequently, the coefficient for state-
level differences in the reporting of ID as the UCOD only 
changed minimally from 0.21 to 0.20.

DISCUSSION
Results from this study demonstrate that the inaccu-
rate reporting of ID as the UCOD was associated with 
individual-level factors indicative of an increased amount 
of uncertainty surrounding the death. Some individual-
level factors signal the decedent may have experienced a 
comparatively lower frequency or quality of lifetime physi-
cian–patient interaction prior to death: more severe levels 
of disability, younger age, Hispanic ethnicity and lower 
levels of education. Others reveal that the decedent had 
comparatively fewer comorbidities reported on the death 
certificate, or had less specific comorbidities (unspecified 
causes of death) reported. Finally, ID was more likely to 
be inaccurately reported in instances when choking or 
a respiratory disease such as pneumonitis or influenza/
pneumonia was reported on the death certificate, but less 
likely in instances when a clearly specified internal cause 
of death was reported, such as malignant neoplasms or 
Alzheimer’s/dementia. The individual-level measure of 
whether an autopsy was performed and both state-level 
measures did not predict the inaccurate reporting of ID 
as the UCOD.

The opposing results of increased risk of inaccurate 
reporting of ID associated with choking, but decreased 
risk of inaccurate reporting associated with malignant 
neoplasms offer a striking contrast of the effect of uncer-
tainty on the reporting of ID. Although ambiguity can 
surround initial cancer diagnoses, a formal diagnosis 
is typically based on initial laboratory and imaging test 
results, and pathological standards and protocols that 
provide an increased amount of certainty.40 Conse-
quently, among the comorbidities analysed in this study, 
malignant neoplasms were the strongest predictor of 
accurate reporting of ID—decedents with ID who had 
a cancer diagnosis on their death certificate were 83% 
less likely than those who did not to have their ID inac-
curately reported as their UCOD. Conversely, choking-
related deaths, especially for adults with developmental 
disability,41 are often surrounded by lingering questions 
about the casual sequence of the choking event, as well as 
the interplay of multiple factors that may have informed 
the event, such as actions of the decedent, quality of super-
vision and care and the possible effects of comorbidities 
and medications on the choking event.41–44 Illustrating 
the effect of this uncertainty on reporting, when choking 
was reported on the death certificate, ID was 14.7 times 
more likely to be inaccurately reported as the UCOD.

This leads to the question of what the certifier should 
do when the level of uncertainty surrounding the death 
of an individual with ID is high. In these instances, first 
and foremost, the certifier should recognise that ID is 
a disability, not an illness or disease, and therefore, not 
a valid UCOD.13 With this in mind, the certifier should 
then attempt to identify the actual disease or injury that 
caused the death, which may well be something like 
pneumonitis or choking. Demonstrating that accurately 
identifying the UCOD is possible, a prior study focused 
on adults who had their ID inaccurately reported on 
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Table 2  Bivariate analysis of intellectual disability as underlying cause of death for decedents with intellectual disabiltiy plus 
one or more multiple causes of death reported on the death certificate, 2005–2017 US Multiple Cause-of-Death Mortality files, 
n=26 436

No% (n) Yes% (n) Test statistic P value

ID severity

 � Mild/moderate (ICD-10 F70–72) 90.04 (606) 9.96 (67) 318.89 <0.001

 � Severe/profound (ICD-10 F73–74) 69.90 (3304) 30.10 (1423)

 � Unspecified (ICD-10 F78–79) 80.63 (16 962) 19.37 (4074)

Age  �

 � 18–29  �  77.97 (1221) 22.03 (345) 111.31 <0.001

 � 30–39  �  77.26 (1356) 22.74 (399)

 � 40–49  �  75.38 (2501) 24.62 (817)

 � 50–59  �  76.37 (4638) 23.63 (1435)

 � 60–69  �  80.07 (5029) 19.93 (1252)

 � 70–79  �  81.76 (3627) 18.24 (809)

 � 80–104  �  93.14 (2500) 16.86 (507)

Female 79.71 (11 276) 20.29 (3122) 7.71 0.01

Male 78.32 (9596) 21.68 (2442)

Race-ethnicity

 � Non-Hispanic White 78.85 (16 683) 21.15 (4474) 10.96 0.01

 � Non-Hispanic Black 79.69 (2668) 20.31 (680)

 � Hispanic 77.10 (1118) 22.90 (332)

 � Non-Hispanic other 83.78 (78) 16.22 (403)

Place of death

 � Hospital inpatient 78.53 (7515) 21.47 (2055) 52.44 <0.001

 � Outpatient/ER/DOA 74.19 (1943) 25.81 (676)

 � Home 80.15 (3263) 19.85 (808)

 � Nursing home 80.51 (6523) 19.49 (1579)

 � Other/unknown 78.50 (1628) 21.50 (446)

Education

 � 0–8 years 77.56 (12 111) 22.44 (3505) 54.36 <0.001

 � 9+ years 81.94 (5411) 18.06 (1193)

 � Missing 79.46 (3350) 20.54 (866)

Number of comorbidities (1–15), 
median (n)

4 (20 872) 4 (5683) 460.71 <0.001

Autopsy  �

 � Yes  �  73.16 (1096) 26.84 (402) 38.83 <0.001

 � No  �  79.51 (18 108) 20.49 (4667)

 � Unknown  �  77.12 (1668) 22.88 (495)

Heart disease (ICD-10 I00–I09; I11; 
I13; I20–I51)

Yes 84.19 (7899) 15.81 (1483) 240.33 <0.001

No 76.07 (12 973) 23.93 (4081)

Influenza/pneumonia (ICD-10 J09–J18) Yes 79.24 (3828) 20.76 (1003) 0.29 0.59

No 78.89 (17 044) 21.11 (4561)

Pneumonitis (ICD-10 J69) Yes 73.95 (3174) 26.05 (1118) 77.13 <0.001

No 79.92 (17 698) 20.08 (4446)

Genitourinary diseases (ICD-10 N00–
N07; N17–N19; N25–27; N39)

Yes 86.90 (2482) 13.10 (5190) 121.84 <0.001
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their death certificate successfully identified a legitimate 
UCOD in 98.8% of cases.10 In the extremely rare instances 
in which, after careful consideration of all information, a 
valid UCOD cannot be identified and investigation by a 
medical examiner or coroner is unwarranted, the CDC 
states that the UCOD can be reported as ‘unspecified 
natural causes’.45 While not ideal, doing so is preferable 
to inaccurately ascribing death to disability. Finally, and 
critical to ensuring the ability to monitor mortality trends 
for people with ID, the certifier should report the ID in 
Part II of the death certificate as a condition that was 
present at the time of death.13

Limitations to this study relate to the data used for 
analysis. It is likely that some decedents with ID in the 
USA did not have their disability reported on their death 
certificate. As there are no reliable estimates of the 
percentage of the US adult population with ID that do not 
have a comorbid developmental disability, such as Down 
syndrome, it is not possible to determine the representa-
tiveness of this sample. Thus, it is important to recognise 
that results only apply to adults with ID who had their 
disability reported on their death certificate. In addition, 
there were limitations in the data regarding the spec-
ificity of information reported on the death certificate. 

No% (n) Yes% (n) Test statistic P value

No 77.99 (18 390) 22.00 (5190)

Diabetes (ICD-10 E10–E14) Yes 90.77 (2154) 9.23 (219) 219.12 <0.001

No 77.79 (18 718) 22.21 (5345)

Choking (ICD-10 W78–W80) Yes 44.73 (1061) 55.27 (1311) 1800.00 <0.001

No 82.33 (19 811) 17.67 (4253)

Alzheimer’s/dementia (ICD-10 G30, 
F03)

Yes 91.86 (2076) 8.14 (184) 247.69 <0.001

No 77.75 (18 796) 22.25 (5380)

Malignant neoplasms (ICD-10 C00–
C97)

Yes 96.92 (2016) 3.08 (64) 438.73 <0.001

No 77.42 (18 856) 22.58 (5500)

Chronic lower respiratory diseases 
(ICD-10 J40–J47)

Yes 91.26 (1535) 8.74 (147) 163.74 <0.001

No 78.12 (19 337) 21.88 (5417)

Cerebrovascular diseases (ICD-10 
I60–I69)

Yes 94.25 (1328) 5.75 (81) 209.62 <0.001

No 78.09 (19 544) 21.91 (5483)

Unspecified (ICD-10 R00–R99) Yes 82.77 (8306) 17.23 (2948) 312.54 <0.001

No 73.80 (12 566) 26.20 (2616)

Cerebral palsy (ICD-10 G80) Yes 93.57 (2577) 6.43 (177) 395.44 <0.001

No 77.25 (18 295) 22.75 (5387)

Down syndrome (ICD-10 Q90) Yes 91.58 (1001) 8.42 (92) 109.44 <0.001

No 78.41 (19 871) 21.59 (5472)

Fiscal support, median 4.19 (20 872) 4.04 (5683) 6.93 0.01

Certifier

 � Medical examiner 74.36 (722) 25.64 (249) 44.58 <0.001

 � Physician 79.95 (11 228) 20.05 (2815)

 � Coroner 74.06 (257) 25.94 (90)

 � Medical examiner/coroner 73.20 (661) 26.80 (242)

 � Physician extender 78.43 (3661) 21.57 (1007)

 � Unknown 78.91 (4343) 21.09 (1161)

Year of death, median 2010.40 (20 872) 2010.67 (5683) 25.12 <0.001

Mann Whitney used for number of comorbidities, state funding and year of death; χ2 test used for all other variables.
DOA, dead on arrival; ER, emergency room; ICD-10, International Statistical Classification of Diseases and Related Health Problems, Tenth 
Revision; ID, intellectual disability.
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Table 3  Multilevel multivariate analysis of intellectual disability as underlying cause of death for decedents with intellectual 
disabiltiy plus one or more multiple causes of death reported on the death certificate, 2005–2017 US Multiple Cause-of-Death 
Mortality files, n=26 436

Model 1: individual-level
characteristics

Model 2: individual-level and state-level
characteristics

OR 95% CI OR 95% CI

ID severity (Ref: Severe/profound)

 � Mild/moderate 0.40*** 0.30 to 0.53 0.40*** 0.30 to 0.53

 � Unspecified 0.61*** 0.56 to 0.67 0.61*** 0.56 to 0.66

Age (Ref: 18–29)

 � 30–39 0.87 0.72 to 1.05 0.87 0.72 to 1.05

 � 40–49 0.95 0.80 to 1.13 0.95 0.80 to 1.12

 � 50–59 0.95 0.81 to 1.11 0.95 0.80 to 1.11

 � 60–69 0.81* 0.69 to 0.95 0.81* 0.69 to 0.95

 � 70–79 0.81* 0.68 to 0.96 0.81* 0.68 to 0.96

 � 80–104 0.83* 0.68 to 1.00 0.83 0.68 to 1.00

Female 1.03 0.96 to 1.10 1.03 0.96 to 1.10

Race-ethnicity
(Ref: Non-Hispanic White)

 � Non-Hispanic Black 0.96 0.86 to 1.07 0.96 0.86 to 1.07

 � Hispanic 1.20* 1.03 to 1.40 1.20* 1.03 to 1.40

 � Non-Hispanic other 0.76 0.58 to 1.01 0.76 0.57 to 1.00

Place of death
(Ref: Hospital inpatient)

 � Hospital outpatient/ER/DOA 1.02 0.91 to 1.16 1.02 0.90 to 1.16

 � Home 0.90 0.81 to 1.01 0.90 0.81 to 1.01

 � Nursing home 1.07 0.97 to 1.17 1.07 0.97 to 1.17

 � Other/unknown 1.00 0.87 to 1.14 0.99 0.87 to 1.14

Education (Ref: 0–8 years)

 � 9+ years 0.86** 0.79 to 0.94 0.86** 0.78 to 0.94

 � Missing 0.92 0.83 to 1.01 0.92 0.83 to 1.01

Number of comorbidities (1–15) 0.63*** 0.61 to 0.65 0.63*** 0.61 to 0.65

Autopsy (Ref: No)

 � Yes 0.92 0.80 to 1.07 0.91 0.78 to 1.07

 � Unknown 1.24** 1.08 to 1.43 1.24** 1.07 to 1.42

Heart disease 0.95 0.88 to 1.03 0.95 0.88 to 1.03

Influenza/pneumonia 1.25*** 1.13 to 1.37 1.25*** 1.13 to 1.37

Pneumonitis 1.27*** 1.15 to 1.40 1.27*** 1.16 to 1.40

Genitourinary diseases 0.81** 0.72 to 0.92 1.03 0.91 to 1.17

Diabetes 0.75*** 0.64 to 0.88 0.75*** 0.64 to 0.88

Choking 14.65*** 12.94 to 16.56 14.64*** 12.94 to 16.58

Alzheimer’s/dementia 0.33*** 0.28 to 0.40 0.33*** 0.28 to 0.40

Malignant neoplasms 0.13*** 0.10 to 0.17 0.13*** 0.10 to 0.17

Chronic lower respiratory diseases 0.54*** 0.45 to 0.65 0.54*** 0.45 to 0.65

Cerebrovascular diseases 0.28*** 0.22 to 0.35 0.28*** 0.22 to 0.35

Unspecified (R-code) 2.81*** 2.60 to 3.03 2.81*** 2.60 to 3.03

Cerebral palsy 0.18*** 0.15 to 0.21 0.18*** 0.15 to 0.21

Down syndrome 0.32*** 0.25 to 0.40 0.32*** 0.25 to 0.40
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The severity level of ID is reported as ‘unspecified’ on 
79.5% of the death certificates during the study period. 
Although decedents with unspecified ID were less likely 
than those with severe/profound ID to have inaccurate 
reporting of their disability, we cannot determine what 
this association is capturing due to the inexactness of the 
ID category. Autopsy status was only predictive of inac-
curate reporting for the ‘unknown’ category, and certi-
fier was not predictive at all. However, autopsy status was 
reported as ‘unknown’ for 8.2% of decedents, and certi-
fier category was reported ‘unknown’ for 20.8% of dece-
dents. Therefore, we cannot know the effect of having 
the autopsy status or certifier type clearly specified for 
these cases. This limitation applies to education as well, 
as 16.0% of cases were missing the level of education of 
the decedent.

Efforts to reduce premature mortality among adults 
with ID are highly dependent on death certificate data. 
Thus, medical providers should strive to accurately report 
the cause of death for this population. Evidence from 
this study demonstrates that a higher level of uncertainty 
surrounding a death is associated with increased likeli-
hood of ID being inaccurately reported as the UCOD. 
Some level of uncertainty is typically present in all medi-
cine,46–48 especially death certification.19 It is important in 
these moments that medical providers rely on empirical 
information, as opposed to assumptions or stereotypes 
about certain groups of people, especially marginalised 
groups such as adults with ID.46 49 It is clear that ID is not 
a disease or injury, but a disability. As such, even when 
increased uncertainty surrounds the death of an indi-
vidual with ID, the medical provider should not revert to 
diagnostic overshadowing and report the disability as the 
UCOD. As is the case with other marginalised populations, 

engaging in this type of stereotyping in the midst of clin-
ical uncertainty does no more than compound the dispar-
ities experienced by this population.46
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Model 1: individual-level
characteristics

Model 2: individual-level and state-level
characteristics

OR 95% CI OR 95% CI

Fiscal support 0.97 0.93 to 1.01

Certifier (Ref: Medical examiner)

 � Physician 1.02 0.85 to 1.23

 � Coroner 0.97 0.67 to 1.39

 � Medical examiner or coroner 1.09 0.84 to 1.41

 � Physician extender 1.04 0.83 to 1.29

 � Unknown 1.07 0.88 to 1.32

Year of death 1.04*** 1.03 to 1.05 1.04*** 1.03 to 1.05

Intercept 2.06 1.66 to 2.55 2.27*** 1.64 to 3.14

State intercept 0.21 0.16 to 0.29 0.20 0.15 to 0.28

Likelihood ratio test 80.35 52.47

Akaike information criterion (AIC) 21 266.38 21 275.23

*** p <. 0.001; **p < .01; * p<.05
DOA, dead on arrival; ER, emergency room; ID, intellectual disability.
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