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IMPORTANCE As the life expectancy of people with Down syndrome (DS) has markedly
increased over the past decades, older adults with DS may be experiencing a higher incidence
of aging conditions. In addition to longevity, the amyloid precursor protein gene located on
chromosome 21 places individuals with DS at a high risk for developing Alzheimer disease.
Yet, few studies have determined prevalence of dementia and comorbidities among older
people with DS.

OBJECTIVE To determine the prevalence of dementia and aging-related comorbidities in older
adult individuals with DS.

DESIGN, SETTING, AND PARTICIPANTS Cross-sectional analysis of 2015 California Medicare
claims data. We examined 1year of cross-sectional Medicare claims data that included 100%
of Californian Medicare beneficiaries enrolled in both Medicare Part A and B in 2015. Of these
3001977 Californian Medicare beneficiaries 45 years or older, 878 individuals were identified
as having a diagnosis of DS. Data were analyzed between April 2017 and February 2018.

MAIN OUTCOMES AND MEASURES The frequency of DS dementia was assessed across
different age categories. The number and frequency of 27 comorbidities were compared
among individuals with DS with and without dementia and by age and sex groups.

RESULTS A total of 353 DS individuals (40%) were identified as having dementia diagnoses
(mean, 58.7 years; 173 women [49%]) and 525 without dementia diagnoses (mean, 55.9
years; 250 women [48%]). The frequency of DS dementia among those 65 years or older
rose to 49%. The mean number of comorbidities per individual increased with age in general.
Comorbid conditions were more numerous among those with dementia compared with those
with DS without dementia (mean, 3.4 vs 2.5, respectively), especially among those younger
than 65 years. In particular, 4 treatable conditions, hypothyroidism, epilepsy. anemia, and
weight loss, were much more frequent in DS dementia.

CONCLUSIONS AND RELEVANCE Older Medicare beneficiaries in California with DS, especially
those with dementia, have a high level of multimorbidity including several treatable
conditions. While DS follow-up has long been confined to the pediatric sphere, we found that
longevity in individuals with DS will necessitate complex adult and geriatric care. More
evidenced-based and standardized follow-up could support better long-term comorbidity
management and dementia care among aging adults with DS.
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own syndrome (DS) is the most common genetic cause

of developmental disability and cognitive impair-

ment, with an estimated prevalence of 8.3 per 10 000
individuals in the United States (approximately 250 700
people).! People with DS are considered to have accelerated ag-
ing physiology and conditions that often manifest by 45 years.?
During the last 3 decades, the life expectancy of people with
DS has markedly increased, with a median age at death of al-
most 60 years® compared with 25 years in 1983 and 49 years
in1997.* As a consequence, people with DS may be experienc-
ing a higher incidence of age-related comorbid conditions; how-
ever, this remains largely unstudied.

In addition to longevity, adults with DS are at a very high
risk of developing Alzheimer disease (AD) owing to trisomy of
chromosome 21 on which the amyloid precursor protein gene
is located. Postmortem studies reveal that almost 100% of
adults with DS show neuropathological findings of AD by age
40 years,® and AD is the main cause of death in many older
individuals with DS.? However, clinical AD does not always de-
velop systematically in those with DS, and more research is
needed to study how other diseases of aging and multimor-
bidity are associated with DS dementia.®

The connections between increased longevity in DS, mul-
timorbidity, and DS dementia are not well known. The inves-
tigation of a representative study of older patients with DS with
and without dementia could clarify these associations and lead
to a more informed care practice for these vulnerable elderly
individuals. While studies on aging DS are rare and with small
cohorts on DS dementia,” secondary health claims data offer
a promising opportunity to explore older adults with DS. We
investigated the 2015 California Medicare data set that in-
cluded beneficiaries older than 45 years to identify aging
individuals with DS and to compare individuals with DS de-
mentia with those individuals with DS without a diagnosis of
dementia. The objective was to better understand the medi-
cal challenges facing aging individuals with DS.

Methods

We obtained data from the 2015 California Medicare data set
including all 2015 Californian Medicare beneficiaries en-
rolled in both Medicare Part A and Part B. Medicare Part A cov-
ers services provided by hospitals, skilled nursing facilities, and
hospice and home health agencies, whereas Part B covers ser-
vices and supplies needed to diagnose or treat outpatient medi-
cal conditions and preventive health services.® Following Cen-
ters for Medicare and Medicaid Services (CMS) Chronic
Condition Warehouse guidelines,®° the data set was ob-
tained by merging the 7 Medicare Standard Analytic Files for
Medicare expenditures (inpatient care, outpatient care, home
health agency, hospice, carrier, skilled nursing facility, and du-
rable medical equipment) that represent aggregate claims data
submitted to CMS by care clinicians on behalf of fee-for-
service beneficiaries.

Because 2015 was a transition year in Medicare coding
system, both International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM) and International
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Key Points

Question How common are chronic comorbidity conditions,
dementia, and both among aging individuals with Down syndrome
older than 45 years?

Findings In this cross-sectional study of a Medicare sample of 878
older individuals with Down syndrome (age range, 45-89 years),
nearly half of older individuals with Down syndrome had a
diagnosis of dementia after age 65 years. Individuals with Down
syndrome had high rates of age-related conditions, especially
those with Down syndrome dementia.

Meaning Early systematic screening of treatable multimorbidity
during Down syndrome adulthood and repeated tracking of
cognitive decline are needed to improve elderly and dementia care
in DS.

Statistical Classification of Diseases, Tenth Revision, Clinical
Modification (ICD-10-CM) were used within the seven 2015
Medicare Standard Analytic Files to extract diagnosis of DS,
dementia, and comorbidity conditions.!°* All individuals with
DS older than 45 years who had had at least 1 Medicare claim
in 2015 were identified. Demographic variables (sex, age, and
race/ethnicity) were included. Alzheimer disease and any other
type of dementia were identified and pooled together in a single
dementia category for the analyses (ie, AD, vascular demen-
tia, frontotemporal dementia, Lewy body dementia, mixed de-
mentia, senile, or presenile dementia, as well as other demen-
tia and dementia not otherwise specified). This allowed for
generation of 2 mutually exclusive DS samples: those with and
without dementia. To describe multimorbidity in older adults
with DS, 27 chronic comorbid conditions were evaluated in
these Medicare beneficiaries. Selection of these comorbidi-
ties was based on their frequency in the general population,
based on their partially curable nature, or based on their po-
tential forimproved care treatment in DS and dementia. 121421
Use of Medicare data files was reviewed by the CMS and used
with permission from the Research Data Assistant Center. Use
of data met federal privacy and confidentiality requirements,
and data use agreement was completed following CMS guide-
lines. The study was approved by the University of Cali-
fornia, San Francisco institutional review board, and patient
consent was waived owing to use of deidentified data.

Statistical Analysis

Demographic data, mean number, and frequency of comor-
bid conditions were calculated in the whole DS sample and then
with subsequent stratification by dementia status and by sex.
Comparisons between groups were computed with t tests for
continuous variables and x2 or Fisher exact tests for categori-
cal variables. We also determined frequency of dementia by
age. To control for differences in age that might influence mul-
timorbidity (eg, older age associated with a higher number of
comorbidity conditions), a sensitivity analysis was con-
ducted to check for the stability of comparative outcomes re-
garding comorbidity conditions in DS with and without de-
mentia: individuals with DS dementia (n = 353) were compared
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Table 1. Demographic Characteristics of the 878 California Medicare (2015) Beneficiaries

With DS With and Without Dementia

No. (%)
DS (Total) DS With Dementia DS Without Dementia
Demographics (N =878) (n=353) (n =525) P Value
Age, mean (SD) 57 (7.7) 58.7 (7.1) 55.9 (7.5) <.001
Men 455 (51.8) 180 (51) 275 (52) .69
Race/ethnicity
White 620 (70.6) 261 (74) 359 (68.4) .08
Hispanic 171 (19.5) 65 (18.4) 106 (20.2) 51
African American 44 (5) 13 (3.7) 31 (6) .14
Asian/Pacific Islander 29 (3.3) 10 (2.8) 19 (3.6) .52
Indian/Alaska native 5(0.6) 3(0.8) 2(0.3) .40
Others/unknown 9(1) 1(0.3) 8 (1.5) .09

with a subset of matched individuals with DS without demen-
tia (n = 353) within the same Medicare data set. The 1:1 match-
ing on sex (P > .99) and age (P = .60) was performed using R
package Matching, version 4.9-2 2015. Statistical analyses were
performed using Stata, version 14 (StataCorp) and R (R Pro-
gramming). The P value level of significance was .05, and all
P values were 2-sided.

. |
Results

Among 3001977 Californian 2015 Medicare beneficiaries 45
years or older, 878 individuals (0.03%) were identified as
having DS, including 455 men (52%) and 423 women (48%).
Mean age for those beneficiaries was 57 years (range 45-89),
and most were white (71%), followed by Hispanic, who were
4 times more numerous than African American individuals
(Table 1).

Of'the 878 individuals with DS, 353 (40%) had a diagnosis
of dementia (DS dementia) (Table 1). Dementia diagnosis was
associated with older age (58.7 years vs 55.9 years; P < .001),
but no significant differences in sex or race/ethnicity were
found (Table 1). Among those with dementia, there was no dif-
ference in age by sex (men, 58.6 years vs women, 58.8 years;
P = .81). Asexpected, the frequency of dementia showed a pro-
gressive increase with age, with a maximum of 56% among
those aged 60 to 65 years, followed by a slightly lower pla-
teau after age 65 years (Figure 1). Among the oldest individu-
als with DS (older than 70 years), there were 26 with demen-
tia (12 men and 14 women) and 27 without dementia (13 men
and 14 women).

Table 2 shows that individuals with DS of all ages with de-
mentia (n = 353) had a mean of 3.4 comorbidities (in addition
to dementia), whereas individuals with DS without dementia
(n = 525) had a mean of 2.5 comorbidities (P < .001). When
stratifying by age (Figure 2), the number of comorbidities be-
tween DS with and without dementia was primarily different
among those younger than 65 years. This result remained af-
ter matching DS dementia (n = 353) with DS without demen-
tia (n = 353) by age and sex: individuals with DS with demen-
tia had more comorbidities than those without dementia when
younger than 65 years (mean, 3.1 vs mean, 2.3, respectively;
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Abbreviation: DS, Down syndrome.

Figure 1. Prevalence of Dementia in Individuals

With Down Syndrome (DS)
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P <.001), but this difference was no longer significant among
those 65 years and older.

Six of the 27 comorbid conditions had a high prevalence
(more than 18% each) in DS in general including, from most
to less frequent, hypothyroidism, epilepsy, anemia, dyslipid-
emia, hypertension, and chronic pulmonary disease (Table 2).
Of'these, 4 treatable conditions (hypothyroidism, epilepsy, ane-
mia, and weight loss) were much more common among those
with dementia than without; this result remained in the
matched subsample. A total of 276 individuals (78%) with DS
dementia had at least 1 of those 4 diseases compared with 64%
in individuals without DS dementia (Figure 2). We did note
other significant differences between individuals with DS de-
mentia and individuals without DS dementia in neuropsycho-
logical conditions (higher frequencies of mood, psychosis, anxi-
ety, and alcohol use).

When stratifying by sex, men showed a higher frequency
than women for anemia (33% [n = 150 0of 455] vs 25% [n = 107
of 423]; P = .01), hypertension (26% [n = 118 of 455] vs 18%
[n = 78 of 423]; P = .008), and myocardial infarction (3.5%
[n =16 0f455]vs 0.7% [n = 3 0f 423]; P = .004). Women showed

JAMA Neurology November 2018 Volume 75, Number 11

© 2018 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwor k.com/ on 08/27/2022

1401


http://www.jamaneurology.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaneurol.2018.2210

1402

Research Original Investigation

Aging, Dementia, and Multimorbidity in Older Adults With Down Syndrome

Table 2. Comparison of Comorbidity Conditions in Individuals With DS With and Without Dementia

No. (%)
DS (Total) DS With Dementia DS Without Dementia
Comorbidity (N =878) (n=353) (n =525) P Value
Mean (SD); range 2.9 (2.5); 0-15 3.4 (2.7); 0-15 2.5(2.2); 0-11 <.001
Frequency
Cardiovascular
Hypertension 196 (22.3) 85 (24) 111 (21.1) 31
Congestive heart failure 107 (12.2) 48 (13.4) 59 (11.2) .29
Cardiovalvular disease 41 (4.7) 16 (4.5) 25 (4.8) .88
Peripheral vascular disease 36 (4.1) 15 (4.2) 21 (4) .86
Arrhythmia 32 (3.6) 16 (4.5) 16 (3) .25
Myocardial infarction 19 (2.2) 10 (2.8) 9(1.7) .26
Neuropsychiatric
Epilepsy 259 (29.5) 145 (41.1) 114 (21.7) <.001
Mood disorder 87 (9.9) 48 (13.6) 39 (7.4) .003
Anxiety 84 (9.6) 43 (12.2) 41(7.7) .03
Psychosis 43 (4.9) 25 (7.1) 18 (3.4) .01
Cerebrovascular disease 34 (3.9) 16 (4.5) 18 (3.4) 41
Alcohol use 22 (2.5) 15 (4.2) 7 (1.3) .007
Traumatic brain injury 16 (1.8) 6(1.7) 10 (1.9) .82
Metabolism endocrine
Hypothyroidism 402 (45.8) 183 (52) 219 (41.7) .003
Anemia 257 (29.3) 122 (34.6) 135 (25.7) .005
Dyslipidemia 192 (21.9) 89 (25.2) 103 (19.6) .05
Diabetes 101 (11.5) 47 (13.3) 54 (10.3) 17
Obesity 73 (8.3) 28 (7.9) 45 (8.6) 74
Weight loss 71 (8.1) 45 (12.7) 26 (5) <.001
Osteoporosis 65 (7.4) 32 (9.1) 33 (6.3) 12
Other conditions
Chronic pulmonary disease 165 (18.8) 72 (20.4) 93 (17.7) .32
Chronic renal failure 89 (10.1) 45 (12.6) 44 (8.4) .04
Ulcer disease 34 (3.9) 12 (3.4) 22 (4.2) .55
Tumor and hematologic disease 33 (3.8) 6(1.7) 27 (5.1) .009
Liver disease 31 (3.5) 13 (3.7) 18 (3.4) .84
Rheumatism 5(.57) 2 (.57) 3(.57) >.99
Tobacco use 4 (.46) 2 (.57) 2 (.38) >.99

Abbreviation: DS, Down syndrome.

a higher frequency than men for hypothyroidism (49.6%
[n = 210 of 423] vs 42.2% [n = 192 of 455]; P = .03), osteopo-
rosis (10.4% [n = 44 of 423] vs 4.6% [n = 21 of 455]; P = .001),
and obesity (10.9% [n = 46 of 423] vs 5.9% [n = 27 of 455];
P =.008). Stratification by sex and dementia status (Table 3)
suggested that men with dementia had higher frequency of
hypothyroidism, osteoporosis, chronic renal failure, mood
disorders, alcohol use, and lower frequency of tumor and he-
matologic disease, while women with dementia had higher
frequency of anemia and anxiety.

|
Discussion

In a large sample of 878 older individuals with DS (age range,
45-89 years) identified from California fee-for-services Medi-
care claimsin 2015, prevalence of dementia increased with age,
and half of individuals with DS had a diagnosis of dementia
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when older than 65 years. Chronic comorbid conditions were
more numerous among individuals with DS with dementia than
without, especially among those younger than 65 years. While
DS follow-up studies have long been confined to the pediatric
sphere, we show how increasing longevity among those with
DS poses new challenges that require complex adult and geri-
atric care associated with the treatment of long-term multi-
morbidity and dementia.

Cohort studies of patients with DS dementia are few, and
prevalence rates of dementia in DS vary according to diagnos-
tic methods, types of inclusion and data sets, discrepancies in
sample size, and participants’ age.” Our observed overall fre-
quency of 40% dementia among individuals with DS older than
45 years and 49% among those older than 65 years is consis-
tent with several previous studies in which the prevalence was
around 50%.2%22 However, other studies have reported higher
rates, especially among prospective studies with a preva-
lence superior to 75% among those older than 60 years**>>and
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a cumulative incidence of 79.71% by age 60 years.2® In the old-
estindividuals with DS within our study, the frequency of de-
mentia declined slightly, which may reflect a survival biais.?”?®
Furthermore, given that our study relies on diagnostic codes
from Medicare (ICD-9-CM and ICD-10-CM codes) and often de-
rive from primary care settings (as opposed to specialty clin-
ics), itis possible that some symptoms of dementia might have
been attributed to the preexisting developmental cognitive im-
pairment of individuals with DS.29-! As a whole, our large,
population-based sample may be more representative than
clinic- or institution-based studies, but our identification
method is likely to be less sensitive, especially for mild
dementia.

We found high frequencies of numerous chronic treat-
able comorbidities in this aging DS population, and in people
with DS dementia in particular. Because of an accelerated ag-
ing process in DS,3? chronic comorbid conditions are ob-
served even among middle-aged individuals with DS and with
DS dementia.>® Interestingly, those with dementia younger than
65 years had a greater number of comorbidities compared with
those of the same age without dementia. This suggests that a
high level of multimorbidity might contribute to the hetero-
geneity of age at onset of DS dementia,>*3> although an alter-
native explanation might be that there are shared risk (and
resilience) factors for dementia and other comorbidities in
DS. Also, those individuals with many comorbidities are
likely to be more frail and die earlier, which could account
for the absence of differences in the number of comorbidi-
ties between those individuals with and without dementia
older than 65 years. Adults with DS would likely benefit
from integrated care because comorbidities are numerous
and often preventable or treatable and because familial
caregiving tends to be less existent as individuals with DS
are getting older.>?

We pragmatically looked for comorbidity targets that could
be better treated in primary care settings to prevent or slow
DS dementia onset and to lower the effect of aggravating fac-
tors of dementia. We identified 4 treatable conditions that were
much higher in midlife and late-life DS dementia. Hypothy-
roidism was more frequent in women with DS in general, and
more than half of individuals with DS dementia had hypothy-
roidism confirming published prevalence, ranging from 51%
to 59% in DS dementia.??243¢ Qvert hypothyroid is a cause of
reversible dementia®” and a recognized associated factor of
poorer cognitive performance.>® Future work in DS should ex-
plore sex differences regarding thyroid dysfunction and risk
of dementia and focus on the duration of sub and clinical
hypothyroidism and on treatment benefits.>® Epilepsy fre-
quency was also very high (41%) reinforcing previous
research with even higher figures of 74%2> and 84%?2* in DS
dementia. Epilepsy is a frequent prodrome or subsequent
manifestation of dementia, with new-onset epilepsy occur-
ring within 2 years after the dementia diagnosis.*° Epilepsy
is a core condition in DS that was found to predict dementia
in 80% of the cases.?” Anemia was more frequent in men
with DS in general, and was present in one-third of DS
dementia cases, although to our knowledge, no prior publi-
cation has identified this critical association in DS. Anemia
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Figure 2. Comorbidities in Individuals With Down Syndrome (DS)
With and Without Dementia
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itself or the causal determinants of anemia (eg, lower serum
folate concentration, iron, or B,,) are associated with cogni-
tive disorders®”*! including risk of dementia.*> Weight loss
was more than twice as frequent among DS dementia (12.7%)
than in individuals without dementia. In general population,
weight loss is commonly associated with dementia as a pro-
dromal factor that precedes cognitive decline®® and as an
ongoing consequence of dementia.** While being over-
weight is classically known in young people with DS, aware-
ness has been raised about a mean 21% weight loss quanti-
fied during a 4-year period in DS dementia.*>:*® The
differences observed in comorbidity patterns according to
both dementia status and sex are also of interest because
they suggest that distinct follow-up screening according to
sex (and thus treatment of preventable conditions) could be
important for promoting better care. As a whole, whether
these concurrent comorbidity factors stand as associated
causes or consequences of dementia remains to be studied
in the future with longitudinal data. Overall, these comor-
bidities are strongly associated with DS dementia and they
should be screened early and better treated during the life-
time of DS people.

Limitations

The major limitation of this study is the cross-sectional na-
ture of the study. Thus, we cannot disentangle what might be
a risk factor, a prodrome, or a consequence of DS dementia.
Limitations about diagnoses based on claims data also in-
clude the lack of knowledge about the duration of dementia
and the duration of the comorbidities, and consequently about
the chronological association between comorbidities and on-
set of dementia. Because we capture here Medicare and “Medi-
Medi” beneficiaries (ie, individuals dually eligible for Medi-
care and Medical at the same time),*”we might miss dementia
among the poorest and severely disabled individuals with DS
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Table 3. Comparison of Comorbidity Conditions in Individuals With DS According to Sex and Dementia Status

Men With DS, No. (%)

Women With DS, No. (%)

Without With Without
Total Men With Dementia Dementia Total Women Dementia Dementia
Comorbidity (n = 455) (n =180) (n=275) P Value (n=423) (n=173) (n = 250) P Value
Mean (SD); range 2.9 (2.6); 0-12 3.4 (2.8); 0-12 2.6 (2.4); 0-11  <.001 2.7 (2.3); 0-15 3.3(2.6); 0-15 2.4(2); 0-11 <.001
Frequency
Cardiovascular
Hypertension 118 (26) 51 (28.3) 67 (24) .35 78 (18.4) 34 (20) 44 (17.6) .59
Congestive 57 (12.5) 25 (13.9) 32 (11.6) 48 50 (11.8) 23 (13.3) 27 (10.8) 44
heart failure
Cardiovalvular 27 (5.9) 10 (5.6) 17 (6.2) .78 14 (3.3) 6 (3.5) 8(3.2) .89
disease
Peripheral 18 (4) 6(3.3) 12 (4.3) .58 18 (4.3) 9(5.2) 9(3.6) 42
vascular
disease
Arrhythmia 20 (4.4) 9 (5) 11 (4) 61 12 (2.8) 7 (4) 5(2) 24
Myocardial 16 (3.5) 8 (4.4) 8(2.9) .39 3(0.7) 2 (1.1) 1(0.4) .57
infarction
Neuropsychiatric
Epilepsy 127 (27.9) 65 (36.1) 62 (22.5) .002 132 (31.2) 80 (46.2) 52 (20.8) <.001
Mood disorder 42 (9.2) 24 (13.3) 18 (6.5) .01 45 (10.6) 24 (13.9) 21 (8.4) .07
Anxiety 52 (11.4) 24 (13.3) 28 (10.2) .30 32 (7.6) 19 (11) 13 (5.2) .03
Psychosis 27 (5.9) 15 (8.3) 12 (4.4) .08 16 (3.8) 10 (5.8) 6 (2.4) .07
Cerebrovas- 21 (4.6) 10 (5.6) 11 (4) 44 13 (3.1) 6 (3.5) 7 (2.8) .70
cular disease
Alcohol 14 (3.1) 10 (5.6) 4(1.5) .02 8(1.9) 5(2.9) 3(1.2) .28
Traumatic 10 (2.2) 4(2.2) 6(2.1) >.99 6(1.4) 2(1.2) 4(1.6) >.99
brain injury
Metabolism
endocrine
Hypothyroidism 192 (42.2) 89 (49.4) 103 (37.5) .01 210 (49.6) 94 (54.3) 116 (46.4) 11
Anemia 150 (33) 67 (37.2) 83(30.2) 12 107 (25.3) 55(31.8) 52 (20.8) .01
Dyslipidemia 101 (22.2) 48 (26.7) 53(19.3) .06 91 (21.5) 41 (23.7) 50 (20) .36
Diabetes 61 (13.4) 28 (15.6) 33(12) .28 40 (9.5) 19 (11) 21(8.4) .37
Obesity 27 (5.9) 11 (6.1) 16 (5.8) .89 46 (10.9) 17 (9.8) 29 (11.6) .57
Weight loss 42(9.2) 23 (12.8) 19 (6.9) .03 29 (6.9) 22 (12.7) 7(2.8) <.001
Osteoporosis 21 (4.6) 14 (7.8) 7 (2.5) .009 44 (10.4) 18 (10.4) 26 (10.4) .99
Other conditions
Chronic 79 (17.4) 33(18.3) 46 (16.7) .66 86 (20.3) 39 (22.5) 47 (18.8) .35
pulmonary
disease
Chronic renal 51(11.2) 27 (15) 24 (8.7) .04 38 (9) 18 (10.4) 20 (8) 40
failure
Ulcer disease 22 (4.8) 8 (4.4) 14 (5.1) .75 12 (2.8) 4(2.3) 8(3.2) 77
Tumor and 20 (4.4) 2 (1.1) 18 (6.5) .005 13 (3.1) 4(2.3) 9 (3.6) .57
hematologic
disease
Liver disease 18 (4) 6(3.3) 12 (4.4) .58 13 (3.1) 7(4) 6 (2.4) .34
Rheumatism 0 0 0 NA 5(1.2) 2(1.1) 3(1.2) >.99
Tobacco use 4(0.9) 2(1.1) 2(0.7) .65 0 0 0 NA

Abbreviations: DS, Down syndrome; NA, not applicable.

who would only qualify for Medical (ie, Californian
Medicaid),*® as well as cases of early-onset dementia before
age 45 years (because Medicare includes people older than age
45 years). However, the present top-down epidemiologic ap-
proach through the US billing system captures a large num-

JAMA Neurology November 2018 Volume 75, Number 11

ber of individuals with DS who were identified through a broad
variety of health care procedures and lived throughout Cali-
fornian counties. Although we examined a broad list of co-
morbid conditions, we were unable to look at every possible
condition. Recommendations include using electronic health
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records and data linkage in the future to follow-up beneficia-
ries longitudinally and to chain health claims information to

clinical data.

Original Investigation Research

and epidemiology research studies in this population.*®
Aging with DS means that individuals with DS have to deal

with complex long-term multimorbidity, and in half of the
cases, with comorbid DS dementia. More evidenced-based
and standardized care follow-up (similarly to those now

Conclusions

Because longevity in DS has been increasing rapidly in the
past decades, there is a high need for more updated medical
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