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1. Introduction
Alzheimer’s disease and related dementias (ADRD) 
comprise a class of neurodegenerative conditions 
that initially manifest as short-term memory loss 
before evolving into disorientation, mood swings, 
depression, self-neglect, loss of bodily functions, 
and ultimately death.1 While the causal pathway 
of this class of dementias is currently disputed, the 

leading hypothesis states that ADRD presents once a 
critical mass of amyloid beta (Aβ) has accumulated 
extracellularly within the brain, disrupting neuronal 
functioning and connectivity.2,3 As Aβ peptides derive 
from the amyloid precursor protein (APP) through a 
process regulated by cholesterol transport, ADRD is 
popularly thought to be a byproduct of dyslipidemia.4 
Singh-Manoux et al. lent further credence to this 
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abstract
Background: HMG-CoA reductase inhibitors (statins) are well-established as an effective pharmacotherapy 
for dyslipidemia, a condition thought to trigger excess amyloid beta (Aβ) aggregation. Statins may therefore 
also offer prophylaxis against Alzheimer’s Disease and Related Dementias (ADRD).
Methods: To assess associations between statin use and ADRD risk, we conducted a secondary analysis of 
United States Medicare Current Beneficiary Survey (MCBS) data from 2019-2020. Each respondent with 
ADRD was matched with two other persons based on key demographic characteristics to create cases and 
comparisons, making for a total of 3,468 Medicare beneficiaries included in the analysis. Beneficiary ADRD 
diagnosis statuses were identified using MCBS’s self-reported Health Status and Functioning Questionnaire 
and/or the Health Status section of the MCBS Facility Instrument. Prescription utilization data, as published in 
the MCBS PME module, was used to identify statin users and nonusers. Associations between statin use and 
ADRD diagnosis were assessed via Fisher’s exact tests.
Findings: Statin utilization was associated with significantly reduced ADRD risk (OR 0.68; p<0.0001). 
Rosuvastatin was associated with significantly reduced ADRD risk relative to atorvastatin (OR 0.66; p=0.0193). 
Additionally, hydrophilic statins were associated with significantly reduced ADRD risk relative to lipophilic 
statins (OR 0.77; p=0.0394).
conclusions: While statin use was found to correlate to significantly reduced ADRD risk, longitudinal research 
remains necessary to confirm that statins are indeed effective prophylactics against ADRD.
Keywords: Alzheimer’s Disease, Case-Control, Dementia, HMG-CoA Reductase Inhibitors, Statin.
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theory in 2008 when, utilizing data from Britain’s 
Whitehall II study, it found low HDL-C levels (<40 
mg/dL) were significantly associated with declining 
short-term memory in participants ages 55-61.5

Until 2021, approved treatment options for mild-to-
moderate Alzheimer’s disease in the United States 
had been limited to galantamine, rivastigmine, and 
donepezil: acetylcholinesterase inhibitors shown to 
have little efficacy in improving cognitive symptoms 
associated with ADRD.6 In June 2021, the U.S. Food 
and Drug Administration controversially approved 
Biogen’s aducanumab for use in Alzheimer’s patients 
with mild cognitive impairment (MCI).7 A first-in-
class monoclonal antibody targeting aggregated 
Aβ, aducanumab was panned by regulatory experts 
as showing insufficient evidence to demonstrate 
clear benefits to patients.8,9 The regulatory backlash 
also extended to other Aβ-targeting monoclonal 
antibodies, including Biogen/Eisai’s lecanemab, 
which was also controversially approved by the FDA 
in January 2023 for ADRD-associated MCI, and 
Eli Lilly’s donanemab, for which the FDA issued a 
Complete Response Letter in 2023 requesting clinical 
data from ≥100 patients on at least 12 months of 
continuous therapy before eventual approval in July 
2024.10-12 Additionally, with Biogen/Eisai having 
recently set wholesale acquisition costs (WACs) for 
aducanumab and lecanemab at $28,200 and $26,500 
per-patient-per-year, respectively, and Lilly now 
estimating donanemab’s 12-month course of therapy 
cost to be $32,000 per-patient, regulators have also 
taken issue with the seemingly exorbitant pricing 
schemes attached to these antibodies.12-14 The Centers 
for Medicare & Medicaid Services, for example, 
responsible for administering health insurance to 
nearly all ADRD patients in the United States, declared 
in 2022 that “there is not currently enough evidence 
of [Aβ-targeting mAbs] demonstrating improved 
health outcomes to say that [treatment] is reasonable 
and necessary for people with Medicare,” and have 
since remained committed to this position regarding 
the class’s coverage.15

In contrast to Aβ-targeting mAbs, HMG-CoA 
reductase inhibitors, commonly referred to as “statins,” 
collectively comprise a well-established, low-cost class 
of effective treatments for dyslipidemia, with generic 
versions of atorvastatin, pravastatin, rosuvastatin, 
and simvastatin all available to pharmacies in the 
United States for yearly WACs below $20/patient as 
of January 2024.16-20 As HMG-CoA reductase plays 
a key role in the biosynthesis of cholesterol, statins 
are also believed to prevent cerebral Aβ aggregation 

through their inhibitory effect on cholesterol 
production.21,22 While several meta-analyses have 
examined the effects of statin use on the development 
of Alzheimer’s disease over the last decade, few studies 
published within this timeframe have utilized novel 
data to investigate this relationship. One such study, 
published in 2020 by Barthold et al., analyzed data 
collected from nearly 694,000 Medicare beneficiaries 
between 2007 and 2014 and found that statins, in 
combination with certain hypertensives, were indeed 
correlated with significantly reduced ADRD risk. 
Barthold et al.’s paper was also significant in that 
it was the first and only publication to date to make 
statistical comparisons between the varying degrees 
of ADRD risk reduction associated with individual 
statin drugs.23

The primary objective of this study was to address the 
dearth of recent literature on statins and Alzheimer’s 
risk by retrospectively analyzing recent data from 
CMS’s Medicare Current Beneficiary Survey 
(MCBS) to determine whether statins as an overall 
drug class were associated with significantly reduced 
ADRD risk among older adult users versus nonusers. 
We additionally compared the ADRD risk reductions 
associated with individual statin drugs to discern 
whether certain statins correlated to significantly less 
ADRD risk than others.

2. Materials and Methods
2.1 study Design
This (sub-)study was a retrospective, observational, 
matched case-control analysis of anonymized 
Medicare Current Beneficiary Survey data from 
the years 2019 and 2020. The parent study, titled 
“Chronic Illness Care for Medicare Beneficiaries” 
(Study ID: Pro2019001406), was approved by the 
Rutgers Institutional Review Board with the aim of 
examining patterns in diagnosis, treatment, and costs 
of chronic illnesses among Medicare beneficiaries, as 
well as associated outcomes. MCBS data was accessed 
numerous times between 02/01/2023 and 02/28/2023 
for feasibility analysis, and again between 05/23/2023 
and 07/14/2023 for case/control identification, 
matching, and statistical analysis.
2.2 Data source
The Medicare Current Beneficiary Survey is a 
longitudinal, multipurpose panel survey of a nationally 
representative sample of Medicare beneficiaries 
administered by the Centers for Medicare & Medicaid 
Services.25 Each year, the MCBS surveys a cohort 
of approximately 15,000 beneficiaries, with over 
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1 million interviews conducted to date since the 
survey’s inception.25 Distinguishing features of the 
MCBS include triangulation of prescription utilization 
data from both self-reported survey responses and 
administrative claims, complete source of payment 
information, a rotating panel design, the inclusion 
of beneficiaries living in long-term care facilities, 
oversampling of special populations, the inclusion of 
Medicare Advantage beneficiary data, and rapid data 
collection for emerging needs such as information on 
the impact of COVID-19.27 Complete annual MCBS 
data sets, excluding specific direct identifiers as 
defined by the HIPAA Privacy Rule, can be requested 
by researchers through filing a limited data set data 
use agreement (DUA) with CMS.
2.3 Study Population
The study population was limited to 2019 and 2020 
MCBS respondents at least 45 years of age with: 1) 
adequate responses to the Demographics and Income 
Questionnaire, 2) either self- or facility-reported health 
status inventories, and 3) corresponding prescription 
utilization data available in MCBS’s Prescribed 
Medicine Event (PME) module.
2.4 Measures
The study assessed three categories of measurement: 
ADRD diagnosis status, statin utilization, and 
demographic characteristics. Diagnosis status 
was identified through either self-reported survey 
questions asking beneficiaries if they’d ever been told 
by a doctor or other health professional that they had 
Alzheimer’s disease or dementia, or facility reported 
variables asking responders if the studied beneficiaries 
had either conditions checked off as active diseases 
on their minimum data set (MDS) assessment.28 The 
minimum data set is a standardized assessment created 
by CMS to aid in the facilitation of care management 
in nursing homes and non-critical access hospital bed 
swings.29

The following demographic characteristics were 
used to match all identified persons with ADRD with 
control beneficiaries (those without self or facility 
reported ADRD diagnoses) at a 1:2 ratio: sex, race 
(and, if possible, ethnicity), age stratum, and income 
level. Ethnicities used to match cases with controls 
(if a case patient responded as identifying as Asian, 
Hispanic, or Native Hawaiian/Pacific Islander) 
included Asian Indian, Chinese, Filipino, Japanese, 
Korean, Vietnamese, Mexican, Puerto Rican, Cuban, 
and Native Hawaiian.28 Beneficiaries were matched 
using the following age strata: 45-64; 65-69; 70-74; 

75-79; 80-84; and 85+, and by the following income 
levels: $0-4,999; $5,000-9,999; $10,000-14,999; 
$15,000-19,999; $20,000-24,999; $25,000-29,999; 
$30,000-39,999; $40,000-49,999; $50,000-59,999; 
$60,000-79,999; $80,000-99,999; $100,000-$119,999; 
$120,000-$139,999; and $140,000+.28,30 This was not 
a probabilistic match; we conducted exact matching 
when possible. If less than two respondents were 
found to match a case across all 4-5 key demographic 
characteristics of interest, controls were first 
identified in adjacent or closest income levels, and 
subsequently in adjacent or closest age strata, or, if 
applicable, different ethnicities within the same race. 
If more than two matches were identified across all 
key demographic characteristics, a random number 
generator was used to select the controls. Once all 
selected cases and controls had been identified, chi-
squared tests were utilized to test whether the control 
group was equivalent to the case cohort in terms of 
age, income, and ethnicity, as well as education and 
hypertension prevalence.
Finally, prescription utilization data, as published 
in the PME module, was used to distinguish statin 
users from nonusers. For the purposes of this study, 
“statin user” was defined as any MCBS respondent 
who reported taking one or more of the following 
medications: atorvastatin (including amlodipine/
atorvastatin), fluvastatin, lovastatin, pitavastatin, 
pravastatin, rosuvastatin, or simvastatin (including 
ezetimibe/simvastatin).
2.5 statistical analyses
Once all selected beneficiaries were designated either 
statin users or nonusers, the data was organized 
into multiple 2x2 contingency tables to calculate 
odds ratios of Alzheimer’s, Other Dementia, and 
ADRD (Alzheimer’s + Other Dementia) diagnosis 
among statin users versus nonusers. Fisher’s exact 
tests were simultaneously employed to determine 
the significances of the derived odds ratios, and 
thereby whether statins as an overall drug class were 
associated with significantly reduced ADRD risk in 
treated respondents. Next, in order to compare ADRD 
risk reductions associated with individual statin drugs, 
all identified statin users were further categorized 
based on their prescribed statin (i.e., atorvastatin 
users, pravastatin users, etc.), and the data were again 
organized into multiple 2x2 contingency tables first 
comparing users of each particular statin drug to all 
statin nonusers, then those of one statin drug to those 
of another, and finally users of hydrophilic statins to 
those of lipophilic statins. Fisher’s exact testing was 
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again simultaneously employed in each analysis to 
determine the significances of the associated odds 
ratios. Due to an insignificant sample size of users (n=92 
in total), fluvastatin, lovastatin, and pitavastatin were 
excluded from the first two sub-analyses of individual 
statin drug effects. All statistical analyses within the 
study were performed at the 0.05 significance level 
using SAS® version 9.4.

3. Results
In all, 1,684 unique persons living with Alzheimer’s 
and/or Other Dementia were identified from MCBS’s 
2019-2020 data, 27 of which were immediately 
excluded based on age (ranging from 24 to 44). Out 
of the remaining 1,657 cases, 501 were subsequently 
also excluded from the analysis due to missing 
corresponding data on prescription drug utilization, 

yielding a total of 1,156 eligible cases included in the 
analysis.
Table 1 displays a crosstabulation of all cases and 
controls included in the analysis, broken down by 
statin use versus nonuse. In total, 1,898 out of the 3,468 
included cases and controls were identified as statin 
users. Tables 2 and 3 display similar crosstabulations of 
all controls and all cases diagnosed with Alzheimer’s 
disease, and all controls and all cases diagnosed with 
other forms of dementia, respectively, broken down 
by statin use. Overall, statin use was found to correlate 
to significantly reduced ADRD risk, with odds of 
diagnosis with Alzheimer’s disease reduced by 36.6% 
(OR 0.63, 95% CI: 0.52-0.78; p<0.0001), and odds of 
diagnosis with other forms of dementia reduced by 
29.5% (OR 0.71, 95% CI: 0.60-0.83; p<0.0001).

Diagnosed aDRD No Diagnosis total
Statin User 558 (29.4%) 1340 (70.6%) 1898

Statin Nonuser 598 (38.1%) 972 (61.9%) 1570
Total 1156 2312 3468

table 1. Diagnosis of ADRD (Alzheimer’s + Other Dementia) among all statin users versus nonusers.

OR: 0.68 (0.59, 0.78); p<0.0001
table 2. Diagnosis of Alzheimer’s disease among all statin users versus nonusers.

Diagnosed alzheimer’s No Diagnosis total
Statin User 209 (13.5%) 1340 (86.5%) 1549

Statin Nonuser 239 (19.7%) 972 (80.3%) 1211
Total 448 2312 2760

OR: 0.63 (0.52, 0.78); p<0.0001

table 3. Diagnosis of Other Dementias among all statin users versus nonusers.

Diagnosed Dementia No Diagnosis total
Statin User 349 (20.7%) 1340 (79.3%) 1689

Statin Nonuser 359 (27.0%) 972 (73.0%) 1331
Total 708 2312 3020

OR: 0.71 (0.60, 0.83); p<0.0001
As part of a sub-analysis comparing ADRD risk 
reductions associated with individual statins, Table 4 
features crosstabulations comparing ADRD diagnosis 
among users of atorvastatin, simvastatin, pravastatin, 
and rosuvastatin with ADRD diagnosis among all 
statin nonusers. For this sub-analysis, respondents 
were deemed users of whichever statin they were 
dispensed over 55% of the time. As a result, 5 statin 
users were excluded from the sub-analysis, each 
having had either two (n=4) or three (n=1) different 

statin drugs dispensed to them equally. Each of the 
four statin drugs investigated were correlated with 
significantly reduced ADRD risk, with atorvastatin, 
simvastatin, pravastatin, and rosuvastatin associated 
with 22.2% (OR 0.78, 95% CI: 0.66-0.99; p=0.0040), 
37.5% (OR 0.63, 95% CI: 0.50-0.79; p<0.0001), 
41.8% (OR 0.58, 95% CI: 0.42-0.80; p=0.0007), 
and 48.6% (OR 0.51, 95% CI: 0.37-0.72; p<0.0001)
reductions in odds of ADRD diagnosis, respectively.

table 4. Diagnosis of ADRD among atorvastatin, simvastatin, pravastatin, and rosuvastatin users versus all statin nonusers.

Diagnosed aDRD No Diagnosis total OR (relative to nonusers) with p-value
Atorvastatin User 306 (32.4%) 639 (67.6%) 945 0.78 (0.66, 0.99); p=0.0040
Simvastatin User 120 (27.7%) 312 (72.3%) 432 0.63 (0.50, 0.79); p<0.0001
Pravastatin User 58 (26.4%) 162 (73.6%) 220 0.58 (0.42, 0.80); p=0.0007

Rosuvastatin User 49 (24.0%) 155 (76.0%) 204 0.51 (0.37, 0.72); p<0.0001
Statin Nonuser 598 (38.1%) 972 (61.9%) 1570

Total 1131 2240 3371
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4. Discussion
Statin utilization was associated with significantly 
reduced risk of ADRD diagnosis among the studied 
cohort of Medicare beneficiaries, regardless of which 
statin drug (atorvastatin, simvastatin, pravastatin, or 
rosuvastatin) was utilized. This finding was consistent 
with Barthold et al.’s previous conclusion that 
atorvastatin, simvastatin, pravastatin, and  rosuvastatin 
all significantly reduced ADRD risk when taken in 
combination with angiotensin receptor blockers 
(ARBs) for hypertension.23 When comparing the 
degrees to which each of the four investigated statins 
were associated with reduced ADRD risk, we found 
that rosuvastatin was associated with significantly 
reduced risk relative to atorvastatin. This result 
also coincided with Barthold et al.’s earlier finding 
that rosuvastatin was significantly more effective at 
reducing ADRD risk than atorvastatin when both were 
taken in combination with angiotensin-converting 
enzyme inhibitors (ACEIs) for hypertension.23 Lastly, 
when comparing the efficacies of hydrophilic and 
lipophilic statins in reducing ADRD risk, hydrophilic 
statins (pravastatin and rosuvastatin) were observed 
to correlate with significantly reduced ADRD risk 
relative to lipophilic statins (atorvastatin, simvastatin, 
fluvastatin, lovastatin, pitavastatin). This finding was 
again congruent with Barthold et al.’s conclusion that 

pravastatin (when used in combination with ARBs) 
and rosuvastatin (when used in combination with 
ACEIs) were significantly more effective at reducing 
ADRD risk than both atorvastatin and simvastatin 
when used in combination with each of the respective 
antihypertensives, as well as Sinyavskaya et al.’s 
conclusion that lipophilic statins were associated 
with higher risk of Alzheimer’s disease compared to 
hydrophilic statins.23,24

During study conceptualization, we hypothesized that 
the degree to which a particular statin drug would 
correlate to reduced ADRD risk would be predicated 
upon its relative effectiveness at treating dyslipidemia. 
In 2010, Weng et al.’s systematic review and meta-
analysis of 75 studies on the therapeutic equivalence 
of statins found that rosuvastatin and atorvastatin were 
significantly more effective at treating dyslipidemia 
than other statin drugs, each reducing LDL-C by more 
than 40%.31 Zhang et al.’s 2020 systematic review and 
network meta-analysis of 50 randomized controlled 
trials confirmed this finding, ranking rosuvastatin, 
atorvastatin, and pitavastatin as the first, second, 
and third most effective statins at lowering LDL-C.32 
In contrast, while both this analysis and Barthold et 
al.’s found rosuvastatin to correlate to significantly 
reduced ADRD risk relative to other statin drugs, both 
analyses also found exposure to pravastatin to correlate 

table 5. Treatment effect comparison matrix - odds of ADRD diagnosis among users of treatment versus control statin.

control treatment
simvastatin Pravastatin Rosuvastatin

Atorvastatin 0.80 (p=0.0901) 0.75 (p=0.0900) 0.66 (p=0.0193)
Simvastatin 0.93 (p=0.7804) 0.82 (p=0.3373)
Pravastatin 0.88 (p=0.6546)

table 6. Diagnosis of ADRD among users of hydrophilic statins versus users of lipophilic statins.

Diagnosed aDRD No Diagnosis total
Hydrophilic Statin (Pravastatin, Rosuvastatin) 107 (25.2%) 317 (74.8%) 424
Lipophilic Statin (Atorvastatin, Simvastatin, Fluvastatin, 
Lovastatin, Pitavastatin) 448 (30.5%) 1021 (69.5%) 1469

Total 555 1338 1893
OR: 0.77 (0.60, 0.98); p=0.0394

Table 5 displays odds ratios and corresponding p-values 
of ADRD diagnosis among users of one particular 
statin drug (simvastatin, pravastatin, or rosuvastatin) 
relative to diagnosis among users of a different 
statin drug (atorvastatin, simvastatin, or pravastatin). 

Rosuvastatin was associated with significantly reduced 
ADRD risk relative to atorvastatin, with exposure to 
the former reducing the odds of ADRD diagnosis 
by 34.0% (OR 0.66, 95% CI: 0.47-0.94; p=0.0193) 
relative to exposure to the latter.

Finally, Table 6 displays a crosstabulation comparing 
ADRD diagnosis among users of the two hydrophilic 
statins, pravastatin and rosuvastatin, with ADRD 
diagnosis among users of lipophilic statins 
(atorvastatin and simvastatin, as well as fluvastatin, 
lovastatin, and pitavastatin). Overall, hydrophilic 

statins were associated with significantly reduced 
ADRD risk relative to lipophilic statins, with exposure 
to hydrophilic statins reducing the odds of ADRD 
diagnosis by 23.1% (OR 0.77, 95% CI: 0.60-0.98; 
p=0.0394) relative to exposure to lipophilic statins.
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to greater ADRD risk reductions than exposure to 
atorvastatin.23 As rosuvastatin and pravastatin are 
both hydrophilic, while atorvastatin is lipophilic, this 
incongruity leads us to conclude that hydrophilicity in 
statin medications plays a far more important role in 
ADRD prevention than in controlling dyslipidemia.

A major limitation to this analysis, of course, was 
that, given the cross-sectional nature of the utilized 
MCBS data, temporality could not be established 
between initiation of statin therapy and diagnosis 
of ADRD. Although the MCBS has been conducted 
annually since 1991, its rotating panel design does not 
allow for longitudinal analysis beyond four years.33 
Additionally, the epidemiologic research methods 
used in this analysis do not aid in facilitating a 
better understanding of why the hydrophilic natures 
of certain statin drugs play an instrumental role in 
reducing ADRD risk; this phenomenon continues to 
evade researchers in the space, with Jamshidnejad-
Tosaramandani et al. writing as recently as 2022 that 
“the difficulty in explaining the influence of statin 
lipophilicity on cognition can be ascribed to the 
diverse effects of statins on different types of dementia 
based on their lipophilicity.”34

5. conclusion
In conclusion, our findings coincide with others’ 
and suggest that: a) statins as an overall drug class 
correlate to significantly reduced ADRD risk, and 
b) hydrophilic statins (pravastatin and rosuvastatin) 
correlate to significantly greater ADRD risk reduction 
relative to lipophilic statins. However, there remains a 
need for future longitudinal studies, either prospective 
or retrospective, to establish temporality between statin 
therapy initiation and ADRD diagnosis to deem statins 
an effective source of prophylaxis against ADRD. 
In addition, given the present lack of understanding 
behind how hydrophilicity impacts the prophylactic 
efficacies of certain statins, and, more broadly, of the 
mechanism(s) by which statins interfere with the Aβ 
production pathway, further basic scientific research 
aimed at studying the biochemical and pharmacological 
connections between statins and ADRD deterrence is 
also warranted. Regardless, physicians intending to 
initiate a patient on statin therapy for uncontrolled 
dyslipidemia should consider prescribing rosuvastatin 
in lieu of atorvastatin for the additional prophylactic 
benefits against ADRD offered by the former, while 
patients apprehensive about initiating statin therapy 
should weigh into their decision making the added 

protection against Alzheimer’s disease and other 
forms of dementia that any prescribed statin should 
provide.
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appendix
1. Identification of ADRD Diagnosis Status
Beneficiary ADRD diagnosis statuses were identified 
through variables OCALZMER and OCDEMENT 
on the self-reported Health Status and Functioning 
Questionnaire, as published in MCBS’s CHRNCOND 
module, and variables I4200 and I4800 on the Health 
Status section of the MCBS Facility Instrument, as 
published in the MDS3 module.
2. Demographic & Matching
Sex, race (and, if possible, ethnicity), age stratum, and 
income level were used to match cases and controls. 
For context, the MCBS Demographics and Income 
Questionnaire lists several ethnicities to follow up 

with if a beneficiary responds as identifying as Asian, 
Hispanic, or Native Hawaiian or Pacific Islander. 
MCBS divides age into the following strata: 0-44, 45-
64, 65-69, 70-74, 75-79, 80-84, and 85+.

While as of 2020, annual income has been stratified on 
the MCBS in $5,000 increments from $0 to $29,999, 
$10,000 increments from $30,000 to $59,999, and 
$20,000 increments from $60,000 to $139,999 (before 
terminating at $140,000+), income stratification on 
the 2019 survey terminated at $50,000+. In order to 
aggregate 2019 and 2020 demographic data for the 
purposes of this analysis, 2019 income level data 
was restratified into the updated income brackets 
using total annual income reported by responding 
beneficiaries.

Table A demographically breaks down the included 
cases by diagnosis type, sources of diagnosis data, 
and key characteristics (excluding ethnicity) used to 
match the cases with controls at 1:2 ratio, as well as 
education and hypertension prevalence data. 38.8% of 
the included cases reported diagnosis with Alzheimer’s 
disease, while the remaining 61.2% reported diagnosis 
with other forms of dementia. Sources of disease 
status data were split almost evenly among cases, with 
56.5% of the diagnosis information having been self-
reported via the MCBS Health Status and Functioning 
Questionnaire, and the remaining 43.5% having 
been reported via the MCBS Facility Instrument by 
representatives of long-term care facilities on behalf 
of their resident cases. Females comprised 65.3% of 
all selected cases, resulting in a slightly higher ratio of 
females-to-males than observed in the overall sample 
of MCBS respondents with available prescription 
utilization data (55.8% female). The included cases 
were also proportionally older than the overall sample 
of MCBS respondents, with 55.0% of all cases aged 
85 years or older, compared to just 20.2% of all 
respondents with available prescription data. White 
respondents represented 75.2% of all included cases 
while Hispanic and Black respondents represented 
12.0% and 9.7%, respectively. 56.0% of all included 
cases reported annual incomes ranging between 
$5,000 and $24,999, and 53.6% reported high school 
(including vocational/technical school) graduation 
or less as their highest attained level of education. 
Hypertension was prevalent in at least 69.6% of all 
included cases.
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table a. Demographic characteristics of respondents living with ADRD.

characteristic level count (n = 1156)

Diagnosis Type Alzheimer’s 448 (38.8%)
Other Dementia 708 (61.2%)

Reporting Method Self-Reported 653 (56.5%)
Facility Survey 503 (43.5%)

Sex Male 401 (34.7%)
Female 755 (65.3%)

Race

White 869 (75.2%)
Black 112 (9.7%)

Hispanic 139 (12.0%)
Asian/Pacific Islander 26 (2.2%)

Native American 10 (0.9%)

Age

45-64 38 (3.3%)
65-69 39 (3.4%)
70-74 78 (6.7%)
75-79 138 (11.9%)
80-84 227 (19.6%)
85+ 636 (55.0%)

Income

$0-$4,999 25 (2.2%)
$5,000-$9,999 165 (14.3%)

$10,000-$14,999 235 (20.3%)
$15,000-$19,999 153 (13.2%)
$20,000-$24,999 100 (8.7%)
$25,000-$29,999 78 (6.7%)
$30,000-$39,999 102 (8.8%)
$40,000-$49,999 68 (5.9%)
$50,000-$59,999 47 (4.1%)
$60,000-$79,999 73 (6.3%)
$80,000-$99,999 43 (3.7%)

$100,000-$119,999 21 (1.8%)
$120,000-$139,999 11 (1.0%)

$140,000+ 35 (3.0%)

Highest Attained Education

None 20 (1.7%)
K-8 136 (11.8%)

Some High School 124 (10.7%)
High School Graduate 278 (24.0%)

Vocational/Technical School 62 (5.4%)
Some College 109 (9.4%)

Two-Year College Graduate 47 (4.1%)
Four-Year College Graduate 79 (6.8%)

Graduate School 72 (6.2%)
Don’t Know 228 (19.7%)
No Answer 1 (0.1%)

Hypertension

Yes 805 (69.6%)
No 262 (22.7%)

Don’t Know 88 (7.6%)
Refused 1 (0.1%)

Table B demographically breaks down the 2,312 
controls included in the analysis by sex, race, age, 
income, attained education, and hypertension 
prevalence. Each of the selected controls matched 

their corresponding case by both race and sex. 54.2% 
of all selected controls were at least 85 years old, while 
56.3% of controls reported annual incomes ranging 
between $5,000 and $24,999. Chi squared tests for 
goodness of fit indicated no significant differences 
between cases and selected controls in terms of age (χ2 
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table B. Demographic characteristics of selected controls.

characteristic level count (n = 2312)

Sex Male 802 (34.7%)
Female 1510 (65.3%)

Race

White 1738 (75.2%)
Black 224 (9.7%)

Hispanic 278 (12.0%)
Asian/Pacific Islander 52 (2.2%)

Native American 20 (0.9%)

Age

45-64 70 (3.1%)
65-69 82 (3.5%)
70-74 159 (6.9%)
75-79 288 (12.5%)
80-84 460 (19.9%)
85+ 1253 (54.2%)

Income

$0-$4,999 49 (2.1%)
$5,000-$9,999 318 (13.8%)

$10,000-$14,999 469 (20.3%)
$15,000-$19,999 307 (13.3%)
$20,000-$24,999 205 (8.9%)
$25,000-$29,999 157 (6.8%)
$30,000-$39,999 207 (9.0%)
$40,000-$49,999 133 (5.8%)
$50,000-$59,999 91 (3.9%)
$60,000-$79,999 153 (6.6%)
$80,000-$99,999 93 (4.0%)

$100,000-$119,999 41 (1.8%)
$120,000-$139,999 23 (1.0%)

$140,000+ 66 (2.9%)

Highest Attained Education

None 35 (1.5%)
K-8 252 (21.8%)

Some High School 302 (26.1%)
High School Graduate 637 (55.1%)

Vocational/Technical School 155 (13.4%)
Some College 294 (25.4%)

Two-Year College Graduate 98 (8.5%)
Four-Year College Graduate 238 (20.6%)

Graduate School 194 (16.8%)
Don’t Know 105 (9.1%)
No Answer 2 (0.1%)

Hypertension

Yes 1611 (69.7%)
No 500 (21.6%)

Don’t Know 198 (8.6%)
Refused 3 (0.1%)

= 1.621; p=0.8987), income (χ2 = 2.002; p=0.9998); 
ethnicity (χ2 = 4.176; p=0.9645), or hypertension 
(χ2 = 4.350; p=0.2261), prevalent in at least 69.7% 
of all selected controls, but did indicate significant 
differences in terms of highest attained education 
levels (χ2 = 388.115; p<0.0001). This observation, 

however, was primarily attributable to an abnormally 
high proportion of “Don’t Know” answers for highest 
attained education level for ADRD cases whose 
responses were provided by long-term care facility 
representatives (n=215 out of 228 total “Don’t Know” 
answers among ADRD cases).


