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Antipsychotic Use In a Diverse Population with Dementia: A
Retrospective Review of the National Alzheimer’s Coordinating
Center (NACC) database
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lUniversity of California at Davis, Department of Psychiatry and Behavioral Sciences, Alzheimer’s
Disease Center
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Abstract

A cross-sectional analysis examined medication records to Alzheimer’s Disease Centers from
2008 to 2014, in the community dwelling patients with dementia in the National Alzheimer’s
Coordinating Center Database. Hispanic participants had a 1.62-fold greater use of antipsychotic
medications (95% CI 1.32-1.98), largely accounted for by a higher prevalence of neuropsychiatric
symptoms and more severe dementia, compared to non-Hispanic Whites. Our results are
consistent with reports of later transition to nursing home care among Hispanic participants.
Further studies are needed to clarify ethnic differences on how families and physicians address
dementia progression and neuropsychiatric symptoms in community dwelling patients with
dementia.
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Introduction

The increased risk of death from antipsychotic medications among elderly patients with
dementia has been extensively studied. The FDA issued a black box warning on atypical
antipsychotics in April 2005 and expanded the warning to typical antipsychotics in June
2008.1-4 Additionally, overreliance on antipsychotic medications in dementia care has been
an area of heavy focus by consumer advocacy groups and Center for Medicare and Medicaid
(CMS) due to concern about worsening quality-of-life, increased health care costs, in
addition to increased mortality.> Nevertheless, inappropriate use and overuse of
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antipsychotics for dementia-related neuropsychiatric symptoms (NPS) in the elderly have
persisted. In May 2012, CMS launched the “Partnership to Improve Dementia Care
Initiative” in an attempt to reduce the overuse of antipsychotics in nursing home residents,
calling for a 15% reduction in use of antipsychotics by the end of 2012 in skilled nursing
facilities.®

Emerging research demonstrated that there are ethnic differences in use of FDA approved
dementia medications. In a Medicare database, use of dementia medications was 30% higher
among non-Hispanic Whites compared to other racial/ethnic groups.” However, there has
been little or no examination of racial or ethnic differences in antipsychotic usage in elderly
patients with dementia. lIdentifying ethnic differences in antipsychotic use could potentially
lead to effective intervention programs (e.g. educational or pharmacy/psychiatric
consultation programs) aimed at reduction of inappropriate antipsychotic use for dementia
care. We examined patterns of antipsychotic use in African American, Hispanic, and non-
Hispanic White patients with dementia, using existing data from the National Alzheimer’s
Coordinating Center (NACC) data. Our goals were 1) to characterize the prevalence of
antipsychotic use in NACC study participants, overall and by race/ethnicity; 2) to assess
whether antipsychotic use was primarily associated with presence, severity, and type of
NPS, rather than with dementia severity, and 3) to assess whether differences in
antipsychotic use across race/ethnic groups persisted after accounting for NPS, and other
demographic and clinical variables.

Population and Participants

We conducted a retrospective review of prescription medication records for community
dwelling NACC participants diagnosed with dementia. The study sample consists of African
American, Hispanic, and non-Hispanic White participants diagnosed with dementia who
visited an ADC between the years 2008 and 2014 and completed medication forms at visit.
For our cross-sectional analyses, an index visit was determined by the participant’s first
record of prescription information starting in 2008. A total of 8,919 participants fit this
description: African American (n = 983), Hispanic (n = 849), and Non-Hispanic White (n =
7087). The NACC database consists of data from 34 federally funded ADCs and is
supported by the National Institute of Aging. Details about NACC consortium and its
database have been previously described.8° We also considered the subgroup of this
population that was diagnosed with either probable or possible Alzheimer’s disease (AD)
related dementia (n=7,059). The racial breakdown of this subgroup was: African American
(n = 872), Hispanic (n = 757), and non-Hispanic White (n = 5430).

Demographic information about participants included age at visit, gender, education level,
and race/ethnicity. Clinical information included the diagnosis of dementia and whether it
was probable or possible Alzheimer’s disease; informant-reported neuropsychiatric
symptoms measured by the Neuropsychiatric Inventory Questionnaire (NP1-Q):1911 and a
clinician assessment of dementia severity using the Clinical Dementia Rating (CDR).12-14
The NPI-Q rates presence and severity of 12 specific neuropsychiatric symptoms (delusions,
hallucinations, agitation or aggression, depression or dysphoria, anxiety, elation or euphoria,
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apathy or indifference, disinhibition, irritability or lability, motor disturbance, nighttime
behaviors, appetite and eating) for participants with Alzheimer’s disease and other forms of
dementia; for those with affirmative response each symptoms is further scored by severity
(from 1-3), with sum of severity scores used as an overall rating of NPS. The (CDR) uses a
five-point scale [0,0.5,1,2,3] for each of 6 cognitive domains (memory, orientation,
judgment and problem solving, community affairs, home and hobbies, and personal care),
based on physical examination and informant interview. A CDR score of 0 within a
particular domain implies no cognitive impairment, while a score of 3 is indicative of severe
impairment. The CDR sum of boxes ranges from a score of 0 to a score of 18.

Study Outcome

The primary outcome was use of antipsychotic drugs at the index visit, including
miscellaneous antipsychotics, phenothiazine psychotics, thioxanthenes, and first generation
and second generation antipsychatics, based on the informant-reported medication form of
the Uniform Dataset 3.0 (revised in 2008). For a full list of medications included in this
listing please see the NACC Derived Variables documentation.1®

Statistical Analysis

Descriptive summaries of the study sample reported continuous variables as mean +
standard deviation (SD), and categorical as numbers and percentages. Initial univariate
logistic regression examined the associations of both the primary and secondary predictors
with use of antipsychotic drugs. The key hypothesized predictors were then assessed in a
series of three multivariate logistic regression models, including potential demographic
confounders. The first model assessed whether use of antipsychotic medications differed by
race/ethnicity, taking account of key demographic variables: gender, age, and education. The
second multivariate model added the NPI-Q sum of severity scores to assess the impact of
NPS on use of antipsychotics and determine whether differences across race/ethnic groups
might be accounted for by differences in NPS. In the third multivariate model, the CDR sum
of boxes was added to the model to assess the impact of dementia severity. Secondary
analyses repeated these analyses in the subgroup restricted to dementia associated with AD.

All reported p-values were those of two-sided tests; significance was defined as p < 0.05. All
analyses were performed using SAS version 9.2 statistical software (SAS Institute Inc.,
Cary, NC, USA) and/or R version 3.1.1.

Results

Of the 8,919 participants diagnosed with dementia, 930 (10.4%) of them were reported to be
taking one or more antipsychotic medications (Table 1a). Participants were predominantly
white, with most having at least high school education, and approximately equal in numbers
of males and females. Of the 7,059 participants diagnosed with AD related dementia, 625
(8.9%) were on antipsychotic medication.
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Univariate Analysis

Table 1a provides unadjusted odd ratios for association with use of antipsychotic drugs for
study participants with dementia. Unadjusted for age, education, gender, NPS and CDR,
Hispanic participants were 62% more likely (OR=1.62, 95% CI (1.32, 1.98)) to be on
antipsychotics when compared to non-Hispanic Whites, in the dementia population. The risk
of antipsychotic use increased with increasing NPS severity (OR=1.12 for every one-point
increase) and with increasing dementia severity (OR=1.21 for every one-point increase in
CDR sum of boxes). Older participants were less likely to be on antipsychotics, with a 1%
drop for every year of age (OR=0.99), and fewer years of formal education increased the
odds of antipsychotic use, especially for those with less than high school education
(OR=1.35).

Among participants with probable or possible AD, Hispanic participants were almost twice
as likely to be using antipsychotics compared to non-Hispanic Whites (OR=1.97, 95% ClI
(1.57,2.46)). Of the participants who were taking antipsychotics, 56% endorsed agitation,
33% disinhibition, 33% delusions, and 25% hallucinations.

Multivariate Analysis

A series of multivariate logistic regression analyses further examined the association of race/
ethnicity with antipsychotic use, adjusted for age, education, and gender (Model I) and
sequentially adding NPS (Model I1) and CDR (Model I11), in participants with dementia
(Table 2a) and in the subgroup with AD (Table 2b). In both the dementia group and the AD
subgroup, Hispanics were significantly more likely to be on antipsychotics, even after
adjusting for age, education, and gender, although the odds were reduced from the
unadjusted models in Tables 1a and 1b. In Model 11 with NPS severity score added, the odds
for Hispanics of being on antipsychotics, continued to be elevated and remained significant
in the probable or possible AD group, but were no longer significantly different in the larger
dementia group. After adjusting for overall dementia severity (CDR sum of boxes, Model
I11), Hispanics were not significantly more likely to be on antipsychotics.

We further examined the effects of NPS severity and the dementia severity on race/ethnic
differences in two ways. We looked at the subgroup of participants with higher CDR scores
only and saw a significant increase in odds for being on antipsychotics for Hispanics among
those with more severe dementia even after adjusting for NPS. We also looked at NPS and
found that Hispanic informants generally reported higher levels of NPS across most levels of
CDR, hoth for participants with dementia and among those with probable or possible AD
(Figure 1).

Discussion

Use of antipsychotic medicines in NACC participants with dementia was relatively common
(10% of subjects overall) with higher use in men, younger participants, and those with more
neuropsychiatric symptoms or more severe dementia. Use of antipsychotics was 62% higher
in Hispanic participants with dementia than in non-Hispanic Whites and almost two-fold
greater among the subset whose dementia associated with probable or possible AD. This
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difference was largely accounted for by higher levels of neuropsychiatric symptoms and
dementia severity among Hispanic participants. Among just subjects with the highest levels
of CDR, however, Hispanics had higher odds of use of antipsychotics even after taking into
account the severity of NPS. There was no difference for antipsychotic use between Whites
and African Americans.

Hispanic informants also reported greater NPI-Q severity across most levels of dementia
severity, especially at the higher levels of dementia severity (Figure 1), and appeared to have
greater use in this subgroup of more impaired subjects. This suggests that antipsychotic use
is primarily driven by NPS and dementia severity, but that Hispanic participants and
informants may be coping with greater severity of NPS that may account for their use of
antipsychotics, especially the two-fold increase among participants with AD. These results
are consistent with our study of the SALSA participants with cognitive impairment, which
found that community dwelling Hispanic participants had higher levels and severity of
neuropsychiatric symptoms compared with other studies (of predominantly white non-
Hispanics) using similar recruitment and assessment methods.1® Later work showed that this
difference cannot be accounted for by differences in education or source of recruitment.’
One explanation for our findings is that Hispanic families in the community are more likely
to be caring for more impaired demented elders. One previous study of NACC participants
showed lower rates of transition to nursing home care for Hispanic participants with
dementia.18 This is also consistent with studies of nationally representative samples showing
that Latinos family caregivers report providing more hours of care, on average, to older
family members. 19:20

Predictors of antipsychotic use have received increasing research attention in various
settings especially skilled nursing facilities, which are more regulated than assisted-living
and community settings. Some studies have reported differences across facilities, 122 in that
some nursing facilities consistently have higher antipsychotic use (possibly related to
referral patterns). Differences in use have also been reported across countries, possibly
related to availability of dementia-specific units.23 Another study found a 23% use of
antipsychotics in a community sample of adults with dementia in Canada and found that low
income household was associated with higher antipsychotic use.24 Findings from The
Aging, Demographics, and Memory Study (ADAMS) from 2002-2004 found antipsychotic
use for nearly 20% of participants and that those who lived with their caregivers were
significantly less like to use antipsychotics.25 Consistent with our finding that higher NPS
predicts antipsychotic use, other studies have found that severe behavioral symptoms2® and
hyperactive symptoms (agitation, disinhibition, restlessness, and euphoria) are associated
with antipsychotic use.27-29

The strength of the NACC database for the present study include the assessment of dementia
severity using the CDR and NPS using the NPI-Q in research settings, using validated
instruments and trained research clinicians under standardized conditions. However, there
are several limitations. The NACC focuses on a population that has sought consultation and
clinical care at federally-funded, university-based, Alzheimer’s Disease Centers across the
U.S.; and the participants and their caregivers are voluntarily participating in research
protocols as part of the Alzheimer’s Disease Center. The Alzheimer’s Disease Centers in
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general provide cutting-edge clinical care and research for their catchment areas, and
therefore would be expected to have lower antipsychotic use compared to a general
community sample. Therefore the participants may not accurately reflect the general
community population. Antipsychotic use in dementia population is “off-label” use and
generally discouraged in favor of non-pharmacological interventions,30:31 but similar to
other studies, we were unable to assess the degree to which non-pharmacological
interventions are being used in the NACC participants, or whether a minority of the
antipsychotic use was for approved indications such as for bipolar disorder or schizophrenia.
Finally, the findings from this study are cross-sectional in nature and do not address changes
in antipsychotic use over time or its relationship to the incidence and progression of
dementia and NPS.

In conclusion, we found Hispanics but not African Americans have increased odds of
antipsychotic use in the NACC participants with dementia and probable or possible
Alzheimer’s disease, compared to non-Hispanic Whites and African Americans. The
difference is largely accounted for by higher dementia severity and NPS in Hispanic
participants, consistent with other reports that Hispanic dementia patients experience later
transitions to nursing homes and that their families provide more hours of care. Our work
also suggests higher use among Hispanic participants with the most severe dementia,
regardless of NPS severity. Future studies are needed to examine the onset and progression
of troubling NPS in community dwelling patients, and the strategies and decision process
used by families and physicians, especially in the Hispanic community, when considering
non-pharmacologic interventions, antipsychotic medications, and placement in nursing
homes as dementia progresses.

Acknowledgments

This study was supported by the UC Davis Alzheimer’s Disease Center (funded by the National Institute of Aging,
P30 AG10129 and P30 AG01961) and funding from Center for Health Care Policy and Research and Clinical and
Translational Science Center. The NACC database is funded by NIA/NIH Grant U01 AG016976. NACC data are
contributed by the NIA- funded ADCs: P30 AG019610 (P! Eric Reiman, MD), P30 AG013846 (PI Neil Kowall,
MD), P50 AG008702 (PI Scott Small, MD), P50 AG025688 (PI Allan Levey, MD, PhD), P30 AG010133 (PI
Andrew Saykin, PsyD), P50 AG005146 (Pl Marilyn Albert, PhD), P50 AG005134 (PI Bradley Hyman, MD, PhD),
P50 AG016574 (Pl Ronald Petersen, MD, PhD), P50 AG005138 (Pl Mary Sano, PhD), P30 AG008051 (PI Steven
Ferris, PhD), P30 AG013854 (Pl M. Marsel Mesulam, MD), P30 AG008017 (PI Jeffrey Kaye, MD), P30
AG010161 (PI David Bennett, MD), P30 AG010129 (PI Charles DeCarli, MD), P50 AG016573 (PI Frank LaFerla,
PhD), P50 AG016570 (Pl David Teplow, PhD), P50 AG005131 (Pl Douglas Galasko, MD), P50 AG023501 (PI
Bruce Miller, MD), P30 AG035982 (PI Russell Swerdlow, MD), P30 AG028383 (PI Linda Van Eldik, PhD), P30
AG010124 (PI John Trojanowski, MD, PhD), P50 AG005133 (PI Oscar Lopez, MD), P50 AG005142 (PI Helena
Chui, MD), P30 AG012300 (Pl Roger Rosenberg, MD), P50 AG005136 (Pl Thomas Montine, MD, PhD), P50
AG033514 (Pl Sanjay Asthana, MD, FRCP), and P50 AG005681 (PI John Morris, MD).”

References

1. Schneider LS, Dagerman KS, Insel P. Risk of death with atypical antipsychotic drug treatment for
dementia: meta-analysis of randomized placebo-controlled trials. JAMA. 2005; 294:1934-43.
[PubMed: 16234500]

2. Jeste DV, Blazer D, Casey D, et al. ACNP White Paper: update on the use of antipsychotic drugs in
elderly persons with dementia. Neuropsychopharmacology. 2008; 33(5):957-70. [PubMed:
17637610]

3. Wang PS, Schneeweiss S, Avorn J, et al. Risk of death in elderly users of conventional vs. atypical
antipsychotic medications. N Engl J Med. 2005; 353:2335-41. [PubMed: 16319382]

J Neuropsychiatry Clin Neurosci. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Xiong et al.

10

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.

Page 7

. Gill SS, Bronskill SE, Normand SL, et al. Antipsychotic drug use and mortality in older adults with

dementia. Ann Intern Med. 2007; 146:775-86. [PubMed: 17548409]

. [last accessed 3/5/14] http://www.theconsumervoice.org/advocate/antipsychotic-drugs
. [last access 3/5/14] http://www.cms.gov/apps/media/press/release.asp?

Counter=4368&intNumPerPage=10&checkDate=&checkKey=&srchType=1&numDays=3500&src
hOpt=0&srchData=&keywordType=All&chkNewsType=1%2C+2%2C+3%2C+4%2C
+5&intPage=&showAll=&pY ear=&year=&desc=&cboOrder=date

. Zuckerman IH, Ryder PT, Simoni-Wastila L, Shaffer T, Sato M, Zhao L, Stuart B. Racial and ethnic

disparities in the treatment of dementia among Medicare beneficiaries. J Gerontol B Psychol Sci
Soc Sci. 2008; 63(5):5328-33. [PubMed: 18818454]

. Beekly DL, Ramos EM, van Belle G, et al. The National Alzheimer’s Coordinating Center (NACC)

Database: An Alzheimer disease database. Alzheimer Dis Assoc Disord. 2004; 18(4):270-7.
[PubMed: 15592144]

. Beekly DL, Ramos EM, Lee WW, et al. The National Alzheimer’s Coordinating Cetner (NACC)

database: the Uniform Data Set. Alzheimer Dis Assoc Disord. 2007; 21(3):249-258. [PubMed:
17804958]

. Mathews M, Abner E, Kryscio R, et al. Diagnostic accuracy and practice effects in the National
Alzheimer’s Coordinating Center Uniform Data Set neuropsychological battery. Alzheimers
Dementi. 2014; 10(6):675-83.

Trzepacz PT, Saykin A, Yu P, et al. Subscale validation of the neuropsychiatric inventory
questionnaire: comparison of Alzheimer’s disease neuroimaging initiative and national
Alzheimer’s coordinating center cohorts. Am J Geriatr Psychiatry. 2013; 21(7):607-22. [PubMed:
23602309]

Morris JC. The Clinical Dementia Rating (CDR): Current version and scoring rules. Neurology.
1993; 43(11):2412-4. [PubMed: 8232972]

O’Bryant SE, Waring SC, Cullum CM, et al. Staging dementia using Clinical Dementia Rating
Scale Sum of Boxes scores: a Texas Alzheimer’s research consortium study. Arch Neurol. 2008;
65(8):1091-5. [PubMed: 18695059]

O’Bryant SE, Lacritz LH, Hall J, et al. Validation of the new interpretive guidelines for the clinical
dementia rating scale sume of boxes score in the Alzheimer’s coordinating center databse. Arch
Neurol. 2010; 67(6):746-9. [PubMed: 20558394]

[last accessed 9/15/14] https://www.alz.washington.edu/WEB/dervar.pdf

Hinton L, Haan M, Geller S, Mungas D. Neuropsychiatric symptoms in Latino elders with
dementia or cognitive impairment without dementia and factors that modify their association with
caregiver depression. Gerontologist. 2003; 43(5):669-77. [PubMed: 14570963]

Hinton L, Chambers D, Velasquez A. Making sense of behavioral disturbances in persons with
dementia: Latino family caregiver attributions of neuropsychiatric inventory domains. Alzheimers
Dis Assoc Disord. 2009; 23(4):401-5.

Spackman DE, Kadiyala PJ, Neumann PJ, Veenstra DL, Sullivan SD. Measuring Alzheimer
Disease Progression with Transition Probabilities: Estimates from NACC-UDS. Curr Alzheimer
Res. 2012; 9(9):1050-8. [PubMed: 22175655]

Weiss CO, Gonzalez HM, Kabeto MU, Langa KM. Differences in amount of informal care
received by non-Hispanic whites and latinos in a nationally representative sample of older
Americans. J Am Geriatr Soc. 2005; 53(1):146-51. [PubMed: 15667392]

Hinton L, Chambers D, Velasquez A. Making sense of behavioral disturbances in persons with
dementia: Latino family caregiver attributions of neuropsychiatric inventory domains. Alzheimers
Dis Assoc Disord. 2009

Kim HM, Chiang C, Kales HC. After the black box warning: Predictors of psychotropic treatment
choices for older patients with dementia. Psych Serv. 2011; 62:1207-14.

Chen'Y, Briesacher BA, Field TS, et al. Unexplained variation across US nursing homes in
antipsychotic prescribing rates. Arch Intern Med. 2010; 170(1):89-95. [PubMed: 20065204]

De Mauleon A, Sourdet S, Renom-Guiteras A, et al. Associated factors with antipsychotic use in

long-term institutional care in eight European countires: Results from the RightTimePlaceCare
study. J Am Med Dir Assoc. 2014; 15(11):812-8. [PubMed: 25129474]

J Neuropsychiatry Clin Neurosci. Author manuscript; available in PMC 2016 October 01.


http://www.theconsumervoice.org/advocate/antipsychotic-drugs
http://www.cms.gov/apps/media/press/release.asp?Counter=4368&intNumPerPage=10&checkDate=&checkKey=&srchType=1&numDays=3500&srchOpt=0&srchData=&keywordType=All&chkNewsType=1%2C+2%2C+3%2C+4%2C+5&intPage=&showAll=&pYear=&year=&desc=&cboOrder=date
http://www.cms.gov/apps/media/press/release.asp?Counter=4368&intNumPerPage=10&checkDate=&checkKey=&srchType=1&numDays=3500&srchOpt=0&srchData=&keywordType=All&chkNewsType=1%2C+2%2C+3%2C+4%2C+5&intPage=&showAll=&pYear=&year=&desc=&cboOrder=date
http://www.cms.gov/apps/media/press/release.asp?Counter=4368&intNumPerPage=10&checkDate=&checkKey=&srchType=1&numDays=3500&srchOpt=0&srchData=&keywordType=All&chkNewsType=1%2C+2%2C+3%2C+4%2C+5&intPage=&showAll=&pYear=&year=&desc=&cboOrder=date
http://www.cms.gov/apps/media/press/release.asp?Counter=4368&intNumPerPage=10&checkDate=&checkKey=&srchType=1&numDays=3500&srchOpt=0&srchData=&keywordType=All&chkNewsType=1%2C+2%2C+3%2C+4%2C+5&intPage=&showAll=&pYear=&year=&desc=&cboOrder=date
https://www.alz.washington.edu/WEB/dervar.pdf

1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Xiong et al.

24.

25.

26.

27.

28.

29.

30.

31.

Page 8

Puyat JH, Law MR, Wong ST, et al. The essential and potentially inappropriate use of
antipsychotics across income groups: an analysis of linked administrative data. Can J Psychiatry.
2012; 57:488-95. [PubMed: 22854031]

Rhee YJ, Csernansky JG, Emanuel L, Chang CG, Shega JW. Psychotropic medication burden and
factors associated with antipsychotic use: An analysis of a population-based sample of
community-dwelling older persons with dementia. J Am Geriatr Soc. 2011; 59(11):2100-7.
[PubMed: 22092099]

Foebel AD, Liperoti R, Onder G, et al. Use of antipsychotic drugs among residents with dementia
in European long-term care facilities: Results from the SHELTER study. J Am Med Dir Assoc.
2014; 15:911-17. [PubMed: 25262195]

Alanen HM, Finne-Soveri H, Fialova D, et al. Use of antipsychotic medications in older home-care
patients: Report from nine European countries. Aging Clin Exp Res. 2008; 20:260-5. [PubMed:
18594194]

Zuidema SUI, De Johnhe JE, Verhey FR, et al. Psychotropic drug consumptions at admission and
discharge of nursing home residents. J Am Med Dir Assoc. 2012; 13:407-12.

Richter T, Mann E, Meyer G, et al. Prevalence of psychotropic medication use among German and
Austrian nursing home residents: A comparison of 3 cohorts. J Am Med Dir Assoc. 2012; 13:187,
e7—-e13. [PubMed: 21549645]

Levy K1, Lanct6t KL, Farber SB, Li A, Herrmann N. Does pharmacological treatment of
neuropsychiatric symptoms in Alzheimer’s disease relieve caregiver burden? Drugs Aging. 2012
Mar 1; 29(3):167-79. [PubMed: 22350526]

Gitlin LN, Kales, Lyketsos CG. Nonpharmacologic management of behavioral symptoms in
dementia. JAMA. 2012; 308(19):2020-2029. [PubMed: 23168825]

J Neuropsychiatry Clin Neurosci. Author manuscript; available in PMC 2016 October 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Xiong et al.

Regression of NPS on CDR in Dementia Population
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Regression of NPS on CDR in Probable/Possible AD Population
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Figures depict the relationship between Clinical Dementia Rating (CDR) and the caregiver’s
perception of symptoms. Hispanics report higher NPS scores across almost all levels of
dementia ratings; this is more pronounced as the dementia level increases.
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