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Are patients whose study partners are spouses more likely to be
eligible for Alzheimer’s disease clinical trials?

Joshua D. Grill, PhD1,*, Sarah Monsell, MS2, and Jason Karlawish, MD3

1Mary Easton Center for Alzheimer’s Disease Research, Department of Neurology, UCLA David
Geffen School of Medicine
2National Alzheimer’s Coordinating Center, University of Washington
3University of Pennsylvania, Perelman School of Medicine, Penn Memory Center, Penn Center
for Bioethics, Departments of Medicine and Medical Ethics

Abstract
Background/Aims—Alzheimer’s disease (AD) clinical trials enroll two participants: a patient
and a study partner. The primary caregiver most often fills the role of study partner and most trial
study partners are spousal caregivers.

Methods—AD trial inclusion criteria were applied to baseline data from 5674 probable AD
dementia research participants in the National Alzheimer’s Coordinating Center Uniform Data
Set. Eligibility was compared among patients with spousal, adult child, and other types of study
partners.

Results—Patients with spousal study partners were more frequently eligible than patients with
adult child study partners. Compared to patients with spousal study partners, patients with adult
child study partners were more frequently ineligible because of age, residence in skilled nursing
facility, excluded low scores on the MMSE, excluded high score on Hachinski ischemia scale, and
failure to fulfill a minimum number of weekly visits with the study partner.

Conclusions—In this sample, patients with adult child study partners were less likely to qualify
for AD clinical trials than were patients with spousal study partners. This may contribute to the
lower representation of patients with adult child caregivers in these studies.
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Background/Aims
The clinical trial is essential for developing better therapies for Alzheimer’s disease (AD),
but these trials often experience slow recruitment [1]. Among the challenges to timely
recruitment is that, at each visit, a single informant, commonly referred to as the
participant’s “study partner,” must accompany the patient. The study partner is responsible
for the patient’s adherence to study protocol and study medication and provides critical
information pertaining to adverse events and changes in the patient’s cognitive and
functional abilities.
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Caregivers typically fulfill the role of AD trial study partner. At least half of primary AD
caregivers are adult children or children-in-law. The Alzheimer’s Association Facts and
Figures reported that 48% of all adult caregivers are under age 50 [2] and one report from
2004 suggests that as much as 68% of caregivers provide care for a parent, parent-in-law, or
grandparent [3]. Most AD clinical trials, however, enroll predominantly spousal caregiver-
patient dyads. In six recent AD Cooperative Study (ADCS) trials (nonsteroidal
antiinflammatory drugs rofecoxib and naproxen [4], folate and B vitamin supplementation
[5], docosahexaenoic acid (DHA)[6], simvastatin [7], valproate [8], and huperzine [9]), for
example, 67% of study partners were spouses while only 26% were daughters, sons,
daughters-in-law, or sons-in-law [Grill et al, in preparation].

The discrepancy between the proportion of adult children who are caregivers and the smaller
proportion who are study partners suggests that patients with adult child caregivers may be
less likely to be eligible for an AD clinical trial. To examine this hypothesis, we developed
AD trial inclusion and exclusion criteria adapted from a completed AD trial [6] and then,
using data from the National Institute on Aging (NIA)-funded natural history study of AD,
compared the proportions of AD patients participating with adult child and spousal study
partners who were trial eligible.

Methods
Data sources

The National Alzheimer’s Coordinating Center Uniform Data Set (NACC UDS) is a
repository for longitudinal data collected from approximately 30 current or previously NIA-
funded AD Centers nationwide (www.alz.washington.edu). The UDS was initiated in 2005.
In the current analyses, baseline data collected on or before March 1, 2011 were examined.

Study inclusion criteria
Though the NACC UDS includes individuals with dementia caused by a variety of
underlying pathologies, individuals with mild cognitive impairment (MCI), and individuals
with no demonstrable cognitive impairment, the current analyses focus on persons with a
diagnosis of probable AD at baseline. Patients were categorized as having a spouse, adult
child (including a son, daughter, son-in-law, or a daughter-in-law), or person of another
relationship as a study partner. Within each study partner category, we calculated the
proportion that was eligible for clinical trial criteria. Finally, we examined the criteria that
most often resulted in ineligibility.

To examine eligibility for AD clinical trials, we developed a set of trial inclusion criteria,
adapted from ADCS DHA trial [6]: ages 50 to 85; diagnosed as having dementia by
NINCDS-ADRDA criteria and enrolled in the NACC database as probable AD; score
between 14 and 26 on the mini mental status examination (MMSE; [10]); residing in the
community or in assisted living (but not in a skilled nursing facility); and having a study
partner who had contact with the patient at least three times per week.

Exclusion criteria were recent or active cardiovascular disease (e.g. heart attack, atrial
fibrillation); presence of a pacemaker (representing a discrepancy from the DHA trial, since
most current AD trials include neuroimaging with magnetic resonance imaging); medical
conditions that might otherwise cause or contribute to cognitive impairment, including
vitamin B12 deficiency, thyroid disease, alcohol or other substance abuse, Parkinson’s
disease, seizures, or traumatic brain injury; history of stroke; Hachinski ischemia scale score
greater than 4; and geriatric depression scale (GDS) score greater than 6. For the medical
conditions, patients were not excluded if the condition was characterized as remote or
inactive. For vitamin B12 and thyroid deficiency, this was assumed to separate patients with
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a current active condition from those with a previous diagnosis adequately treated. The use
of the following concomitant medications was exclusionary: lithium, anti-Parkinsonian
medications, MAO-B Inhibitors, tricyclic antidepressants and other anticholinergic drugs
(including diphenhydramine), stimulants (i.e. modafinil and methylphenidate), narcotic
analgesics, first generation antipsychotics, atypical antipsychotics, and anticonvulsants.
Finally, patients were excluded if the local site investigator questioned the reliability of the
study partner.

Data analyses
Descriptive statistics (mean, standard deviation, and percentages) were calculated for both
the total study population of probable AD patients and their study partners, and the subset of
probable AD patients and study partners who were trial eligible. The frequency of each
reason for trial ineligibility was also calculated. Groups were compared by Chi square test
(X2), Fisher’s exact test (FE), ANOVA, and Kruskal Wallis (KW) test, as appropriate.
Pairwise comparisons (X2, FE, Wilcoxon Rank Sum (WRS), and t-tests) were reported for
tests where an overall effect was found to be significant. The proportion of patients eligible
by trial inclusion criteria were calculated and compared across demographic categories by
X2 and FE tests.

Next, we used multivariable logistic regression to examine the relationship between the
following independent variables and the odds of being eligible for the clinical trial: study
partner type, age, age2, Hachinksi score, GDS, race, ethnicity, and baseline MMSE. Age was
treated as a quadratic variable, to account for the use of young and old exclusion criteria.
Because of the potential association with age for other variables (e.g. Hachinski ischemia
scale), age was also included as a linear variable. Independent variables were evaluated for
significance using a Wald test at the 0.05 alpha level.

To account for the large number of comparisons performed, a significance level of 0.001
was applied to all tests of statistical significance.

Human subjects protection
Each patient or an authorized informant provided written informed consent, approved by the
local Institutional Review Boards at each participating AD Center.

Results
NACC AD patients

Data from 5,674 AD patients with probable AD enrolled in the NACC natural history study
were examined. Demographic characterizations of the population are described in Table 1.
A significantly greater proportion of patients enrolled in NACC with spousal study partners
than adult child or other types of study partners (Figure, X2, p<0.0001). Compared to
patients with adult child study partners, patients with spousal study partners were younger,
more educated, more often male and White, and more likely to take AD medications (see
Table 1). Patients with adult child study partners were more often female and Black or
Hispanic.

NACC study partners
Relative to adult children or other types of study partners, spousal study partners were older
and more often male and White (see Table 2). Adult children and other types of study
partners were younger, more often female, and more often Black and Hispanic (see Table 2).
Adult child study partners had higher levels of education than either spousal or other types
of study partners. Other types of study partners were more frequently discrepant to the
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patient’s race than either spousal or adult child study partners and were more frequently
discrepant to the patient’s ethnicity than adult child study partners.

Patients eligible for clinical trial criteria
Twenty seven percent of AD patients were eligible by hypothetical clinical trial criteria
(Figure). A greater proportion of patients with spousal study partners were trial eligible
(36%), compared to patients with an adult child (16%) (X2, p<0.0001) or another type of
study partner (16%) (X2, p<0.0001). Within each study partner category, trial eligible
patients were younger than their ineligible counterparts (data not shown). There were no
significant differences between eligible and ineligible patients within study partner
categories in the proportion of eligible patients by gender, race or Hispanic ethnicity, level
of education, or record of treatment with AD medications.

Trial eligible patients with spousal study partners were younger (mean age = 72.6) than trial
eligible patients with adult child study partners (mean age = 76.6, WSR test, p<0.0001) but
not those with another type of study partner (mean age = 72.5, WSR test, p=0.97). In the
logistic regression model, the relationship between study partner type and trial eligibility
remained significant (OR=0.44, 95% CI: 0.37 – 0.52, p<0.0001 for adult child vs. spousal
study partner; OR=0.41, 95% CI: 0.31 – 0.53, p<.0001 for other vs. spousal study partner)
when controlling for age, baseline MMSE, race, ethnicity, GDS and Hachinski scale sores.
Similarly, when examining only age-eligible participants, differences in the odds of
eligibility were still significant when comparing the study partner groups and controlling for
all other factors (OR=0.42, 95% CI: 0.35–0.50, p<.0001 for adult child vs. spousal study
partner; OR=0.41, 95% CI: 0.31 – 0.54, p<.0001 for other vs. spousal study partner). Among
only the age-eligible NACC participants, 40.5% of participants with a spousal study partner,
22.4% of those with an adult child study partner, and 23.0% of those with another study
partner met remaining eligibility criteria.

Eligible patients with spousal study partners were more often male, more often White, had
higher education, and were more likely to take AD medications than were the trial eligible
patients with an adult child or another type of study partner (data not shown). Trial eligible
patients with an adult child study partner were significantly more likely than eligible patients
with another study partner type to take AD medications (data not shown).

Reasons for trial ineligibility
Table 3 lists the reasons for trial ineligibility. Common reasons for ineligibility were age
(18% of the overall sample); the presence of another possible cause of memory impairment
(18% of the overall sample); taking exclusionary medications (16% of the overall sample);
inadequate visit frequency with the informant (15% of the overall sample); cardiac exclusion
criteria (12% of the overall sample); and exclusionary score on the GDS (11% of the overall
sample). The most common reason for trial exclusion was failure to meet MMSE criteria
(30% of all participants). Though there were no differences in the total proportions with
exclusionary scores on the MMSE, the nature of exclusion differed significantly among the
groups. Eleven percent of patients with a spousal study partner were excluded for too high
MMSE and 15% for too low MMSE. In contrast, more (20%, X2, p<0.0001) patients with an
adult child study partner were excluded for too low MMSE while fewer (7%, X2, p<0.0001)
were excluded for too high scores. Similarly fewer patients (9%, X2, p=0.13) with other
study partners were excluded for high MMSE scores and more patients (17%, X2, p=0.20)
with other study partners were excluded for high MMSE scores, relative to those with
spousal study partners, though neither difference reached statistical significance.
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Other differences in the rate of exclusion among the study partner categories were apparent
(Table 3). A greater proportion of patients with adult child (34%) and other types of study
partners (32%) than spousal study partners (0.7%, X2, p<0.0001) were excluded for
informant visit frequency. Similarly, a greater proportion of patients with adult child (28%)
and other types of study partners (28%) than with spousal study partners (10%) were
excluded for age (X2, p<0.0001). Patients with spousal study partners also were less likely
to be excluded for residence criteria (relative to both the adult children and other study
partner groups, X2, p<0.0001), score on the Hachinski ischemia scale (relative to the adult
child group, X2, p<0.0013), and score on the GDS (relative to the other study partner group,
X2, p<0.0001). The relationship between GDS and eligibility was modified by age (Wald
test, p<0.0001), but the relationship between Hachinski ischemia scale and eligibility was
not (Wald test, p=0.92). Other types of study partner were more frequently (5%) deemed
unreliable by local investigators than were adult children (2%, X2, p=0.0002) or spousal
study partners (2%, X2, p=0.0006).

Discussion
Few AD patients are eligible to participate in clinical trials [11] and fewer still actually
enroll. In this study, using inclusion criteria meant to broadly represent the current state of
mild-to-moderate AD dementia trials, 27% of NACC research participants with probable
AD were deemed trial eligible. Common reasons for trial exclusion were disease severity (as
measured by the MMSE), age, and medical contraindications.

In this study, patients with a spousal study partner were more likely to meet eligibility
criteria than were patients with adult children or other types of study partners. Among the
spousal caregiver group, a greater proportion was excluded for too high MMSE, suggesting
that many of the ineligible participants in this group may eventually become eligible as a
result of the natural progression of AD. Together, these results parallel the low prevalence of
nonspousal study partner-AD patient dyad participation in mild-to-moderate trials and
suggest that such discrepancies may, in part, be due to differential exclusion by trial entry
criteria.

Patients with adult child study partners were more likely than those with a spousal study
partner to be excluded for reasons that are not corrigible. These include age, low MMSE,
living situation (living in a skilled nursing facility), inadequate frequency of visits with the
informant, and exclusionary scores on the Hachinski ischemia scale. In a model that
controlled for age and MMSE, the difference among the study partner groups remained
significant, suggesting that unmeasured qualities of the patient or caregiver independently
impacts trial eligibility. It remains unclear, however, if the increased exclusion of patients
with non-spousal study partners observed here is sufficient to explain the discrepancy
between the high overall prevalence of AD patients with nonspousal caregivers and the low
numbers of such patients in AD trials.

The current results suggest that AD patient-adult child caregiver dyads’ low rates of
participation in research are not limited to clinical trials of new medications. In the NACC
UDS, a natural history study with few exclusion criteria that requires annual follow-up with
a clinician and neuropsychological testing, there was a significantly greater representation of
AD patients with spousal study partners than with adult children or other types of
informants. This suggests that adult child caregiver-patient dyads’ low rate of participation
in trials does not simply reflect that the patients cared for by adult children are more likely to
be excluded because of co-morbidities and related medical factors. Instead, their low rate
may reflect logistical challenges, low awareness of research opportunities, or more negative
attitudes toward participation. Adult child caregivers, who may still hold full time
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employment or have young children for whom they also provide care, likely do face
increased logistical challenges to research participation. They are also, however, more likely
to see their burden as overwhelming [12] and to view patient quality of life as poor [13,14],
which may negatively impact the likelihood of research participation. Spousal caregivers,
alternatively, may hold closer relationships to the patient [15] and may be more motivated to
seek out research participation.

Minority patients are more likely receive care from nonspousal family members [16,17];
have less access to medical care and lower rates of AD medication use [18,19]; and have
lower participation rates in AD clinical trials [20]. In NACC, a larger proportion of minority
patients exists among the nonspousal caregiver-patient dyads and these patients less
commonly took AD medications. Similarly, the nonspousal caregiver groups were more
frequently excluded for low scores on the MMSE and minorities are often more severe in
their disease at diagnosis [21], potentially inhibiting their participation in trials enrolling
mild-to-moderate disease. We found no differences, however, in race between eligible and
ineligible patients within study partner categories in the current study. The potential
interaction between caregiver type and race and ethnicity will require further study, but
increasing enrollment of AD patients cared for by nonspouses may represent a mechanism
for improving minority representation in trials.

This study has some weaknesses. The NACC is not a population study and these results
should not be extrapolated to the broader disease population. This limitation, however, may
be minimized by the facts that the NACC has lenient inclusion criteria, varying slightly
among Centers but excluding few [22]. Furthermore, clinical trial enrollment is often viewed
as a more involved form of research participation (relative to natural history studies) and
clinical trials in AD often recruit from natural history studies such as the NACC UDS.

Besides race and ethnicity, other factors not measured in the NACC may impact or interact
with the effect of caregiver type on trial enrollment. These factors may include
socioeconomic and other cultural characteristics. Additionally, the data included in the
current study were over a period of six years, which could introduce a cohort effect.

Though it is clear that patients cared for by adult children or other nonspouse relationships
are underrepresented in AD trials, these data do not inform whether AD patients cared for by
a nonspouse are a reasonable target for trial recruitment or how trial designs or recruitment
strategies would need to be adjusted to increase their representation. We do not make the
argument that the differences observed here account for the low numbers of nonspousal
dyads in trials. Even if this were the case, removing age limits or widening the MMSE
criteria for a trial would be associated with significant risk for scientific error or unsafe
trials. Instead, studies are needed to examine if adult child and other nonspouse caregivers
are adequate informants in the setting of a trial and methods to increase their participation
must be developed if they are.

In summary, among patients in a large national multisite natural history study of AD, those
with spousal study partners are more often eligible for standard clinical trial enrollment
criteria. These results may begin to explain why many AD clinical trials have low levels of
patient enrollees with nonspousal study partners, such as adult child caregivers. Further
work will be necessary to better understand and develop interventions to overcome the
barriers to research participation by AD patients with nonspousal caregivers.
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Figure.
The proportions of total and trial eligible NACC UDS probable AD patients by study partner
type. A significantly greater proportion (P<0.0001) of patients had spousal study partners
than either those with adult child or another study partner type. A greater proportion of
patients with spousal study partners were eligible, P<0.0001 compared to those with adult
child or another type of study partner.
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