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Association Between Unmet Needs for Medication Support and
All-Cause Hospitalization in Community-Dwelling Disabled

Elderly People
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OBJECTIVES: To clarify the association between unmet
medication management need and 3-year mortality and
hospitalization for community-dwelling older people with
various levels of disabilities,

DESIGN: Prospective cohort study (the Nagoya Longitu-
dinal Study for Frail Elderly).

SETTING: Community-based.

PARTICIPANTS: One thousand seven hundred sevenry-
two community-dwelling elderly subjects (611 men, 1,161
women],

MEASUREMENTS: Data included the clients’ demo-
graphic characteristics, a rating for basic and instrumental
activities of daily living (ADLs), number of prescribed med-
ications and physician-diagnosed chronic diseases, medica-
tion adherence, ability to manage medication, and presence
or absence of medication assistance. Cox proportional haz-
ard models and the Kaplan-Meier method were used to as-
sess the association between the medication management at
baseline and mortality or hospitalization during a 3-year
period.

RESULTS: Of 1,772 participants, 681 reported no diffi-
culty with self-medication management, and 1,091 experi-
enced difficulty with self-medication. Of participants with
difficulty with self-medication management, 929 had med-
ication assistance, and 162 did not. During a 3-year follow
up, 424 participants died, and 758 were admitted to hos-
pitals. The baseline data demonstrated that participants not
receiving medication assistance were younger and had bet-
ter ADL starus and fewer comorbidities. Multivariate Cox
regression models adjusting for potential confounders
showed that the lack of assistance in those who needed
medication assistance was associated with hospitalization
but not mortality during the study period.
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CONCLUSION: In community-dwelling disabled elderly
people, lack of medication assistance in those needing med-
ication support was associated with higher risk of hospi-
ralization. ] Am Genatr Soc 56:881-886, 2008.

Key words: medication management; mortality; hospi-
talization; elderly; unmet need

any community-living older people live without the

elp they need in performing not only basic activities

of daily living (ADLs) but also instrumental ADL tasks

(IADLs).»? Prior studies have determined that living with

unmet ADL needs is associated with poor clinical outcomes,

including mortality, and greater use of primary, emergency,

and acute healthcare services.”™ However, it remains

unclear whether the unmet IADL needs may also lead

to adverse outcomes for community-dwelling elderly
people.

Of various tasks of IADL, medication management,
including medication use, seems important for older people,
because poor medication management skills seem to be in-
volved in nonadherence to a medication regimen.*~” How-
ever, it remains unclear whether unmet medication
management need is associated with poor outcome for
community-dwelling older people with various levels of
disabilities.

The present study examined whether unmet needed
support for medication management was associated with
poor clinical outcomes, including all-cause mortality and
hospitalization, during a 3-year study period.

METHODS

Subjects

The present study employed baseline data of the partici-
pants in the Nagoya Longitudinal Study for Frail Elderly
(NLS-FE) and data on the mortality and hospitalization
of these participants during the 3-year follow-up period.

JAGS 56:881-886, 2008
) 2008, Copyright the Authors
Journal compilation 9 2008, The American Genatrics Sociery
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Details of participants (N = 1,875, aged 65-104) and the
NLS-FE have been published elsewhere.5? The participants
were eligible for a long-term care insurance (LTCI) prog-
ram, lived in Nagoya City, and were provided various kinds
of community-based services from the Nagoya City Health
Care Service Foundation for Older People, which has 17
visiting nursing stations associated with care-managing
centers, These NLS-FE participants, who were enrolled be-
tween December 1, 2003, and January 31, 2004, were
scheduled to undergo comprehensive in-home assessments
by trained nurses at baseline and at 6, 12, and 24 months.
Data were collected about any important events in the lives
of the participants, including admission to the hospital and
mortality at 3-month intervals during the 3-year follow-up.
Written informed consent for participation, according to
procedures approved by the institutional review board of
Nagoya University Graduate School of Medicine, was ob-
tained from the pauents or, for those with substantial cog-
nitive impairment, from a surrogate (usually the closest
relative or legal guardian), Because the 103 participants
who were taking no prescribed medications at baseline were
excluded, the study popularion consisted of 1,772 commu-
nity-dwelling disabled elderly people (611 men and 1,161
women, aged >65).

Data Collection

The data were collected at the clients’ homes from stan-
dardized interviews with patients or surrogates and care-
givers and from care-managing center records taken by
trained nurses. The rrained nurses administered a standard-
ized interview developed by the investigators that included
participant’s demographic characteristics; general socio-
economic status; living arrangement; use of formal care or
medical service; overall health and nutritional status; pres-
ence of hearing, visual, or eating disorder; and medicanon
matters as described below. When the participants were
unable to answer or had cognitive impairment, surrogates
and caregivers were asked. The data included a rating for 10
ADLs (feeding, bed mobility, bathing, grooming, dressing,
using the toilet, walking inside and outside, transferring,
and using stairs) using a summary score ranging from 0
(total disability) to 20 (no disability) and a rating for eight
IADLs (using the telephone, grocery shopping, preparing
meals, doing housework, doing laundry, taking medica-
tions, managing money, and using transportation systems)
using a summary score ranging from 0 (total disability) to 8
(no disability). Information on the following physician-di-
agnosed chronic conditions was obtained from care-man-
aging center records: ischemic heart disease, congestive
heart failure, cerebrovascular disease, diabetes mellitus,
dementia, cancer, hypertension, and other diseases from the
Charlson Comorbidity Index,'? which represents the sum
of weighted indexes, taking into account the number and
seriousness of preexisting comorbid conditions.
Self-reported difficulty with self-medicarion manage-
ment was assessed by asking participants whether they had
any difficulty managing medication, as follows: “Do you
have any difficulty removing prescribed medicines from the
medication container or taking medications? Do you need
reminding to take medicanions?” When participants said
that they had any difficulty or need reminding, they were

categorized as having difficulty with self-medication man-
agement. When the participants were unable to answer or
had cognitive impairment, surrogates and caregivers were
asked. The darta also included the number of prescribed
medications. Information about regular prescribed medi-
cations was recorded based on prescription records. Clients
eligible for LTCI had their own primary care physicians
submir a report on their clinical status every 6 months. The
participants or family were also asked whether they were
receiving any assistance in taking medicarion or medication
management by others, including reminding to take med-
ications, opening the container, pouring the medication,
handing the medication to the parient, guiding the patient’s
hand to bring the medication to his or her mouth, and su-
pervision.

The adherence rate to the prescribed medication was
defined as the total number of pills taken divided by the
total number of prescribed pills that should have been taken
and assessed according to the self-reported average medi-
cation adherence during 1 month, as recorded at the base-
line interview. Adherence was averaged across the different
classes of medications. When the participants were not able
to respond, adherence was assessed by asking the help of a
caregiver. The adherence rate was divided into two catego-
ries: 80% to 100% and less than 80%.

Statistical Analysis

An analysis of variance with a Bonferroni correction and
the chi-square test were used to compare differences be-
tween parncpants who did not need assistance taking
medication, those receiving medication management sup-
port, and those not receiving medication management sup-
port.

Cox proportional hazard models and the Kaplan-Meier
method were used to assess the association between need
for medication support or the presence or absence of med-
ication support at baseline and mortality or hospitalization
during a 3-year period. To create an ideal model for a
multivariate Cox proportional hazards model, the associ-
ation between each covariate and 3-year mortality or hos-
pitalization during the 3-year period was evaluated using
the univariate Cox proportional hazards model. The cov-
ariates included in the multivariate analysis were varniables
associated with mortality or hospitalization at P<.05 in
univariate analysis. The risk of a variable was expressed asa
hazard ratio (HR) with a corresponding 95% confidence
interval (CI). All analyses were performed using SPSS, ver-
sion 15.0 (SPSS Inc., Chicago, IL). A probability value of
<.05 was considered significant.

RESULTS

Of 1,772 participants, 681 did not have difficulty with self-
medication management, and 1,091 did. Of the 1,091 who
had difficulty with self-medication, 929 had assistance, and
162 did not. At baseline, participants who had assistance
with medication were older and lower baseline levels of
ADL and IADL functions, a higher Charlson comorbidity
index, and higher prevalence of congestive heart failure,
cerebrovascular disease, and dementia than those who did
not have difficulty and those who had difficulty but did not
have assistance (Table 1). Participants who did not have



JAGS MAY 2008-VOL 58, NO. 3

MEDICATION SUPPORT AND HOSPITALIZATION 583

Table 1. Baseline Characteristics and Adverse Outcomes of Participants with and without Difficulty with Self-

Medication Management

Ditficulty n = 1,091
No Difficulty Having Assistance No Assistance
Characteristics and Outcomes n =681 n=1929 n=162 P-Value
Baseline characteristics
Men/women, n (% of men) 191/490 (28.0) 368/561 (39.6) 52/110 (32.1) <.00
Age, mean + SD* 788+ 68 81.4 4+ 80 7994786 <.001
Activities of dally living, mean =+ SD (range 0-20)** 17430 9.2+65 145+ 46 <.001
Instrumental activities of dally living, mean = SD (range 0-8)*F 5715 14418 34417 <.001
Charison Comorbidity Index, mean + SD** 14+14 25+16 17213 <.001
Chronic diseases (% of total)
Ischemic heart disease 12.7 135 72 09
Congestive heart failure 6.4 105 98 02
Cerebrovascular disease 20.0 484 288 <.001
Diabetes mellitus 12.2 134 93 A4
Dementia B 58.4 16.0 <.00
Cancer 106 B7 78 35
Hypertension 26.3 25.8 16.7 .03
Number of medications (% of total)
1-2 15.0 208 13.0
35 45.1 44.2 395 .0o2
26 39.8 35.0 475
Adherence (% of total)
80-100% 90.7 86.9 76.5 <. 00
<B80% 93 131 235
Regular medical examination (% of total) 533 64.9 58.0 <.001
Living alone (% of total) 417 9.0 199 <.00
Having caregiver (% of total) 68.7 96.4 B5.2 <.001
Adverse outcomes (% of total)
Hospitalization during study period 36.3 46.8 46.9 <.001
Mortality 14.0 322 18.5 <.001

* Analysis of vaniance; others were analyzed using the chi-square test.

' No difficulty versus having assistance, P <,001; no difficulty versus no assistance, P =.34; having assistance versus no assistance: P = 05,
!No difficulty versus having assistance, P<.001; no difficulty versus no assistance, P<.001; having assistance versus no assistance, P<.001.
$No difficulty versus having assistance, P < .001; no difficulty versus no assistance, P <.001; having assistance versus no assistance, P < .001.
*No difficulry versus having asststance, P<.001, no difficulry versus no assistance, P =.16; having assistance versus no assistance, P<.001.

SD = standard deviation.

assistance with medication had higher rates of poor med-
ication adherence (<80%). Participants who had assis-
tance with medication had a higher rate of mortality during
the 3-year follow-up.

During the 3-year follow-up, 424 participants died,
and 758 were admitted to hospitals. Table 2 provides the
results of the crude and multivariate Cox proportional
hazards models to examine the HRs for mortality and hos-
pitalization for participants who reported difficulty with
self-medicarion management or unmet need for medication
assistance during the 3-year study period. In the crude
models, difficulty with self-medication management was
significantly associated with mortality (HR = 2.48, 95%
CI=1.97-3.11) and hospitalization (HR =1.51, 95%
Cl = 1.30-1.76), although these associations were attenu-
ated after adjusting for potential confounders (mortality,
HR=0.98, 95% CI=0.72-1.32; hospitalizarion,
HR =1.13, 95% CI = 0.93-1.38). In those who reported
difficulty with self-medication management, receipt of

medication assistance was significantly associated with a
higher risk for 3-year mortality (HR=2.70, 95%
CI=2.14-3.40) and hospitalization (HR =1.53, 95%
Cl = 1.31-1.79) in the crude model, whereas nor receiving
medication assistance was associated with hospitalization
(HR = 1.41, 95% CI = 1.09-1.83) but not with mortality
(HR =1.37, 95% Cl1=0.91-2.06). The adjustment for
confounders abolished the association between presence of
medication assistance and risk of mortality (HR = 1.00,
95% CI=0,72-1.38) and hospitalizauon (HR =1.06,
95% CI = 0.86-1.32), although the association between
lack of support and hospitalization during study period
persisted after the adjustment (HR = 1.32,95% Cl = 1.01-
1.73). The inclusion of adherence to medication (80-100%
and <80%) in the multivariate analysis led to a nonsig-
nificant risk of unmet medication support need for hospi-
ralization during the study period, but the HR remained
rather constant (HR = 1.31, 95% CI = 0.99-1.72). Figure 1
shows the multvariate-adjusted Kaplan-Meier plots of
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Table 2. Cox Proportional Hazard Models for Mortality or Hospitalization During a 3-Year Period
Difficulty with Self-Medication
Difficulty with Self-Medication Receiving Assistance Absence of Assistance

Mortality and Hospitalization Hazard Ratio (95% Confidence Interval)

Mortality
Crude mode! 2.48 (1.97-3.11) 2.70 (2.14-3.40) 1.37 (0.91-2.06)
Adjusted™* 0.88 (0.72-1.32) 1.00 (0.72-1.38) 0.92 (0.60-1.42)
Hospitalization
Crude model 1.51 (1.30-1.76) 1.53 (1.31-1.79) 1.41 (1.09-1.83)
Adjusted’ 1.13 (0.93-1.38) 1,06 (0.86-1.32) 1.32 (1.01-1.73)
* Adjusred for sex, age, activity of daily living (ADL) score, living arrang , regular medical i ber of regular medicanions, and presence or

absence of chronic diseases, including congestive heart failure, dementia, cancer, and hypertension.

" Adjusted for sex, age, ADL score, Iwmg uun.gem:m. r:gu!ar tundu:al examination, number of regular medications, and presence or absence of chronic diseases,
meluding congestive heart failure, cerebro 3 1l and cancer.

survival and hospitalization during the 3-year follow-up in
participants according to the presence or absence of diffi-
culry with self-medication management, or receiving med-
ication assistance.

people who require medication assistance, was associated
with higher all-cause mortality and all-cause hospitaliza-
tion during a 3-year follow-up period, although these as-
sociations disappeared after adjusting for potential
confounders. However, in participants who had difficulry
with self-medication management, the crude model dem-
onstrated that receipt of medication assistance was associ-
ated with higher mortality and hospitalization during the
study period. Needing but not receiving assistance was as-

DISCUSSION

The present study found that difficulty with self-medication
management in elderly people, in other words in elderly
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Figure 1. Multivaniate adjusted Kaplan-Meier plots of survival (A, B) and hospitalization (C, D) during the 3-year follow-up in
participants according to the presence or absence of difficulty with self-medication management, or receiving medication assistance.
Gender, age, activities of daily living (ADL) score, living arrangement, regular medical checkup, number of regular medications, and
presence or absence of chronic diseases including congestive heart failure, dementia, cancer, and hypertension were included as
covariates for mortality analysis and gender and age, ADL score, living arrangement, regular medical checkup, number of regular
medications, and presence or absence of chronic diseases including congestive heart failure, cerebrovascular disease, diaberes mellirus,

and cancer were included as covarniates for hospitalization analysis. (B) The lines of “having assistance” overlap the lines of no difficulty
with self-medication.
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sociated with more hospitalization but not greater mortal-
ity than having no difficulty, although after adjustment for
potential confounders, the association between 3-year mor-
tality and hospitalization and receipt of medication man-
agement assistance disappeared, suggesting that higher risk
of mortality or hospitalization in participants receiving as-
sistance was related to their baseline characrerisncs, in-
cluding age, ADL status, comorbidity, and living
arrangement. In contrast, the association between hospi-
talization during the 3-year study period and the absence of
medication management assistance in those having diffi-
culty with self-management persisted even after full adjust-
ment for potenrial confounders.

These observations may indicate that unmet need for
assistance with medication management is a risk factor of
all-cause hospitalization in community-dwelling older peo-
ple with disabilities. The lack of help to appropriately self-
manage complicated medication regimens seems to lead ro
poor adherence to medication regimens.!' Poorer adher-
ence was observed in participants who had no help for
medication than in those who reported no difficulty with
medication management or in participants receiving med-
ication assistance. Poor adherence to medication regimens
accounts for substantial worsening of disease and health
condirion.'?='* In addition, it has been reported that a high
percentage of medication-related hos?ital admissions are
due to poor medication adherence.'®' These results sug-
gest that the poor adherence contributes to the higher risk of
hospitalization at least in part because of unmet need for
support for medication management in community-dwell-
ing disabled older people. However, in the present study, the
inclusion of medication regimen did not greatly influence
the HR of the lack of needed assistance for all-cause hos-
pitalization adherence in the multivariate analysis, which
suggests that poor adherence may not be a major cause of
the higher hospitalization in participants who do not re-
ceive help for medication management. It has been dem-
onstrated that the adverse drug events in older people are a
major cause of hospitalization in older people.’®” The lack
of needed assistance may lead not only to poor adherence to
medication regimens, but also to the adverse drug events
that the inappropriate use of drugs causes, including taking
the wrong dose and inappropriate frequency or route of
administration.

Reasons other than taking medication might be in-
volved in the greater risk of hospirtal admission in those with
an unmet need for medication management. The unmet
needs for medication support by family or formal commu-
nity-based services under the LTCI program may also reflect
the multiple types of unmer needs for various kinds of ADL
tasks. Poorer total informal care levels, as assessed by vis-
iting nurses or care managers, were observed in participants
who did not receive the help that they needed with med-
ication management than in those who had medication
support (data not shown). These total unmet needs for care
may contribute to substantial worsening of disease and in-
crease the risk of hospitalization in community-dwelling
older people with disabilities.

This study had important limitations. Because of the
observational design, the marginal significance of the unmet
need for medication support for hospitalization risk could
be due to unmeasured factors, including the severity of

chronic diseases of patients, health conditions of caregivers,
socioeconomic status, educational attainment, and quantity
and quality of community services. In the analysis, baseline
data about medication management and medication use
were included, but changes in care and medication during
the follow-up period were not considered. In addition, these
findings may not be generalizable to other populations,
given that health practices, a variety of social and economic
factors, ethnic attitudes about caring for very old people,
and cost may have influenced them. The self-reported abil-
ity to manage medication and the self-reported average
medication adherence may not have been accurate or re-
flected precise ability and adherence rate. More-objective
and -precise assessments of difficulty with medication man-
agement and adherence rate should be used in the future
research in this area, and further studies are needed to de-
termine what kind of medication management problems are
involved in the poor outcomes of disabled elderly people
and what kind of medication supports are important to
improve the outcomes.

The present study demonstrated that lack of medica-
tion assistance in those needing medication support was
associated with higher risk of hospitalizarion. Healthcare
providers and families should recognize the importance of
evaluating the ability of older people to independently ad-
minister medications and provide the appropriate medica-
tion support for subjects who need medication assistance.
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ABSTRACT

Background: Maintaining continuous pharmacological treatment of patients with
dementia is often difficult. In the current study we surveyed the discontinuation
of donepezil, a cholinesterase inhibitor, for the treatment of Alzheimer’s disease
in a Japanese geriatric outpatient clinic in a university hospital.

Methods: Using a retrospective chart review from 1 July 2003 to 30 June 2005,
prescriptions of donepezil and the reasons for discontinuing the prescription in
a university hospital were determined. The severity of dementia was evaluated
by the clinical dementia rating (CDR).

Results: Out of 264 patients, 140 (53.1%) discontinued taking donepezil during
the two-year observation period. The mean age of the contnued group and
the discontinued group did not differ significantly (79.5+6.7, 79.8 +6.4,
respectively). Kaplan-Meier analysis showed that the patients with more severe
cognitive impairment (CDR score = 3) discontinued donepezil earlier and more
frequently. The reasons for discontinuation were a change in the doctors
treating the patients (n=71), ineffectiveness (n=16), gastrointestinal side-
effects (n=11), and others (n=41). In patients with CDR =1 or 2, changes
of doctors were the most frequent reason for discontinuation. However, in
patients with CDR = 3, ineffectiveness of the medication was the major reason
for disconrinuation.

Conclusion: Donepezil was frequently discontinued, and the rate of discontinua-
tion was higher in patients with advanced dementia.
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