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Overseeing medication-taking is a critical aspect of dementia caregiving. This randomized 

controlled trial examined the efficacy of a tailored, problem-solving intervention designed to 

maximize medication management practices among caregivers of persons with memory loss. 

Eighty-three community-dwelling dyads (patient + informal caregiver) with a baseline average of 

3 medication deficiencies participated. Home- and telephone-based sessions were delivered by 

nurse or social worker interventionists and addressed basic aspects of managing medications, plus 

tailored problem solving for specific challenges. The outcome of medication management 

practices was assessed using the Medication Management Instrument for Deficiencies in the 

Elderly (MedMaIDE) and an investigator-developed Medication Deficiency Checklist (MDC). 

Linear mixed modeling showed both the intervention and usual care groups had decreases in 

medication management problems as measured by the MedMaIDE (F=6.91, p<.01) and MDC 

(F=9.72, p<.01) at 2 months post-intervention. The phenomenon of reduced medication 

deficiencies in both groups suggests that when nurses or social workers merely raise awareness of 

the importance of medication adherence, there may be benefit.
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Introduction

Reducing medication errors and promoting medication adherence are well-recognized 

patient care priorities that are increasingly important for nurses in home care and other 

community-based geriatric care settings. Community-dwelling older adults with impaired 

cognition are at particular risk for medication errors and for experiencing more general 

problems with medication adherence.1–3 Barriers to medication adherence among such 

individuals have been documented to include patients’ cognitive symptoms (difficulty 

understanding new directions), behavioral problems (uncooperativeness), and functional 

deficits (e.g., scheduling medications into a routine). In addition to these illness-related 

barriers, recent studies suggest that prescriber factors, such as the total daily pill burden, and 

environmental factors, like living alone, can also contribute to medication nonadherence in 

cognitively impaired older adults.4–7

As compared to other populations, studies of interventions to improve medication adherence 

among cognitively impaired older adults are limited and reveal mixed results. For example, 

findings from one published pilot study indicate that patient reminder systems may have a 

smaller magnitude of effect for cognitively impaired persons relative to other older adults.8 

A pilot study by Ownby and colleagues showed that providing either automated reminders 

or tailored information may be beneficial for improving medication adherence in patients 

with memory loss.9 Similarly, another small study of 36 cognitively impaired Veterans with 

heart failure found pictorial medication sheets to improve adherence.10 While the 

interventions in these studies targeted patients, in practice, direct assistance by family and 

other informal caregivers remains the first line approach to ensuring that those with impaired 

cognition take medications in accordance with their prescriptions.11,12 A related line of 

research showing that dementia caregivers are slow to assume responsibility for 
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administering patients’ medications and often wait until safety issues are overt11,13 

underscores the need for medication management interventions that target caregivers.14 

While at least one study showed that the involvement of family caregiver is associated with 

better medication adherence, qualitative research on this topic indicates that assuming 

responsibility for medication management can be a major source of stress for dementia 

family caregivers.12,15 Caregivers in two qualitative studies described frustration with 

working to avoid conflict and to address uncooperativeness with care recipients during 

medication administration, with caregivers in the study by While and colleagues poignantly 

emphasizing that these challenges persist despite the caregiver having adequate knowledge 

of the medication regimen.12 This suggests that the problems faced by family caregivers of 

those with cognitive impairment are complex and unlikely to be addressed by standard 

nursing interventions like medication education or the use of reminder systems. The 

objective of this study, therefore, was to develop and examine the efficacy of a tailored, 

problem-solving intervention on informal caregivers’ management of medications for 

community-dwelling persons with memory loss.

Material and Methods

Study Design and Setting

This was an unblinded, randomized controlled trial of a tailored medication management 

intervention targeting informal caregivers of community-dwelling persons with memory 

loss. An unblinded design was necessary because it was not feasible to blind participating 

caregivers to their group assignment. For example, the consent form specified that the 

number of study visits would vary by group assignment. Thus, caregivers h ad knowledge of 

their group assignment by virtue of the study visitation schedule.

Caregivers were recruited from the community through mass mailings; mailings to family 

members of participants in the local Alzheimer Disease Research Center (NIA grant# 

blinded for peer review); brochures in pharmacies, clinics, adult day care centers; and 

support groups; and by advertising in other community venues (e.g., libraries, Meals on 

Wheels) (see Figure 1, CONSORT diagram). The setting for intervention delivery and study 

assessments was the participants’ homes. The University of [blinded for peer review] 
Institutional Review Board approved this research.

Study Population

Persons with memory loss and their informal caregivers were recruited in pairs, or dyads. 

Patient participants were included if they had self- or caregiver-reported memory loss 

necessitating help with medication taking, two or more co-morbid conditions requiring 

medication, and provided informed consent or assent (with proxy consent) to participate.

Informal caregivers were family members or kin-like friends of participants with memory 

loss and had to be at least 18 years or age, participate in the management of the patient’s 

medications, exhibit at least 1 deficiency on any of 3 measures of their ability to effectively 

manage the patient’s medications (see Measurements below), and live within 75 miles of the 

University of [blinded for peer review] (to ensure feasibility of home visits). Because the 

Lingler et al. Page 3

Geriatr Nurs. Author manuscript; available in PMC 2017 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



determination of whether a deficiency was present required administration of a research 

interview, this step of eligibility confirmation was established following informed consent.

Intervention

Intervention structure—The randomization ratio for this study was 1:1: intervention or 

usual care/control. Random group assignments were computer generated using permuted 

blocks within strata16 to ensure that the two groups had a balanced distributions on the 

following factors: assignment to either a nurse or social worker interventionist, the 

relationship of caregiver to the patient (spouse, son/daughter, other) and race/ethnicity 

(white, nonwhite). Intervention sessions were delivered by either a nurse or social worker 

and included 2 or 3 home visits, 2 weeks apart, followed by 2 to 3 telephone sessions, 7 to 

10 days apart. The rationale for including interventionists from both nursing and social work 

was that, in practice, both home care nurses and case management social workers are equally 

likely to be positioned to support family caregivers who are assuming a role in administering 

medications to a person with memory loss. In this study, differences in the professional 

backgrounds of the two interventionists were accounted for by ensuring that both had the 

same total years of education (master’s degree) and amount of previous experience in 

dementia care, while both received the same training on delivery of the intervention and had 

the same unlimited access to a study pharmacist for the duration of the project. Assignment 

to either a nurse or social worker interventionist was kept consistent for the duration of the 

study.

Flexibility in the number of interventionist contacts (2 vs. 3) allowed for the intensity and 

length of the intervention to be tailored to match the level of challenges being experienced 

by each caregiver. The mean length of home visits was 40.05 minutes (SD 13.22) and 

telephone sessions was 13.42 minutes (SD 6.34). The total duration of the intervention was 8 

weeks.

Intervention content—Guided by an intervention manual, sessions with the nurse or 

social worker interventionist addressed 7 basic aspects of the caregiver’s role in managing 

medications (i.e., “Common Problems” “Preventing Errors” and “Contingency Planning”; 

see Table 1). The 7 areas of emphasis in the manual were derived from a) a review of the 

problems typically encountered by caregivers as described in the literature, and b) input 

from multidisciplinary team members with expertise in dementia care. Caregivers were 

provided with a self-study version of the intervention manual to reference in between 

interventionist contacts. Each contact by the interventionist included one on one discussions 

between the interventionist and caregiver, focusing on one or more aspects of the caregiver’s 

role in managing medications. During each discussion, general features of an aspect were 

discussed and then the caregiver was encouraged to relate the content to a specific aspect of 

his or her own caregiving experience. For example, after the importance of contingency 

planning was discussed, the caregiver was asked to describe his or her own plans for a 

substitute medication manager should he or she become unable to fulfill that aspect of the 

role, either temporarily or permanently. If plans were not in place, the interventionist used a 

problem-solving approach to encourage the caregiver to develop a contingency plan. As 

strengths were identified, positive reinforcement was provided. Examples of strengths 
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included the performance of appropriate medication management activities or statements 

that reflected motivation to promote medication safety. As challenges were identified, 

interventionists expanded on the basic information covered by the manual to engage 

caregivers in individually tailored problem126 solving beginning with challenges that 

caregivers self-identified as areas of greatest concern.17,18

Intervention maintenance—After the initial 8-week intervention period, caregivers 

received a series of maintenance phone calls to reinforce the skills learned during the 

intervention. Four bi-weekly calls occurred over the 8-week maintenance period.

Usual care—At baseline, dyads randomized to the usual care group received a pamphlet 

on medication safety from the Alzheimer’s Association and a manual of resources for their 

county of residence and surrounding counties as an attention control measure. Upon study 

completion, a caregiver self-study version of the intervention manual was provided to 

participants in the usual care group. In terms of the attention received as part of usual care, 

caregivers in this group received home visits for data collection, which typically lasted for at 

least an hour. The consent, screening and baseline visit typically exceeded two hours in 

length and included the administration of multiple interview-based instruments as well as an 

observation of the caregiver enacting medication administration. It should also be noted that, 

as a matter of promoting safety, any errors noted during medication reconciliation were 

brought to the attention of both caregivers and prescribers regardless of group assignment. In 

addition, all participants received care as usual from their health care providers.

Intervention fidelity—An independent rater randomly selected 10% of the cases from 

each interventionist for an audit of protocol fidelity. The rater reviewed audiorecordings of 

all available intervention sessions for these cases using an intervention fidelity checklist to 

determine percentage of agreement [POA] with study protocol (meaning, a determination of 

whether or not key elements of the intervention protocol were implemented), followed by an 

assessment of the quality of the interaction (QOI) between the interventionist and caregiver 

participant.19 The range of possible scores for the QOI assessment was 0 to 5, with 5 

reflecting the highest quality interaction. The overall POA was 91.6% (SD 7.5). The overall 

interventionist QOI was 4.5 and the participant QOI was 4.5.

Measures

Using a questionnaire developed for the University of [blinded for peer review] School of 

Nursing Center for Research in Chronic Disorders (CRCD) socio-demographic information 

was collected for both patients and caregivers. 20 The Co-morbidity Questionnaire also 

developed for the CRCD was used to characterize the number and type of co-morbid 

conditions reported by both the patient and the caregiver. A detailed description of the 

psychosocial and clinical characteristics of the sample has been previously published.21 The 

outcomes for the current analysis were measured as follows.

The Medication Management Instrument for Deficiencies in the Elderly (MedMaIDE)22 

uses a combination of interview and observation to assess a caregiver’s knowledge of 

medications, how to take medications, and how to procure medications. Each medication 
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that the person is taking is reviewed during administration of this tool and 13 of the items are 

scored and summed, resulting in a score with a possible range from 0 to 13 where high 

scores indicating more deficiencies across the medications.

To capture additional deficiencies, the MedMaIDE was augmented by an investigator 

developed 15-item Medication Deficiency Checklist (MDC).21 The MDC uses caregiver 

interviews to assess for the presence of errors and problems such as “chewing pills or 

capsules”, “taking at the wrong time”, “repeating doses”, and “patient refuses/

uncooperative.”21 Assessment of reliability for this investigator-developed checklist 

demonstrated a Cronbach's alpha of .38 and test-retest at 8 weeks r=.661, p=.000 (n= 49 

control subjects). Concurrent validity was assessed using the 4-item Morisky self-reported 

adherence measure; findings showed a correlation of r=−.296, p=.007.

At baseline, an investigator developed Medication Reconciliation Form was administered to 

participating dyads and their prescribing providers. This form served to identify: 

medications that were prescribed and not being taken by the patient, medications that were 

being taken and not prescribed by the primary care provider, and whether the dosing was 

correct.21

Acceptability of the intervention was assessed by administration of a set of Likert scaled 

questions and eliciting open-ended comments during an exit interview at study completion.

Analysis

IBM SPSS Statistics for Windows (version 22, IBM Corp., Armonk, NY) was used for data 

analysis. Descriptive statistics were computed to describe the samples of caregivers and 

patients using mean/medians for central tendency and standard deviations/ranges for 

dispersion for continuous type variables and frequency counts and percentages for 

categorical variables. Two sample t-tests and contingency table analysis with chi-square tests 

of independence were used to compare the patient and caregiver samples by group 

assignment (intervention vs. usual care). Linear mixed modeling was used to examine the 

effect of group assignment over time. The level of significance was set at .05 for two-sided 

hypothesis testing.

Results

Sample characteristics

Our recruitment approach yielded 173 telephone inquiries about the study. Of those 173, 82 

were excluded (see Figure 1) and 91 provided informed consent to the study. Of the 91 who 

consented, 83 were eligible and randomized into intervention (n=42) or usual care (n=41). 

There were no significant differences in caregiver and patient participant characteristics 

based on randomized group assignment (Table 2). Both participating caregivers and patients 

were predominantly female (70% and 60%, respectively) and Caucasian (88%). Caregivers 

exhibited a baseline average of 3 deficiencies in managing the care recipient’s medications 

(see Table 2). As previously reported, the most common types of medication deficiencies as 

identified using the Medication Deficiencies Checklist (MDC) at baseline were 

administering the medication at the wrong time, patient forgetting to take the medication, 
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either member of the dyad losing pills, and caregivers forgetting to administer (completely 

omitting) medication doses.21

Satisfaction with the intervention

Upon completion of the study exit interview, most (88%) caregivers in the intervention 

group reported the intervention topics to be useful and relevant. Almost all (92%) reported 

that the intervention was helpful for managing the patient’s treatment plan.

Adherence/Medication Management Outcomes

There were no significant time by randomization group interactions (MedMaIDE: F=.420, 

p=.52; MDC: F=0.22; p=.64). Rather, linear mixed modeling showed that both the 

intervention and usual care groups had significant decreases in the number of medication 

management problems as measured by the MedMaIDE (F=6.907, p<.01) and MDC (F=9.72, 

p<.01) at 2 months post-intervention. The average number of deficiencies at follow up was 

2.19 (SD=1.52) for the intervention group and 2.36 (SD=1.51) for the usual care group. The 

most common type of deficiencies observed at follow up were dropping or losing pills (n = 

31), caregivers forgetting to administer (completely omitting) medication doses (n = 27), 

administering the medication at the wrong time (n=25) and patient forgetting to take the 

medication (n=25). While each of these issues was reported in both the intervention and 

control groups, the 5th most common type of deficiency, wrong dose taken from pill keeper, 

was present only in the usual care group (n=10).

Discussion

At least one medication management deficiency was required for enrollment into this study; 

however, it was not uncommon for caregivers to exhibit multiple deficiencies at baseline, 

with an average of 3 and a maximum of 8 deficiencies detected across measures among 

dyads in this sample. This level of nonadherence is consistent with previous studies wherein 

rates of medication nonadherence for community-dwelling older adults with dementia are 

typically reported to exceed 30%.23,24 As such, this study adds to the growing body of 

evidence that nurses and other homecare providers are highly likely to encounter caregiving 

dyads (patients + family members) who are experiencing problems with medication 

adherence. In clinical practice, it has traditionally been assumed that transferring medication 

management responsibilities over to a family caregiver will resolve such problems, yet 

baseline data from this study suggest that problematic medication management practices 

seem to persist despite the involvement of a family caregiver in medication management.

Our study further adds to the literature by documenting that, in the context of home based 

care for persons with cognitive impairment, medication management deficiencies on the part 

of caregivers are modifiable and can decrease over time. This is an important finding given 

that previous studies of interventions to support self-management of medication taking 

among cognitively impaired older adults, have yielded inconsistent results and led to calls to 

address the complexity of such self-care with comprehensive interventions. In our sample, 

both the intervention and usual care groups improved within two months of study 

enrollment, dropping from an average of 3 to 2 medication deficiencies as measured using 
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the MDC. While this improvement was expected in the intervention group, our finding of no 

significant time by randomization group interactions, suggests that the improvement could 

not be accounted for by only the intensive, tailored problem solving that intervention 

participants received.

One interpretation of our finding of improvement in the usual care group is that medication 

deficiencies may resolve over time without a prolonged intervention. It is also possible that 

the usual care group benefited from the level of attention that they received by being in the 

study. As noted above, caregivers in the usual care group participated in a face-to246 face 

baseline assessment by a study nurse or social worker which included questions about their 

knowledge of medications and approaches to managing them, underwent medication 

reconciliation, and received an initial set of resources with the understanding that additional 

resources would be forthcoming upon study completion. While it was assumed that this level 

of attention was akin to usual care, it is possible that the very act of having a nurse or social 

worker raise awareness of the importance of medication adherence may have prompted 

caregivers to self-identify, or consult with others in their social network to identity, 

approaches to addressing the problems they were experiencing.

Focused, brief approaches to improving medication adherence have shown promise in other 

populations.25–27 Our intervention was designed based on the assumption that caregivers of 

persons with cognitive impairment faced different challenges than caregivers of persons with 

physical health problems and therefore required additional nursing or social work support. 

The intervention was guided by a theoretical framework (social cognitive theory and self-

efficacy theory) focused on tailored problem-solving. However, we standardized the 

intervention sessions to ensure that all participants received basic content 7 key aspects of 

the caregiver’s role in medication management. An adaptation of the intervention going 

forward may be to forgo the presentation of all elements of the caregiving role, and begin 

with a focused needs assessment to determine the individual caregiver’s primary challenge. 

Future research may also explore the feasibility and potential impact of having caregivers 

self-administer content from the intervention manual, either as a workbook or online 

module. Studies with larger samples may allow for direct comparisons of the intervention’s 

effect for different types of caregivers, such as spousal vs. nonspousal or male vs. female.

Limitations

There were several limitations in this study. First, the sample may have been biased toward 

caregivers who were highly motivated to get assistance with medication management as 

most participating caregivers self-referred to the study upon viewing advertisements. 

Second, it should be noted that medical records were not examined in this study so the 

etiology of patient participants’ cognitive impairment was not known. Third, the sample had 

limited racial and ethnic diversity, which constrains the ability to generalize findings to care 

dyads from underrepresented minority groups.

Conclusion

In conclusion, we developed and implemented a tailored, problem-solving intervention for 

informal caregivers who manage medications for those with memory loss. The intervention 
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consisted of both core and tailored content and was well received by study participants. 

Two280 month outcomes show similar rates of decline in medication errors for both 

intervention and usual care participants. Potential explanations for the phenomenon of both 

groups improving include the possibility that merely raising awareness of the importance of 

medication adherence has a beneficial impact on caregivers of persons with cognitive 

impairment.
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Figure 1. 
CONSORT Diagram
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Figure 2. 
Medication Deficiency by group and time. Note that a higher deficiency value indicates 

greater deficiency in a caregiver's management of the recipient's medication. MDC: 

Medication Deficiency Checklist; MedMaIDE: Medication Management Instrument for 

Deficiencies in the Elderly  Intervention  Usual Care
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