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Abstract

Background: Medication management tasks are commonly performed by family caregivers caring for patients with dementia, but
caregivers also reported difficulties in performing these tasks.

Objectives: Using the 2017 National Study of Caregiving (NSOC) and the 2017 National Health and Aging Trends Study (NHATS), this
study examined the association between caregiver characteristics and caregiver difficulty in performing medication management tasks
(e.g., ordering medications, keeping track of medications, giving shots).

Methods: The main independent variable was the number of medication management tasks performed by the caregivers. The
dependent variable was difficulty in performing medication management tasks. Other variables of interest included caregiver age, sex,
education, co-residence with the care recipient, and use of support services. This study used the Pearlin’s Stress and Coping Model to
select other control variables from hundreds of variables contained in the NSOC. A lasso logistic regression model was used to account
for the large amount of other control variables.

Results: Caregiver difficulty was found mainly in keeping track of medications or giving shots (42.4%). More medication management
tasks were significantly related to caregiver difficulty [OR=2.71; 95% Cl (1.84 - 3.99)]. A significant association linking support service
use with task difficulty was also observed [OR=1.82; 95% CI (1.06 - 3.13)], which warrants additional research.

Conclusions: Caregiver difficulty was found mainly in keeping track of medications or giving shots. More medication management tasks
were significantly related to caregiver difficulty. Since patients with dementia are often on multiple medications, it is crucial to ensure

medication management is done correctly to avoid adverse health consequences.
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More than 16 million family and unpaid caregivers provide care
to people with Alzheimer's or other dementias in the United
States.! Patients with dementia are often unable to take their
medications as prescribed due to cognitive and physical
constraints. The responsibility of managing medications for
patients with dementia often falls on family caregivers.>?
Medication management is defined as: “the entire way that
medicines are selected, procured, delivered, prescribed,
administered and reviewed to optimize the contribution that
medicines make to producing informed and desired outcomes
of patient care”.* This outlines the full scope of medication
management tasks that caregivers perform, including aspects
of acquisition, storage, adherence, and monitoring of safety
and efficacy.®

Medication management has been reported in several studies
as the most common health care-related task performed by
caregivers.® Decades ago, when IADLs (instrumental activities
of daily living) were created to measure patient’s dependency,
“help with medications” was categorized as one of the IADLs.®
With the increasing complicated medication regimen
prescribed to patients with dementia, researchers have singled
out assistance with medications and other health care-related
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tasks as a group, because these tasks have become increasingly
prevalent, and they require complex medical knowledge and
skills. 810,11

Managing medications is challenging for caregivers. More than
60% of caregivers who manage medications reported this task
was emotionally difficult and frightening,'* and 29% of
caregivers who performed medication management tasks
experienced anxieties about making mistakes and causing
harms to the patients.® Caregivers have reported making
medication errors, commonly occurring in the storage and
administration of medications, such as losing pills,
administering the medications at the wrong time, missing a
dose, etc.?2 A study showed that one in eight caregivers who
helped with medication management reported that they were
aware of making mistakes in medication administration.3
Medication errors can lead to adverse drug events that affect
patient health profoundly. A study using the National Electronic
Injury Surveillance System in the United States from 2007 to
2009 revealed the number of hospital emergency admissions
caused by adverse drug events was 99,628 annually among
older adults.'* Since the volume and scope of health care
services has expanded dramatically over the years, this number
is very likely an underestimate.

A number of studies have demonstrated the difficulties of and
barriers to medication management faced by caregivers. First,
caregivers need to deal with the complex medication regimens
prescribed to patients with dementia.” Patients with dementia
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take an average of 10 medications,'> which may vary in dosage
forms and need to be administered at different times during the
day.? Administering inhalers, injections, or adjusting doses add
extra complexity to the medication management tasks.?
Second, caregivers need to help administer medications while
handling care recipients’ behavioral changes. As care recipients
no longer understand the importance of taking medications,
this could result in resistance.® For other patients, to prevent
them from taking more medications by mistake, caregivers
have to lock up medications or store them out of the patient's
sight.? Patients with dementia in advanced stages often have
difficulty swallowing, so caregivers may need to split or cut pills
without realizing this can affect the therapeutic outcome of the
medications.>” Third, caregivers lack knowledge in medication
management tasks and training. A study reported 92.3% of the
patient-caregiver dyads identified at least one deficiency in
medication knowledge, in how to take medications, and in how
to procure medications properly.? Caregivers also find it
difficult to interpret medical jargon in prescriptions, such as
“Pro Re Nata (PRN)”, meaning taken as needed.'® Despite the
lack of knowledge in medication management, caregivers
receive limited training. More than 60% of the caregivers learn
managing medications on their own, with almost half never
receiving training from anyone.®

Community pharmacists are uniquely positioned to help
caregivers during pharmacy encounters.’® Community
pharmacists are the most accessible primary care health
professionals, and they interact with patients with dementia
and caregivers frequently.?® This study aims to examine the
association between caregiver characteristics and difficulties in
medication management tasks. The study findings can help
guide pharmacists and other providers to support caregivers in
medication administration and adherence.

Data

This study used two linked nationally representative surveys,
the 2017 National Study of Caregiving (NSOC) and the 2017
National Health and Aging Trends Study (NHATS).2! The NSOC
is a study of family and other unpaid caregivers who helped
older adults living with physical and cognitive limitations in
daily activities. The NSOC has been conducted three times
in conjunction with the NHATS in 2011, 2015, and 2017. NHATS
participants were Medicare enrollees who were 65 years and
older. NHATS participants were eligible for NSOC if they
received assistance in the past month with self-care or mobility
activities or household activities, the latter for health or
functioning reasons.

Once eligible NHATS participants were identified, they were
asked to nominate up to five caregivers to contact for
interviews. For older adults with more than five eligible
caregivers, five caregivers were randomly selected. Caregivers
were eligible for NSOC if they were family members or unpaid
non-relatives who provided assistance to the NHATS
participants in the past month with mobility, self-care,
household tasks, or transportation, or in the past year with

money matters (other than bills, banking), or provided
assistance with medical activities such as handling health
insurance. Upon obtaining oral consent, a telephone interview
was conducted with the caregivers. Of 6,312 participants in
NHATS, 2,214 were eligible for NSOC. These individuals
nominated 4,676 caregivers to be interviewed by NSOC. Non-
response could be due to NHATS participants not providing
contact information for their caregivers, or if caregivers refused
to be interviewed or could not be located. The final 2017 NSOC
study sample consisted of 2,652 caregivers to 1,697 care
recipients. This yields 92.4% and 61.9% first-stage and second-
stage response rates, respectively.??

Method

Study population

The study population was 2,652 caregivers caring for older
adults with dementia. Dementia in NHATS and NSOC refers to
probable dementia, which the NHATS determined either by
self-report of dementia diagnosis, a score indicating dementia
on the AD8 Dementia Screening Interview, or performance on
cognitive tests of memory, orientation, and executive
function.? This study first excluded 328 caregivers who did not
help in the last month or whose care recipients died, and then,
this study further excluded 312 caregivers who were helping
older adults living in residential care, 96 older adults living in
nursing facilities, and 1,296 caregivers whose care recipients
were patients with possible or no dementia.

Variables

The main independent variable was the number of medication
management tasks performed by the caregivers. Following
Noureldin and Plake,’ items related to medication management
tasks included: ordering medications, keeping track of
medications, and giving shots/injections. The item on keeping
track of medications was defined as making sure the correct
medication is taken at the correct time.?* Caregivers were asked
if they had helped with each of these medication management
tasks in the last month. Answers to these questions were in
yes/no format. The summed number of medication
management tasks ranged from 0 to 3. A detailed description
of the items is in Table 1.

The dependent variable was difficulty in performing medication
management tasks. Caregivers that helped with medication
management tasks were asked the level of difficulty for each
task. Two types of difficulty were assessed in the survey:
difficulty ordering prescribed medicines, and difficulty
managing medications or giving shots or injections. A
description of the difficulty items is in Table 1. Answers to the
questions ranged from very difficult, somewhat difficult, a little
difficult, and not at all difficult. Very difficult was coded as 4,
and not at all difficult was coded as 1. Following previous
studies, those who had not performed the tasks in the past year
were coded as 1.25?% A summed score for the two types of
difficulties ranged from 2 to 8. Given the positive skew in the
data, the median (=2) was used to split the sample for analysis.

“

This study grouped caregivers whose score was 2 as “no
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difficulty”, and anyone with a summed score above 2 as “any
difficulty”.

Other variables of interest included caregiver age (17-49, 50-59,
60-69, 70 and older), sex (female, male), education (less than
high school, high school, some college, college and above),
whether the caregiver lives with the care recipient, and use of
support services. Use of support services was measured by
combining the sum of the five support services items in NSOC:
support group, respite care, training, financial help (including
Medicaid), and paid helpers. Respondents answered “yes” or
“no” to the question if they had used each of the support
services in the last year. “Yes” was coded as 1 and “no” is coded
as 0. The summed score of support services ranged from 0 to 5.
For those whose score was zero, they were categorized as “no
support service”. Those with a score of larger than zero were
grouped under “any support service”.?’

Analysis

Demographic characteristics of the sample caregivers, as well
as characteristics of their medication management tasks and
difficulty in performing these tasks were presented. Statistical
differences between groups with and without difficulty were
evaluated using Chi-squared tests for categorical variables and
t-tests for continuous variables.

This study used the Pearlin’s Stress and Coping Model to select
other control variables from the rich amount of variables
contained in NSOC.2 This model has been widely used in
assessing caregiver outcomes, and is recommended for
use by professionals who work with family caregivers.?® In this
conceptual model, other control variables that pertained to five
domains of caregiver stress were selected in the lasso logistic
regression model: the background and context of stress
(caregiver’s sociodemographic characteristics); the primary
stressors (e.g. cognitive status of the care recipient); secondary
role strains (e.g. family conflict, constriction of social activities),
secondary intrapsychic strains (e.g. mastery, competence), and
the mediators of stress (e.g. social support, coping).

Given the large amount of other control variables drawing from
the Stress Model, including them all in the regression model is
likely to incur overfitting problems.3° To reduce overfitting, this
study used a lasso logistic regression model with the “dslogit”
command in STATA.3! Lasso stands for “least absolute shrinkage
and selection operator”. It is a penalized regression, or
regularization, that introduces a penalty term to the regression
model to shrink the coefficients of the unimportant variables to
zero. However, lasso tends to omit covariates with small
coefficients, and this can bias other coefficients.3! To solve this,
this study used dslogit, meaning double selection. Here is a
simple example,

y=ad+Bx+¢€

Where d is the variable of interest, x represents all the other
control variables, y is the dependent variable, and € is the error
term. Double selection first runs a lasso of d on x. Next, it runs

a lasso of y on x. Let ¥ be the union of the selected control
variables from the previous two lasso models. Finally, regress y
on d and %.3! By running double selection, dslogit is robust to
the mistakes that lasso makes. The lasso inference commands
do not report the estimates of the coefficients on the other
control variables (). The model for this study is:

Difficulty in performing medication management tasks =
a1 number of medication management tasks + a2
caregiver age + a3 caregiver sex + 04 caregiver education
+ a5 co-residence with the care recipient + as caregiver
support service usage + 3 all other control variables + €

All statistical analyses were performed using STATA 17
(StataCorp, College Park, Texas) and statistical significance was
determined by an a level of 0.05. The complex survey design of
NHATS and NSOC were not considered in this study, because
the lasso inference commands in STATA do not support survey
weights.3! Regression analysis was clustered at the care
recipient level. Regression results were reported using adjusted
odds ratios. The extent and nature of missing data was
examined. Item nonresponse was in general low (<5%), and
missing values were imputed using single imputation. Following
the approach by Gottschalk,3> missing values for age,
categorized as ‘don’t know (DK)’, ‘refused (RF)’, and ‘missing
(M) in the NSOC, were replaced by the mean. For education,
missing values were replaced by the mode (some college). For
co-residence, missing values were coded as 0 (not living with
the care recipient). For the number of medication management
tasks, and the number of support services, this study used the
STATA command “rowtotal” to sum the underlying variables.
This command treats missing values as zero. For the difficulty
items, missing values were replaced by 1 (not at all difficult).

Results

The study sample included 620 caregivers of 357 community-
dwelling older adults with dementia (Table 2). Caregivers
performed an average of 1.4 medication management tasks.
The caregivers were mainly females (69.8%), above 60 years old
(56.7%), with some college education (39.0%), and living with
the care recipient (54.4%). More than half (56.5%) of the
caregivers did not use any support service.

Figure 1 shows the percentage distribution of caregiver
difficulty in performing medication management tasks. More
caregivers reported difficulty in keeping track of medications or
giving shots. The total percentage of reporting a little difficulty
and above for keeping track of medications or giving shots was
42.4%, larger than that for ordering prescribed medicines
(34.0%).

Table 2 reports the characteristics of caregivers by levels of
medication management task difficulty. Caregivers who
reported difficulty in performing medication management tasks
had on average a larger number of tasks than caregivers who
reported no difficulty (1.85 vs. 1.07). Caregivers reporting more
difficulty tended to be female (52.4% vs. 47.6%), with a college
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degree and above (55.1% vs. 44.8%), living with the care
recipient (53.7% vs. 49.3%), and having used a support service
(55.6% vs. 44.4%).

Table 3 shows the odds ratios and the 95% confidence intervals
from the double selection lasso logit regression. An additional
medication management task was significantly associated with
increased odds of reporting difficulty in performing these tasks
[OR=2.71; 95% CI (1.84 - 3.99)]. Relative to those who did not
use support services, the odds of reporting difficulty among
caregivers who had used support services was higher [OR=1.82;
95% Cl (1.06 - 3.13)]. Compared to younger caregivers (aged
between 17 and 49), caregivers of older age were less likely to
report difficulty, except for those aged between 60 and 69, but
this was not statistically significant across older age groups. The
odds of reporting difficulty among the female caregivers was
3.55 times higher compared to the male counterparts
[OR=3.55; 95% CI (1.866 - 6.746)]. Relative to those with less
than high school education, caregivers of higher education
levels were more likely to report difficulty. The odds of
reporting difficulty among caregivers with a college degree and
above was 2.56 times higher than the caregivers with less than
high school [OR=2.56; 95% ClI (0.905 - 7.226)], but this
relationship was not significant for caregivers with a high school
degree, and caregivers with some college education.

Discussion

This study examined the relationship between caregiver
characteristics and their difficulty in performing health care
interaction tasks. To our knowledge, this is the first study
focusing on caregivers’ difficulty in medication management
tasks. Caregivers reported difficulty more often in keeping track
of medications or giving shots than ordering prescribed
medications. Since the tasks of keeping track of medications
and giving shots belonged to the same difficulty question, this
study was unable to disentangle the relative difficulty of each
task. It is unclear what “ordering prescribed medications”
entails, but in the fragmented US health care system
prescriptions come from multiple providers and multiple sites,
7 which may include filling and refilling prescriptions from
different places at different time, and making sure medications
are in stock. These specific activities were reported by
caregivers as burdensome and easy to miss.®® It is also
noteworthy that in some cities, there are “pharmacy deserts”
in low-access communities where people living in these
communities have limited or no access to pharmacies.3*3> As a
result, people living in low-access communities need to travel
far to fill their prescriptions.3*3> Future research should also
examine the burden related to filling prescriptions in low-access
communities for caregivers.

Similar to previous research on health care interaction tasks,?
caregiver involvement in more medication management tasks
was associated with higher self-reported difficulty. However,
since this study coded caregivers who did not perform
medication management tasks as no difficulty, the results might

be an underestimation, because caregivers who did not
perform these tasks might have difficulty managing
medications, or avoid performing these tasks due to previous
difficult experiences.?®

Similar to previous research on health care interaction tasks,
3738 we found that caregivers who had used support services
were significantly more likely to report difficulty in medication
management tasks. It is possible that caregivers who
experienced difficulty actively sought out support services or
were referred to these resources by others. However, this study
is not able provide the causal direction of this finding due to the
use of cross-sectional data. Also consistent with previous
research, older caregivers were less likely to report difficulty,®
although the association was not significant. A possible
explanation is older adults consider illness a natural part of
aging, so they accommodate these changes more easily.*
Similar to previous research on health care interaction tasks,*’
caregivers with higher levels of education were also more likely
to report difficulty in medication management tasks. Research
on the relationship between caregiver education and task
difficulty is scant, so more longitudinal research is needed to
better understand why caregiver education and task difficulty
is positively associated.

This study sheds light on how pharmacists could support
caregivers. There have been interventions in the Unites States
and internationally that used pharmacist-physician
collaboration team for detecting dementia in community
pharmacies,*® and detecting inappropriate medications.*! The
close proximity of community pharmacists makes them
uniquely positioned to support caregivers in performing
medication management tasks. About 40% of caregivers stated
that one strategy to support them was to have health
professionals demonstrate medical or nursing tasks (including
medication management) to them.*? Future research should
examine how pharmacists in outpatient practice settings could
use pharmacy encounters as opportunities to help caregivers
with medication management.

Limitations

This study has several limitations. First, the data used in this
study do not contain the number of medications or the types of
medications taken by the care recipients.® It has been reported
that number of medications is associated with more caregiver
medication errors.'? Thus, it might be possible that the number
of medications is also positively associated with difficulty in
medication management. Future research could also explore
how difficulty varies across different types of medications.
Second, the available items on medication management
difficulties were on acquisition and adherence, but important
aspects such as monitoring side effects were missing.® A
literature review of caregiver assistance with medication
management also revealed that the existing studies had a
narrow focus on adherence.? Assistance with other medication
management tasks warrants more future research. A timely
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example is the recent drug approved by the US Food and Drug
Administration, aducanumab, for treating Alzheimer’s disease.
Aducanumab can cause serious side effects including swelling
in areas of the brain, headache, and falls.** In addition,
although the clinical trial data did not reveal harmful
interactions between aducanumab and other drugs,** if
aducanumab is used on a wider patient population who are
commonly on multiple medications, monitoring drug-drug
interactions is critical to protect patient health. The approval of
aducanumab has profound implications to caregivers as they
need to monitor side effects closely. Third, keeping track of
medications and giving shots are two different aspects of
medication management, but the difficulty of performing these
two tasks was measured using the same item.

Fourth, this study followed the standard approach in the
literature on caregiving tasks by summing the tasks,* but a sum
scale assumes that each task is equally difficult, and performing
one more task adds the same amount of difficulty.!! Moorman
and Macdonald’s study on nursing caregiving tasks addressed
this issue by asking nurse practitioners to rank the difficulty of
each task in four domains: technical complexity, diagnostic
work required, exposure to bodily fluids, and risk to care
recipient. !* A similar approach could be used in future research
to explore the relative difficulty in each medication
management tasks. Fifth, each NHATSs participant can nominate
up to five caregivers for interview in NSOC. The number of
caregivers per care recipient ranged from one to five in NSOC,
because some caregivers refused to be interviewed. When
there was only one caregiver for the care recipient, this study
was not able to identify whether this caregiver was the primary
caregiver. Finally, the cross-sectional data in this study cannot
determine causality; thus, longitudinal studies are warranted.

Conclusions

This study examined caregiver characteristics and caregiver
difficulty in performing medication management tasks.
Caregiver difficulty was found mainly in keeping track of
medications or giving shots. More medication management
tasks were significantly related to caregiver difficulty. This study
showed significant association linking support service use with
task difficulty, which warrants more future research. This study
also identified several issues in the operationalization and
measurement of medication management tasks in the survey.
It is crucial to ensure medication management is done correctly
to avoid adverse health consequences. Pharmacists are well
suited to help caregivers with medication management, so
future research should examine how pharmacy encounters in
outpatient practice settings could be utilized to support
caregivers.
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Figure 1. Percentage distribution of caregiver’s perceived difficulty in performing medication management tasks.

H Notatall mAlittle difficult ™ Somewhat difficult Very difficult

KEEPING TRACK OF

MEDICATIONS/GIVING SHOTS OR 26.29
INJECTIONS
ORDERING PRESCRIBED MEDICINES 26.13
Table 1. Description of items related to medication management tasks, and
difficulties in performing medication management tasks in 2017 NSOC Round 7.
Items related to medication management tasks Items related to difficulties in performing

medication management tasks
In the last month {of {his/her} life}, did you ever help {SP} order | Was if very, somewhat, a little or not at all difficult for

{his/her} prescribed medicines or order these for him/her}? you: ordering {his/her} prescribed medicines?
In the last month {of {his/her} life}, did you ever help {SP} keep | Was if very, somewhat, a little or not at all difficult for
track of {his/her} medications? you: managing {his/her} {medications} {shots or

In the last month {of {his/her} life}, did you ever help {SP} take injections}?
shots or injections?

Note:

NSOC: National Study of Caregiving.

SP: sample person, refering to the care recipient.
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Table 2: Caregiver Characteristics by Medication Management Task Perceived Difficulty Group
Difficulty groups
Total No difficulty Any difficulty P-value
(N=620) (N =336) (N =284)
Sum of medication management tasks <0.001
Mean (SD) 1.42 (0.94) 1.07 (0.99) 1.85 (0.67)
Age 0.617
17-49 98 (15.8%) 57 (58.2%) 41 (41.8%)
50-59 170 (27.4%) 93 (54.7%) 77 (45.3%)
60-69 198 (31.9%) 109 (55.1%) 89 (44.9%)
>70 154 (24.8%) 77 (50.0%) 77 (50.0%)
Sex <0.001
Male 187 (30.2%) 130 (69.5%) 57 (30.5%)
Female 433 (69.8%) 206 (47.6%) 227 (52.4%)
Education 0.030
> College degree 136 (21.9%) 61 (44.8%) 75 (55.1%)
Some college 242 (39.0%) 135 (55.8%) 107 (44.2%)
High school 164 (26.5%) 89 (54.3%) 75 (45.7%)
< High school 78 (12.6%) 51 (15.2%) 27 (9.5%)
Co-residence with care recipient <0.001
No 283 (45.6%) 180 (63.6%) 103 (36.4%)
Yes 337 (54.4%) 156 (49.3%) 181 (53.7%)
Use of support services <0.001

No support service
Any support service

350 (56.5%)
270 (43.5%)

216 (61.7%)
120 (44.4%)

134 (38.3%)
150 (55.6%)
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Table 3. Associations of Caregiver Characteristics and Caregiver’s
Perceived Difficulty in Medication Management Tasks. (N = 620)

Independent variables Adjusted OR (95% Confidence Intervals)
Number of medication management tasks 2.706*** (1.835 - 3.993)
Use of support services (Reference: no use of 1.822** (1.061 - 3.127)

support services)

Age (Reference: 17-49)

50-59 0.962 (0.382 - 2.425)
60-69 1.121 (0.383 - 3.285)
>70 0.774 (0.215 - 2.790)
Sex (Reference: male) 3.548*** (1.866 - 6.746)

Education (Reference: <high school)

Some college 1.847 (0.756 - 4.511)

High school degree 1.398 (0.585 - 3.338)

>College degree 2.558 (0.905 - 7.226)

Co-residence with the care recipient 1.343 (0.790 - 2.284)
Note:

*#% n<0.01, ** p<0.05
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