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ABSTRACT
Objective: Community-dwelling older adults with 
neurocognitive disorders experience high risk of and 
often suffer severe consequences from medication 
nonadherence. Due to the important role of informal 
caregivers in the care of patients with neurocognitive 
disorders, medication management involves 
both patients and families. A formal diagnosis of a 
neurocognitive disorder may improve both provider-
patient and provider-family communications and 
resulting regimen adherence, yet many with signs of 
neurocognitive disorders remain undiagnosed. The 
goal of this study was to examine the differences 
in medication management behaviors for family 
caregivers of mildly impaired older adults with or 
without a formal neurocognitive disorder diagnosis.

Method: The study included 112 women who 
provided at least 2 forms of medication assistance 
for a mildly cognitively impaired older adult with 
(n = 38, 34%) or without (n = 75, 66%) a reported 
neurocognitive disorder diagnosis and who 
completed online self-assessments of medication 
adherence and self-efficacy for medication 
management from May 2012 to May 2013. Cases 
were selected for analyses based on analog Clinical 
Dementia Rating scores between 0.5 and 1, indicating 
mild cognitive impairment in the older adult.

Results: Compared to families unaware of a 
neurocognitive disorder diagnosis, caregivers 
reporting knowledge of a neurocognitive disorder 
diagnosis in their older family member endorsed 
higher medication management self-efficacy and 
increased levels of adherence-related behaviors. 
Step-wise logistic regression analyses demonstrated 
statistical significance in using these adherence and 
self-efficacy variables to differentiate between the 
presence or absence of a known neurocognitive 
disorder diagnosis (N = 112, χ2

6 = 22.84, P < .05). 

Conclusions: A formally charted and communicated 
neurocognitive disorder diagnosis is associated with 
improved medication management behaviors and 
medication-related self-efficacy in neurocognitive 
disorder family caregivers.
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Medication nonadherence is a pressing behavioral health issue for 
older adults living in the community.1 On average, individuals 

aged 65 years and older are diagnosed with 3 to 5 chronic health 
conditions managed with an estimated 5 medications.2 Accordingly, older 
adults have more opportunities for nonadherence than other segments 
of the population.3 Estimates vary slightly, but most projections indicate 
that over 50% of older adults in the community do not follow regimens 
as prescribed4–6 and have poorer physical health outcomes and more 
preventable injuries than those who follow regimen instructions.7 These 
injuries are made more likely due to age-related physical vulnerabilities.8 
Older adults who take medications as instructed experience fewer 
disabilities and enjoy improved or stabilized chronic health conditions,4,7 
while those who do not may experience frailty, ambulatory concerns, 
disability related to exacerbated health conditions, objective decreases in 
positive indicators of health, and shorter life expectancies.4,7,9,10 

Nonadherence and resulting adverse drug events can also result 
in high financial cost from increased emergency department visits, 
elongated hospital stays, and added physician visits or medical testing.11–13 
Approximately 30% of all hospital visits and 11.4% of emergency room 
admissions in older adults are linked to medication nonadherence.14,15 On 
a macroscopic scale, medication nonadherence results in costs paid by the 
federal government through taxpayer funds.16,17 Improved medication 
adherence, however, could very likely reduce these economic costs. 

Older adults with Alzheimer’s disease or other neurocognitive 
disorders are especially likely to become medication nonadherent.18 
Lower scores on brief cognitive measures have been shown to predict 
nonadherence in older adults with multiple chronic health conditions.19,20 
When compared to older adults who do not exhibit cognitive decline, 
individuals with a neurocognitive disorder demonstrate broadly worse 
levels of adherence.14,21,22 In studies examining rates of adverse drug 
events related to nonadherence in older adults, post hoc analysis reveals 
cognitive limitations to be present in the majority of adverse drug event 
cases.23 In addition, older adults with neurocognitive disorders are often 
prescribed increased numbers of medications, including antipsychotics, 
which increase opportunities for regimen deviations.15 Overall, 
nonadherence in persons with neurocognitive disorders causes more 
accidental deaths than fires and wandering14; these individuals are also 
more susceptible to episodes of delirium brought about by medication 
nonadherence,24,25 with increased risk for accelerated cognitive decline, 
multiple rehospitalizations, and death.24,25 Approximately 5.2 million 
Americans currently have a dementing illness, and, by 2050, the number 
of senior citizens with incurable neurocognitive disorders will increase 
to approximately 16 million.26

Persons with neurocognitive disorders are not the only individuals 
directly impacted by these medication concerns; families are the most 
common source of assistance for older adults with cognitive limitations.19,26 
Approximately 70%–80% of individuals with a dementing illness live in 
the community, and, of those individuals, 75% receive care from a family 
member or friend.19,20,26 Approximately 43.5 million family caregivers 
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care for someone ≥ 50 years of age, and 14.9 million care for 
someone who has Alzheimer’s disease or another dementing 
illness.26 Medication management is a complex task that 
frequently falls within the domain of family caregivers.27 Of 
the 14.9 million dementia family caregivers in the United 
States, over half report aiding with medication management 
at some point in the care process,27–31 with resulting hassles 
and increased caregiver strain.32 Caregivers who manage 
medications must be aware of scheduling logistics, safety 
issues such as identifying negative side effects, knowing 
what to do in an emergency, issues of polypharmacy, and 
information seeking when appropriate.30 If 1 or more of 
these processes is not well managed, the result can have 
negative physical consequences for the care recipient, 
as well as financial and emotional consequences for the 
caregiver.9,10,24,33 

It is estimated that < 50% of cases of neurocognitive 
disorders in the United States are ever formally recognized 
or diagnosed.34 Diagnosis of a neurocognitive disorder is 
often delayed approximately 6 years after symptom onset, 
and a consultation is generally sought only after significant 
impairment of function is recognized.34 Once an individual is 
“diagnosed,” less than 35% of those with Alzheimer’s disease 
or other neurocognitive disorders have the formal diagnosis 
in their medical record.35,36 Those with undiagnosed 
neurocognitive disorders see 2.5 to 3.4 times more hospital 
admissions and 3.2 times higher hospital costs than those 
who have a diagnosed and managed condition.37 Without 
a clear diagnostic picture, it may be uncertain when family 
involvement becomes necessary, and many caregivers may 
be confused as to what level of care to provide and which 
activities to manage. 

The simplest solution to improving medication 
management in older adults with cognitive difficulties may 
be early detection of the disease process.38 Early detection 
has the potential to increase ease of medication management 
and subsequent adherence for a number of reasons. Early 
detection also opens the door for continued dialogue between 
health professionals and caregivers/care recipients28 and may 

spur patients and caregivers to seek outside support systems 
to aid in medication management.

This study explored the differences between informal 
caregivers who aid someone with a known neurocognitive 
disorder diagnosis and caregivers who report their loved 
one to have the same level of cognitive impairment but 
no diagnosis. We examined the hypothesis that there is 
an association between a known neurocognitive disorder 
diagnosis in older adults and heightened caregiver confidence 
for medication management, as well as increased positive 
medication management behaviors from the caregiver.

METHOD
Study Design

Confidential computerized survey data were collected 
from 112 women providing at least 2 forms of medication 
assistance to a family member aged ≥ 60 years from May 
2012 to May 2013. Caregivers completed online self-
assessments of medication refill and adherence patterns, 
complexity of medication regimens for the care recipient, 
behavioral strategies used for medication management, 
caregiving self-efficacy, coping, depression, and demographic 
characteristics. All caregivers were required to respond in the 
affirmative on an online consent form. Following completion 
of the online survey, participants entered a separate website 
and provided their contact information in order to receive a 
$20 gift card as an incentive for their participation. Survey 
data were collected separately from contact information so 
that these data were unable to be directly linked. Institutional 
review board approval was obtained for this study.

Participants
Inclusion criteria. Prospective participants for inclusion 

in the survey were (1) women aged ≥ 18 years who were 
(2) responsible for a family member or friend aged ≥ 60 
years who was (3) living in the community. Caregivers were 
eligible if they were engaging in at least 2 of the following 
care activities related to prescription drugs: overseeing 
or planning administration schedules, administering 
medications, and making or sharing decision making with 
care recipient and physician to begin, hold, increase, decrease, 
or discontinue a medication. Similar criteria have been used 
successfully in research on medication administration by 
family members of older adults.30 For the purposes of this 
article, caregivers were included in data analyses if they 
were caring for someone with a reported analog Clinical 
Dementia Rating (CDR) score between 0.5 and 1; older 
adults varied as to whether they had a known neurocognitive 
disorder diagnosis. Of the 253 caregivers screened, 196 were 
eligible for the study and provided consent to participate 
(47%); 112 of the total 253 participants were included in the 
data analysis due to a reported CDR score indicating mild 
possible dementia (44%; 0.5–1).

As shown in Table 1, 70% of this sample reported providing 
care for a parent, 17% for a spouse, and 7% for a grandparent. 
Caregivers estimated providing approximately 74% of all care 
needed/provided for the older adult. The mean age of women 
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This article provides evidence that there is an association  ■
between a known diagnosis of a neurocognitive disorder 
in an older adult and improved caregiver medication 
management confidence and behaviors—this is not the case 
for caregivers who tend to individuals with similar levels of 
cognitive impairment without a diagnosis.

Given this information, primary care providers should keep  ■
in mind the importance of clear and timely diagnoses in the 
case of neurocognitive disorders; routine cognitive screening 
and caregiver involvement in medical appointments should 
be considered best practice.

Future studies should utilize prospective methodology  ■
to determine if there is a true causal link between clear 
diagnosis of a neurocognitive disorder and improved 
caregiver medication management behaviors.
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in this sample was approximately 49 years (SD = 14.20), with 
a mean education of about 16 years (SD = 2.71). The majority 
of this sample was white (74.8%) followed by black (20.7%). 
There were no significant demographic differences in those 
who cared for an older adult with a neurocognitive disorder 
diagnosis and those who cared for an older adult without 
such a diagnosis on percentage of care provided, impairment 
in instrumental and basic activities of daily living, or the 
other aforementioned demographic variables.

Measures
Demographics. A brief demographics questionnaire 

included questions about caregiver and care recipient 
ethnicity, marital status, education, age, percentage of care 
provided to the care recipient, and known care recipient 
neurocognitive disorder diagnosis status (Table 1).

Clinical Dementia Rating. Caregivers reported on the 
older adult’s impairment related to memory and cognitive 
problems using an analog version of the CDR. Caregivers 
were asked about the care recipients’ limitations in these 
domains only as they related to cognitive functioning (and 
not due to possible physical limitations). Although the CDR 
is traditionally administered as a face-to-face structured 
interview, it was modified in this case for online caregiver 
self-report. The CDR uses a 5-point rating scale, with 
total scores ranging from 0 to 3.39 A score of 0 indicates 
no current impairment, a score of 0.5 indicates very mild 
possible impairment, and a score of 1, 2, or 3 indicates mild, 
moderate, or severe cognitive impairment, respectively. The 
CDR measures 6 domains of cognitive impairment: memory, 
orientation, judgment and problem solving, community 
affairs, home and hobbies, and personal affairs; an online 
scoring program is available to translate individual ratings 
into a final impairment score using a detailed algorithm.

Adherence to Refills and Medications Schedules. 
Caregivers reported their medication administration and 

refill adherence behaviors relative to the care recipient 
using the Adherence to Refills and Medications Schedules. 
This measure consists of 12 items that measure 2 domains 
of medication behaviors: administering the medication as 
prescribed and refilling the medication as prescribed.40 A 
modified 6-item version of this scale was used for the caregiver 
assessment with 3 items from both the administration and 
refill adherence domains. Each response was measured on 
a 4-point Likert scale with the choices “none of the time,” 
“some of the time,” “most of the time,” or “all of the time.” 
Item scores were obtained by averaging caregiver responses; 
higher scores indicate greater levels of nonadherence.

Self-Efficacy for Appropriate Medication Use Scale. 
This measure asked caregivers about the level of confidence 
in performing certain adaptive medication management 
behaviors for their loved one. The study used a modified 
5-item version of the 13-item Self-Efficacy for Appropriate 
Medication Use Scale.41 Questions were tailored such that 
they asked about a caregiver’s confidence in performing a 
medication-related activity for/with their older loved one (eg, 
“How confident are you that you can help the older adult keep 
taking all of his/her medications as scheduled?”). Caregivers 
were able to rate their level of confidence from 0% confidence 
to 100% confidence in increments of 10, and final item scores 
were obtained by averaging caregiver responses.

RESULTS
Hypothesis 1, that caregivers with a diagnosed care 

recipient would report higher medication adherence behaviors 
than caregivers in nondiagnosed dyads, was tested using 
an independent samples t test. Participants were grouped 
by the presence and absence of a reported neurocognitive 
disorder diagnosis in the care recipient and compared on 6 
self-reported medication adherence variables. Approximately 
34% of caregivers reported a known dementia diagnosis 
(n = 38), while 66% denied a known diagnosis but endorsed 

Table 1. Descriptive Statistics and Caregiver Characteristics

Characteristic
Total Sample 

(N = 112)
Diagnosed Sample 

(n = 38)
Undiagnosed Sample 

(n = 74)
Education, mean (SD), y 15.72 (2.71) 16.10 (2.42) 15.48 (2.84)
Age, mean (SD), y 49.14 (14.20) 53.81 (13.39) 46.77 (14.09)
Marital status, %

Married/living as married 60.4 55.3 61.3
Unmarried 39.6 44.7 38.7

Ethnicity, %
White 74.8 75.7 74.3
Black 20.7 18.8 21.6
Multiracial 2.7 2.7 2.7
American Indian/Alaskan native 0.9 2.7 0
Asian 0.9 0 1.4

Relationship to patient, %
Spouse 16.8 26.2 12.0
Daughter 70.0 63.2 61.4
Granddaughter 7.0 5.3 20.0
Other 6.2 5.3 6.6

Percentage of care provided by caregiver, % 74.3 82.1 69.1
Activities of daily living impairment, mean (SD) 1.93 (2.09) 1.81 (2.09) 1.98 (2.1)
Instrumental activities of daily living 

impairment, mean (SD)
6.02 (1.97) 6.60 (1.60) 5.71 (2.07)
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mild cognitive impairment (n = 74). Analysis revealed a 
statistically significant difference between the diagnosed and 
undiagnosed group on several adherence variables (Table 
2). Caregivers who were aware of a neurocognitive disorder 
diagnosis reported fewer occasions of forgetting to refill the 
older adult’s medicines (mean = 2.02, SD = 0.37) than those 
caring for a nondiagnosed individual (mean = 2.33, SD = 0.75, 
t112 = 2.31, P < .001). Caregivers reporting a neurocognitive 
disorder diagnosis for the patient also endorsed fewer 
occasions of forgetting to give this person his/her medicine 
(mean = 1.97, SD = 0.44) than caregivers of nondiagnosed 
patients (mean = 2.18, SD = 0.61, t112 = 1.81, P < .05). Finally, 
caregivers of an individual diagnosed with a neurocognitive 
disorder reported that they were less likely to “change this 
person’s dose to suit his/her needs (like giving more or less 
medicine than he/she is supposed to take)” (mean = 2.08, 
SD = 0.71) than those who did not care for a diagnosed 
individual (mean = 2.24, SD = 0.68, t112 = 2.68, P < .001).

Hypothesis 2, that caregivers with a diagnosed care 
recipient would report higher self-efficacy for positive 
medication management behaviors than caregivers in 
nondiagnosed dyads, was tested with an independent sample 

t test. Participants were grouped by the reported presence or 
absence of a neurocognitive disorder diagnosis in the care 
recipient and compared on 5 self-efficacy variables (Table 3). 
Analyses revealed that caregivers in the diagnosed group were 
more likely to feel confident in correctly administering several 
different medicines each day (diagnosed: mean = 10.34, 
SD = 1.21; undiagnosed: mean = 9.52, SD = 2.20; t112 = −2.17; 
P < .001), helping the older adult keep medical appointments 
as scheduled (diagnosed: mean = 10.05, SD = 1.45; 
undiagnosed: mean = 9.58, SD = 1.87; t112 = −1.36; P < .05), 
and administering/helping the older adult take medications 
when he/she is feeling fine (diagnosed: mean = 10.29, 
SD = 1.35; undiagnosed: mean = 9.77, SD = 2.03; t112 = −1.20; 
P < .05).

Hypothesis 3 posited that the 6 significant adherence 
and self-efficacy variables revealed in the 2 previous 
analyses would predict, at a statistically significant level, the 
dichotomous neurocognitive disorder diagnosis (ie, yes = 1, 
no = 0). A stepwise logistic regression was completed using 
the covariate “percentage of care provided” in the first 
block and the 6 aforementioned adherence and self-efficacy 
variables; educational attainment, income, and ability to 

Table 2. Comparison of Caregiver-Reported Adherence in Dementia-Diagnosed and 
Nondiagnosed Individuals (N = 112)a

Adherence Variable
Dementia Diagnosis 

(n = 38)
No Diagnosis 

(n = 74) P t
How often do you plan ahead and refill the older adult’s 

medicines before they run out?
4.34 (1.07) 3.77 (1.15) .84 −2.54

How often do you put off refilling the older adult’s 
medicines because they cost too much?

2.16 (0.59) 2.38 (0.71) .05* 1.66

How often do you forget to get this person’s prescriptions 
filled?

2.02 (0.37) 2.33 (0.75) .00** 2.31

How often do you forget to give this person  
his/her medicine?

1.97 (0.44) 2.18 (0.61) .04* 1.81

How often do you miss giving this person his/her 
medications for reasons other than forgetting?

2.08 (0.54) 2.26 (0.69) .11 1.41

How often do you change this person’s dose to suit  
his/her needs (like giving more or less medicine than 
he/she is supposed to take)?

2.08 (0.71) 2.24 (0.68) .00** 2.68

aValues are presented as mean (SD).
*Indicates P < .05.
**Indicates P < .001.

Table 3. Comparison of Caregiver-Reported Self-Efficacy in Dementia-Diagnosed and 
Nondiagnosed Individuals (N = 112)a

Self-Efficacy Variable
Dementia Diagnosis 

(n = 38)
No Diagnosis 

(n = 74) P t
How confident are you that you can help the older adult 

take/you can correctly administer medicines when 
there are several different medications each day?

10.34 (1.21) 9.52 (2.20) .00** −2.17

How confident are you that you can help the older adult 
keep all of his/her medical appointments as scheduled?

10.05 (1.45) 9.58 (1.87) .01* −1.36

How confident are you that you can help the older adult 
take his/her medicine when he/she is feeling sick?

9.02 (2.77) 9.20 (2.09) .27 0.38

How confident are you that you can help the older adult 
take his/her medicine when he/she is feeling fine?

10.29 (1.35) 9.77 (2.03) .04* −1.20

How confident are you that you can help the older adult 
take/or you can administer his/her medicines correctly 
when the instructions for the medicine have changed?

10.13 (1.89) 9.64 (1.97) .08 −1.24

aValues are presented as mean (SD).
*Indicates P < .05.
**Indicates P < .001.
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perform instrumental and basic activities of daily living were 
removed as covariates due to a lack of statistical significance. 
Results of the logistic analysis, shown in Table 4, indicate 
that the 6-predictor step-wise model provides a statistically 
significant improvement over the covariate alone and 
constant model (χ2

6 = 22.84, n = 112, P < .05). The Nagelkerke 
pseudo R2 indicates that the model accounted for 26.5% of 
the total variance. The prediction success rate was relatively 
high for cases used in this model at approximately 70%. Table 
4 presents the regression coefficients.

DISCUSSION
To our knowledge, this is the first study to investigate 

the link between neurocognitive disorder diagnostic status 
of a care recipient and medication support behaviors by 
caregivers. Results showed that caregivers with diagnosed 
loved ones were more likely to engage in positive adherence/
administration behaviors and were more confident in their 
ability to perform certain medication management behaviors. 
When included in a logistic regression, these adherence 
behaviors and confidence levels were able to correctly 
classify, at a significant level, whether or not families were 
aware of a neurocognitive disorder diagnosis in the older 
care recipient.

This information highlights the importance of obtaining 
a clear diagnostic picture when caregivers provide 
medication aid to an older adult with cognitive impairment. 
Nonadherence has the potential for devastating physical 
and financial consequences4,7,9–13 that can impact both 
the care recipient and the caregivers.28–32 Primary care 
physicians are often the first to see and assess for cognitive 
concerns.42 In order to facilitate improved medication 
adherence, we recommend early detection and diagnosis of 
neurocognitive disorders through routine early screening 
and support recommendations that caregivers be a part of 
this educational process.15 

Our findings are in line with recent works suggesting that 
caregivers who are aware of a diagnosis report increased 

knowledge of care recipient medical concerns as well as a 
heightened ability to identify community and interpersonal 
resources for themselves and the care recipient.43 Limitations 
of the study include the cross-sectional nature of the 
data. At present, our study demonstrates an association 
between neurocognitive disorder diagnosis and heightened 
caregiver confidence and improved medication management 
behaviors. Nevertheless, it is feasible that these caregivers 
have higher overall levels of health care vigilance and 
that this is the reason that they obtained a diagnosis for 
the care recipient and why they report more medication 
management confidence and positive behaviors. It could 
also be true that prior medication nonadherence led to the 
older adult developing a neurocognitive disorder or that 
differing levels of caregiver motivation for improved care 
initially impacted help-seeking behaviors and continued to 
impact medication management behaviors. Conversely, it 
may be the case that having a clear diagnosis underscores 
the importance of oversight for care recipient health and 
prompts information seeking for improved medication-
related confidence and behaviors. In the future, a prospective 
study would be helpful in assessing the causal nature of this 
relationship. Noting relevant changes in caregiver confidence 
for medication management and changes in management 
behaviors prediagnosis and postdiagnosis would provide 
stronger evidence of a causal link.
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