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Abstract

Background: Family support is important in assisting with diabetes self-management for individuals with cognitive
impairment, but what types of family support are most effective remain unknown.

Objectives: We aimed to examine the association between the types of family support in diabetes self-management
with glycemic control in middle-aged and older adults with cognitive impairment.

Methods: A total of 267 individuals were included with diabetes and cognitive impairment (27-point Telephone
Interview for Cognitive Status score <12), using the data of 2003 Health and Retirement Study (HRS) Diabetes
Study and 2004 wave of the HRS.

Results: Most respondents were White (68.9%), followed by Black (25.8%). The mean age was 73.4+8.4 years.
Adults with strong family support (as indicated by a “strongly agree” response) in testing sugar and in handling
feelings about diabetes had significantly lower Al C compared with those with less family support (mean * standard
deviation: 7.08=1.39 vs. 7.51 £1.42, P=.03; 6.79+0.87 vs. 7.57*1.53; P=.007 respectively).

Conclusions: Our findings indicate that family members of individuals with cognitive impairment provide critical
support to patients with diabetes and cognitive impairment, and may need additional intervention to assist with

diabetes self-management tasks that require unique knowledge and skills.
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Over 15 million U.S. older adults have diabetes, who
have a higher risk of cognitive impairment (American
Diabetes Association Professional Practice Committee,
2022; Kirvalidze et al.,, 2022; Moin et al., 2021).
Individuals with cognitive impairment have poorer out-
comes related to both diabetes control (Camp et al.,
2015; Grober et al.,, 2011; Hopkins et al., 2016;
Laiteerapong et al., 2011; Strizich et al., 2016) and over-
all health outcomes (e.g., increased mortality, reduced
functionality) (American Diabetes Association, 2018;
Kalyani et al., 2017). In 2017, diabetes care cost $327
billion in the U.S., of which 61% was attributed to older
adults covered by Medicare (American Diabetes
Association, 2018). Additionally, Medicare spends
nearly twice as much annually on older adults who have
both diabetes and cognitive impairment ($26,851 per
person per year) than on those with only diabetes
($15,049) (Alzheimer’s Association, 2022).

The strategies for achieving ideal glycemic control
involve performing diabetes self-management tasks (e.g.,

insulin dose adjustment, glucose monitoring, and meal
planning) (Camp et al., 2015; Hopkins et al., 2016;
Laiteerapong et al., 2011; Strizich et al., 2016). However,
cognitive impairment makes it more difficult for individ-
uals with diabetes to follow standard procedures to com-
plete adequate diabetes self-management tasks or make
appropriate  self-management decisions, particularly
when there are impairments in executive function and
associated deficits in attention, planning, and problem-
solving (Grober et al., 2011). Because of this, family sup-
port from care partners (e.g., spouses/significant others,
adult children, or friends) (Schulz et al., 2020) is often
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Table I. Sample Description (N=267).

Demographic characteristics Mean £ SD or n (%)]

Age, years 734*84
Education, years 9.7+38
Age (n, %)
50-65 46(17.2)
65-75 95 (35.6)
=75 126 (47.2)
Gender
Male 120 (44.9)
Female 147 (55.1)
Race
White (non-Hispanic) 184(68.9)
Black/African American 69(25.8)
Other 14 (5.2)
Marital status
Married or living with partner 160 (59.9)
Widowed, divorced, separated, 107(40.1)
other
Medical conditions
Hypertension 215 (80.5)
Heart problem 110 (41.3)
Stroke 47 (17.6)
Cancer 46 (17.2)
Lung disease 31 (11.6)
Psychological problem 55 (20.6)
Arthritis 200 (74.9)
AIC, % 725+ 1.44

relied upon to help compensate for individuals’ difficul-
ties managing diabetes. These care partners can provide
supervision and assistance for diabetes management
tasks(Baig et al., 2015; Kirkman et al., 2012; Munshi
et al., 2013; Pamungkas et al., 2017) as well as emotional
support (Pamungkas & Chamroonsawasdi, 2020).

Among individuals living with chronic diseases such as
diabetes, family support is essential to help those individu-
als cope (Kamaryati & Malathum, 2020). Family mem-
bers assist by relating to information about the treatment,
providing time for sharing about feelings, and preparing
funds for disease treatments (Kamaryati & Malathum,
2020). Cross-sectional studies have shown family support
may buffer the negative association between low cognitive
functioning and diabetes control using the data of both
Health and Retirement Study (Okura et al., 2009) and The
Hispanic Community Health Study/Study of Latinos
(Strizich et al., 2016). However, limited studies have
examined whether generic types of family support in dia-
betes management (e.g., meal planning, medication adher-
ence) is relevant to the improvement of diabetes control
for individuals with comorbid diabetes and cognitive
impairment. Whether additonal training or expertise for
care partners to support diabetes management for this
unique population is need also remains unknown. Thus,
the aim of the study was to examine the association
between the types of family support in diabetes manage-
ment with glycemic control in middle-aged and older
adults with cognitive impairment.

Methods
Study Design

The study is a secondary analysis using data from the
Health and Retirement Study (HRS). The HRS has sur-
veyed more than 30,000 Americans over the age of 50
and their spouses or partners since 1992. Biennial
waves collect information on income, work, physical
health and functioning, and cognitive function. The
HRS 2003 Diabetes Study was a supplement to the
HRS, aiming to collect self-reported questionnaire data
on aspects of treatment and self-management of diabe-
tes, and also collected a validated glycosylated hemo-
globin (A1C) using the Flexsite Diagnostics Home
A1C Test Kit (Okura et al., 2009). The diabetes survey
was sent out to 2,350 HRS respondents who reported
having diabetes in the 2002 wave of the HRS. Among
them, 1,901 completed the survey (80.9% response
rate), and 1,233 provided valid A1C. This analysis
used the data from the HRS 2003 Diabetes Study and
the 2004 wave of the HRS. This study is exempted
from IRB review as data used are publicly available
without unique identifiers.

Measurement

Independent variable: diabetes-related family support
types. The family support types were measured by
eight questions, including: “I can count on my family
or friends to help and support me a lot with: following
my meal plan; taking my medicine; taking care of my
feet; getting enough physical activity; testing my sugar;
going to the doctor or nurse; keeping my weight under
control; and handling my feelings about diabetes.”
Responses ranged from “strongly agree” to “strongly
disagree” on a five-point Likert scale, with “strong”
family support considered indicated by a “strongly
agree” response.

Dependent variable: glycemic control. Glycemic
control, measured by A1C, was the dependent variable
for the analysis. The Flexsite Diagnostics Home A1C
Test Kit was used to assess A1C for participants in the
2003 Diabetes Study.

Sociodemographic characteristics. Sociodemographic
covariates included age (<65, 65-74, =75 years), years
of formal education, gender (male or female), race
(White, Black, and other), and marital status.

Medical conditions. The medical conditions include
self-reported physician diagnosed hypertension, cancer,
lung disease, heart problems, stroke, psychological
problems, and arthritis.

Cognitive impairment. As part of the HRS study, the
study team utilized the validated 27-point Telephone
Interview for Cognitive Status (TICS) to assess cogni-
tive impairment, which is defined as scores < 12
(Crimmins et al., 2011). The 27-point scale includes: 1)
immediate and delayed 10-noun free recall test to mea-
sure memory (0 to 20 points); 2) a serial sevens subtrac-
tion test to measure working memory (0 to 5 points); and
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Table 2. Differences in AlIC by Types of Family Support (AIC, % (Mean = SD)).

Family support types Strongly agree Not strongly agree F values p values
Following my meal plan 727 = 1.53 7.43+1.40 0.47 493
Taking my medicine 7.18+1.37 750+ 143 283 .094
Taking care of my feet 720=*1.42 7.46 =143 1.53 217
Getting enough physical activity 713131 7.46 = 1.45 2.28 132
Testing my sugar 7.08 = 1.39 751 142 4.67 .032
Going to the doctor or nurse 7.17=1.40 751 =142 3.18 076
Keeping my weight under control 720=*1.33 744+ 145 1.26 263
Handling my feelings about diabetes 6.79 +0.87 757153 11.69 <.001
3) a counting backward test to measure the speed of Discussions

mental processing (0 to 2 points).

Statistical Analysis

Statistical analyses were conducted using SAS version
9.4 (SAS Institute, Cary, NC). Continuous variables were
described using mean = standard deviation (SD).
Categorical variables (e.g., gender, race, and education)
were described using frequency and percentages.
Generalized linear models were used to examine the asso-
ciation between the types of family support with glycemic
control, before and after adjusting for demographic vari-
ables (e.g., age, sex, race, education, and marital status).

Results

A total of 267 adults with diabetes and cognitive impair-
ment aged 50 years and older were identified, who had a
completed information on A1C from the dataset. Among
267 adults with diabetes and cognitive impairment, the
mean age was 73.4*8.4 years, with the mean education
being 9.7*+3.8 years. Most of the respondents were
white (68.9%), followed by Black (25.8%). Over half
were females (55.1%) and married or living with part-
ners (59.9%). Many respondents had comorbid medical
conditions, including hypertension (80.5%), heart prob-
lems (41.3%), stroke (17.6%), and psychological prob-
lems (20.6%) (Table 1). Besides diabetes and cognitive
impairment, 83.1% of them had more than one comor-
bid condition and the average number of comorbid med-
ical conditions were 3.06%1.70.

Adults who reported having strong family support in
testing sugar and in handling feelings about diabetes had
significantly lower A1C compared with those with less
family support (mean = standard deviation: 7.08 =1.39
vs. 7.51%x1.42, P=03; 6.79%£0.87 vs. 7.57%1.53;
P=.007). There was no significant association between
other family support types (i.e., following my meal plan,
taking my medicine, taking care of my feet, getting
enough physical activity, going to the doctor or nurse,
and keeping my weight under control) with A1C (Table 2).
After adjusting the demographic variables, including age,
sex, race, education, and marital status, the conclusions
remained the same.

Our findings showed that adults with strong family sup-
port in testing sugar and in handling feelings about dia-
betes had significantly lower A1C compared with those
with less family support. This is compared to other types
of support (e.g., supporting medication and planning
meals) which were not associated with A1C control.
This study adds to the limited literature by focusing on
the types of family support on diabetes management for
adults with both diabetes and cognitive impairment, and
reinforces previous findings that target glucose manage-
ment and emotional support as specific activities that
family members can engage in to improve care of their
loved ones. Our study further demonstrates that some
specific types of family support is particularly relevant
to the improvement of diabetes control among persons
with cognitive impairment.

Our findings indicate that strong family support in
testing sugar and in handling feelings about diabetes was
significantly associated with lower A1C, which is consis-
tent with other reported studies (Baig et al., 2015; Ritchie
et al., 2020; Trief et al., 2016). Mansfield et al found that
care partners played a significant role in patient diabetes
self-management, particularly in making decisions about
medication administration and glucose checks, meal
planning and preparation, participating in physical activ-
ity, and assisting with technology (Mansfield et al., 2022).
Triefetal. (2016) found that people with diabetes involved
in a telephone educational offering with a partner had
decreased depression compared with those receiving indi-
vidual education. Similarly, Pamungkas et al found a
positive decline in A1C when providing comfort and
encouragement for older adults who face distress or frus-
tration of their diabetes care due to cognitive impairment
(Pamungkas & Chamroonsawasdi, 2020). However, our
findings related to other types of family support (e.g.,
medication management and meal planning) were incon-
sistent with the reported literature (Mansfield et al., 2022).
These diabetes self-management tasks may require
unique knowledge and skills, indicating that family mem-
bers of individuals with cognitive impairment may need
additional support or training to better assist with such
types of diabetes self-management. Further studies are
needed in this area of research.
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There are significant number of literatures on the
caregiving outcomes. Numerous studies have demon-
strated that family support effectively improves diabetes
management and glycemic control for individuals with
only diabetes, contributing to greater reductions in Alc,
improvements in medication adherence, and protection
against adverse events (Baig et al., 2015; Kirkman et al.,
2012; Munshi et al., 2013; Pamungkas et al., 2017).
However, very limited studies on the helping caregivers
to assist with chronic disease management for persons
with cognitive impairment, which is the uniqueness of
this study that adds to the literature. Given the increas-
ing number of older adults with diabetes and cognitive
impairment, more studies are needed to provide scien-
tific foundations to help develop targeted interventions
and programs.

The main study limitation is that the sample was pre-
dominately white and with high levels of education,
which may not generalize to the other populations with
cognitive impairment. Second, causal inference cannot
be made due to cross-sectional nature of this study.
Third, the TICS measurements used to define cognitive
impairment is not equivalent to a clinical diagnostic
assessment. Fourth, family support is self-reported,
which needs to be objectively validated on how much
actual family support was happening. The main strength
is that this research identified specific areas of family
support for diabetes management for people with cog-
nitive impairment that had not yet been identified,
which makes a meaningful contribution to the literature
on diabetes care for this vulnerable population. Another
uniqueness is that our study adds to the limited litera-
ture that focuses on helping caregivers to assist with
chronic disease management for persons with cognitive
impairment.

In conclusion, our findings indicate that future research
or clinical work in diabetes management for adults with
cognitive impairment should include a focus on upskill-
ing family members in the domains of glucose testing
(testing sugars) and emotional support of patients (han-
dling feelings) to help facilitate patients’ self-manage-
ment; this could include formal training or education. The
finding also indicated that family members of individuals
with cognitive impairment may need additional interven-
tions to better assist with diabetes self-management tasks
that require unique knowledge and skills (e.g., medication
management and meal planning).
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