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ABSTRACT
Objectives: The purpose of this reviewwas to summarize the current
status of knowledge regarding cognitive dysfunction and diabetes in
minorities. Literature on the interaction of cognitive dysfunction and
diabetes was analyzed to (a) examine the number and characteristics
of studies in minority populations; (b) identify tests used to assess
cognitive function in diabetes; (c) consider the impact of diabetes
on cognitive function; and (d) assess the moderators of the
association between diabetes and cognitive function.
Design: A literature review and thematic analysis was conducted.
Studies were mapped to describe their design, target population,
instruments used, and the physiologic, psychosocial, and
socioeconomic findings related to cognitive function and diabetes.
Twelve studies met the inclusion criteria.
Results: Hispanics were studied more than any other ethnic group.
Rates and degree of cognitive dysfunction were more prevalent in
minorities than non-Hispanic whites. Overall, 28 different tests
were administered to evaluate cognitive function. There was some
variation among findings regarding the relationship of cognitive
function and diabetes. Risk for cognitive decline was associated
with the diagnosis of diabetes alone, regardless of whether the
diabetes was treated or untreated. Higher rates of discrimination
were associated with greater cognitive decline
Conclusion: Given the context of minority health, there is a potential
for higher negative health impact due to the increased prevalence of
diabetes and cognitive dysfunction and other related health
disparities. Reduction of physiological risk factors for diabetes,
consistency in assessment, as well as elimination of structural
barriers such as access to care should be helpful in decreasing the
incidence of both diabetes and cognitive decline. More research is
needed to determine whether the observed differences are
modifiable and to identify factors involved in the interaction of
diabetes and cognitive decline—not only physiological factors, but
factors related to socioeconomic status and quality of life.
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Introduction

In 2013, about 28 million people were estimated to have undiagnosed or diagnosed type 2
diabetes (ADA 2015), and it is expected that the prevalence of type 2 diabetes and

© 2017 Informa UK Limited, trading as Taylor & Francis Group

CONTACT Heather E. Cuevas hcuevas@mail.nur.utexas.edu School of Nursing, The University of Texas at Austin,
1710 Red River, Austin, Texas 78701, USA

ETHNICITY & HEALTH
2019, VOL. 24, NO. 5, 512–526
https://doi.org/10.1080/13557858.2017.1346174

http://crossmark.crossref.org/dialog/?doi=10.1080/13557858.2017.1346174&domain=pdf
mailto:hcuevas@mail.nur.utexas.edu
http://www.tandfonline.com


dementia will continue to increase over the coming decades (Singh-Manoux and Schmidt
2015). People with diabetes are at nearly double the risk of developing cognitive impair-
ment or dementia, and about half of older adults with diabetes will become functionally
disabled or cognitively impaired (Feil, Zhu, and Sultzer 2012; Luchsinger et al. 2015).
And minority populations have shown higher rates of cognitive impairment and diabetes
than have non-Hispanic whites (Arvanitakis et al. 2010; Mayeda et al. 2013; Palta, Golden
et al. 2014). Potential factors increasing this risk of cognitive dysfunction among those
aging with diabetes include (1) increased vascular pathology; (2) vascular damage to
white matter; (3) inefficient use of glucose; and (4) diabetic complications and comorbid-
ities (Dore et al. 2015; McCrimmon, Ryan, and Frier 2012). Diabetes is also a risk factor for
stroke and cardiovascular disease, which in turn are associated with higher rates of cogni-
tive impairment in older adults (Hachinski 2008).

The association between diabetes and cognitive impairment is particularly unfortunate
because diabetes has a large self-management component. Patients must process and
understand information regarding implications of the disease, dietary management, phys-
ical activity, medication, and self-monitoring of blood glucose; such self-management
behaviors can be jeopardized by the degeneration of cognitive function (Anderson and
Funnell 2010; Handelsman et al. 2015; Hepworth 1999). The NIH Diabetes Mellitus Inter-
agency Coordinating Committee (DMICC) has therefore identified cognition among the
priorities for diabetes research, and both the ADA and the American Geriatrics Society
(AGS) have added guidelines for cognitive screening and ongoing cognitive assessment
in older adults with diabetes (ADA 2015; AGS 2013; DMICC 2011). There are also
new demands for accurate quantification of cognitive dysfunction among people with dia-
betes (Dore et al. 2015). Currently, lack of consistency in tests used in research and clinical
settings limit the assessment of cognitive function in diabetes (Palta, Schneider et al. 2014).

Recently, studies examining cognitive dysfunction in minorities with diabetes have
increased, but a synthesis of the literature is lacking. The present article therefore presents
a review of published literature on the interactions of diabetes and cognitive function in
minority adults with diabetes. The review covers studies conducted from 2000 to the
present, in an attempt to update and narrow the focus from that of prior reviews that
have examined cognitive dysfunction and diabetes more broadly. Literature on the inter-
action of cognitive dysfunction and diabetes published from 2000 to 2015 is summarized
and synthesized in order to (a) examine the number and characteristics of studies in min-
ority populations; (b) identify tests used to assess cognitive function in diabetes; (c) con-
sider the impact of diabetes on cognitive function; and (d) assess the psychcosoical and
socioeconomic moderators of the association between diabetes and cognitive function.
The results are intended to provide a baseline for the development of specific assessment
tools for clinical use and the development of effective, targeted self-management and/or
cognitive training programs to promote good glycemic control.

Methods

Search strategy

To identify potentially relevant studies, a database search was conducted using MEDLINE,
CINAHL, PubMed, PsychInfo, and Web of Science. Search terms and synonyms were as
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follows: diabetes, cognitive function, cognitive dysfunction, cognition, cognitive impair-
ment, cognitive decrement, type 2 diabetes, diagnosed diabetes, multiethnic, minority,
underserved, Hispanic, and African American. This search yielded 220 articles.
Abstracts were then reviewed according to inclusion and exclusion criteria. Inclusion
criteria were as follows: (a) the study was published in English, (b) the study focused
on examining cognition in a minority population with diabetes, and (c) the study exam-
ined type 2 diabetes only. Studies were excluded if they (a) presented no original data or
were review articles, (b) presented insufficient diabetes-stratified or ethnicity-stratified
data, or (c) focused on acute alterations in blood glucose, on Alzheimer’s disease and
dementia, or on changes in brain composition, instead of focusing on the results of cog-
nitive function testing. Studies that did not specify diabetes type were also excluded.
Review of the abstracts eliminated 145 studies, with 75 potentially relevant articles
remaining for further evaluation. Of these, 53 articles were excluded because the
study: evaluated type 2 and type 1 diabetes together (10 studies), did not stratify
results by ethnicity (34 studies), or focused on Alzheimer’s and dementia (9 studies).
A total of 12 studies warranted final review. The studies’ pertinent characteristics are
summarized in Table 1.

Results

Characteristics of the studies

Of the 12 studies, 7 were longitudinal, 4 were cross-sectional, and 1 had a prospective
cohort design. No intervention studies or randomized controlled trials were found. Of
course participants’ characteristics and studies’ outcome measurements varied, depending
on each study’s purpose. Sample sizes ranged from 25 to 2,066, and the mean age of par-
ticipants ranged from 47.6 to 75.9 years.

Ethnic composition of studies
The studies, conducted in either Mexico or the United States, included comparisons of
African Americans, Hispanics, and non-Hispanic whites. One study, done in Mexico
City, included only Mexicans (Rodriguez-Saldaña et al. 2002). Three studies included
only Mexican Americans (Mayeda et al. 2013, 2015; Rotkiewicz-Piorun et al. 2006).
In an additional study that included Hispanics only, participants were labeled Hispanic
or Latino without reference to country or ethnic subgroup (Wu et al. 2003). Noble et al.
(2012) identified 55% of their participants as Hispanics and then further described them
as predominately Caribbean Hispanic. This was the only study to use a more specific
label for a Hispanic ethnic subgroup. In one study (Wessels et al. 2011), all participants
were African American, and an additional 6 studies had 14.7% to 56.2% African Amer-
ican participants (Arvanitakis et al. 2010; Crowe et al. 2010; Dore et al. 2015; Noble et al.
2012; Obidi et al. 2008; Palta, Golden et al. 2014). Crowe et al. (2010) did not describe
their sample further, other than to say that 48.6% of the participants were African
American. Non-Hispanic white participants ranged from 23% to 85.3% in 5 studies
(Arvanitakis et al. 2010; Dore et al. 2015; Noble et al. 2012; Obidi et al. 2008; Palta,
Golden et al. 2014).
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Table 1. Studies of Type 2 DM (T2DM) and Cognitive Dysfunction in Minority Populations.

Author/Date
Study
Design Purpose Sample

Cognitive Domains
Assessed Instruments

Diabetes
Assessment Major Findings

Dore et al.
(2015)

Cross-
sectional

To examine whether race or
poverty modifies
associates between
diabetes and cognition

2,066 participants;
mean age 47.6;
56.8% female; 56.2%
African American;
38.6% below
poverty level

Visuomotor
response, visual
spatial
perception,
immediate
memory
Verbal learning
and memory
Attention
Attention and
working memory
Verbal fluency
and executive
function
Attention and
psychomotor
speed
Attention,
psychomotor
speed, executive
function
Auditory divided
attention
Mental status

Benton Visual Retention
Test
California Verbal
Learning Test (CVLT)
Digit Span Forward
Digit Span Backward
Category fluency
(animals)
Trail Making A
Trail Making B
Brief Test of Attention
Mini Mental Status
Exam

Self-reported
history of
diabetes,
treatment for
diabetes, or
fasting glucose

Among African Americans
below poverty status, those
with diabetes performed
lower than nondiabetics
on CVLT-Short Delay
(z =−0.444[0.123] vs.
z =−0.137 [0.045]) and Long
Delay (z =−0.299 [0.123] vs.
z =−.130 [0.045]); and the
Brief Test of Attention
(z =−0.452 [−0.090] vs.
z =−0.099 [0.047]. No
consistent differences were
seen between African
Americans and white
individuals above poverty.

Mayeda et al.
(2015)

Longitudinal To examine the effect of type
2 diabetes on rate of
cognitive change over 10
years

1,634 Mexican
Americans; 846
without diabetes,
530 with diabetes;
mean age 68.9 years;
56.6% female

Global cognitive
function

Modified Mini-Mental
State Exam,

Fasting glucose Cognitive decline was similar
for those with new onset
diabetes and those without
diabetes. 3MSE scores
declined by 2.3 points
among those with diabetes
and 4.3 points in those with
diabetes.

Palta, Golden
et al. 2014

Prospective
cohort

To determine whether adults
with T2DM and cognitive
dysfunction have poorer
metabolic control than
those without cognitive
dysfunction

613 older adults; mean
age 73.0; 69.5%
female; 82.5%
Hispanic; 15.5% non-
Hispanic black

Executive function
and mental
flexibility
Verbal memory

Color Trails Test Part 2
Selective Reminding
Test

A1C 331 (54%) had executive
dysfunction; 202 (33%) had
memory dysfunction; and 96
(16%) had both. Over 2
years, those with executive
or memory dysfunction did
not have poorer metabolic
control (p = 0.51; p = 0.28).

(Continued )
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Table 1. Continued.

Author/Date
Study
Design Purpose Sample

Cognitive Domains
Assessed Instruments

Diabetes
Assessment Major Findings

Mayeda et al.
(2013)

Longitudinal To evaluate the association
between diabetes and
cognitive impairment in
older Mexican Americans

1,095 Mexican
Americans with
diabetes; 522
Mexican Americans
without diabetes

Global cognitive
function
Memory

Modified Mini-Mental
State Exam
Spanish English
Verbal Learning Test

Fasting glucose In models adjusted for
competing risk of death,
those with treated and
untreated diabetes had an
increased risk of dementia at
10 years (2.05, 1.41-2.97 and
1.55, 0.93-2.58) compared to
those without diabetes.

Noble et al.
(2012)

Longitudinal To examine ethnic
differences in T2DM and
cognitive impairment

220 non-Hispanic
Whites; 313 non-
Hispanic black; 408
Caribbean Hispanics;
mean age 74.0;
69.8% female; 47%
cognitive
impairment

Verbal memory
Nonverbal
memory
Orientation
Visuospacial
ability
Language
Abstract
reasoning

Selective Reminding
Test; Benton Visual
Retention Test MMSE
Rosen Drawing Test;
Benton Visual
Retention Test
Boston Naming Test;
Controlled Oral Word
Association; Category
Naming; Boston
Diagnostic Aphasia
Examination
Weschler Adult
Intelligence Scale;
Mattis Dementia
Rating Scale

Controlling for age, gender,
education, and APOE4, the
HR relating T2DM and
cognitive impairment was
1.63, 95% CI [1.26, 2.09].
Cognitive impairment
attributable to T2DM was
higher in Blacks and
Hispanics than in Whites
(11.4% vs. 4.9%; p = 0.06).

Wessels et al.
(2011)

Longitudinal To test the hypothesis that
diabetes accelerates
cognitive decline and
explore mediating
mechanisms

441 African Americans
with diabetes; 70.5%
female; mean age
72.8
1,261 African
Americans without
diabetes; 65.3%
female; mean age
74.2

Language,
attention,
memory,
orientation, and
praxis-copying

Community Screening
Interview for
Dementia

diagnosis of type 2
diabetes

Participants with diabetes had
significantly more decline in
cognitive scores (p = 0.046);
adjusting for post-baseline
hypertension increased the
strength of association
between diabetes and
cognitive decline (p = 0.030);
diabetes was significantly
associated with cognitive
decline in those
experiencing post-baseline
stroke (p = 0.007).
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Arvanitakis
et al.
(2010)

Cross-
sectional

To examine the potential
interaction of race and
diabetes on cognitive
function

220 with diabetes; 95
African American;
125 white; mean age
75.9; 73% female
1,217 without
diabetes; 40.5%
African American
mean age 78.8;
74.9% female

Global cognitive
function
Semantic
memory
Episodic memory
Working memory
Perceptual speed
Visuospacial
abilities

Mini Mental State Exam
Verbal Fluency &
Boston Naming
Wechsler Memory
Scale-Revised; East
Boston Story; Word
List Memory; Recall
and Recognition
Digit Span test; Digit
Ordering; Symbol
Digit Modalities test,
Number Comparison
& Stroop Test
Line Orientation &
Progressive Matrices

diagnosis of type 2
diabetes

Diabetes was about twice as
common in black compared
with white persons (25%
black vs. 12.1% white,
p < 0.001); diabetes was
associated with semantic
memory (0.105 unit lower
score); no significant
interactions of diabetes with
black race for any cognitive
domain (all p values >0.333).

Crowe et al.
(2010)

Longitudinal To determine whether race,
rural residence, education,
racial discrimination,
vascular disease, and
health care access
moderate the association
between diabetes and
cognitive decline

138 with diabetes;
61.6% African
American; 55.8%
female; mean age
72.8
486 without
diabetes; 44.9%
African American
52.5% female; mean
age 74.1

Global cognitive
function

Mini-Mental State Exam self-report of type 2
diabetes
diagnosis

Participants with DM at
baseline had increased odds
of cognitive decline by about
70% compared to those
without DM, OR = 1.69, 95%
CI [1.02, 2.79]; the
relationship between DM
and cognitive decline did not
differ significantly by race;
there was a significant
interaction effect for
perceived discrimination
among AAs (p = 0.32).

Obidi et al.
(2008)

Cross-
sectional

To examine age related
changes in cognitive
performance in a sample of
non-Hispanic white and
African American men with
T2DM

25 African Americans;
mean age 59; mean
A1c 8.6
145 non-Hispanic
whites; mean age
65.0; mean A1c 8.0

Attention and
concentration
Mental flexibility
Visuomotor
processing speed
and attention

Trail A test
Trail B test
The Digit Symbol
subtest from the
WAIS-R

Fasting glucose and
A1C

Cognitive performance was
not significantly associated
with glycemic control
(r =−0.02 to 0.12) except on
the Trails A test (r =−0.17;
p < 0.05); there was a
significant relationship
between age and
performance in the AA group
(r(25) =−0.65, p = 0.01) and a
weaker association in the
non-Hispanic white group
(r(145) =−0.39, p = 0.01).

(Continued )
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Table 1. Continued.

Author/Date
Study
Design Purpose Sample

Cognitive Domains
Assessed Instruments

Diabetes
Assessment Major Findings

Rotkiewicz-
Piorun
et al.
(2006)

Longitudinal To examine social,
demographic, and health
factors associated with
cognitive decline in
Mexican Americans with
diabetes

808 Mexican
Americans with
diabetes; 60%
female; mean age
72.5

Global cognitive
function

Mini-Mental State Exam self-report of type 2
diabetes
diagnosis

Mean MMSE score at baseline
was 25.3 (3.7); rate of decline
in cognitive function during
the 7 years was 0.37 point
per year; male gender,
depressive symptoms, and
diabetic complications were
significantly associated with
decline in MMSE scores.

Wu et al.
(2003)

Longitudinal To examine the association
of diabetes and cognitive
impairment in Latinos

585 Latinos with
T2DM; 56% female;
mean age 70.3;
1,204 Latinos
without DM; 59%
female; mean age
70.8

Global cognitive
function
Memory

Modified Mini-Mental
State Exam Delayed
Word-List Recall of
the Spanish-English
verbal learning test

fasting glucose of
>126 mg/dL, use
of an antidiabetic
medication, self-
report of type 2
diabetes
diagnosis

Baseline diabetes was a
significant predictor of
cognitive impairment in
MMSE, OR = 1.68, 95% CI
[1.21, 2.34] and word-list
test, OR 1.31, 95% CI [0.99,
1.75]; those with diabetic
complications were more
likely to have decline on the
MMSE, OR = 1.91, 95% CI
[1.16; 3.16].

Rodriguez-
Saldaña
et al.
(2002)

Longitudinal To examine the prevalence
and effects of diabetes in a
subgroup of older
Mexicans in Mexico City in
comparison with Mexicans
living in the United States

785 Mexicans; 77%
female; 15% with
diabetes

Global cognitive
function

Mini-Mental State Exam fasting glucose Mortality rate was greater in
those with diabetes (RR =
1.73, p < 0.05); those with
diabetes were morel likely to
be functionally impaired (p
< 0.0001); the prevalence of
low MMSE scores was similar
for those with and without
diabetes.
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Instruments used to measure cognitive function
Overall, 28 different tests were administered to evaluate cognitive function. The domains
of cognitive function measured included memory (immediate, working, verbal, semantic,
and episodic), executive function, verbal abilities (verbal learning, verbal fluency, and
language), visuospacial perception and abilities, attention (auditory, divided), global cog-
nitive function, motor response and speed, mental flexibility, and praxis copying.

The number of individual measures used in each study ranged from 1 to 14. Most
common was the Mini Mental Status Exam (MMSE), used in 9 of the 12 studies.
Mayeda et al. (2015), Crowe et al. (2010), Rotkiewicz-Piorun et al. (2006), and Rodri-
guez-Saldaña et al. (2002) used only the MMSE; Dore et al. (2015), Mayeda et al.
(2013), Noble et al. (2012), Arvanitakis et al. (2010), and Wu et al. (2003) used it in
addition to other tests. A full list of the instruments is provided in Table 1.

Five of the studies used Spanish translations of the instruments (Mayeda et al. 2013,
2015; Rodriguez-Saldaña et al. 2002; Rotkiewicz-Piorun et al. 2006; Wu et al. 2003). All
participants in these studies were Hispanics. Crowe et al. (2010) had an item that asked
participants directly about racial discrimination. Palta, Golden et al. (2014; >80% Hispanic
sample) mentioned that they chose the Color Trails Test 2 in part because it ‘removed the
cultural bias associated with unfamiliarity with English.’ Wessels et al. (2011; 100%
African American sample) reported that the Community Screening Instrument for
Dementia (CSID) had been used in comparable studies with culturally disparate
populations.

Relationship of diabetes and cognitive function

Review of the selected studies suggests that there is some variation among findings regard-
ing the relationship of cognitive function and diabetes. One study found no difference in
cognitive impairment between those with and without diabetes (Rodriguez-Saldaña et al.
2002). In another, baseline diabetes was a significant predictor of cognitive impairment,
but there was no significant difference in change in cognitive scores over 2 years
between those with and without diabetes (Wu et al. 2003). The remaining 10 studies
reported that those with diabetes had an increased risk for cognitive decline, worse
memory and executive function, and increased rate of cognitive decline. Risk for cognitive
decline was associated with the diagnosis of diabetes alone, regardless of whether the dia-
betes was treated or untreated (Mayeda et al. 2015). Of the studies reporting an association
between diabetes and memory, one found that lower memory scores were similar in
African Americans and Whites (Arvanitakis et al. 2010). Dore et al. (2015) reported
similar findings, in that diabetes was associated with poorer memory scores in African
Americans and Whites, but also found that poverty increased that risk for deficits at a
younger age in African Americans. Palta, Golden et al. (2014) examined the effects of cog-
nitive function on diabetes control and found that those with memory or executive dys-
function did not exhibit significantly poorer diabetes control than did those without
dysfunction.

Rate and degree of cognitive decline was also associated with a diagnosis of diabetes
(Mayeda et al. 2015). Cognitive impairment was nearly twice as prevalent in African
Americans and Hispanics as in non-Hispanic whites (Noble et al. 2012). African Ameri-
cans with DM were shown to have significantly accelerated cognitive decline in
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comparison with those without DM (Obidi et al. 2008; Wessels et al. 2011). However, in one
report, when adjusted for cardiovascular disease, that effect was weakened (Wessels et al.
2011). Only one study measured the effect of perceived racial discrimination in African
Americans: higher rates of discrimination were associated with greater cognitive decline
over 4 years (Crowe et al. 2010). Presence of diabetic complications was also associated
with cognitive function at follow-ups over 7 years (Rotkiewicz-Piorun et al. 2006).

Discussion

Characteristics of studies

The studies in this review focused on the effects of diabetes on cognition in minority popu-
lations. Hispanics were studied more than any other ethnic group. Most were Mexican
American, but one study did include Caribbean Hispanics (Noble et al. 2012). This
might be an important distinction, because distinguishing among group differences
associated with migration patterns, culture, gender, economics, and political realities
among Latino subgroups can provide specific insights into diabetes and its effects
(Schur, Albers, and Berk 1995). When categorized as ‘Hispanic’ or ‘Latino,’ variations
may be hidden and factors that can influence health outcomes among the different
ethnic subgroups, such as socioeconomic status, remain unnoticed. For example, as
whole, Hispanics have an annual diabetes prevalence lower than non-Hispanic blacks
and slightly higher than non-Hispanic whites (Arroyo-Johnson et al. 2016). When dia-
betes prevalence by Hispanic subgroup was analyzed, Puerto Ricans and non-Hispanic
blacks had similar annual diabetes prevalence. Additionally, the difference between
Mexican Americans and non-Hispanic whites was less distinct than the differences seen
for Puerto Ricans compared with non-Hispanic whites (Arroyo-Johnson et al. 2016).
Given the lack of evidence in the literature regarding the disparities in Hispanic ethnic
sub-groups, there is a need to investigate why dissimilarities among those groups occur.

In addition, few studies have determined ways to resolve disparities in diabetes care and
cognitive rehabilitation for some of the less studied Latino subgroups (e.g. Cuban Amer-
icans) or examined possible cultural differences between or even within Latino subgroups.
Health care providers may therefore lack information necessary for effective assessment
and development of culturally sensitive and useful interventions. To date, aside from
the studies in this review, the only other study to find an association between diabetes
and changes in cognition in Mexican Americans was the Hispanic Established Populations
for the Epidemiological Study of the Elderly. That study was not included in the present
sample because it did not specify diabetes type (Black et al. 1999).

The small number of studies that fit the inclusion criteria suggests that most studies on
type 2 diabetes and cognitive function have examined samples only of non-Hispanic
whites or have included too few minority participants to permit analysis of racial/ethnic
effects. Although previous studies have shown a connection between cognition and dia-
betes in general, there are significant differences in diabetes prevalence and burden for
minority populations, and little is known about the relationship between diabetes and cog-
nition in those groups. A recent study has demonstrated that measurement of elevated
fasting glucose in African Americans is an early indicator of higher risk of poorer executive
function and verbal memory even before diabetes diagnosis, indicating that strategies
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aimed at early detection of cognitive problems and support of cognition in prediabetes are
important (Skinner et al. 2015). Even though some studies have not found a significant
interaction between diabetes and cognition, one should remember that the higher preva-
lence of diabetes in minority populations may mean that cognitive dysfunction might be
greater as well.

Instruments used to assess cognitive function in diabetes

The use of instruments to measure cognition also lacks consistency. Differences in find-
ings may owe not just to the heterogeneity of study samples, but to the variety of cognitive
tests that investigators use. Most studies of cognitive function have examined one or two
cognitive domains and/or used the MMSE as their sole measure. But the MMSE is
designed to screen for dementia, and it may not detect small changes in cognitive function
(Tombaugh 2005). Certainly it might be beneficial to include a broader variety of psycho-
metric tests rather than use only one or two. A meta-analysis of the most common cog-
nitive function domains assessed in type 2 diabetes and the neuropsychological tests
used reported 18 different tests in 24 individual studies, with motor function being
assessed least frequently (Palta, Schneider et al. 2014). Measures designed specifically to
evaluate cognition in the presence of diabetes were not used in any of those studies or
in the studies in the present review, but use of such measures might increase sensitivity.
The choice of instrument can also make it difficult to decide whether what is measured
is clinically significant or does have an effect on a person’s daily functioning: Does the
level of cognitive function indicated by one test show how well a person with diabetes
manages the condition? In a review of longitudinal studies of type 2 diabetes and cognitive
dysfunction, Allen, Frier, and Strachan (2004) suggested that cognitive decline should be
assessed with a broader variety of tests, including tests of reading, literacy, and diabetes
self-management skills.

Impact of diabetes on cognitive function

The results of these studies examining the relationship of diabetes and cognitive impair-
ment are mixed. Most of the studies showed a strong association in older adults, yet some
showed no or weak association (Palta, Golden et al. 2014; Rodriguez-Saldaña et al. 2002).
Despite this lack of strong statistical significance, however, the possibility of a small effect
of diabetes on cognition cannot be excluded. Previous reviews of the effects of diabetes on
cognition have shown that this is the case. A recent meta-analysis of 9 studies conducted
by Wong, Scholey, and Howe (2014) found evidence that executive function, working
memory, and psychomotor and attentional function were impaired in type 2 diabetes.
The present results support their finding of an association with worsening executive func-
tion and memory. In another review, which examined the incidence of dementia in people
with diabetes (Biessels et al. 2006), rates of ‘any dementia’ were higher in those with dia-
betes than in those without. The authors found that detailed data on the mechanisms of
this effect were generally absent. This was also true for the findings of the studies in the
present review. Some of the studies discussed mechanisms of the underlying pathology
of cognitive impairment and diabetes such as alterations in glucose, but how those mech-
anisms were clinically relevant remained unclear. Although the present review was not
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undertaken to discuss the underlying pathogenesis of cognitive decline, that topic does
require further investigation.

Moderators of the association between diabetes and cognitive function

Poverty and discrimination were also significant variables related to diabetes and cognitive
function. Several studies in this review concluded that eliminating ethnic disparities in dia-
betes might have a meaningful impact for decreasing ethnic disparities in cognitive dys-
function (Crowe et al. 2010; Dore et al. 2015; Noble et al. 2012). Socioeconomic status
has been associated with brain development and cognitive function across the lifespan,
and the effects of poverty and pollution have been shown to place stress on cognitive func-
tion (Kristiansson et al. 2015; Tucker-Drob and Briley 2014). Experiencing poverty as a
child has been positively associated with rates of diabetes, possibly leading to cognitive def-
icits that may appear at younger ages (Zhang, Kris-Etherton, and Hartman 2014). In the
present review, the study with participants from a relatively high SES and access to health
care found that diabetes status did not affect cognitive impairment (Rodriguez-Saldaña
et al. 2002).

Perceived discrimination may also keep people with diabetes from seeking care (Crowe
et al. 2010). Discrimination can be related to poorer health in many ways: institutional dis-
crimination can prevent economic and societal advantages and cause stress as a result
(LeBron et al. 2014). Not only is discrimination linked to cognitive decline, it has also
been associated with a mistrust of health care providers and a lack of use of preventative
care or disease management, leading in turn to even more adverse health effects and com-
plications (Jones, Trivedi, and Ayanian 2010; Pascoe and Smart Richman 2009). Crowe
et al. (2010) found that participants who had not seen a physician in the past 6 months
had greater cognitive decline than did those who had seen a physician at least once
within the same time frame. Previous studies have shown a positive relationship
between health care provider contact and diabetes control (ADA 2015). However, phys-
ician visits are only one indicator of health care service use. Interdisciplinary teams includ-
ing pharmacists, nurses, dieticians, and mental health professionals also influence diabetes
control and self-management (ADA 2015; Handelsman et al. 2015). There may also be
differences in access to care based on insurance status (insured, uninsured, underinsured).
The Diabetes in Aging Study found only modest ethnic differences in rates of diabetes and
complications (such as cognitive function), but all participants were insured, so that the
study’s conclusions may not apply to minorities, who are less likely to have insurance cov-
erage (Karter et al. 2015).

Minorities with diabetes might be doubly impacted by the discrimination that comes
simply from one’s having diabetes (Benedetti 2014). The DAWN2 study demonstrated
that the rates of diabetes discrimination ranged from 11% to 28% in 16 countries,
leading to negative impacts on personal relationships, quality of life, finances, and psycho-
social well being (Wens et al. 2013). Further investigation of these experiences as well as
interventions to address and reduce the incidence are needed.

Limitations of the reviewed studies
The most common limitation among the reviewed studies was the self-report of the diag-
nosis of diabetes and complications, rather than direct measurement of blood glucose or
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clinical observation (Arvanitakis et al. 2010; Noble et al. 2012; Rotkiewicz-Piorun et al.
2006; Wessels et al. 2011). Hence, studies are needed that quantify the diagnosis of dia-
betes by using lab tests (e.g. fasting glucose or glucose tolerance). Additional research is
needed that uses continuous glucose monitoring, which would allow examination of
glucose control and the relationship between glucose fluctuations and cognitive function
more precisely. Another limitation resulted from the wide range of tests used to measure
cognitive function. Because there is no standardized test to determine cognitive function in
diabetes, findings will likely vary. Nor is there an expedient battery of tests, given the
typical time constraints of a diabetes clinic visit.

Conclusion
Minority adults are at risk not only for developing type 2 diabetes, but also for cognitive
impairment. These risks can only increase with age. Given the context of minority health,
there is a potential for higher negative health impact due to the increased prevalence of
diabetes and cognitive dysfunction and other related health disparities. Reduction of phys-
iological risk factors for diabetes as well as elimination of structural barriers such as access
to care and discrimination should be helpful in decreasing the incidence of both diabetes
and cognitive decline. Tests and examinations used to assess cognitive function need to be
consistent, sensitive to the potential changes related to diabetes in older adults, and also
clinically useful. More research is needed to determine whether the observed differences
are modifiable and to identify the factors involved in the interaction of diabetes and cog-
nitive decline—not only physiological factors, but factors related to socioeconomic status
and quality of life in the older adult. In addition, more work must be done to describe the
effects of cognitive decline on diabetes self-management practices in underserved popu-
lations. Finally, randomized controlled trials of interventions to strengthen cognition in
older minority adults must be conducted.
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