
FEBRUARY 2009 • FEDERAL PRACTITIONER • 33

I t’s an all too familiar scenario: You 
have been treating “Mr. X,” an 85-
year-old man, for hypertension 
and diabetes for several years. 

Lately, however, you have been feel-
ing very frustrated because his blood 
pressure has been rising, his hemo-
globin A1c (HbA1c) level has exceeded 
11%, and he seems not to appreciate 
the importance of taking his medica-
tions as prescribed. In fact, during his 
most recent appointment with you, 
he seemed forgetful and even mildly 
disoriented. You resolve that, next 
time you see him, you will administer 
a brief mental status examination to 
determine whether further evaluation 
of cognitive status is needed. 

Diabetes and hypertension are 
independent risk factors for a host of 
unwanted outcomes, such as stroke, 
amputation, and early death. Further
more, diabetes and hypertension—
especially when poorly controlled and 
especially in combination with one 
another—are found increasingly to be 
key risk factors for Alzheimer disease 
(AD) and other forms of dementia. 
Because of the importance of AD and 
its impact on the lives of so many 
older adults, this topic is the focus of 
intense research attention throughout 
the scientific community. Several stud-
ies currently being conducted at the 
VA Puget Sound Health Care System 
Geriatric Research, Education and 
Clinical Center (VAPSHCS GRECC) 

in Seattle, WA are part of this research 
effort.

Ingredients for Poor Health
Hypertension, which is highly preva-
lent among VA patients (and Ameri
cans generally), increases the risk of 
cognitive impairment and dementia 
for many patients.1,2 Diabetes, also 
a prevalent condition among the VA 
population, likewise puts patients at 
risk for dementia.3 Diabetes also has 
been linked to mild cognitive impair-
ment (MCI), which is defined as a 
decline in cognitive performance that 
can be detected by cognitive testing 
but that does not cause significant 
impairment in daily activities.4 MCI 
is considered to be a risk factor for 
future development of dementia. 

Unfortunately, hypertension and 
diabetes often are comorbid, and the 
combination may be especially dan-
gerous, especially when either condi-
tion is poorly controlled.5 Both clinical 
observation and physiologic research 
suggest that the combination of dis-
orders constitutes a significant risk 
factor for many patients. When the 

brain is deprived of glucose (due to 
diabetes) and has suboptimal oxygen 
delivery (due to hypertension), neural 
circuits lack the ability to respond effi-
ciently to cognitive demands.

Compounding the problem is the 
fact that patients with MCI may strug-
gle to take medications as directed 
and may have significant problems 
following diet and exercise programs 
recommended by their health care 
providers.6 These adherence chal-
lenges put patients at greater risk for 
disease complications and increased 
cognitive impairment. In this way, 
cognitive and vascular risk factors 
interact to create a dangerous cycle of 
worsening health (Figure).

Can Treatment of Diabetes 
and Hypertension Prevent 
Dementia?
Given the strong interrelationship 
between hypertension, diabetes, and 
cognitive impairment, many research-
ers and clinicians wonder whether 
effectively treating the first two can 
prevent or delay the third. A recent 
basic science study found lower neu-
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ritic plaque densities among patients 
with diabetes who had received insu-
lin and oral hypoglycemic treatment 
than among those who had received 
only one or no medication.7 At this 
time, diabetes treatment studies 
have not demonstrated definitively a 
reduced risk of dementia. A literature 
review performed in 2003 concluded 
that: “Future research on treatments 
for diabetes should include standard-
ized assessments of cognitive function 
as outcome measures.”8 An ongoing  
study, the Action to Control Cardio
vascular Risk in Diabetes Memory 
in Diabetes Study (ACCORD-MIND), 
currently is examining this question.9

The results of recent, large-scale 
hypertension treatment studies also 
have been mixed,10,11 but there is 
some evidence that treatment with 
antihypertensive agents can reduce the 
incidence of dementia. For example, 
the Systolic Hypertension in Europe 
(Syst-Eur) study and the Perindopril 
Protection Against Recurrent Stroke 
Study (PROGRESS) both found that 
antihypertensive treatment reduced 
cognitive decline.12,13 Although the 
Hypertension in the Very Elderly 
Trial cognitive function assessment 
(HYVET-COG) study found that anti-
hypertensive treatment did not reduce 
cognitive decline, the authors note 
that the trial was terminated early for 
unrelated reasons (reduced incidence 
of stroke and reduced mortality), 
which may have obscured a longer-
term effect on dementia.14 Another 
trial, the Study on Cognition and 
Prognosis in the Elderly (SCOPE), 
found that treatment of hypertension 
with the angiotensin receptor blocker 
candesartan was associated with 
decreased decline in some but not all 
cognitive functions when compared 
with usual care (which could include 
antihypertensive medication).15 While 
more research is required, the results 
of these studies suggest that control of 
hypertension has cognitive benefits. 

Contributions of GRECC 
Research 
Research conducted through the 
VAPSHCS GRECC’s Memory Wellness 
Program has focused on the con-
nections between diabetes, hyperten-
sion, and cognitive impairment for 
the past decade, including both basic 
science and treatment studies aimed 
at improving our understanding of 
the physiologic mechanisms at work 
in patients like “Mr. X.”

Insulin action and cognitive 
function
A recent treatment study demonstrated 
that a six-month course of insulin 
sensitizing medication (rosiglitazone) 
improved cognitive performance in 
patients without diabetes who had AD 
or amnestic MCI.16 These results sug-
gest that subtle alterations in insulin 
action have a positive effect on cogni-
tive function. Currently, the Memory 
Wellness Program is conducting a 
related, larger-scale study in which 
cognitively impaired patients without 

diabetes are randomly assigned to 
take rosiglitazone or placebo for 18 
months and participate in cognitive 
testing at specified time points during 
and after the medication trial.

In another ongoing study, partici-
pants with AD or amnestic MCI take 
intranasal insulin or placebo for four 
months. Insulin administered using 
the device developed for this study is 
conducted directly to the brain and 
does not have significant systemic 
effects on plasma insulin or glucose 
levels. A pilot study showed acute 
improvement in verbal memory for 
patients with AD after one dose of 
intranasal insulin,17 suggesting that 
insulin acts directly and rapidly to 
improve cognitive function.  

Lifestyle factors
Two exciting studies are examin-
ing the effects of lifestyle factors— 
specifically, diet and exercise—on 
glucose metabolism and cognitive 
performance. In one recently com-
pleted study, participants with MCI 
took part in a supervised six-month 

Figure. The cycle of worsening health that can result from the interaction of cognitive and 
vascular risk factors in patients with comorbid hypertension and diabetes. 
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aerobic exercise program. Their cog-
nitive test performance and glucose 
metabolism were then compared to 
that of a group of patients who partic-
ipated only in a stretching program. 
Data from this study will be pub-
lished soon. Another study examines 
the effects of diet on cognitive test 
performance, glucose metabolism, 
and other biomarkers. This ongoing 
study is comparing participants who 
are eating a low saturated fat and low 
glycemic index diet with others who 
are eating a high saturated fat and 
high glycemic index diet to determine 
whether changes in insulin activ-
ity caused by dietary macronutrient 
intake affect cognition and biomark-
ers of AD. Together, these studies 
address important questions about 
the relationships between lifestyle 
factors, overall health, and cognitive 
impairment.

Care management
A new translational research study, 
conducted by the VA’s VISN 20 and 
the VAPSHCS GRECC, will inter-
vene in the care of patients who have 
both diabetes and hypertension and 
in whom one or both conditions are 
poorly controlled. These patients will 
be tested for cognitive impairment, 
including either dementia or MCI. 
Patients with cognitive impairment 
will be randomly assigned to take part 
in a care management intervention or 
to continue receiving usual care. In 
the intervention group, patients and 
caregivers will work with a VA nurse 
care manager to improve treatment 
adherence and address other needs. 
Patients in the usual care group will 
continue to receive care from their 
regular VA primary care providers but 
will not work with the nurse care 
manager. The researchers predict that 
patients assigned to the care manage-
ment program will exhibit improved 
cognitive performance and physical 
health compared to those assigned to 

the usual care group at the end of the 
six-month intervention period.

What can we do now?
Our goal at the VAPSHCS GRECC is 
to conduct research that will lead to 
effective preventive measures in the 
future. But what can a primary care 
provider do right now to help prevent 
dementia in patients at risk? Our 
studies suggest that keeping blood 
pressure and diabetes under control 
will benefit cognition as well as over-
all health. If a patient seems to be 
developing problems with medica-
tion adherence, investigation of his or 
her mental status may be indicated. 
Our hope is to encourage patients to 
maintain a healthy body and a healthy 
brain. � ●
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