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Geriatrics in Clinical Practice and Beyond: Brain 
Health, the Sixth Vital Sign
Nannette Hoffman, MD1 

Abstract

Description
Brain health in middle age and geriatric patients will take on greater importance for health 
care practitioners in our aging society. This article discusses various approaches clinicians 
can use for their patients to promote and improve brain health. These are generally the 
same lifestyle adoptions for cerebrovascular disease and cardiovascular disease prevention: 
weight management, exercise, and blood pressure and cholesterol lowering. Social stimula-
tion and cognitive activities may also be important for the elderly.
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Introduction 
Ten thousand Americans turn 65 years old each 
day! By the end of the typical five-day work 
week 50,000 Americans have turned 65. Con-
versely the national population of children is at 
an all-time low of 24%; in 1990 they were 40% 
of the American population.1 In 2018, those 65 
years and over were 16% of the US population.2 
The aging cohort is a growing segment of our 
populace for the long haul. These patients fill 
our emergency departments, urgent care cen-
ters, acute-care hospital beds and long-term 
care beds. Thus, it is imperative physicians and 
other health care providers continually broaden 
their knowledge to provide high quality elder 
care to delay or mitigate aging-related disabil-
ity and cognitive impairment. Brain health and 
the specter of dementia is an important topic 
in this regard, not only for older adults but for 
the middle-aged too. As a Geriatrician I foresee 
brain health as the next vital sign, if not liter-
ally, then figuratively. This article’s purpose is 
to provide a brief overview of contributors to 
dementia and how clinicians can modify them 
to delay the onset of this insidious disease.

Background
Remarkably, Americans 65 years and older 
with dementia dropped 24% between the 
years 2000 and 2012, according to an analysis 
of Health and Retirement Study data.3 This 
multifactorial decrease is due to increased life 
spans with better control of cardiovascular risk 
factors, like hyperlipidemia and hypertension, 
along with improved socioeconomic status and 
higher educational levels. The authors of the 
above analysis indicated that while higher ed-
ucational levels appeared primarily responsible 
for the change, other unknown factors could 
have been involved. 

Current thinking is higher educational levels 
and better education in youth boost cogni-
tive reserves such that the better educated, 
healthier elder has greater cognitive compen-
satory mechanisms overcoming shrinkage of 
the hippocampus, the brain’s memory center; 
also overcoming diffuse cerebral atrophy and 
neuronal death.4 In a prospective longitudi-
nal study of nearly 320 subjects, participants 
with higher levels of occupational complexity 
tolerated smaller hippocampal volumes and 
greater whole-brain deterioration on Magnetic 
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Resonance Imaging (MRI) studies, while per-
forming at the same cognitive level as their 
peers with normal brain MRIs.5 In above study, 
after adjusting for confounding variables, 
those with less occupational complexity had 
decreased hippocampal volume and increased 
brain atrophy when participants were matched 
for cognitive function. These results suggested 
that in middle-aged persons at risk for demen-
tia or Alzheimer’s Disease, those with higher 
occupational complexity better tolerated aging 
neuropathology on neuroimaging and main-
tained a similar level of cognitive performance 
compared with those with less pathology. 

Moreover, the study by Sisco et al. using longi-
tudinal data from the Washington Heights-In-
wood Columbia Aging Project showed signifi-
cant ethnic and racial differences in dementia 
prevalence taking root in childhood and young 
adulthood.6 Approximately 4,000 older subjects 
were queried about their early education and 
had repeat cognitive testing over time. The 
authors found poorer educational quality was 
a predictor of lesser cognitive abilities in older 
age, more so for black study subjects than 
white subjects.

Interventions
There are several relevant approaches to poten-
tially mitigate dementia and its progression in 
mid or late life: cognitive training, socialization, 
cardiovascular risk factor control and physical 
activity. 

The Advanced Cognitive Training for Indepen-
dent and Vital Elderly (ACTIVE) study illus-
trated that cognitive training in older people 
improved or maintained mental acuity, with 
training benefits evident a decade later.7 In this 
multi-site randomized clinical trial in six met-
ropolitan areas, approximately 2,800 healthy 
adults ages 65 years and older participated in 
ten training sessions to strengthen memo-
ry, reasoning and speed of processing. At ten 
years, all groups showed declines from their 
baseline test performance. Analysis showed, 
as compared to controls, the intervention 
group had better maintenance of cognitive 
function at ten years such that 73.6% of rea-
soning-trained participants and 70.7% of 
speed-trained participants were performing 
at or above their respective cognitive ability 

compared to 61.7% and 48.8% respectively of 
control participants (p<.01). Thus, participants 
who trained in reasoning and speed of process-
ing experienced less cognitive decline. These 
findings support cognitive training might help 
older adults maintain mental abilities and stave 
off impairment. It is this author’s view that this 
approach is less hazardous than the array of 
prescribed dementia-slowing medications of 
limited utility and with potential adverse side 
effects for older adults complaining of memory 
loss.

Higher vascular risk in middle age is associat-
ed with lower hippocampal brain volume and 
increased white matter intensities on cerebral 
imaging, harbingers of future dementia. In a 
British prospective cohort study, approximately 
500 participants underwent magnetic reso-
nance and amyloid positron emission tomog-
raphy imaging at three time points (ages 36, 
53 and 69 years). As Framingham Heart study 
cardiovascular risk scores increased with age 
so did the deterioration in brain volume and in-
crease in white matter intensities.8 Importantly, 
there was no association of cardiovascular risk 
scores with amyloid deposits. At all points in 
time, worse scores were associated with small-
er whole-brain volumes with largest effect 
sizes at age 36 years. In a randomized clinical 
trial, meta-analysis of blood pressure control 
in somewhat older adults, mean age 65 years, 
antihypertensive use was associated with lower 
incidences of dementia and cognitive impair-
ment over four years.9 Thus, modifying vascular 
risk factors in younger and middle-aged adults 
potentially favorably impacts long term brain 
health as the population ages.10 Even older 
adults may benefit.

In another prospective cohort study of approx-
imately 2000 community-dwelling older sub-
jects who were cognitively intact at baseline 
and followed for at least five years, showed the 
risk of mild cognitive impairment was signifi-
cantly reduced for subjects routinely engaging 
in multiple socially stimulating activities.11
Finally, exercise, such as walking, may delay de-
mentia onset. In a large Japanese prospective 
observational five-year study of over 13,000 
participants showed a significant inverse asso-
ciation (p< 0.001) between walking time and 
dementia incidence.12
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Conclusion
Some health policy experts opine Alzheimer’s 
Disease and related dementias are already a 
public health crisis with 5.7 million Americans 
living with a disease with no cure or disease 
altering treatment and one of the leading 
causes of death trailing cancer, heart disease 
and stroke.13 Thus it is incumbent upon medical 
professionals, especially primary care clinicians, 
to proactively engage patients in controlling 
their hypertension and hyperlipidemia, improv-
ing physical activity and ensuring socialization 
and cognitive activities as early as possible, well 
before old age to promote brain health, the 
sixth vital sign.
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