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Abstract
AIM: To examine variation in risk factors that contrib-
uted to dementia among four elderly cohorts by race 
and gender. 

METHODS: We examined 2008 Tennessee Hospital 
Discharged database for vascular factors that play a role 
in both stroke and dementia. Risk factors for dementia 
were examined for black and white patients aged 65+. 
Four race-gender groups of patients-white males (WM), 
black males (BM), white females (WF), and black fe-
males (BF) were compared for prevalence of dementia 
and stroke. A logistic model predicting dementia in each 
group separately used several vascular factors affecting 

dementia directly or indirectly through stroke. 

RESULTS: Three point six percent of patients hospital-
ized in 2008 had dementia and dementia was higher 
among females than males (3.9% vs  3.2%, P  < 0.001), 
and higher among blacks than whites (4.2% vs  3.5%, 
P  < 0.000). Further, BF had higher prevalence of de-
mentia than WF (4.2% vs  3.8%, P  < 0.001); similarly 
BM had more dementia than WM (4.1% vs  3.1%, P  < 
0.001). In logistic regression models, however, different 
patterns of risk factors were associated with demen-
tia in four groups: among WF and WM, hypertension, 
diabetes, congestive heart failure, and stroke predicted 
dementia. Among BF and BM, only stroke and diabetes 
were related to dementia.

CONCLUSION: Aggressive management of risk factors 
(hypertension and diabetes) may subsequently reduce 
stroke and dementia hospitalization.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Large medicaid in-hospital database that 
examines the differences in prevalence of dementia 
amongst blacks and white population and by gender. 
Clear differences emerge; blacks have greater burden 
of dementia including both genders. Risk factors lead-
ing to dementia differed between groups. White males 
and females had a higher association with stroke, hy-
pertension, heart failure and diabetes while blocks had 
stroke and diabetes only as risk factors. This difference 
allows us to target these 2 groups with aggressive 
management early on to reduce the risk of dementia. 
The strength lies in analyzing a very large database to 
derive these conclusions.
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INTRODUCTION
Dementia is among the most common neuropsychiatric 
disorder, which afflicts 5% to 10% of  American elderly 
populations over the age of  65, and it accounts for a 
third of  all psychiatric diagnoses among the elderly[1-4]. 

Previous studies have reported on the role of  cardio-
vascular (CVD) factors that contribute to dementia and 
dementia differences by race and gender. Dementia is 
higher among blacks and females[5-17]. The role of  these 
CVD factors among elderly cohorts by race-gender re-
mains unknown. Since strokes occur more often among 
older people, older age possibly contributes to both 
stroke and dementia[10-15]. Further, older age is also re-
ported to be correlated with higher rates of  hypertension 
(HTN), diabetes mellitus (DM), myocardial infarction 
(MI), stroke recurrence[15], and congestive heart failure 
(CHF)[16]. The risk of  stroke increases with age in the 
presence of  diabetes[10-19]. 

While age is related to all cardiovascular risk factors, 
stroke, and dementia, it remains unclear whether these 
risk factors are related to dementia across four elderly 
race-sex cohorts either directly or indirectly through 
stroke. Thus, in this study, we explore two issues: (1) Do 
rates of  dementia and cardiovascular risk factors vary by 
race-gender cohorts? (2) Do cardiovascular risk factors 
that may influence dementia (directly or indirectly) vary 
by race-gender cohorts? 

MATERIALS AND METHODS
Data 
We used Tennessee Hospital Discharge Data files on 
elderly patients (aged 65+; n = 154945) discharged in 
2008. These files are administrative files submitted for 
reimbursement; they do not provide clinical data but only 
ICD-9 diagnoses for which a patient was treated. The 
attending physicians give diagnoses. Since the Tennes-
see population is largely composed of  whites and blacks, 
we used four race-sex cohorts of  dementia patients (n 
= 5556): White Males (n = 1778), White Females (n = 
3069), Black Males (n = 253), and Black Females (n = 
456). While the dementia patient’s sample had only 11% 
black patients, this proportion is a good representation 
of  black population in Tennessee, which is approximately 
14%. The number of  black males in the dementia group, 
though small with limitations on generalizability, is based 
on those who received the dementia diagnosis by the at-
tending physicians. For the diagnosis of  dementia, we 
used ICD-9 codes of  290.00, 290.20, 290.40-290.42, 
291.2, 294.10, 294.11, and 294.20. Data on risk factors 
hypertension (HTN), diabetes mellitus (DM), hyperlip-

idemia (CHOL), cardiac arrhythmia (CA), stroke, con-
gestive heart failure (CHF), and MI were also extracted 
for each patient. All discharge diagnoses in our analyses 
included a combination of  both primary and secondary 
diagnoses. The dementia sample of  patients (n = 5556) 
included whites (89%), blacks (11%), females (63%) and 
males (37%). The mean age of  dementia patients was 
82.5 years (SD = 9.1). Black males were younger in age 
(78.4 years, SD = 8.8) compared to other cohorts (Table 
1). Finally, age-adjusted (per age 65+) dementia preva-
lence rate (of  690.6 per 100000 elderly) was developed 
per CDC methodology[20]. 

Statistical analysis  
Prevalence of  hospitalized dementia patients (per 100000) 
was directly age-adjusted and indexed to the Year 2000 
Census per methodology provided by CDC for the popu-
lation at risk[20]. Prevalence of  dementia risk factors by 
race and gender were evaluated with Pearson χ 2 and the 
Fisher’s Exact Tests. We also used multivariate logistic 
regression models to examine both the direct and indirect 
effects of  all risk factors impacting dementia. We used lo-
gistic models (controlling age) for each race-gender cohort 
separately to examine the likelihood of  dementia associ-
ated with each risk factor (Figure 1). Estimating separate 
equations for each race-gender cohort allowed for the ef-
fects of  each risk factor to vary across four cohorts.

RESULTS
Prevalence of dementia and cardiovascular risk factors
Our analyses indicate that both dementia and stroke 
prevalence increased significantly (P < 0.001) with in-
creasing age: dementia increased from 1.6% among 65-74 
years old to 4.2% among 75-84 years old, to 6.6% among 
elderly aged 85+. Similarly, stroke prevalence increased 
from 13.1% among 65-74 years old to 17.3% among 
75-84 years old, to 18.0% among elderly older than 85 
years of  age. Further, blacks have higher prevalence of  
dementia than whites (4.2% vs 3.5%, P < 0.001) and so 
do females than males (3.9% vs 3.2%, P < 0.001) (not 
shown). Among four cohorts, dementia prevalence was 
significantly higher (P < 0.001) in black females (4.2%), 
compared to black males (4.1%), white females (3.8%) 
and white males (3.1%). The overall diagnosis of  demen-
tia was 3.6% (n = 5556) of  all elderly patients hospital-
ized in 2008 (n = 154945). 

As a second trend, while one third of  dementia pa-
tients had DM, CA, CHF, nearly 60% had stroke and 
80% had hypertension (Table 1, col. 7). These risk factors 
varied across four dementia cohorts in that black patients 
had higher prevalence of  HTN, DM, and Stroke (Table 1, 
col. 6), whereas white patients had higher prevalence of  
CA than blacks (Table 1, col. 3). Further, prevalence of  
MI was higher among males (combined cols. 1 + 4) com-
pared to females (combined cols. 2 + 5). Some of  these 
findings are consistent with those reported previously on 
risk factors.
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Cardiovascular predictors of dementia (direct and 
indirect effects)
Table 2 shows direct effects of  CVD factors on demen-
tia as odd ratios for each elderly race-sex cohort. Figure 
1A shows both direct effects (in black lines) and indirect 
effects (in red lines) of  risk factors through stroke on de-
mentia. 

The direct effect of  risk factors on dementia show 
that among whites (Table 2, col. 3; Figure 1A and B 
black lines), four risk factors, namely HTN [odds ratio 
(OR), 1.15, 95%CI: 1.06-1.25], DM (OR, 1.16, 95%CI: 
1.08-1.23), CHF (OR, 1.26, 95%CI: 1.18-1.35); and 
Stroke (OR, 8.23, 95%CI: 7.7-8.74) predicted onset of  
dementia. Among black males (Table 2, col. 4; Figure 
1C), only stroke (OR, 13.3, 95%CI: 9.92-17.16) predicted 
dementia; and among black females (Table 2, col. 5; Fig-
ure 1D) dementia was predicted by two factors, namely 
DM (OR, 1.28, 95%CI: 1.04-1.57) and stroke (OR, 9.2, 
95%CI: 7.4-11.22).   

For indirect effect through stroke (red lines), Figure 
1A and 1B show that among white patients (combined 
males and females), five risk factors (HTN, DM, Hyper-
lipidemia, CA, and CHF) were all related to stroke which 
in turn predicted dementia. Among blacks (both males 
and females in Figure 1C and D), only two factors (HTN, 

DM) were related to stroke, which in turn predicted de-
mentia. Overall, the indirect effects of  HTN, DM, CA 
and HF on dementia through stroke remain intact for the 
total sample (Figure 1E).  

DISCUSSION
Our findings indicate that the risk of  both stroke and de-
mentia increases with increasing age. For our study, prev-
alence of  dementia among the elderly (aged 65+) was 
estimated at the rate of  690.6 per 100000 elderly popula-
tion and this rate per 100000 elderly varied significantly 
among four cohorts: black males had the highest rate 
(902.2), followed by black females (811.4), white males 
(619.9), and white females (617.5). Further, since diabetes 
almost doubles the risk of  dementia[21], and stroke were 
more prevalent (with increasing age) among blacks, it ap-
pears that dementia among blacks, (who survived stroke 
and thus are in the sample) may largely result from a 
combination of  both diabetes[19,21] and recurring stroke[15].   

The influence of  stroke on dementia appears to be 
consistent with previously reported findings of  both 
increasing age, and stroke associated with HTN and 
DM[15-23]. Since hypertension and diabetes are highly 
prevalent in all cohorts, additional investigation is needed 
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Table 1  Clinical characteristics of dementia patients by race and gender cohorts

Variables White males White females All white Black males Black female All black All dementia age 65+

n = 1778 n  = 3069 n  = 9847 n  = 253 n  = 456 n  = 709 n  = 5556

Column→ 1 2 3 4 5 6 7
Mean age (SD) 80.6 (8.4) 83.9 (9.0) 82.7 (9) 78.4 (8.8) 82.3 (9.4) 80.9 (9.4) 82.5 (9.1)
HTN (%) 81.8 83.1 82.6 85.8   91.71   89.62 83.5
DM (%) 38.1 30.6 33.4 47.2   52.61   50.62 35.6
Chol (%)   11.31   8.5   9.6   8.7   9.4   9.2   9.5
CA (%)   42.41 36.3  38.61 35.6 32.5 33.6 37.9
MI (%)   7.6   5.3   6.2     7.91   5.7   6.5   6.2
CHF (%)   36.71 32.6 34.0 32.4 36.2 34.8 34.2
Stroke (%) 63.1 54.9 57.9  72.71 63.4   66.71 59.0
Dementia (%)   3.1   3.8   3.5   4.1     4.21     4.21   3.6

1Differences across cohorts significant at P < 0.001; 2Differences between two racial groups (cols. 3 and 6) are significant at P < 0.001. HTN: 
Hypertension; DM: Diabetes mellitus; Chol: Hyperlipidemia; CA: Cardiac arrhythmia; MI: Myocardial infarction; CHF: Congestive heart 
failure; Stroke: Prior stroke. 

Table 2  Odds ratios showing direct effect of risk factors on dementia by race-gender cohorts

Risk factors White males White females All white Black males Black females All black All dementia patients

Column→ 1 2 3 4 5 6 7
HTN   1.222   1.101  1.152    0.72 1.04 ns  0.88   1.133

DM   1.162   1.162  1.162 1.17 ns    1.283   1.243   1.172

Chol  0.78  0.73 0.75    0.81   0.89  0.85  0.76
CA  0.91  0.89 0.89 1.05 ns 1.03 ns 1.04 ns  0.91
CHF   1.443   1.162  1.262 1.14 ns 1.19 ns 1.17 ns   1.253

MI  0.84  0.83 0.83 1.11 ns 0.8  0.92  0.84
Stroke 9.93 7.83  8.233 13.33  9.23 10.393 8.53

1Each logistic analysis included age in model, OR significant at P < 0.05; 2OR significant at P < 0.01, 3OR significant at P < 0.000; HTN: 
Hypertension; DM: Diabetes mellitus; Chol: Hyperlipidemia; CA: Cardiac arrhythmia; MI: Myocardial infarction; CHF: Congestive heart 
failure; Stroke: Prior stroke.



a strong effect of  stroke on dementia. It may also be 
noted that there is a higher mortality among older stroke 
male patients, and thus fewer number of  surviving 
males, particularly black males in our sample, appears to 
be consistent with the longevity of  black population in 
Tennessee (72.5 years) where black females live longer 
(longevity of  76 years) than black males (longevity of  
68.7 years). Hence the number of  black males in our 
dementia sample, though small, appears to be consistent 
with the longevity data for the African American popu-
lation.

Finally, since DM, and stroke predict dementia across 
most race-gender cohorts, both primary and secondary 
preventive measures need to be aggressively pursued 
since most of  these risk factors are amenable to effective 
management strategies aimed at reducing hospitalization 
for both stroke and dementia among the elderly.

to examine the role of  small versus large vessel strokes in 
dementia. It is plausible that repeated small vessel infarc-
tion among the surviving stroke patients might contribute 
to the beginning of  dementia with large vessel infarcts 
that may bring dementia to a recognizable level. Further, 
our data have not supported the previously reported 
role of  hyperlipidemia in elevated levels of  dementia. A 
plausible explanation for the lack of  finding regarding 
hyperlipidemia in our study could be due to an effective 
treatment of  this condition that may have neutralized the 
effect of  hyperlipidemia on dementia. 

We recognize that the effect of  risk factors on de-
mentia is not as robust as anticipated, particularly among 
black males. This is possibly due to a small number of  
black male patients in our sample. We recognize but 
would remiss, if  we do not note that these black males 
are those who are stroke survivors and thus they show 
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Figure 1  Odd ratios for risk factors predicting stroke and dementia. A: White males (aged 65+ yr); B: White female (aged 65+ yr); C: Black males (aged 65+ yr); D: 
Black females (aged 65+ yr); E: All dementia patients  (aged 65+ yr). Each logistic analysis included age in model; aOR significant at P < 0.05; bOR significant at P < 0.01; 
cOR significant at P < 0.000. HTN: Hypertension; CA: Cardiac arrhythmia; MI: Myocardial infarction; CHF: Congestive heart failure. 
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