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cardiac also)

– Only a suggestion healthy eating is 
protective?

g p

– Southern eating pattern associated 
with higher stroke risk (turns out … 
cardiac also)

– Only a suggestion healthy eating is 
protective?

– Strange findings:

• Sugar and fats actually appears 
t ti

– Strange findings:

• Sugar and fats actually appears 
t ti

Could racial differences in diet 
be contributing to racial 

disparity stroke? 

Could racial differences in diet 
be contributing to racial 

disparity stroke? 

protective

• Convenience diet has no real 
increased risk (for cardiac 
either!)

protective

• Convenience diet has no real 
increased risk (for cardiac 
either!)

• Although called the “Southern” diet, 
African Americans eat more the diet 
regardless of their residence

• Although called the “Southern” diet, 
African Americans eat more the diet 
regardless of their residence

Could racial differences in diet 
be contributing to racial 

disparity stroke? 

Could racial differences in diet 
be contributing to racial 

disparity stroke? 

– The percent black in quartiles of 
Southern diet score increase from 9%, 
24%, 40% and to 60%

– Adjustment for the Southern Diet score 
mediates the black-white difference in 
stroke risk by 63%

– The percent black in quartiles of 
Southern diet score increase from 9%, 
24%, 40% and to 60%

– Adjustment for the Southern Diet score 
mediates the black-white difference in 
stroke risk by 63%

Returning to “Racial Disparities in 
Risk Factor Prevention” Research
Returning to “Racial Disparities in 
Risk Factor Prevention” Research

• Remember that the high prevalence 
of risk factors explains about 40% of 
the black-white difference

• The American Heart Association and

• Remember that the high prevalence 
of risk factors explains about 40% of 
the black-white difference

• The American Heart Association and• The American Heart Association and 
others have major efforts on 
“primordial risk factor prevention” 
(prevention of the development of 
risk factors) in children and 
adolescents

• The American Heart Association and 
others have major efforts on 
“primordial risk factor prevention” 
(prevention of the development of 
risk factors) in children and 
adolescents
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Returning to “Racial Disparities in 
Risk Factor Prevention” Research
Returning to “Racial Disparities in 
Risk Factor Prevention” Research

• As the population ages … attention 
naturally turns to primary prevention 
(risk factor control)

• But to reduce the black white

• As the population ages … attention 
naturally turns to primary prevention 
(risk factor control)

• But to reduce the black white• But … to reduce the black-white 
disparity, do we need to continue to 
think about primordial prevention in 
adults?

• But … to reduce the black-white 
disparity, do we need to continue to 
think about primordial prevention in 
adults?

Incident Hypertension in 
Adults

… so … to address the 40% to 
50% of excess stroke risk in 
blacks that is attributable to 

“traditional” risk factors

… so … to address the 40% to 
50% of excess stroke risk in 
blacks that is attributable to 

“traditional” risk factors

we are going to have towe are going to have to… we are going to have to … we are going to have to 
understand and change why understand and change why 
African American are more African American are more 

likely to develop hypertensionlikely to develop hypertension
at any age at any age 

What Factors could Contribute to 
Higher Black Risk of 

Developing Hypertension?

What Factors could Contribute to 
Higher Black Risk of 

Developing Hypertension?
• Socioeconomic

– Education

Income

• Socioeconomic

– Education

Income– Income

• Physiological

– BMI

– Waist

– Sleep apnea

– Income

• Physiological

– BMI

– Waist

– Sleep apnea

What Factors could Contribute to 
Higher Black Risk of Developing 

Hypertension?

What Factors could Contribute to 
Higher Black Risk of Developing 

Hypertension?
• Environmental

– Poor physical environment

– Low quality of neighborhood

• Environmental

– Poor physical environment

– Low quality of neighborhood

• Lifestyle

– Alcohol use

– METS of physical activity

– Lack of exercise

– Sedentary time

– Low mobility

• Lifestyle

– Alcohol use

– METS of physical activity

– Lack of exercise

– Sedentary time

– Low mobility

• Psychosocial

– Depression

– Stress

• Psychosocial

– Depression

– Stress

What Factors could Contribute to 
Higher Black Risk of 

Developing Hypertension?

What Factors could Contribute to 
Higher Black Risk of 

Developing Hypertension?

– Stress

– Discrimination

– Low social support

– Stress

– Discrimination

– Low social support
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• Diet

– Low DASH diet score

• Diet

– Low DASH diet score

What Factors could Contribute to 
Higher Black Risk of 

Developing Hypertension?

What Factors could Contribute to 
Higher Black Risk of 

Developing Hypertension?

– Low Mediterranean diet score

– High Southern Diet Score

– High dietary sodium / potassium 
ratio

– Low Mediterranean diet score

– High Southern Diet Score

– High dietary sodium / potassium 
ratio

Three Stage Analytic PlanThree Stage Analytic Plan
• Step 1:  Does the level of the 

mediator differ in blacks versus 

whites

– Calculate the number of standard

• Step 1:  Does the level of the 

mediator differ in blacks versus 

whites

– Calculate the number of standardCalculate the number of standard 

errors that the level differs in 

blacks and whites

Calculate the number of standard 

errors that the level differs in 

blacks and whites

Three Stage Analytic PlanThree Stage Analytic Plan
• Step 2:  Is the mediator associated 

with higher risk of incident 

hypertension

– Use logistic regression to assess 

• Step 2:  Is the mediator associated 

with higher risk of incident 

hypertension

– Use logistic regression to assess g g

relationship of mediator with risk 

of incident hypertension after 

adjustment for age, sex and SBP at 

baseline

g g

relationship of mediator with risk 

of incident hypertension after 

adjustment for age, sex and SBP at 

baseline

Three Stage Analytic PlanThree Stage Analytic Plan
• Step 3:  Calculate the % of the black-

white disparity attributable to the 

potential mediator

– Perform formal mediation analysis

• Step 3:  Calculate the % of the black-

white disparity attributable to the 

potential mediator

– Perform formal mediation analysisPerform formal mediation analysis 

of the change in the coefficient for 

race with the introduction of the 

confounder to the logistic model 

predicting incident hypertension

Perform formal mediation analysis 

of the change in the coefficient for 

race with the introduction of the 

confounder to the logistic model 

predicting incident hypertension

Mediation of Excess 
Hypertension Risk 

in Men

 

Difference in Risk Factor Levels 
Association of Risk Factor with 

Hypertension 
Mediation of Racial Disparity in 

Hypertension 

White/Black  
(mean ± SE)  

Stdized 
Difference 

p‐value 
OR 

(95% CI) 
% Mediation 
(95% CI) 

p‐value 

Low Education 
0.20 ± 0.01 
0.38 ± 0.02 

9.6  <.0001 
1.22† 

(1.02 to 1.47) 
12.3 

(0.6 to 23.9)
0.040 

Low Income 
0.23 ± 0.01 
0.42 ± 0.02 

9.4  <.0001 
1.20† 

(1.00 to 1.45) 
12.0 

(‐0.5 to 24.4) 
0.059 

BMI 
27.3 ± 0.1 
27.6 ± 0.2 

1.4  0.14 
1.22* 

(1.13 to 1.31) 
1.2 

(‐4.8 to 7.2)
0.69 

Waist (cm) 
97.1 ± 0.3 
95.8 ± 0.5 

‐2.1  0.022 
1.20* 

(1.11 to 1.30) 
‐8.4 

(‐15.4 to ‐1.5) 
0.017 

Sleep Apnea 
0.15 ± 0.01 
0.12 ± 0.01 

‐1.9  0.038 
1.28† 

(1.04 to 1.5) 
‐3.0 

(‐6.9 to 0.8) 
0.12 

Heavy Alcohol Use 
0.04 ± 0.01 
0.03 ± 0.01 

‐0.8  0.38 
0.97† 

(0.67 to 1.40) 
0.1 

(‐1.6 to 1.8) 
0.89 

Low Physical 
Activity 

0.24 ± 0.01 
0.33 ± 0.02 

3.6  0.0001 
1.07† 

(0.86 to 1.33) 
2.8 

(‐6.7 to 12.2) 
0.57 

Low Total Mets of  
Physical Activity 

11.8 ± 0.1 
12.1 ± 0.2 

2.0  0.036 
1.02* 

(0.93 to 1.12) 
0.9 

(‐4.3 to 6.1)
0.73 

No Exercise 
0.20 ± 0.01 
0.24 ± 0.02 

2.2  0.019 
0.98† 

(0.81 to 1.18) 
‐0.3 

(‐3.1 to 2.5) 
0.83 

6.32 ± 0.09 1.02* ‐0.8

1. Which factors are 
l i Sedentary Time 

6.32 ± 0.09 
5.95 ± 0.17 

‐2.0  0.036 
1.02  

(0.93 to 1.12) 
0.8

(‐6.4 to 4.8) 
0.78

Low Mobility 
0.98 ± 0.02 
1.39 ± 0.05 

6.7  <0.0001 
1.04* 

(0.95 to 1.14) 
7.7 

(‐11.0 to 26.5) 
0.42 

Depression Scale (CESD) 
0.57 ± 0.03 
0.91 ± 0.06 

5.0  <0.0001 
1.05* 

(0.97 to 1.13) 
3.6

(‐2.4 to 9.6) 
0.23 

Perceived Stress Scale (PSS) 
2.40 ± 0.06 
2.86 ± 0.10 

4.0  <0.0001 
1.00* 

(0.92 to 1.08) 
‐0.3 

(‐5.4 to 4.8)
0.91 

Discrimination 
Score 

0.25 ± 0.01 
0.79 ± 0.02 

21.1  <0.0001 
0.92† 

(0.74 to 1.14) 
‐22.3 

(‐80.9 to 36.2) 
0.45 

Low Social 
Support 

0.67 ± 0.02 
0.90 ± 0.04 

4.7  <0.0001 
0.96* 

(0.87 to 1.05) 
‐6.5 

(‐22.2 to 9.1) 
0.44 

Poorly‐Rated Physical 
Environment 

1.67 ± 0.01 
1.80 ± 0.02 

5.4  <0.0001 
1.02* 

(0.93 to 1.12) 
2.7 

(‐11.3 to 16.8) 
0.71 

Low Quality 
Neighborhood Score 

0.40 ± 0.01 
0.52 ± 0.02 

4.5  <0.0001 
1.13* 

(1.03 to 1.23) 
13.7

(0.3 to 27.1) 
0.044 

Low Dash  
Diet Score 

13.3 ± 0.1 
14.7 ± 0.2 

5.5  <0.0001 
1.05* 

(0.96 to 1.15) 
4.7 

(‐3.7 to 13.2)
0.27 

Low Mediterranean 
Diet Score 

4.47 ± 0.04 
4.19 ± 0.09 

‐2.9  0.0023 
1.01* 

(0.92 to 1.10) 
‐0.3 

(‐5.6 to 5.9) 
0.91 

Southern Diet 
Score 

‐0.26 ± 0.02 
0.81 ± 0.05 

20.5  <0.0001 
1.16* 

(1.06 to 1.27) 
51.6 

(18.8 to 84.4) 
0.0021 

Sodium/Potassium 
Ratio 

0.89 ± 0.01 
0.98 ± 0.01 

6.5  <0.0001 
1.10* 

(1.01 to 1.20) 
12.0 

(1.1 to 22.8) 
0.031 

more prevalent in 
blacks?

2. Which factors are 
associated with 
higher risk of 
incident 
hypertension?

3. Which factors are 
mediate the excess 
risk of hypertension 
in blacks?

Mediation of Excess 
Hypertension Risk 

in Women

 

Difference in Risk Factor Levels 
Association of Risk Factor with 

Hypertension 
Mediation of Racial Disparity in 

Hypertension 

White/Black 
(mean ± SE) 

Stdized 
Difference 

p‐value 
OR 

(95% CI)
% Mediation
(95% CI)

p‐value 

Low Education 
0.27 ± 0.01 
0.35 ± 0.01 

4.6  <0.0001 
1.40† 

(1.20 to 1.64) 
4.1

(1.3 to 6.8) 
0.0038 

Low Income 
0.40 ± 0.01 
0.54 ± 0.02 

6.8  <0.0001 
1.52† 

(1.30 to 1.79) 
9.3

(4.8 to 13.9) 
<0.0001 

BMI 
26.7 ± 0.1 
30.0 ± 0.2 

14.8  <0.0001 
1.25* 

(1.16 to 1.35) 
18.3

(11.9 to 24.6) 
<0.0001 

Waist (cm) 
84.9 ± 0.3 
91.9 ± 0.5 

12.4  <0.0001 
1.25* 

(1.16 – 1.35) 
15.2

(9.8 to 20.6) 
<0.0001 

Sleep Apnea 
0.10 ± 0.01 
0.08 ± 0.01 

‐0.9  0.29 
1.42† 

(1.14 to 1.78) 
‐1.5 

(‐3.5 to 0.5) 
0.14 

Heavy Alcohol Use 
0.05 ± 0.01 
0.02 ± 0.02 

‐3.9  <0.0001 
0.93† 

(0.65 to 1.32) 
0.5

(‐1.7 to 2.6) 
0.68 

Low Physical 
Activity 

0.24 ± 0.01 
0.36 ± 0.02 

5.5  <0.0001 
1.27† 

(1.05 to 1.54) 
4.6 

(0.5 to 8.8) 
0.029 

Low Total
Mets

11.8 ± 0.1 
12.4 ± 0.1 

4.5  <0.0001 
1.06* 

(0.97 to 1.15)
2.1

(‐1.1 to 5.4)
0.20 

No Exercise 
0.29 ± 0.01 
0.33 ± 0.02 

2.6  0.0045 
1.31† 

(1.12 to 1.53) 
1.7 

(‐0.3 to 3.7) 
0.092 

S d t Ti
6.04 ± 0.08 

2 6 0 0036
1.11*  ‐3.2

0 071

1. Which factors 
are more Sedentary Time

5.64 ± 0.13 
‐2.6  0.0036 

(1.02 to 1.22) (‐6.6 to 0.3)
0.071

Low Mobility 
1.07 ± 0.02 
1.47 ± 0.04 

9.0  <0.0001 
1.19* 

(1.10 to 1.30)
12.4 

(5.8 to 18.9)
0.0002 

Depression Scale (CESD) 
0.98 ± 0.04 
1.17 ± 0.06 

2.5  0.0049 
1.12* 

(1.04 to 1.20) 
2.0

(‐0.0 to 4.1) 
0.053 

Perceived Stress Scale (PSS) 
3.18 ± 0.06 
3.44 ± 0.09 

2.4  0.0079 
1.03* 

(0.96 to 1.10)
0.5 

(‐1.0 to 2.1)
0.48 

Discrimination
Score 

0.23 ± 0.01 
0.70 ± 0.02 

21.5  <0.0001 
1.06† 

(0.88 to 1.29) 
4.8

(‐10.5 to 20.1) 
0.54 

Low Social
Support

0.93 ± 0.02 
0.93 ± 0.04 

0.2  0.85 
1.07* 

(0.98 to 1.16)
‐0.0

(‐1.3 to 1.3)
0.99 

Poorly‐Rated Physical 
Environment 

1.70 ± 0.01 
1.82 ± 0.02 

6.3  <0.0001 
1.05* 

(0.96 to 1.14) 
2.4

(‐2.4 to 7.1) 
0.33 

Low Quality
Nbrhood Score 

0.40 ± 0.01 
0.60 ± 0.02 

8.8  <0.0001 
1.11* 

(1.02 to 1.21) 
7.6

(1.1 to 14.0) 
0.021 

Low Dash 
Diet Score 

12.9 ± 0.1 
14.4 ± 0.2 

7.7  <0.0001 
1.20* 

(1.11 to 1.30) 
11.2

(5.6 to 16.8) 
<0.0001 

Low Mediterranean
Diet Score 

4.62 ± 0.04 
4.51 ± 0.07 

‐1.4  0.12 
1.17* 

(1.08 to 1.30) 
‐3.3

(‐6.8 to 0.3) 
0.070 

Southern Diet
Score 

‐0.57 ± 0.02 
0.27 ± 0.03 

22.4  <0.0001 
1.17* 

(1.08 to 1.28) 
29.2

(13.4 to 44.9) 
0.0003 

Sodium/Potassium
Ratio 

0.81 ± 0.01 
0.88 ± 0.01 

6.8  <0.0001 
1.13* 

(1.04 to 1.22) 
6.8

(1.6 to 11.9) 
0.011 

are more 
prevalent in 
blacks?2. Which factors 
are associated 
with higher risk 
of incident 
hypertension?

3. Which factors 
are mediate the 
excess risk of 
hypertension in 
blacks?
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DiscussionDiscussion
• In both men and women, the higher 

Southern Diet Score was the most 

powerful mediator of the black 

excess risk of diabetes

• In both men and women, the higher 

Southern Diet Score was the most 

powerful mediator of the black 

excess risk of diabetes

– 51.6% in men

– 29.2% in women

– 51.6% in men

– 29.2% in women

DiscussionDiscussion
• A high dietary Na+/K+ ratio was also 

a significant mediator in both men 

and women; and a low DASH diet 

score was a significant mediator in 

• A high dietary Na+/K+ ratio was also 

a significant mediator in both men 

and women; and a low DASH diet 

score was a significant mediator in 

women.

• Diet appears to be a “golden” target 

for interventions to reduce 

disparities in hypertension

women.

• Diet appears to be a “golden” target 

for interventions to reduce 

disparities in hypertension

DiscussionDiscussion
• A low level of education and 

neighborhood quality were the only 
other factor significant in both men 
and women

• BMI/waist were very important in

• A low level of education and 
neighborhood quality were the only 
other factor significant in both men 
and women

• BMI/waist were very important in• BMI/waist were very important in 
women but not men

– Strong association of BMI / waist 
with incident hypertension in both 
men and women

• BMI/waist were very important in 
women but not men

– Strong association of BMI / waist 
with incident hypertension in both 
men and women

DiscussionDiscussion
• Black women, but not black men, had 

higher BMI / waist than their white 
counterparts

• Other factors important in women 
(but not men) include: lower mobility

• Black women, but not black men, had 
higher BMI / waist than their white 
counterparts

• Other factors important in women 
(but not men) include: lower mobility(but not men) include: lower mobility, 
alcohol, income, physical activity 
and education

(but not men) include: lower mobility, 
alcohol, income, physical activity 
and education

Overall ConclusionsOverall Conclusions
• About half of the excess stroke risk in 

blacks is attributable to traditional risk 
factors

– To make changes … we have to stop 
African Americans from developing 

• About half of the excess stroke risk in 
blacks is attributable to traditional risk 
factors

– To make changes … we have to stop 
African Americans from developing p g
worse risk factor profiles (and control 
risk factor better)

– Promising “targets” to make a 
difference, particularly diet 
interventions

p g
worse risk factor profiles (and control 
risk factor better)

– Promising “targets” to make a 
difference, particularly diet 
interventions

Overall ConclusionsOverall Conclusions
• The other half of the black excess risk 

is due to other factors

– Hypertension is particularly 
important, as blacks may be 
differentially susceptible to 

• The other half of the black excess risk 
is due to other factors

– Hypertension is particularly 
important, as blacks may be 
differentially susceptible to y p
hypertension

– Novel risk factors, particularly diet, 
may also be playing an important role

• We are beginning to understand why 
African Americans are at higher risk

y p
hypertension

– Novel risk factors, particularly diet, 
may also be playing an important role

• We are beginning to understand why 
African Americans are at higher risk
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