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ABSTRACT

In North Carolina and the United States as a whole, coronary heart disease (CHD) is the leading cause of 
death among adults, and cerebrovascular disease (stroke) is the third leading cause of death. Declines in stroke 
mortality began in the early 20th century, while CHD mortality began to decline in metropolitan areas in the 
mid-1960s and in non-metropolitan areas by the early 1970s. However, recent reports of national trends in 
the 1980s showed that the rates of decline of both CHD and stroke mortality had slowed. The causes of this 
deceleration are not well understood.

In this study, we report trends in CHD and stroke mortality among adults 35 years and older for the four 
major race-gender groups in North Carolina from 1980 through 1991. National-level trend data for CHD and 
stroke are provided as a comparison. For the five-year time period 1987-1991, we also examined geographic 
variation in CHD and stroke mortality within North Carolina. 

Although both stroke and CHD mortality rates declined in the North Carolina population as a whole over the 
12-year study period, there were substantial differences in rates of decline by race and gender. Black women 
experienced the slowest rates of decline for both CHD and stroke, while white men experienced the fastest 
rates of decline for both causes of death. White women and black men experienced intermediate rates of de-
cline in CHD and stroke mortality. In North Carolina, CHD mortality rates for both white men and black men 
were higher than the national average from 1980 to 1991. In addition, the rate of decline of CHD mortality in 
North Carolina was slower than the national average for all race-gender groups. Examination of county CHD 
mortality rates for both race groups revealed a general pattern of higher mortality rates in rural counties than in 
metropolitan counties. North Carolina county patterns of stroke mortality for both race groups were consistent 
with the geographic pattern of the “stroke belt.”
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INTRODUCTION

In the United States and North Carolina, coro-
nary heart disease (CHD) is the leading cause of 
death among adults, and cerebrovascular disease 
(stroke) is the third leading cause of death.1 The 
southeastern United States, including North Caro-
lina, has been labeled “the stroke belt” because of 
the disproportionately high rates of stroke and CHD 
suffered by the populations of this area.2,3

CHD and stroke are rare among children and 
young adults, with both incidence and mortality 
rising rapidly with age. Historically, CHD mortality 
and to a lesser degree stroke mortality rates have 
been higher among men than among women.4,5 
There is a strong racial inequality in mortality from 
stroke, with higher rates among blacks.6 The racial 
inequality in stroke mortality is greatest among 
young adults. Race differences in CHD mortality 
also vary by age. Among young and middle-aged 
adults, blacks suffer higher CHD mortality than 
whites, while elderly whites experience higher 
CHD mortality rates than elderly blacks.

Declines in stroke mortality began in the early 
20th century, while CHD mortality increased sig-
nificantly until the mid-1960s, when it began to de-
cline in metropolitan areas. Since the early 1970s, 
CHD mortality among all race-gender groups has 
been declining in all geographic areas of the United 
States.7-9 Declines in CHD and stroke mortality 
have been attributed to improved standards of liv-
ing, declines in cigarette smoking, improvements in 
diet and physical activity, and better access to medi-
cal care. Recently, reports of national level trends in 
the 1980s showed that the rates of decline of both 
CHD and stroke mortality had slowed. The causes 
of the deceleration in CHD and stroke mortality 
declines are not well understood.4,10-12 

In this study, we compared trends in CHD and 
stroke mortality for blacks and whites 35 years and 
older from 1980 through 1991 for North Carolina 
and the entire United States.  We also examined 
geographic variation in CHD and stroke mortal-

ity within North Carolina for the five-year period 
1987-91.

METHODS

Our study population consisted of women and 
men 35 years and older who resided in North Caro-
lina during 1980 to 1991. We excluded American 
Indians and Asian Americans because these popu-
lations were too small to generate stable annual 
mortality rates. Because Hispanic ethnicity was 
not recorded on the North Carolina death certificate 
until 1988, we were unable to identify Hispan-
ics in our study population; however, Hispanics 
comprised only 2 percent of the adult population 
of North Carolina in 1990. All analyses were con-
ducted separately for black women, black men, 
white women, and white men. 

Population data from published 1980 and 1990 
North Carolina census reports were used to derive 
age-race-gender specific population estimates for 
each of the study years. Population estimates for 
1991 were based on a linear extrapolation of the 
1980-1990 trend in population growth. We ob-
tained death counts for CHD and stroke from death 
certificate computer files maintained by the Vital 
Statistics Unit of the State Center for Health and 
Environmental Statistics. The underlying cause of 
death was used to identify CHD and stroke deaths, 
based on International Classification of Disease 
codes 410-414 for CHD and 430-438 for stroke. 
For both CHD and stroke, age-specific mortality 
rates for 10-year age groups were calculated. Age-
adjusted mortality rates for persons 35 years and 
older were calculated using the 1980 U.S. popula-
tion as the standard for direct adjustment. United 
States age-adjusted CHD and stroke mortality rates 
were obtained from the Centers for Disease Control 
and Prevention for comparison with North Carolina 
trends.6,11 Average annual percent changes in CHD 
and stroke mortality were calculated by dividing 
the total percent change by the number of years 
in the study period. North Carolina county maps 
of CHD and stroke mortality were created for the 
five-year period 1987-1991. Because county-level 
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mortality rates were not available for blacks, sepa-
rate maps were created for non-whites and whites. 
Blacks comprise approximately 90 percent of the 
non-white population in North Carolina.  

RESULTS

CHD Mortality

North Carolina trends in CHD mortality from 
1980-1991 among adults aged 35 years and older 
are shown in Figure 1. The data values are shown 
in the Appendix. In 1980, white men experienced 
the highest rate of CHD mortality (879 deaths 
per 100,000), while black men suffered a slightly 
lower rate (757 deaths per 100,000). CHD mortal-
ity declined more slowly among black men than 
among white men, which led to a crossover in the 
late 1980s. In 1980, the CHD mortality rate was 
16 percent higher for white men than for black 
men; by 1991, the CHD mortality rate was 3 per-
cent higher for black men (631 vs. 612 deaths per 

100,000). CHD mortality rates were the same for 
black women and white women in 1980, and were 
only half as high as the rates observed for men. 
A racial gap in CHD mortality among women 
emerged during the 12-year study period; in 1991 
black women experienced a CHD mortality rate 
18 percent higher than white women (352 vs. 297 
deaths per 100,000). White men experienced the 
strongest decline in CHD mortality (30 percent), 
followed by white women (23 percent) and black 
men (17 percent). Black women experienced the 
weakest decline (8 percent). 

Comparisons of CHD mortality trends in North 
Carolina with United States trends are shown in 
Figures 2-5 for the four race-gender groups. Among 
both black women (Figure 2) and white women 
(Figure 3) 35 years and older in 1980, CHD mortal-
ity rates in North Carolina were slightly lower than 
the national average. However, the rate of decline 
of CHD mortality among women in North Carolina 
was also lower than the national average, as shown 
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in Table 1. Consequently, by 1991 CHD mortality 
in North Carolina was equal to the national average 
for both white women and black women. During 
the 12-year period from 1980 to 1991, black women 
in North Carolina experienced an average annual 
CHD mortality decline of 0.7 percent, compared 
with 1.7 percent for black women nationally (Table 
1).

Among both black men (Figure 4) and white men 
(Figure 5) aged 35 years and older, CHD mortality 
in North Carolina was higher than the national aver-
age for the entire period 1980 to 1991. In addition, 
average annual percent declines in CHD mortality 
among men in North Carolina were lower than the 
national average (Table 1), so that the disparity in 
CHD mortality between North Carolina and the 
national average increased from 1980 to 1991. 

Within North Carolina, there was significant 
geographic variation in CHD mortality for both 
nonwhites and whites for the five-year period 
1987-91 (Figures 6-7). Low rates of CHD mortal-
ity occurred along the coast and in metropolitan 
counties such as Mecklenburg, Wake, and Durham, 

while rural counties experienced the highest rates 
of CHD mortality.

Stroke Mortality

North Carolina trends in stroke mortality from 
1980-1991 among adults aged 35 and older are 
shown in Figure 8. The data values are shown in 
the Appendix. Throughout the 12-year study period, 
black men experienced the highest rates of stroke 
mortality, followed by black women, white men 
and white women. Between 1980 and 1991, the 
excess stroke mortality among blacks compared to 
whites increased from 55 percent to 66 percent for 
men, and from 46 percent to 49 percent for women. 
Stroke mortality declined among each of the four 
race-gender groups, with the greatest total decline 
among white men (34 percent) and the least decline 
among black women (28 percent). 

For all four race-gender groups, stroke mortality 
rates in North Carolina were notably higher than 
the national average, as shown in Figures 9-12. In 
1991, adults aged 35 and older in North Carolina 
suffered an excess in stroke mortality of 24 percent 

Table 1
Average Annual Percent Change in Coronary Heart Disease 

Mortality1 by Race and Gender,
United States and North Carolina 

Adults Aged 35 and Older, 1980-1991

 Black Black White White
 Women Men Women Men

United States -1.7 -1.9 -2.5 -2.8

North Carolina -0.7 -1.4 -1.9 -2.5 
1All mortality rates were age-adjusted by the direct method using the 1980 U.S. population as standard.  Av-
erage annual percent changes were calculated by dividing the total percent change by 12 (number of years 
in the study period).  ICD-9 codes 410-414 were used to define CHD.
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Stroke Mortality Trends for White Women Ages 35+
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Table 2
Average Annual Percent Change in Stroke

Mortality1 by Race and Gender,
United States and North Carolina 

Adults Aged 35 and Older, 1980-1991

 Black Black White White
 Women Men Women Men

United States -2.7 -2.4 -2.9 -3.0

North Carolina -2.4 -2.4 -2.5 -2.8 
1All mortality rates were age-adjusted by the direct method using the 1980 U.S. population as standard.  Av-
erage annual percent changes were calculated by dividing the total percent change by 12 (number of years 
in the study period).  ICD-9 codes 430-438 were used to define stroke deaths.
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among black women, 28 percent among black men, 
23 percent among white women, and 30 percent 
among black men, compared with the national 
average. Average annual percent declines in stroke 
mortality in North Carolina were similar to the na-
tional average among men, but were lower than the 
national average among women (Table 2).

Rural counties in eastern North Carolina, histori-
cally part of the stroke belt, continued to experi-
ence high rates of stroke mortality during 1987-91  
(Figures 13-14). Among whites, the majority of 
rural Appalachian counties were in the lowest 
rate category. For both whites and non-whites, the 
urban-rural pattern of stroke mortality was less pro-
nounced than was observed for CHD mortality.
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DISCUSSION

CHD Mortality

Race disparities were lower for CHD mortality 
than for stroke mortality in this study. In addition, 
North Carolina men differed noticeably from the 
national pattern. Nationally, white men suffered 
higher CHD mortality rates than black men for the 
entire time period 1980 to 1991. In North Carolina, 
CHD mortality rates for white men and black men 
had converged by 1991. For women, North Caro-
lina trends closely matched national trends, with 
blacks and whites experiencing similar rates in 
1980 but the rates later diverged, so that there was 
an excess of CHD mortality among black women 
by 1991. 

Changes in CHD risk factors over time may vary 
by race, contributing to racial disparities in mor-
tality. Important physiologic and behavioral risk  
factors for CHD include hypertension, hypercholes-
terolemia (high blood cholesterol), cigarette smok-
ing, obesity, lack of physical activity, and diabetes 
mellitus.13 Psychosocial stress and socioeconomic 
conditions also play a significant role in the etiol-
ogy of CHD.14, 15 

In contrast to the findings for stroke mortality, 
this study showed significant disparities in the rate 
of decline of CHD mortality among the four race-
gender groups investigated. White men experienced 
an average annual decline in CHD mortality of 2.5 
percent, which was over three times higher than the 
rate of decline experienced by black women (0.7 



13

percent) during the 12-year study period. White 
women and black men experienced rates of decline 
intermediate between those observed for white 
men and black women. Despite observed mortality 
declines, CHD remained the leading cause of death 
for all North Carolina adults in 1991.

Previous studies have shown marked geographic 
variation in patterns of CHD mortality decline, with 
metropolitan areas and localities with high levels 
of socioeconomic resources achieving the fastest 
rates of decline.6-7,15 In this study, examination 
of county mortality patterns for both race groups 
revealed higher CHD mortality rates in rural areas 
and the lowest rates in metropolitan areas. From 
1980 to 1991, North Carolina adults in all four 
race-gender groups experienced rates of decline 
in CHD mortality which were slower than the na-
tional average. This could be attributable to North 
Carolina’s large rural population and high levels of 
poverty and socioeconomic disadvantage relative 
to other states.

Stroke Mortality

While significant declines in stroke mortality 
were observed for all race-gender groups during 
the period 1980 to 1991, stroke remained the third 
leading cause of death for adults in North Carolina. 
In addition, race disparities in stroke mortality 
persisted across the 12-year study period. In 1991, 
black adults aged 35 years and older in North Caro-
lina were approximately 50 percent more likely 
to suffer a stroke death than white adults. Stroke 
mortality rates in North Carolina were consistently 
higher than the national average for all race-gender 
groups.

Various explanations for both widespread de-
clines in stroke mortality and the persistence of 
racial disparities in stroke mortality have been 
offered. Hypertension (high blood pressure) is 
the most important physiological risk factor for 
stroke. Improvements over time in the medical and 
pharmacological treatment of hypertension have 

been offered as an explanation of declining stroke 
mortality.1 However, one study that examined 
this hypothesis among several sociodemographic 
groups in the United States found that improve-
ments in hypertension treatment were not strongly 
associated with rates of decline in stroke mortality.5 
Hypertension is more prevalent among black adults 
than among white adults in the United States and 
in North Carolina.16 Socioeconomic conditions, in-
cluding psychosocial stress, have also been shown 
to be related to the prevalence of hypertension. 
Black adults are often at greater risk for the adverse 
living conditions that contribute to the development 
of hypertension and subsequent increased risk for 
stroke.14,17-18

The geographic patterns of North Carolina 
county stroke mortality rates observed in this study 
for the period 1987-1991 are consistent with multi-
state studies of the stroke belt. The stroke belt, an 
area of high stroke mortality rates concentrated in 
the southeastern U.S., is not a phenomenon of the 
geological or physical environment.19,20 Research-
ers hypothesize that the stroke belt may reflect 
disadvantaged socioeconomic environments. One 
recent study found that, since 1962, the stroke belt 
had shifted and areas of high stroke mortality were 
found along the Mississippi River Valley as well as 
in parts of North Carolina, South Carolina, Georgia, 
and Alabama.20

Conclusions

Improvements in both CHD and stroke mortal-
ity in North Carolina occurred during the 1980s, 
but significant racial, gender, and geographic in-
equalities still persist. Prevention efforts should be 
targeted at those population subgroups at greatest 
risk. The majority of the state’s population lives 
in urban and metropolitan areas, so risk reduction 
programs in these areas are important. However, the 
high rates of both CHD and stroke mortality in rural 
areas of North Carolina necessitate the allocation 
of public health resources to these areas to lessen 
geographic inequalities in mortality. 
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Appendix
Age-Adjusted Mortality Rates (Deaths per 100,000) for 

Coronary Heart Disease and Stroke, 
By Race and Gender, 

North Carolina Adults Aged 35 and Older

 Coronary Heart Disease Mortality

  Black Black White White
 Year Women Men Women Men

 1980 383 757 385 879
 1981 399 757 386 860
 1982 356 670 369 814
 1983 382 705 387 813
 1984 380 682 355 787
 1985 384 702 345 744
 1986 376 660 354 730
 1987 390 674 349 717
 1988 388 681 331 722
 1989 376 663 314 609
 1990 353 631 300 628
 1991 352 631 297 612

 Stroke Mortality

  Black Black White White
 Year Women Men Women Men

 1980 267 356 183 230
 1981 267 359 176 209
 1982 246 311 166 199
 1983 236 300 160 189
 1984 212 300 157 179
 1985 236 293 151 183
 1986 202 289 143 172
 1987 216 261 142 161
 1988 218 280 144 171
 1989 199 285 137 155
 1990 192 262 126 151
 1991 191 253 128 152


