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Secular Trends in the United States Black/White Hypertension Prevalence
Ratio: Potential Impact of Diminishing Response Rates

Kevin M. Gorey1 and Maurizio Trevisan2

INTRODUCTION

Three decades of research on hypertension preva-
lence in the United States has clearly demonstrated the
relative disadvantaged status of black adults compared
with their white counterparts (1-25). During this pe-
riod of time, blacks, on average, experienced prevalent
hypertension at approximately twofold the rate in
whites; however, the research literature also suggests
that the black/white hypertension prevalence ratio has
diminished significantly over time (12, 14). This time
trend, that is, the increasing similarity of US black and
white samples on hypertension, is postulated to be
resultant from changes over time in a number of po-
tentially salient factors: substantive treatment, life-
style, and other environmental changes and/or meth-
odological ones. We are unaware of any study which
has empirically examined the relation of the latter to
differential changes over time in hypertension preva-
lence by racial groups in the United States. For exam-
ple, what is the relation between study response rates
and the black/white hypertension prevalence ratio?
Two recent studies in this field (26, 27), which re-
ported observations that were disparate from previous
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ones, have proposed selective participation or re-
sponse bias as a possible alternative explanation for
their findings, but were not able to directly assess the
extent of such bias. The present review will address
this concern.

Survey response rates have declined significantly
over the past 25 years, and the growing lack of
willingness to participate has been most noticeable
in large metropolitan areas, and particularly in
inner-city areas (28). The potentially confounding
influence of this phenomenon is underscored by
research findings on responders (participants) ver-
sus those who choose not to be included in samples
for social, behavioral, or biomedical research. Re-
sponders tend to be younger and of higher socio-
economic status than nonresponders (29-33). It is
also known that socioeconomic status is associated
with other risk factors for high blood pressure (34,
35). In fact, hypertension has been found to be
inversely associated with socioeconomic status
among both black and white adults in the United
States (36-38). Further, response status has been
found to be associated with a wide array of life-
style/behavioral (inverse) and family history-related
(direct) risk factors, as well as with numerous mor-
bid and mortal (inverse) health outcomes (39-46).
These findings may generally fall under the rubric
of the "healthy participator" effect. Such bias, if
operative in a racial group comparative study,
would clearly tend to attenuate its power to detect
group differences. Thus, this review's primary hy-
pothesis is as follows: Study response rates will be
directly associated with the reported black/white
hypertension prevalence ratio.
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REVIEW OF LITERATURE

To identify original reports of results' that could be
used in this analysis, computer searches were con-
ducted of Index Medicus and Sociological Abstracts
databases for 1965-1996. The following subject key-
word scheme was used: "blood pressure" or "hyper-
tension" and "racial stocks" or "blacks" or "minority
groups." These searches were then augmented with a
bibliographic review of the retrieved manuscripts.
Twenty-five papers were collected which reported hy-
pertension prevalence estimates among both black and
white samples. These 25 studies are the database for
the present analysis (1-25). Each study represents a
unique analysis, although it may not necessarily be
completely independent of the others, because several
of the studies come from common data sets. For ex-
ample, two studies used data from the first National
Health and Nutrition Examination Survey (NHANES
I), but they selected samples of different age ranges
and used distinctly different analytic methods (one
age-adjusted, the other not) which resulted in diver-
gent hypertension prevalence estimates and response
rates. For our analysis, studies which used a common
data set, but selected different samples or employed
distinct analytic methods (i.e., used different opera-
tional measures of hypertension) will be treated as
independent studies. It ought to be noted that this
integrative review's results and interpretation were
substantively unaffected when each study was repre-
sented only once, so all of the data were included in
the present analysis.

Sample description

The sample of studies were predominantly cross-
sectional (n = 20), and, of the five cohorts, only their
cross-sectional components are included in the present
analysis. These studies gathered data from 1960 to
1991 from 13 national US samples (the second Na-
tional Health and Nutrition Examination Survey
(NHANES II), five; the National Health Examination
Surveys (NHES), three; NHANES I, two; and one
each from the third National Health and Nutrition
Examination survey (NHANES HI), the Hypertension
Detection and Follow-Up Program (HDFP) Coopera-
tive Group, and the Community Hypertension Evalu-
ation Clinic (CHEC) Program) and 12 regional/state-
wide (Georgia, two; North Carolina, two; South
Carolina, two; California; Maryland; and Texas) or
local ones (Chicago, Detroit, and Minneapolis/St.
Paul). More than three-quarters of the studies used
random selection (n = 19), the remainder were con-
venience sample-based, and only slightly more than
half of them used procedures for age-adjustment in

calculating the black/white hypertension prevalence
ratio (n = 14). Twenty-three of the studies sampled
from general adult populations (age 518 years; one
used the criterion age 15 years), while two sampled
older adult populations (age 5:65 years). Not surpris-
ingly, the white population samples (median = 3,554)
were much larger than the black samples (median =
1,061).

Secular trend of response rates. Outcomes of the
12 studies undertaken prior to 1976 were compared
with the 13 initiated during 1976 or later. Consistent
with the trends observed among related research
fields, response rates were found to be significantly
lower among the more recent surveys in this field, i.e.,
for data collected 1976 or later, mean 69.2 percent
(standard deviation (SD) 6.9) (t (19) = 4.52, p < 0.05)
versus data collected from 1960 to 1975, mean 86.1
percent (SD 9.1). So participation rates have dimin-
ished by nearly 20 percent over this research field's
three-decade lineage. Surely, this methodological ca-
veat ought to be considered when interpreting this
extant research. Given the known associations of re-
sponse status with numerous health outcomes, and
more specifically, its likely association with this re-
view's central variable of interest, that is, hyperten-
sion, response bias may itself account for any ob-
served relative change in hypertension among black
and white adults over time. The question is: How
much of the change over time in the black/white
hypertension prevalence ratio may be accounted for by
changing participation rates?

Response rates and the black/white hypertension
prevalence ratio

As were response rates, the black/white hyperten-
sion prevalence ratio was found to diminish signifi-
cantly over time among both women (prevalence ratio
(PR) = 2.59 vs. 1.77) and men (PR = 2.20 vs. 1.38)
(see table 1). It would seem that perhaps due to more
effective identification and treatment strategies, the
relative health status of blacks, as indicated by then-
more prevalent experience of uncontrolled hyperten-
sion, has improved significantly during the past 30
years. However, this explanation of the observed
black/white hypertension secular trend is confounded
by potential response bias among the 25 reviewed
studies. Study response rates were also found to be
associated with the black/white hypertension preva-
lence ratio. After grouping the studies by their median
response (5:70 percent, <70 percent), it was observed
that studies with higher response rates reported signif-
icantly larger black/white hypertension prevalence ra-
tios among both women (PR = 2.66 vs. 1.71) and men
(PR = 2.28 vs. 1.32).

Am J Epidemiol Vol. 147, No. 2, 1998
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TABLE 1. The black/white hypertension prevalence ratio by
study characteristics in 25 studies in the United States
(1960-1991) (1-25)

Characteristic
f/oup

Years data collected*
1960-1975
1976 or later

Response rate (%)*,$
>70
<70

No.
of

studies

12
13

11
10

Black/white hypertension
prevalence ratio

Females

Mean

2.59
1.77

2.66
1.71

(SDt)

(0.85)
(0.44)

(0.78)
(0.45)

Males

Mean

2.20
1.38

2.28
1.32

(SD)

(0.71)
(0.29)

(0.70)
(0.23)

* All bstween-group comparisons among both female and male
subsamples are significant at a minimum of p < 0.05 (independent
samples f-tsst, two-tailed).

t SD, standard deviation.
$ Four studies did not report response rates.

A final interpretive adjunct analysis force entered
study response rates into a multiple linear regression
model with the black/white hypertension prevalence
ratio as its criterion variable. Study response rates
accounted for substantial criterion variability: women
(R2 = 0.362) and men (R2 = 0.469), both p < 0.05.
Among the 25 reviewed studies, response rates may
account for a third to nearly a half of the variability in
black-white hypertension differentials. In fact, after
study response rate entered the model, no other coded
study characteristic (sample's age or sex distribution,
sample size, region of country, local/national, urban/
rural, definition of hypertension, and so on), including
the year of data collection, would enter. Moreover,
because none of these parenthetical variables were
found to be significantly associated with both study
response rates and their reported black/white hyper-
tension prevalence ratio, they can not confound this
integrative review's central analysis.

DISCUSSION

A number of general data trends were revealed by
this review which may be of particular importance to
the epidemiologic researcher or public health policy
planner. First, replicating previous research, the black-
white hypertension gap was found to have diminished
significantly (by 50 percent or more) over the past
three decades, and, during the same period of time, the
public's willingness to take part in research has de-
clined markedly. Next, a direct association was ob-
served between these two factors. Approximately one-
third to half of the diminishment over time in the
black/white hypertension prevalence ratio was ac-
counted for by declining study response rates. Finally,
after accounting for diminished response rates, no

secular trend of black/white hypertension prevalence
was observed. The observed trend of relatively in-
creased health status (lower hypertension prevalence)
among blacks may merely be a methodological arti-
fact, a function of decreasing survey participation over
time.

It is not difficult to imagine how such response bias
may have intruded on this body of research. Given the
known interrelations among survey participation and
health and socioeconomic statuses, response bias is
certainly as plausible an explanation for the observed
black/white hypertension prevalence ratio diminish-
ment as is more recently effective treatment among
blacks. As response rates declined over time, the ten-
dency for respondents, both black and white, to resem-
ble each other on socioeconomic status and various
indicators of health status (i.e., to be better off and
healthier) more than their respective general popula-
tion counterparts, would have increased in-kind. Con-
sequently, although black and white respondents have
been observed to be increasingly similar on hyperten-
sion prevalence, the same is probably not true among
all (responder and nonresponder) black and white
adults in the United States.

It ought to be underscored that the above discussed
data trends were review-generated and are ecologic in
character. It remains possible, as some have suggested,
that increasingly effective treatment and control of
hypertension among blacks, particularly among
women, explains the diminished black-white hyper-
tension gap (47). Others, focusing on problems of
access and cost, have provided evidence to the con-
trary (48, 49). Other cultural factors such as racial
discrimination are probably also important, although
they have not yet been accounted for in this field's
extant aggregate database (50, 51). The results of this
study imply that it is plausible that the methodological
artifact of.declining response rates explains a signifi-
cant proportion of the phenomenon. The unconfound-
ing of these alternative explanations will ultimately
require investment in a large, population-based study
with probability sampling and procedures which en-
sure very high participation among both black and
white adults. It is possible, however, that such a study
could become prohibitively expensive. A seemingly
obvious solution would be to conduct secular trend
investigations of blood pressure controlling for socio-
economic status and other potentially important con-
founders in populations of interest. Certainly, the large
national studies may be thought to have samples ro-
bust enough to address the issue. However, even
though potential response bias has been an issue of
long-standing concern to NHANES principals, who
have, for example, included remuneration for partici-

Am J Epidemiol Vol. 147, No. 2, 1998
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pation ($10 in the 1970s), nonparticipation problems
have burgeoned, as have problems related to selective
mortality; blacks are twice as likely to be lost to
follow-up (31, 52, 53). Assurance of very high prev-
alent participation among more circumscribed, local-
ized samples, would be a most welcome next practical
step in this field.

SUMMARY

In this integrative review, the authors analyzed 25
studies on hypertension prevalence among black and
white adults (1960-1991). The authors made the fol-
lowing inferences: 1) both female (2.59 vs. 1.77) and
male (2.20 vs. 1.38) black/white hypertension preva-
lence ratios have diminished by approximately a third
over the past three decades; 2) response rates were
significantly lower among the more recent surveys
(i.e., 1976 or later, mean 69.2 percent (standard devi-
ation (SD) 6.9) vs. 1960 to 1975, mean 86.1 percent
(SD 9.1)); and 3) these two trends are directly associ-
ated—response rates may account for a third (women,
R2 = 0.362) to nearly a half (men, R2 = 0.469) of the
variability in black-white hypertension differentials.
These findings suggest that although respondent-based
research has found black and white adults in the
United States to be increasingly similar in hyperten-
sion prevalence, the same may not be true of the entire
adult population (responders and nonresponders). The
apparent diminishment over time in the black-white
hypertension gap is as likely to be a methodological
artifact allied with declining response rates as a true
parametric phenomenon resultant from substantive
factors such as enhanced treatment effectiveness
among blacks.

ACKNOWLEDGMENTS

The authors gratefully acknowledge the helpful com-
ments made by Dr. Richard S. Cooper of Loyola University
on a draft version of the manuscript.

REFERENCES

1. Apostolides AY, Cutter G, Daugherty SA, et al, on behalf of
the Hypertension Detection and Follow-Up Program Cooper-
ative Group. Three-year incidence of hypertension in thirteen
US communities. Prev Med 1982;ll:487-99.

2. Bang KM, Greene EJ. Current epidemiologic status on aging
in US blacks: update on hypertension and diabetes. J Natl Med
Assoc 1988;80:627-32.

3. Butt VL, Whelton P, Roccella EJ, et al. Prevalence of hyper-
tension in the US adult population: results from the Third
National Health and Nutrition Examination Survey,
1988-1991. Hypertension 1995;25:305-13.

4. Cornoni-Huntley J, LaCroix AZ, Haulik RJ. Race and sex

differentials in the impact of hypertension in the United States:
the National Health and Nutrition Examination Survey Epide-
miologic Follow-up Study. Arch Intern Med 1989;149:780-8.

5. Final Report of the Subcommittee on Definition and Preva-
lence of the 1984 Joint National Committee. Hypertension
prevalence and the status of awareness, treatment, and control
in the United States. Hypertension 1985;7:457-68.

6. Geronimus AT, Andersen HF, Bound J. Differences in hyper-
tension among US black and white women of childbearing
age. Public Health Rep 1991;106:393-9.

7. Hypertension Detection and Follow-Up Program Cooperative
Group. Race, education and prevalence of hypertension. Am J
Epidemiol 1977;106:351-61.

8. Johnson AL, Cornoni JC, Cassel JC, et al. Influence of race,
sex and weight on blood pressure behavior in young adults.
Am J Cardiol 1975,35:523-30.

9. Lackland DT, Keil JE, Gazes PC, et al. Outcomes of black and
white hypertensives individuals after 30 years of follow-up.
Clin Exp Hypertens 1995;17:1091-1105.

10. Lackland DT, Orchard TJ, Keil JE, et al. Are race differences
in the prevalence of hypertension explained by body mass and
fat distribution? A survey in a biracial population. Int J Epi-
demiol 1992;21:236-45.

11. National Center for Health Statistics, Drizd A, Dannenberg
AL, et al. Blood pressure levels in persons 18-74 years of age
in 1976-80, and trends in blood pressure from 1960 to 1980
in the United States. Vital and Health Statistics, Series 11, No.
234. DHHS publication no. (PHS) 86-1684. Public Health
Service. Washington, DC: US GPO, 1986.

12. Persky V, Pan WH, Stamler J, et al. Time trends in the US
racial difference in hypertension. Am J Epidemiol 1986;124:
724-37.

13. Petri M, Spence D, Bone LR, et al. Coronary artery disease
risk factors in the Johns Hopkins lupus cohort: prevalence,
recognition by patients, and preventive practices. Medicine
1992;71:291-302.

14. Rowland ML, Fulwood R. Coronary heart disease risk factor
trends in blacks between the first and second National Health
and Nutrition Examination Surveys, United States,
1971-1980. Am Heart J 1984;108:771-9.

15. Sorel JE, Ragland DR, Syme SL. Blood pressure in Mexican
Americans, whites, and blacks: the second National Health
and Nutrition Examination Survey and the Hispanic Health
and Nutrition Examination Survey. Am J Epidemiol 1991;
134:370-8.

16. Sprafka JM, Folsom AR, Burke GL, et al. Prevalence of
cardiovascular disease risk factors in blacks and whites: the
Minnesota Heart Survey. Am J Public Health 1988;78:
1546-9.

17. Stamler J, Stamler R, Riedlinger WF, et al. Hypertension
screening of 1 million Americans: Community Hypertension
Evaluation Clinic (CHEC) Program, 1973 through 1975.
JAMA 1976;235:2299-3306.

18. Strogatz DS, James SA. Social support and hypertension
among blacks and whites in a rural, southern community.
Am J Epidemiol 1986; 124:949-56.

19. Svetkey LP, George LK, Burchett BM, et al. Black/white
differences in hypertension in the elderly: an epidemiologic
analysis in central North Carolina. Am J Epidemiol 1993;137:
64-73.

20. Tarter SK, Robins TG. Chronic noise exposure, high-
frequency hearing loss, and hypertension among automotive
assembly workers. J Occup Med 1990;32:685-9.

21. Tyroler HA, Heyden S, Hames CG. Weight and hypertension:
Evans County studies of blacks and whites. In: Paul O, ed.
Epidemiology and control of hypertension. New York: Strat-
ton Intercontinental Medical Book Corp, 1975:177-204.

22. US Department of Health and Human Services. Final report of
the National Black Health Providers Task Force on High
Blood Pressure Education and Control. (NIH publication no.
81-1474). Washington, DC: Public Health Service and Na-
tional Institutes of Health, 1980.

Am J Epidemiol Vol. 147, No. 2, 1998

 by guest on Septem
ber 27, 2014

http://aje.oxfordjournals.org/
D

ow
nloaded from

 

http://aje.oxfordjournals.org/


Secular Trends in US Black/White Hypertension 99

23. Wagner EH, James SA, Beresford SAA, et al. The Edgecombe
County High Blood Pressure Control Program: I. Correlates of
uncontrolled hypertension at baseline. Am J Public Health
1984;74:237-42.

24. Wilber JA. Detection and control of hypertensive disease in
Georgia, USA. In: Stamler J, Stamler R, Pullman TN, eds. The
epidemiology of hypertension. New York: Grune & Stratton,
1967:439-56.

25. Winkleby MA, Ragland DR, Syme SL, et al. Heightened risk
of hypertension among black males: the masking effects of
covariables. Am J Epidemiol 1988;128:1075-83.

26. James SA, Keenan NL, Strogatz DS, et al. Socioeconomic
status, John Henryism, and blood pressure in black adults: the
Pitt County study. Am J Epidemiol 1992; 135:59-67.

27. Sorel JE, Ragland DR, Syme SL, et al. Educational status and
blood pressure: the second National Health and Nutrition
Examination Survey, 1976-1980, and the Hispanic Health
and Nutrition Examination Survey, 1982-1984. Am J Epide-
miol 1992;135:1339-48.

28. Pottick KJ, Lerman P. Maximizing survey response rates for
hard-to-reach inner-city populations. Soc Sci Q 1991;72:
172-80.

29. Benfante R, Reed D, MacLean C, et al. Response bias in the
Honolulu Heart Program. Am J Epidemiol 1989;130:
1088-1100.

30. Bigger RJ, Melbye M. Responses to anonymous question-
naires concerning sexual behavior: a model to examine poten-
tial biases. Am J Public Health 1992;82:1506-12.

31. Forthofer RN. Investigation of nonresponse bias in NHANES
n. Am J Epidemiol 1983;! 17:507-15.

32. Macera CA, Jackson KL, Davis DR, et al. Patterns of non-
response to a mail survey. J Clin Epidemiol 1990;43:1427-30.

33. Mihelic AH, Crimmins EM. Loss to follow-up in a sample of
Americans 70 years of age and older: the LSOA 1984-1990.
J Gerontol 1997;52B:S37-48.

34. Stamler R, Shipley M, Elliott P, et al. Higher blood pres-
sure in adults with less education: some explanations from
INTERSALT. Hypertension 1992;19:237-41.

35. Winkleby MA, Jatulis DE, Frank E, et al. Socioeconomic
status and health: how education, income, and occupation
contribute to risk factors for cardiovascular disease. Am J
Public Health 1992;82:816-20.

36. Ford ES, Cooper RS. Risk factors for hypertension in a na-
tional cohort study. Hypertension 1991;18:598-606.

37. James SA, Strogatz DS, Wing SB, et al. Socioeconomic status,
John Henryism, and hypertension in blacks and whites. Am J
Epidemiol 1987;126:664-73.

38. Tyroler HA. Socioeconomic status in the epidemiology and
treatment of hypertension. Hypertension 1989; 13:194-7.

39. Criqui MH, Barrett-Connor E, Austin M. Differences between
respondents and non-respondents in a population-based car-
diovascular disease study. Am J Epidemiol 1978; 108:367-72.

40. Gorey KM, Leslie DR. The prevalence of child sexual abuse:
integrative review adjustment for potential response and mea-
surement biases. Child Ab Neg 1997;21:391-8.

41. Gorey KM, Rice RW, Brice GC. The prevalence of elder care
responsibilities among the work force population: response
bias among a group of cross-sectional surveys. Res Aging
1992;14:399-418.

42. Heilbrun LK, Nomura A, Stemmermann GN. The effects of
non-response in a prospective study of cancer: 15-year follow-
up. Int J Epidemiol 1991;20:328-38.

43. Hook EB, Regal RR. The value of capture-recapture methods
even for apparent exhaustive surveys: the need for adjustment
for source of ascertainment intersection in attempted complete
prevalence studies. Am J Epidemiol 1992; 135:1060-7.

44. Jacobsen BK, Thelle DS. The Tromso Heart Study: responders
and non-responders to a health questionnaire, do they differ?
Scand J Soc Med 1988;16:101-4.

45. Tennant A, Badley EM. Investigating non-response bias in a
survey of disablement in the community: implications for
survey methodology. J Epidemiol Community Health 1991;
45:247-50.

46. Vernon SW, Roberts RE, Lee ES. Response tendencies, eth-
nicity, and depression scores. Am J Epidemiol 1982;116:
482-95.

47. Burt VL, Cutler JA, Higgins M, et al. Trends in the preva-
lence, awareness, treatment, and control of hypertension in the
adult US population: data from the Health Examination Sur-
veys, 1960 to 1991. Hypertension 1995;26:60-9.

48. Shea S, Misra D, Ehrlich MH, et al. Predisposing factors for
severe, uncontrolled hypertension in an inner-city minority
population. N Engl J Med 1992;327:776-81.

49. Shulman NB, Levinson RM, Dever GEA, et al. Impact of cost
problems on morbidity in a hypertensive population. Am J
Prev Med 1991;7:374-8.

50. Krieger N, Sidney S. Racial discrimination and blood
pressure: the CARDIA study of young black and white adults.
Am J Public Health 1996;86:1370-8.

51. Muntaner C, Nieto FJ, O'Campo P. The bell curve: on race,
social class, and epidemiologic research. Am J Epidemiol
1996;144:531-6.

52. US Department of Health and Human Services. Plan and
operation of the second National Health and Nutrition Exam-
ination Survey, 1976-80. (DHHS publication no. (PHS) 81-
1317). Hyattsville, MD: National Center for Health Statistics,
1981.

53. US Department of Health and Human Services. Plan and
operation of the NHANES I Epidemiologic Followup Study,
1986. (DHHS publication no. (PHS) 90-1307). Hyattsville,
MD: National Center for Health Statistics, 1990.

Am J Epidemiol Vol. 147, No. 2, 1998

 by guest on Septem
ber 27, 2014

http://aje.oxfordjournals.org/
D

ow
nloaded from

 

http://aje.oxfordjournals.org/

	University of Windsor
	Scholarship at UWindsor
	1998

	Secular trends in the United States black/white hypertension prevalence ratio: potential impact of diminishing response rates
	Kevin M. Gorey
	Recommended Citation


	tmp.1411868510.pdf.drC5A

