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Objeclives. The purpose of this
study was to assess demographic and

geographic differences in preiralence of
self-reported nutrition-related health
problems in Arkansas, Louisiana, and

Mississippi. :

]v{ethods. The authors analyzed
1991 and 1993 Behavioral fusk Factor

Surveillance System data for adults l8
years or older.

Results. Less educated African
American women and women of other
minoriry groups who were aged 35 to
64 years reported the highest preva:
lence of health problems. Geographic

differences invo:l.ved prevalence .of
hyperteasion, hdalth status, and iazur-r.', -..

ance slatus, . ' '. 
,. .,,1... -

C on c hs ions. Speci fi c demogapfi g 
;r:,,"

subgroups and geographic areas $&ifii
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':

The 3 states that compose the Lower
Mississippi Delta region-Arkansas, Loui-
siana, and Mississippi-rank among the
nations 5 poorest states.l The region is pre-
dorninantly rural, and minorities (primarily
African American) make up 37u/o,33on. and
l7% of the populations olMississippi, Loui-
siana. and Arkansas, respectively.: While
20% to 2696 of the area's residents have
incomes below the federal poverty level,
56% of African American households have
iniomes below the poverty level.l

Others have documented the relation-
ship befween rurhealthy dietary behaviors and
chronic conditions.{'s Although it is well
established that chronic health conditions are

more prevalent in the Lower lv{ississippi
Delta region than in the rest of the country.
few studies have examined dilferences in
prevalence among demographic and geo-
graphic subsets of the population.r'u The pur-
pose of this study was to compare geographic
regions and to identify subpopulations at
higher risk for chronic nutrition-related disor-
ders as an essential prelude to developing
appropriate intervention shategies.

Methods

The Behavioral Risk Factor Surveil-
lance System (BRFSS) is an annual random-
digit-dialed telephone suwey of noninstitu-
tionalized civilian adults l8 years or older
that is conducted by state health departments
in collaboration with the Centers for Disease

Control and Prevention (CDC).73The BRFSS
uses a multistage cluster sampling technique
based on the Waksberg method.s e The pre-
sent analysis used Arkansas. Louisiana. and

Mississippi data from 4586 respondents in
t99l and 5001 respondents inru'3 (Arkansas

did not participate in 1992).

ln 1994. Congress established the Lower
Mississippi Delta Nutrition lntervention
Research lnitiative ("Delta NIRI"). a consor-
tium of 6 academic institutions in the region
(Alcorn State University ILorman, Miss].
Arkansas Children s Hospital Research lnsti-
tute ILittle Rockl, Pennington Biomedical
Research Center lBaton Rouge, La], Southern

University and A&M College lBaton Rougel,

Universiry of Arkansas at Pine Bluff. Univer-

sir,v- of Southern Mississippi iHattiesburg]i. a

coordinating center (Westat. Inc [Rockvillc,
Md]). and the Agriculrural Research Sen'ice
ol the US Department ol Agriculture. to
conduct nutrition intervention research in
the Lower Mississippi Deita region.r Olthc
222 counties-parishes in Arkansas, Louisi-
ana, and Mississippi. 36 were selected on
the basis ofpoverry and geographic criteria.
as De lta initiative counties lor intervention
research.r" In the 199I and 1993 versions ol
the BRFSS, there were 827 respondents from
Delta NIRI counties-parishes.

Self-reported weight and height were
used to derive body mass indexes (BMIs).
Obesity was defined as a BMI of 27.3 kgrm:
or higher for women and a BMI o127.8
kg/m2 or hi-eher for men.t'r Respondents
rvere asked whether ( I ) they had ever been
told by a health professional that they had
diabetes. high blood pressure, or high choles-
terol; (2) they had evbr had their cholesterol
tested; (3) they had had their blood pressure

taken in the previous year; and (4) they had
health insurance. In 1993, respondents rated
their health on a 5-point scale (excellent, very
good good fair. or poor).

Prevalence rates and 95026 confidence
intervals were calculated and f tests \&,ere

used to compare proportions: analyses used

Stata 5.011'rJ and were based on large sample
methods for weighted survey data. BRFSS
data were weighted by the CDC to reflect the
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TABLE 1-Demographic Characterislics, Prevalence ol Chronic Conditions, and Health Behaviors and Perceptions in Delta
NlRl and non-Delta NlRl Gounties-Parishes and the Rest of the United States: Behavioral Flisk Factor
Surveillance Syslem, 1991 and 1993

Delta NlRl Counties,
% (9s% cr)

Non-Delta NlRl Counties,
% (95o/. Cl) P^

Other States,P
% (95% Cr)

Demographic characteristics
Female
Af rican American-other minorityc
Less than high school education
Aged 65+ years

Chronic conditions
Obesity
Diabetes
High blood pressure
High cholesterol

Behavioral characte ristics
Tested for cholesterol
Recent blood pressure test

General health poor to fair

Covered by health insurance

s3.e (49.8, s8.1)
44.5 (39.9, 49.0)
34.8 (31.2, 38.s)
1 9.9 (17.0, 22.8)

91.3 (27 ,7 , 34.g)
6.9 (5.1, 8.8)

28.9 (25.4,32.4\
28.A \23.7,32.2)

s7.9 (s3.8, 52.0)
88r6 (85.8, 91,4)

25.3 (20.2, 30.4)

76.0 (72.3,79.7)

53.1 (s2.0, s4.3)
25.0 (23.8,26.2)
21.1(20.1,22.0)
17.2 (16.3, 18.1)

28.5 (27.4,29.5)
5.7 (5.2,6.2)

24.3 (23.3,25.3)
27.2 (25.9, 28.5)

63.7 (62.6, 64.9)
89.3 (88.s, 90.0)

1 8.6 (17.4, 19.9)

80.9 (79.9, 81.9)

sz.t (51.7, 52.4J
14.4 

',14.1, 
14.7)

1s.0 (14.7, 1s.3)
16.9 (16.7, 17.2)

25:.1 (24.8,25.4)
4.8 (4.7, s.0)

21.3 (21,0, 21.6)
27.4 (27.0,27.8)

58.9 (68.5, 69.2)
88.4 (88.1, 88.6)

13.2 (12.9, 13.5)

8s.9 (85.6, 86.2)

.706
<.001
<.001

.087

.217

.014

.724

.007

.651

,U IJ

.012

Nofe. NlRl=Nutrition Intervention Research lnitiative; Cl=confidence intervaL
"Delta NlRl counties vs non-Delta NIRI counties.
bln 1991, there were 88021 respondents in 48 states and the District of Columbia; in 1993, there were 102464 respondents in 49 states ancj

the District of columbia.
cAll racial/ethnic groups, excluding non-Hispanic Whites.

unequal probabilities of selection and the
demographic distribution of the population.T

Ia the case of prwalence estimates for Delta
l.rlRi and non--Delta MRI counties-parishes
within the 3 states, the data were reweighted
with 1990 census data to better reflect the
specific demographic distributions.

Results

In comparison with non-Delta NIR.I
counties-parishes in Arkansas, Louisiana,
and Mississippi, Delta NtrRI counties=parishes
had a significantly higher proportion ofresi-
dents who were African American or were
members of other racial/ethnic minority
groups and residents who had less than a high
school education (Table 1). In Delta NIRI
counties-parishes, respondents were signi-
ficantly more likely to report having hlper-
tension and to rate their health as poor to fair,
and they were less likely to have health insur-
ance and to have had cholesterol screening.

For the 3 states, the proportion of
respondents reporting that a health care pro-
fessional had told them that they had dia-
betes increased with age for men and women
regardless of educational level and race
(Table 2). However, among African Ameri-
can wom€n andwomen who were rnembers
of other raciaVethnic minority groups, the
prevalence peaked earlier, at 35 to 64 years,
for those with less education. in these
groups, I in 4 women reported that they had
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diabetes, Among a1l raciaVethnic and educa-
tional groups, men and women 65 years or
older reported the highest prevalence of
hypertension.

The prevalence of reported obesity
peaked at midlife and declirred among older
persons in most demographic groups. ln the
35- to 64-year age group, 70Yo of Afncan
American women and women of other raciaV
ethnic minority $oups who had not gradu-
ated from high school were overweight. Sim-
ilarly, the highest prevalence of elevated
cholesteroi was among African American
women and women of other racial/ethnic
minoriry groups aged 35 to 64 years who had
not graduated from high school.

Dis;cussion

Arkansas, Louisiana, and Mississippi
respondents in Delta NIRI counties reported
higher prwalences of risk factors and ckonic
health conditions than respondents in non-
DeltaNIRI countieslarishes. For the 3 states,
we identified demographic subgroups with
the highest prevalences of chronic health
conditions for potential nutrition interven-
tion.

Hypertension, an important risk factor
for cardiovascular disease,lo was signifi cantly
more prevalent in Deita NIRI counties-
parishes than in non-Delta NIRI counties-
parishes. Our fipdings are consistent with
other studies that have reported an associa-

tion belween lack of health insulance and
poor general health.lt-18 Furthermore, Shea

et al. similarly demonsfated sigaificant asso-

ciations between educational atlainment and

obesity, knowiedge 4bout blood pressure and

cholesterol, and eievated choiesterol. le

Several limitations should be consid-
ered. As a result of the small subgroup sam-
pie sizes, important differences may not have

been identified. Those residing in households
vrithout telephones, who tend to be of lower
socioeconomic status, were not included.s:o
The prevalence ofheai*r problems has been

shown to be higher in such populations. so

prevaience estimates reported here may be
low. In the Lower Mississippi Delta, where
lack of health insurance is common, respon-
dents may not know whether they have a

health disorder. Moreover, the validity of
self-reported cardiovascular risk factor data

has been shown to be problematic in that
prevalence is underreported.zl Studies have

revealed that respondents tend to underreport
their weight and overestimate their height,
which rould lo*'er prevalence estimates of
obesity.22 Furthermore, because body fat
tends to be higher in older persons, measure-

ments of weight underestimate the preva-
lence of "over-fatness."23:a Declines in the
plevalence of obesity among older persons

may be due to early mortality among obese

individuais.25
These results indicate ttre need to fi:rther

assess the factors that contribute to the higl
prevalence of reported risk factors and dis-
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TABLE 2-Prevalence of Diabetes, Obesity, High Blood Pressure, and High Cholesterol, by Sex, Race, Age, and Educational
Level: Lower Mississippi Delta States, Behavioral Risk Factor Surveillance System, 1991 andl993

White Af rican American-Other Mi nority

Less Than High School,
% (9s% cl)

High School or More,
o/. (95a/, cD

Less Than-High School,
7. (95% Ct)

High School or More,
% (95"/. Ct)

Diabetes
Women, age, y

<35
35-€4
65+

Men, age, y
<35
JHI+
65+

High blood pressure
Women, age, y

<35
35-64
b5+

Men, age, y
<35
3H4
65+

Obesity.
Women, age, y

<35
3ffi4
65+

Men, age, y
<35
3s-64
65+

High choiesterol
Women, age, y

<JC
3ffi4

Men, age, y
<35
35-64
65+

2.7 (0.0, 5.4)
6.8 (4.0, 9.5)

1 6.5 (12.6, 20.5)

3.4 (0.0, 6.7)
7.2 (3.s, 10.e)

13.6 (8.2,19.0)

16.1 (9.3, 22.9)
37.s (31.2, 43.8)
50.1 (44.7, 55.6)

1 1.8 (6.0, 17.7)
27.e e|.5,34.0)
41.8 (33.8,49.9)

2s.6 (17.1, 34.1)
39.2 (33.2,4s.s)
s2,6 (27.5,37.7)

21.6 (13.6, 29.5)
36.3 (29.3, 43.4)
19.0 (12.7,25.3)

16.2 (4.s, 27.9)
41.8 (33.7, s0.0)
40.3 (34.2, 46.4)

20.2 (6.8, 33.7)
26.3 (17.9, 34.6)
31.8 (2s.2, 40.5)

z.c ( r.o, d.c)
4.4 (3.4,5.4)
5.8 (3.8, 7.8)

1.4 (0.0, 2.6)
5.3 (3.9, 6.5)

11.2 (7.5,14.9)

8.1 (6.3, 10.0)
21.4 (19.3,23.6)
40.7 (36.s, 44.9)

8.3 (6.3, 10.3)
24.2 (21.7,26.8)
33.0 (27.4, 38.6)

1s.3 (12.9,17.7)
25-6 (23.2,28.1)
22.4 (18.6, 26.1)

21.6 (18.6,24.7)
34,0 (31.1, 36.9)
23.9 (19.0,28.8)

14.7 (11.4,18.1)
29.2 (26.4,32.0)
40.8 (36.2, 45.3)

13.0 (e.2,16.7)
31.7 (28.4, 35.0)
27.8 (22.1,33.6)

6.0 (0.0, 1s.2)
2s.5 (18.s, 32.6)
25.3 (18.3, 32.4)

1.2 (0.0, 3.0)
s.8 (0.6, 11.0)

16.6 (7.3,.2s.8)

21.1 (10.8, 31.4)
64.0 (s6.0, 72.0)
6s.8 (s8.2, 73.3)

8.9 (1.8, 16.0)
40.6 (29.1, 52.2)
s1.6 (39.6, 63.6)

53.0 (40.0, 66.1)
69.9 (62.1, 77.6)
53.6 (46.0, 61.2)

11.7 (3.8, 19.6)
36.3 (24.6, 47.e)
21.0 (1 1.2, 30.8)

1e.3 (3.4, 35.2)
44.9 (34.3, s5.6)
35.4 (26.6,44.2)

i 1.0 (0.0, 2s.4)
30.8 (14.7,46.8)
17.2 (6.3,28.1)

1.s (04, 3.3)
9.5 (6:3, 12.6)
7 .7 11 .4, 14.1)

0.3 (0.0, 0.8)
5.2 (1.2,9.2)

13.5 (0.0, 27.3)

15.6 (11.7,19.6)
36.5 (31.2, 41.9)
s3.0 (38.4, 67.6)

13.9 (8.9, 18.9)
2s.1 (18.6, 31.6)
44.5 (20.9, 68.0)

28.s (23.6, 33.4)
49.0 (43.2, s4.9)
50.1 (35.3,65.0)

26.1 (18.8, 33.4)
34.7 (n.6, 41.8)
19.7 (0.0,40.4)

13.5 (e3,18.s)
27.2 (21i-2,33.2)
20.3 (9.0, 31.6)

12.7 (5.3,2O.1)
25.3 (17,1,33.6)
2s.0 (0.1,49.9)

Nofe. The sample sizes for diabetes, high blood pressure, and obesity ranged from 223lor Black men with less than a high school education
to 3480 for White women with greater than a high school education. The sample sizes for high cholesterol were smaller because not all
respondents had a cholesterol reading; they ranged from 108 for Black men with less than a high school education to 2367 for White women
with greater than a high school education. White includes only non-Hispanic Whites. African American-Other Minority includes all
racial/ethnic groups other than non-Hispanic Whites. Cl = confidence interval.

ease among population subgroups in the
Lower Mississippi Delta, where poverty, low
education, and lack ofhealth insurance are

cornmon. lnterventions specificaliy designed
to improve the health of high-risk individuais
in this region are needed, especially fo1
African American women at low educational
levels. C

Contributors
J. Smith conceived of and designed the study, inter-

preted data findings, and wrote the initial venion of
the paper. S. Lersing anallzed data and J.A. Horton
interpreted data findiugs. S. Lensing, J.A. Horton,
J. Lovejoy, S. Zaghloul, I. Forrester, B.B. McGee,
and M. L. Bogle all contributed to the writing of the
paPef.

1420 American Journai of Public Health

Acknowledgments
This study was fi.urded in pan by the United States

Deparr,:nent of Agriculrure, Agriculn:ral Research
Service.

We wish to tha* the Centers for Disease Con-

trol and Prevention and William S. Garvin IIi for
ailowing us access to the data described in this article.

References
1. Lower Mississippi Delta Nutrition Interven-

tion Research Consortium. In: Harrison G, ed.

Nutrition and Health Stadts in the Lower Mis-
sissippi Delta of Arknnsas. Louisiana. Missis-

sippi:.A Review of Existing Dala. Rockville,
Md: Westat Inc; 1997.

2, McCloskey AI{, Woolwich J, Holahan D.

Reforming the Health Care Syslem: State Pro-

f les 1995, Washington, DC: American Associ-
ation ofRetired Persons; I 995:20-1 04.

3. 1990 Census ofPopulation and Housing [STF-
3C CD-ROMI. Washington, DC: US DePt of
Commerce, Bureau of the Census; 1992.

4. Kuller LH. Dietary fat and chronic diseases:

epidemiologic overview. J Am Diet Assoc.
I 997;97(suppl):S9-S I 5.

5. Weisburger JH" Dietary fat and risk of chronic

diseases: mechanistic insights from experimen-
tal studies. J Am Diet Assoc. 1997:9?(suppl):
s I 6-523.

6. Anderson RN, Kochanek KD, Murphy SL.

Report on Final Mortality Statistics, 1995.

Hyattsvilie, Md: National Center for Health
Sratistics; June 12, 1997. Monthiy Vital Statis-

tics Report, vol. 45(1 I Suppl 2):1-80.
7. Remington PL, Smith MY, Wiliiamson DF

Anda RF, Gentry EM, Hogelin GC. Design'

characteristics and usefulness o f state-based

September 1999, Vol. 89, No. 9



9.

20.

21.

15.

15.

22.

25.

r8.

r9.

l0

11.

I2

i3

l4

behavioral risk factor surveillance: 1981-87.
Public Health Rep. 1 988; 1 03 :366-375.
Frazier EL, Okoro CA, Smith C, McQueen DV
State- and sex-specific prevalence of selected

characteristics-Behavioral Risk Factor Sur-
veillance System, 1992 and 1993. MMIYR
CDC Surveill Sunn. 1996;45(SS-6): l-34.
Waksbeig JS. Sampling methods for random
digit diaiing- ..rl m Stat Assoc. 1978;73'.4046.
Lower Mississippi Delta Development Com-
mission. Final Report: The Delta Initiatives.
Memphis, Tenn: Mercur) Printingl 1990.

Najjar MF, Rowland M. Antfuopometic refer-
ence data and prevalence of overweight. Ziral
Health Stat ^li. 1987;No. 238:l--73. .

Stata, Release 5.0 [computer program]. Coilege
Station, Tex: Stata Corp: 1997.

Cochran $lG. Sampling Tbchniques. New York.
NY: John Wiley & Sons Inc; 19'77:39-44.
Prevalence of cardiovascular tiisease risk-factor
clustering among persons aged 45 years---{,oui-
siana, l99l-95. MMWR Morb Morta! Itrkly
Rep. 1997;46:585-588.

Hafaer-Eaton C. Physician utilization dispari-
ties between the r,minsuied and insured; com-
parisons of the chronically ill, acutely ill, and
well noneldetly populations. JAMA. 1993;269:
781-792.
Patr-ick DL. Madden CW Diehr P, Martin Dq
Cheadle A, Skillman SM. Heairh status and
use of services among families with and with-
out health insurance. Med Care, 1992;30:
94r-949.
Hanvard RA, Benard AM, Freena:: HE, Corey
CR. Regular source of ambulatory care and
access to health services. Am J Public Health.
l99l;81:434-43 8.

Heaith insurance goverage and receip! ofpre-
ventive health senrices-United States, i993.
MtVll+'R Morb lvfortal llkly Rep 1995;41:
219-225.
Shea S, Stein AD, Basch CE, et al. Independent
associations ofeducation attainment and eth-
nicity with behavioral risk factors for cardiovas-
cular disease. Am J Epidemiol. 199 i 113.1:
56'7-s82.

Thornberry O, Massey JT. Trends in United
States telephone coverage across time and sub-
groups, In: Groves RM, Biemer PP, Lyberg LE.
Massey WT-, eds. Telephone Survel Methodol-
ogy. New York, NY: John Wiley & Sons Inci
1988:25-49.
Bowlin SJ, Morrill BD. Nafziger AN. Jenk-
ins PL, Lewis C, Pearson TA. Validity of
cardiovascular disease risk factors assessed
by telephone survey: the Behavioral Risk
Factor Survey. J Clin Epidemioi. 1993:46:
561-57r.
Rowland ML. Self-reported rveigfrt and height.
Am J Clin Nutr. 1990;52:11?5-1 133.

Forbes GB, Reina JC. Adult Iean body mass
deslines with age: some longitudinal obserr.a-
tions. M etabolism. I 970; i 9:653-663.
Kohrt WNlr Malley Ml Dalsk-v GP. Hoiloszy
JO. Body composition ofhealthy sedentary and
u'ained yourrg and older men and women. Med
Sci Sp o rts Exerc.. | 992;24:832-837 .

Bray GA, Gray DS. Obesiry part l: pathogene-
sis. West J Med. 1988: 149:429--441.

Scptcrnbcr 1999. Vol. 89. No.9 American Journal of Public Health 1421


