
ASSOCIATIONS OF NATIONALITY AND RACE WITH NUTRITIONAL STATUS DURING

PERIMENOPAUSE: IMPLICATIONS FOR PUBLIC HEALTH PRACTICE

Objective: To examine associations of nation-

ality and race with anthropometry, self-

reported nutrient intakes, health history, and

socioeconomic status (SES) of perimenopausal

(age 40–55 years) Floridians.

Design: Interviewer conducted cross-sectional

survey.

Setting: South Florida, 2000–2001.

Participants: Convenience sample of 109

Black (Caribbean [n531] and African-Ameri-

can [n525]), and White (n553) women with

intact ovaries and uteri.

Main Outcome Measures: Nutrient intakes

and anthropometry.

Results: Both races had similar mean age,

education, SES, reported heavy menses, and

physician-diagnosed iron deficiency anemia.

Dietary reference intakes (DRIs) were unmet

for calcium (67%) and iron (35%) and ex-

ceeded for energy (28%). A decade of de-

creased milk (61%) and red meat (69%)

consumption, key micronutrient sources,

was reported. Significantly more Blacks ex-

ceeded anthropometric recommendations

(P5.01); more African Americans exceeded

energy DRIs even after controlling for

body mass index (P5.006). More Whites

exceeded calcium DRIs (P5.04) and re-

ported self-diagnosed depression (P5.001).

More Caribbean-born (P,.05) met fat, satu-

rated fat, carbohydrate, and fiber recommen-

dations.

Conclusion: Reported suboptimal iron

and calcium intakes coupled with bone de-

mineralization and heavier menses, character-

istic of perimenopause, could heighten

osteoporosis and anemia risks. Reports that

more Whites were depressed and more

Caribbean-born persons met dietary recom-

mendations, even though anthropometrics

and BMI-adjusted energy intakes among

Blacks exceeded recommendations, have pos-

sible public health implications. As more

‘‘baby-boomers’’ reach this age, findings high-

light the need for culturally appropriate inter-

ventions, eg, nutrition education that empha-

sizes relationships between nutrient and

energy needs and the composition of foods

consumed by various ethnicities. (Ethn Dis.

2006;16:201–206)
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INTRODUCTION

Perimenopause, the period of a wo-

man’s life immediately preceding men-

opause, is a critical time for midlife

women’s nutrition as it relates to their

food intakes, vitamin/mineral supple-

mentation, and overall nutritional prac-

tices. However, scant information is

available on this period.1–5 Perimeno-

pause is also an area of increasing

interest spurred on by a series of factors.

The historically large numbers of in-

creasingly ethnically diverse baby boom-

ers who enter perimenopause is one

such factor.6,7 Minority immigrants to

the United States are particularly vul-

nerable to nutritional problems such as

obesity since foods and habits from the

new country may replace original,

healthy food habits and lifestyles.8

This study describes the results of

a cross-sectional survey of a convenience

sample of perimenopausal-aged (40–

55 years old) women residing in Flor-

ida, including minority immigrants

from the English- and French-speaking

Caribbean. The goal of the study was to

assess associations between nationality

and/or race and nutrient intakes, an-

thropometric measures (body mass in-

dex [BMI]9 and waist : hip ratios), self-

reported health histories, and socioeco-

nomic status (SES).

METHODS

The institutional review board at

Florida International University ap-

proved the study. A dual-phased study

design was used to collect data to

assess the health and nutritional status

of a convenience sample of multieth-

nic, perimenopausal Florida women,

aged 40 to 55 years, with intact ovaries

and uteri. During phase II, the quanti-

tative phase and the origin of the data

for the present report, cross-sectional

sociodemographic, nutritional and

health status and practice data were

collected.

During phase II, various strategies,

including word-of-mouth, religious and

civic organizations, and the Internet,

were used to recruit and interview

a convenience sample of 109 African-

American, Caribbean, and White non-

Hispanic American perimenopausal-

aged women. Participants were inter-

viewed at home or a central locale, eg,

church hall or community center.

Women were eligible to participate in

the study if, at enrollment: they were 40

to 55 years and not pregnant; did not

have amenorrhea for .11 consecutive

months; resided in Florida for the prior

12 consecutive months; had intact

ovaries and uteri; did not have any

psychiatric illnesses, liver disease, breast

or endometrial cancer, or history of

substance abuse; and did not use

psychotropic medications within the

past year. Eligibility also depended on

From the Department of Dietetics and
Nutrition, Stempel School of Public Health,
Florida International University (TEM,
DOW); Department of Epidemiology and
Public Health (R-669), University of Miami
School of Medicine (OGM, LEF); Miami,
Florida.

Address correspondence and reprint
requests to Terese E. Maitland, PhD,
MPH; Research Assistant Professor; Depart-
ment of Dietetics and Nutrition (HLS 450);
Stempel School of Public Health; Florida
International University; Miami, FL 33199;
305-348-3185; 305-348-1996 (fax);
maitlant@fiu.edu

Ethnicity & Disease, Volume 16, Winter 2006 201



self-identification as belonging to one of

the three target ethnic groups.

After obtaining the informed con-

sent, a battery of six previously stan-

dardized questionnaires9–15 was admin-

istered to collect sociodemographic,

health status, health history, and dietary

data. Anthropometric measurements

were taken using standard procedures

and equipment.9,10 The 97-item vali-

dated, semiquantitative Food Frequency

Questionnaire (FFQ) has been used

extensively in women’s studies and

validated in studies that included Black

women.13,14

Data collected, with the exception of

the dietary data, were entered into Epi

Info Version 6, a word processing,

database, and statistics program for

public health,16 and subsequently ana-

lyzed with the Statistical Packages for

Social Sciences (SPSS Version 11).17

Descriptive and other summary

statistics (eg, frequencies, percentages,

means 6 standard deviations) were

calculated for sociodemographic vari-

ables and macro- and micronutrient

intakes. Additionally, one-way analysis

of variance (ANOVA) and analysis of

covariance (ANCOVA) were used to

compare group means of continuous

variables with normal or approximately

normal distributions (eg, nutrient and

energy intakes) after adjusting for

possible cofounders such as BMI. Pair-

wise comparisons were subsequently

performed using Bonferroni correction

for multiple comparisons. Chi-square

analyses were used to compare propor-

tions and to assess associations between

categorical variables (eg, nutrient and

energy intake status). Results were

considered as statistically significant if

the corresponding P value was ,.05.

RESULTS

Sociodemographic
Characteristics

A total of 281 women met the age,

ethnicity, and national origin eligibility

criteria. Only 122 were eligible based on

all criteria listed in the methods section.

Of these, 109 completed the interview

(a response rate of 89%). The three

ethnic groups were similar with respect

to age, education, employment status,

marital status and access to health care

(Table 1). Most (72%) of the 109

participants were born in the United

States.

Anthropometric Indices
Heights and weights were measured

for 100 participants. The overall mean

BMI was 29.9 6 7.4 kg/m2. The mean

The goal of the study was to

assess associations between

nationality and/or race and

nutrient intakes,

anthropometric measures

(body mass index [BMI]9 and

waist:hip ratios), self-reported

health histories, and

socioeconomic status (SES).

Table 1. Overall and ethnic group-specific sociodemographic and health characteristics (mean 6 SD* or n [%]) at enrollment

Characteristic
Total African American Caribbean White

(n5109) (n525) (n531) (n553)

Age (years) 46.80 6 4.40 46.20 6 4.70 46.50 6 4.70 47.30 6 4.10
BMI3 29.90 6 7.40 31.70 6 8.10 31.00 6 6.90 28.60 6 7.20
Waist : hip4 ratio 0.81 6 0.10 0.84 6 0.11 0.83 6 0.08 0.79 6 0.10
High school graduate 105 (96) 24 (96) 28 (90) 53 (100)
Had health insurance 104 (95) 22 (88) 30 (97) 52 (98)
Married 58 (53) 12 (48) 17 (55) 29 (55)
Employed 99 (91) 22 (88) 28 (90) 49 (92)
Self-assessed health status at interview as

good or better
101 (93) 22 (88) 28 (90) 51 (96)

Self determined health status over past year
as same or better

93 (85) 22 (88) 25 (81) 46 (87)

Overweight or obese status1 72 (72) 17 (77) 25 (86) 30 (61)
Android waist : hipI 42 (51) 10 (63) 17 (71) 17 (40)
Diagnosis of iron-deficiency-anemia 32 (29) 11 (44) 8 (26) 13 (25)
Heavier periods (since age 35 years) 36 (33) 9 (36) 8 (26) 21 (40)
Irregular periods (since age 35 years) 49 (45) 7 (28) 11 (36) 29 (55)
Self-reported depression 42 (39) 9 (36) 5 (16) 28 (53)

* SD5standard deviation.
3 BMI5body mass index (kg/m2); n5100 participants as follows: African American522, Caribbean529, White549.

4 Waist : hip - n583 participants used in calculation.
1 Overweight5BMI: 25.0–29.9 kg/m2; obese5BMI $30 kg/m2.
I Android waist : hip indicates a waist : hip50.8; n583 as follows: African American516, Caribbean524, White543.
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BMI for Blacks was slightly higher than

that for Whites (31.3 6 7.4 vs 28.6 6

7.24 kg/m2, P5.06). However, signifi-

cantly (P5.011) more Black partici-

pants were overweight (BMI: 25.0–

29.9 kg/m2) or obese (BMI$30 kg/

m2) than White participants (Table 1).

Waist : hip ratios were obtained from

83 participants and averaged 0.81 6

0.10. The mean waist-to-hip ratio for

Black women (0.83 6 0.08) was slightly

but not significantly higher (P5.06)

than that of White non-Hispanic wom-

en (0.79 6 0.10), Table 1.

Dietary Intake Parameters
The Harris-Benedict equation for

estimating basal metabolic rate (BMR)

for women was used to calculate

predicted BMR: predicted BMR5655

+ (9.56 3 weight [kg]) + (1.8 3 height

[cm]) 2 (4.7 3 age [years]).18 Mean

predicted BMR and energy intakes per

kg of body weight for White partici-

pants were slightly but not significantly

lower than for African-American and

Caribbean participants. Reported ener-

gy intakes as a percent of predicted

BMR were slightly but not significantly

higher in African Americans (142.8 6

57.4) compared to Caribbean (125.9 6

38.8) and White (120.7 6 41.1)

participants (Table 2).

Dietary intake profiles, eg, total

energy intake (kcal/day), differed signif-

icantly among the ethnic groups

(Table 2). On average, African Amer-

icans consumed the largest amount of

energy, followed by Caribbean and then

White women. The magnitude of the

difference between the highest and

lowest mean energy intakes was

309 kcal (African Americans vs Whites,

P5.006). This energy-intake disparity

among ethnic groups was also supported

when the women were compared based

on whether or not they exceeded the

energy dietary reference intake (DRI).

Significantly more African-American

than White women exceeded energy

DRI (P5.003).

Comparison of reported energy in-

takes among ethnic groups suggested

a significant relationship between eth-

nicity and energy intake (P5.021), even

after adjusting for BMI. Pairwise com-

parisons among adjusted mean energy

intakes, using the Bonferroni procedure

to control for type I error, found

a significant difference between the

African-American and White partici-

pants (P5.006).

Also, comparison of reported energy

intakes among normal-weight women

based on ethnicity, albeit for a small

sample (n526), showed that intakes of

African-American women (n54) were

significantly higher than those of both

Caribbean (n54, P5.028) and White

women (n518, P5.002).

The overall mean percentage intakes

fell within the acceptable macronutrient

Table 2. Overall and ethnic group-specific dietary intake characteristics (mean 6 SD* or n [%]) at enrollment

Intake Characteristic
Total; African American Caribbean White

(n5107) (n524) (n531) (n552)

Total energy intake kcal/day 1861.3 6 611.7 2174.9 6 725.8 1869.8 6 516.2 1711.5 6 60.5
Energy intake per kg 24.8 6 10.3 27.4 6 13.0 24.1 6 9.0 24.1 6 9.6
Energy intake as % predicted BMR4 127.0 6 44.8 142.8 6 57.4 125.9 6 38.8 120.7 6 41.1
Energy intakes for normal-weight par-

ticipants (n526) 2017.5 6 678.9 2991.7 6 553.9 1906.3 6 324.5 1825.8 6 583.1
Protein (g, % energy) 82.0 6 30.2 (18.0) 98.4 6 40.0 (19.0) 79.5 6 22.4 (17.0) 76.0 6 26.6 (18.7)
Carbohydrate (g, % energy) 238.2 6 92.8 (50.9) 254.5 6 101.1 (48.6) 269.8 6 86.3 (57.9) 211.9 6 86.4 (50.1)
Fat (g, % energy) 59.7 6 26.1 (28.8) 76.7 6 34.7 (32.4) 50.7 6 17.6 (24.7) 57.2 6 22.3 (31.2)
Calcium (mg/day from food) 768.7 6 418.8 793.7 6 707.7 649.6 6 279.3 704.7 6 418.8
Calcium (mg/day food + supplements) 1081.7 6 989.4 849.6 6 433.0 1146.5 6 544.1 1046.0 6 651.5
Iron (mg/day from food) 14.7 6 6.9 16.0 6 10.5 15.6 6 6.2 13.6 6 4.9
Iron (mg/day food + supplements) 36.1 6 39.5 45.5 6 45.2 42.4 6 45.6 27.9 6 32.00
Vitamin D (mg/day from food +

supplements) 12.2 6 8.6 12.2 6 11.8 11.9 6 7.8 12.2 6 7.3
Energy-DRI status1 30 (28) 12 (50) 9 (29) 9 (17)
Met calcium DRI (from food +

supplements) 35 (33) 6 (25) 5 (16) 24 (56)
Met iron DRI with supplements 69 (65) 14 (58) 22 (71) 33 (63)
Met Vitamin D DRI (from food +

supplements) 57 (53) 11 (46) 13 (42) 33 (63)
Decreased consumption of red meatI 68 (69) 16 (70) 23 (85) 29 (59)
Decreased consumption of milk" 61 (61) 15 (65) 11 (39) 35 (71)

* SD5standard deviation.
3 Total participants5107 (2 outliers were excluded from dietary analysis).
4 Predicted BMR5655 + (9.6 3 weight [kg]) + (1.8 3 height [cm]) 2 (4.7 3 age [years]).18

1 Energy dietary reference intake (DRI) status .calculated group mean energy DRI of 2208 kcal/day.
I Red meat—decreased consumption over past 10 years (n599 participants as follows: African American523, Caribbean527, White549).
" Milk—decreased consumption over past 10 years (n5100 participants as follows: African American523, Caribbean528, White549).
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distribution range (AMDR) for pro-

teins, carbohydrates, and fats, respec-

tively.11,12 Saturated fat provided 9.5%

62.9% of total energy. However, the

mean percentage saturated fat intakes

for African American and White partic-

ipants were significantly higher (P5

.001) than those of the Caribbean

women. A similar pattern was seen for

percent of energy from fat. Fat provided

28.8% 6 8.0% of total energy (within

the AMDR of 20%–35% of total

energy and the American Heart Associa-

tion’s (AHA) dietary recommendation

of #30%).19,20 However, the mean

percent fat intakes of American-born

(African American [P5.004] and White

[P5.003]) participants were significant-

ly higher than that of Caribbean

participants (Table 2). The mean per-

centage carbohydrate intake for Carib-

bean participants (57.5 6 7.0 g) was

significantly higher than for African

Americans (47.3 6 11.6 g, P,.001)

and Whites (48.6 6 9.2 g, P,.001).

Cholesterol intakes ranged from

25.0 to 887.6 mg per day (mean 6

SD: 252.2 6 127.6); significantly more

African Americans (48%) exceeded the

300 mg/day recommended by the

American Heart Association19 than

Caribbean (23%; P5.014) and White

(21%; P5.015) participants.

When participants’ intakes were

compared to the dietary recommenda-

tions for saturated fat, total fat, choles-

terol (mg), carbohydrate, and fiber (g)

intakes,19–21 significantly more Carib-

bean participants had a healthier die-

tary intake pattern than did White

and African-American participants

(Table 3).

A total of 24 (22%) participants

reported use of one or more ‘‘special

diets.’’ Of these, 22 (92%) were self-

prescribed. Reports of special diet use

did not differ significantly among the

three groups. Low-sodium and high-

potassium diets were each reported by

nine participants, and weight-reduction

diets were reported by three. Energy

intakes were slightly but not significant-

ly higher for participants who did not

report using ‘‘special diets.’’

DISCUSSION

This study provides information on

an overall need to initiate culturally

appropriate primary prevention to raise

awareness and optimize perimenopausal

women’s health and nutritional status

during this critical midlife period.

Findings of more Blacks (Caribbean

and African American) exceeding energy

intake recommendations and being

more overweight/obese, and suboptimal

micronutrient intakes by many women

from both racial groups are consistent

with the literature.11,12

This study highlights the pivotal

role of ethnicity and culture on diet;

significant energy-intake differences

between African-American and White

participants were observed even after

controlling for BMI. Our findings

also suggest that, irrespective of ethnic-

ity, diets of Caribbean-born and Amer-

ican-born participants differ markedly

in macronutrient composition. Other

lifestyle parameters such as physical

activity need to be investigated so that

culturally appropriate interventions

could be implemented to achieve de-

sired changes in nutritional status

indicators.

The dietary pattern of Caribbean-

born participants was, in many in-

stances, significantly healthier than that

of their American-born peers. However,

more Blacks (Caribbean and African

Americans) exceeded energy intake than

did Whites, which may help explain

why more Black participants were either

overweight or obese. The lack of data on

nutritional status of Caribbean migrants

to the United States precludes compar-

isons to local data. However, similar

studies in the Caribbean21 and in the

United Kingdom that included Carib-

bean migrants support this study’s

findings of higher percentage carbohy-

drate and lower percentage fat of the

Caribbean diet.22

Table 3. Overall and ethnic group specific frequency distribution of participants
who met various dietary recommendations (n [%])

Characteristic
Total Caribbean

African
American White

Significance(n5107) (n531) (n524) (n552)

#30% fat kcal 63 (59) 25 (81) 11 (46) 27 (52) *, 3

#10% saturated fat kcal 66 (62) 28 (90) 12 (50) 26 (50) 4, 1

,300 mg cholesterol 79 (74) 24 (77) 13 (54) 42 (81) I

,55% carbohydrates 36 (34) 19 (61) 5 (21) 12 (23) ", #

$25 g fiber 35 (33) 17 (55) 5 (21) 13 (25) **, 44

* Caribbean vs African Americans (P5.05).
3 Caribbean vs Whites (P5.009).
4 Caribbean vs African Americans (P5.001).

1 Caribbean vs Whites (P5.001).
I Whites vs African Americans (P5.016).
" Caribbean vs African Americans (P5.003).
# Caribbean vs Whites (P,.001).
** Caribbean vs African Americans (P5.01).
44 Caribbean vs Whites (P5.006).

This study highlights the

pivotal role of ethnicity and

culture on diet; significant

energy-intake differences

between African-American

and White participants were

observed even after controlling

for BMI.
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Dietary modification, in conjunc-

tion with increased physical activity, is

critical for weight management, espe-

cially during perimenopause when mus-

cle mass and metabolism decrease and

body fat increases. Women need to

adjust energy intake, nutrient density,

and physical activity to maintain desir-

able body weight; the recommended 9%

decrease in energy intake for women

40–55 years was not accompanied by

a similar recommendation for micro-

nutrient intake.11,12

Over the past two decades, health

promotion messages have appropriately

recommended ‘‘heart healthy diets’’ low

in fat, saturated fat, cholesterol, and

sugar but high in fruits, vegetables,

whole grains, and fiber.19,20 Participants

were not specifically asked why their

diets were modified over the past

10 years. However, unsolicited admis-

sions offered when asked how diets were

modified, coupled with this study’s

findings, provide insight. They indicate

that the existing body of nutrition

information has not enabled women to

make appropriate dietary changes/sub-

stitutions, eg, find alternatives for red

meat and whole milk that contain less

fat and cholesterol but similar amounts

of other critical micronutrients (calcium

and iron). Hence, women may have

inadvertently reduced the consumption

of calcium and iron. This hypothesis

could explain, in part, why even though

two thirds of participants reported

using multivitamin/mineral supple-

ments at the time of the interview,

intakes for calcium or iron were unmet

by as many as two thirds of participants

and one third reported a physician

diagnosis of iron-deficiency anemia.

Any factor that could contribute to

suboptimal iron and calcium intakes

could exacerbate this vulnerable group’s

osteoporosis and anemia risks. This

could adversely affect their health at

an inopportune time because both

bone demineralization and heavier men-

ses are characteristic of perimeno-

pause.23,24

The proportion of women, includ-

ing perimenopausal-aged ‘‘baby boom-

ers,’’ in the American workforce con-

tinues to increase steadily and in 2000

composed .47% of the workforce, up

from 45% in 1986.25 During the early

decades of this millennium, female baby

boomers worldwide are slated to be-

come perimenopausal aged (40–

55 years) in record numbers.7 There-

fore, comprehensive, ethnic-specific

studies to investigate dietary habits

followed by targeted nutrition educa-

tion as part of a comprehensive health

promotion program for this diverse,

pivotal group of midlife women could

pay enormous public health dividends.

In their many influential roles as

employers, employees, teachers, wives,

mothers, grandmothers, caregivers, and

daughters, midlife women provide a

unique opportunity to influence eating

habits of a broad spectrum of the

population, including themselves.

The inherent limitations of a conve-

nience sample and the relatively small

sample size limit the generalizability of

this study’s findings but do not di-

minish their importance and implica-

tions for public health practice. Other

potential biases include the lack of valid

information on portion sizes for Carib-

bean immigrants to the United States.

This could also contribute to under-

reporting, despite efforts to minimize

the effect. Also, limitations inherent in

dietary assessment methods used to

measure habitual intake might result in

underestimating/underreporting energy

intakes.26,27

Underreporting is common in epi-

demiological studies.26–32 This study’s

findings are consistent with the litera-

ture with as many as half of partici-

pants, more of whom were overweight/

obese and irrespective of ethnicity,

categorized as underreporters.28 Other

contributors to underreporting include

biases inherent in formulas used to

calculate BMR33 and participant char-

acteristics, eg, ethnicity, BMI, and

education.26–32

Collecting valid portion size data on

all foods consumed is critical in order to

assess diets of populations in order to

manage diet related diseases, eg, anemia

and diabetes. To maximize the accuracy

of assessing diets of ethnically diverse

populations using the same validated

dietary instrument, the instrument

should allow for the addition of foods

not included on the FFQ. Additionally,

the FFQ should be administered by

culturally competent nutrition profes-

sionals so that appropriate probing

could enable the interviewer to get

accurate information about portion sizes

consumed, ingredients in homemade

dishes, and consumption of foods

not included on the original FFQ.

Appropriate allowances could then be

made for individual and ethnic differ-

ences in dietary intakes on the complet-

ed FFQ.

Acquiring accurate habitual dietary

intake data is critical in nutritional

epidemiology and public health prac-

tice; therefore, a better understanding of

underreporting and portion sizes con-

sumed by ethnically diverse groups such

as Caribbean immigrants to the United

States is imperative.

CONCLUSION

The findings and public health

implications of reported suboptimal

micronutrient (iron and calcium) in-

takes and other findings are equally

troubling. Findings that more Caribbe-

an-born participants met dietary recom-

mendations yet anthropometrics and

energy intakes for both Black groups

exceeded recommendations have possi-

ble public health implications for

obesity and other chronic diseases

(eg, cardiovascular diseases) that in-

crease in prevalence during perimeno-

pause. As more baby-boomers enter

perimenopause, the confluence of

this study’s findings demonstrates the

need for culturally appropriate inter-

vention.

PERIMENOPAUSE, RACE, AND NUTRITION - Maitland et al

Ethnicity & Disease, Volume 16, Winter 2006 205



ACKNOWLEDGMENTS

This study was supported in part by
a grant from the National Institute on
Aging of the National Institutes of Health

(1R03AG17236-01).

REFERENCES

1. Tabers Cyclopedic Medical Dictionary. 16th ed.

Philadelphia Pa: F.A. Davis Company; 1989.

2. McKinlay SM. The normal menopause tran-

sition: an overview. Maturitas. 1996;23(2):

137–145.

3. Rousseau ME. Women’s midlife health.

Reframing menopause. J Nurse Midwifery.

1998;43(3):208–223.

4. Amundsen DW, Diers CJ. The age of

menopause in medieval Europe. Hum Biol.

1973;45(4):605–612.

5. American College of Obstetricians and Gyne-

cologists. Health maintenance for perimeno-

pausal women. ACOG technical bulletin

No. 210–August 1995. Int J Gynecol Obstet.

1995;51(2):171–181.

6. DeRosa C, Richter P, Pohl H, Jones DE.

Environmental exposures that affect the endo-

crine system: public health implications.

J Toxicol Environ Health B Crit Rev. 1998;1(1):

3–26.

7. US Bureau of the Census. Overview of Race

and Hispanic Origin. Washington, DC: US

Bureau of the Census; 2001.

8. National Institutes of Health. Clinical guidelines

on the identification, evaluation, and treatment

of overweight and obesity in adults—The

Evidence Report. Obes Res. 1998;6(suppl 2):

S51–S209.

9. Garrow JS, Webster J. Quetelet index (W/H2)

as a measure of fatness. Int J Obes. 1985;9(2):

147–153.

10. Hartz AJ, Rupley DC, Rimm AA. The

association of girth measurements with disease

in 32,856 women. Am J Epidemiol.

1984;119(1):71–80.

11. Institute of Medicine, Food and Nutrition

Board. Dietary Reference Intakes for Energy,

Carbohydrates, Fiber, Fat, Protein and Amino

Acids (Macronutrients). Washington, DC:

National Academy Press; 2002.

12. Institute of Medicine, Food and Nutrition

Board. Dietary Reference Intakes: Calcium,

Phosphorus, Magnesium, Vitamin D, and

Fluoride. Washington, DC: National Academy

Press; 1998.

13. Willett WC, Sampson L, Stampfer MJ, et al.

Reproducibility and validity of a semi-quanti-

tative food frequency questionnaire. Am J

Epidemiol. 1985;122(1):51–65.

14. Fawzi WW, Rifas-Shiman SL, Rich-Edwards

JW, Willett WC, Gillman MW. Calibration

of a semi-quantitative food frequency ques-

tionnaire in early pregnancy. Ann Epidemiol.

2004;14(10):754–762.

15. McHorney CA, Ware JE, Raczek AE. The

MOS 36-item short-form health survey (SF-

36), II: psychometric and clinical tests of

validity in measuring physical and mental

health constructs. Med Care. 1993;31(3):247–

263.

16. Dean AG, Dean JA, Coulombier D, et al. Epi

Info, Version 6. A Word-Processing, Database,

and Statistics Program for Public Health on

IBM-Compatible Microcomputers. Atlanta, Ga:

Center for Disease Control and Prevention;

1994.

17. SPSS Graduate Pack 11.0 for Windows [com-

puter program]. Version 11. Chicago, Ill: SPSS

Inc; 2002.

18. Harris JA, Benedict FG. A Biometric Study of

Basal Metabolism in Man. Washington, DC:

Carnegie Institute of Washington; 1919.

Publication No. 279.

19. Krauss RM, Deckelbaum RJ, Ernst N, et al.

Dietary guidelines for healthy American

adults. A statement for health professionals

from the Nutrition Committee, American

Heart Association. Circulation. 1996;94(7):

1795–1800.

20. US Department of Agriculture and US De-

partment of Health and Human Services.

Nutrition and Your Health: Dietary Guidelines

for Americans. 4th ed. Washington, DC: US

Government Printing Office; 1995. Home

and Garden Bulletin No. 232.

21. Sharma S, Cade J, Jackson M, et al. De-

velopment of food frequency questionnaires in

three population samples of African origin

from Cameroon, Jamaica, and Caribbean

migrants to the UK. Eur J Clin Nutr.

1996;50(7):479–486.

22. Sharma S, Cade J, Riste R, Cruickshank K.

Nutrient intake trends among African-Carib-

beans in Britain: a migrant population and its

second generation. Public Health Nutr.

1999;2(4):469–476.

23. Ray NF, Chan JK, Thamer M, Melton LJ.

Medical expenditure for the treatment of

osteoporotic fractures in the United States in

1995: report from the National Osteoporosis

Foundation. J Bone Miner Res. 1997;12(1):

24–35.

24. Hidlebaugh D. Cost and quality-of-life issues

associated with different surgical therapies for

the treatment of abnormal uterine bleeding.

Obstet Gynecol Clin North Am. 2000;27(2):

451–463.

25. Kutcher RE. Projections 2000: overview and

implications of projections to 2000. Monthly

Labor Rev. 1987;110(9):3–9.

26. Livingstone MB. Assessment of food intakes:

are we measuring what people eat. Br J Biomed

Sci. 1995;52(1):58–67.

27. Johansson L, Solvoll K, Bjorneboe GE,

Drevon CA. Under- and overreporting of

energy intake related to weight status and

lifestyle in a nationwide sample. Am J Clin

Nutr. 1998;68(2):266–274.

28. Vyas A, Greenhalgh A, Cade J, et al. Nutrient

intakes of an adult Pakistani, European, and

African-Caribbean community in inner city

Britain. J Hum Nutr Diet. 2003;16(5):

327–337.

29. Mennen LI, Jackson M, Cade J, et al.

Underreporting of energy intake in four

populations of African origin. Int J Obes Relat

Metab Disord. 2000;24(7):882–887.

30. Voss S, Kroke A, Klipstein-Grobusch K,

Boeing H. Obesity as a major determinant of

underreporting in a self-administered food

frequency questionnaire: results from the

EPIC-Potsdam Study. Z Ernahrungswiss.

1997;36(3):229–236.

31. Gnardellis C, Boulou C, Trichopoulou A.

Magnitude, determinants, and impact of un-

der-reporting of energy intake in a cohort

study in Greece. Public Health Nutr. 1998;

1(2):131–137.

32. Heerstrass DW, Ocke MC, Bueno-de-Mes-

quita HB, Peeters PH, Seidell JC. Under-

reporting of energy, protein and potassium

intake in relation to body mass index.

Int J Epidemiol. 1998;27(2):186–193.

33. Frankenfield DC, Rowe WA, Smith JS,

Cooney RN. Validation of several established

equations for resting metabolic rate in obese

and nonobese people. J Am Diet Assoc.

2003;103(9):1152–1159.

AUTHOR CONTRIBUTIONS

Design and concept of study: Maitland,
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