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among incarcerated MSM. Although the ef-
fectiveness of the azithromycin prophylaxis
could not be evaluated because of the rapid
turnover of the inmate population, the effec-
tiveness of mass treatments has been docu-
mented.11–13 The mass therapy intervention to
treat incubating syphilis was justified, given
that 4% of surveyed inmates were experienc-
ing symptoms of syphilis.

Surveillance at LACMCJ detected high-risk
behaviors among newly incarcerated MSM.
Failure to use condoms and anonymous sex
with different partners appeard to be com-
mon practice for this population, which has a
9% HIV prevalence. Although the incarcer-
ated population of MSM may not represent
the nonincarcerated MSM population, con-
comitant increases in the practice of high-risk
sex among other populations of MSM have
been reported elsewhere.5,7,14,15 Public health
interventions should target incarcerated MSM
because these individuals, as they revolve
through the correctional system, exhibit
highest-risk sexual behaviors.

Given the amount of high-risk sex among
MSM within prisons, condoms should be made
available in prisons. Alternatively, stricter en-
forcement of bans on sex between inmates
could decrease the spread of STDs. Another
critical concern is whether transgender inmates
should be housed in a separate unit. Qualitative
interviews at the jail demonstrate that housing
transgender inmates with the MSM population
may provide the opportunity for crossover in-
fection between the 2 groups.

The increased prevalence of HIV in this
population indicates the need for specialized
HIV/AIDS case managers in correctional fa-
cilities. Given the increased transmissibility of
STDs with HIV coinfection, potential disease
reservoirs (e.g., correctional facilities) present
public health challenges and opportunities to
integrate HIV and STD prevention services.
Because of the yield from the disease control
program, the LACSTDP has added perma-
nent staff to continue screening all newly in-
carcerated MSM for STDs. Prevention and
risk reduction education as well as HIV case
management have been integrated into stan-
dard inmate education and services.

Syphilis outbreak response plans should in-
clude mechanisms to reach incarcerated
MSM, who are especially vulnerable because

of coinfection with HIV and participation in
high-risk sex.
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Intake of Soft Drinks,
Fruit-Flavored
Beverages, and Fruits
and Vegetables by
Children in Grades 4
Through 6
| Karen Weber Cullen, DrPH, RD, LD, Danielle

M. Ash, MS, RD, LD, Carla Warneke, MS,
and Carl de Moor, PhD

Soft drinks supply about 20% to 24% of
calories for 2- to 19-year-olds1 and contribute
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TABLE 1—Mean (SD) Daily Consumption of Sweetened Beverages Reported by Students in 
Grades 4 Through 6 (n=504): Houston, Tex, 1998

Soft Drinks, Mean (SD) Fruit-Flavored Drinks, Mean (SD) Total Sweetened Beverages, Mean (SD)

Ounces per % Total Ounces per % Total Ounces per % Total
Ounces 1000 Calories Beverages Ounces 1000 Calories Beverages Ounces 1000 Calories Beverages

Ethnicity

African American (n = 125) 5.8 (6.9)*** 4.0 (4.6)*** 28 (27)** 5.8 (4.8)*** 4.2 (3.9)*** 34 (27)*** 11.6 (8.0)*** 8.2 (5.5)*** 62 (28)***

Asian American (n = 52) 4.2 (5.0) 2.8 (3.3) 22(23) 4.0 (4.4) 2.8 (3.1) 23 (23) 8.2 (6.3) 5.6 (4.7) 46 (29)

European American (n = 160) 5.2 (6.2) 3.1 (3.8) 23 (24) 2.8 (3.6) 1.7 (2.2) 16 (20) 8.0 (7.0) 4.8 (4.2) 39 (28)

Mexican American (n = 167) 8.2 (7.6) 5.5 (5.0) 34 (26) 3.9 (3.9) 2.7 (2.8) 21 (23) 12.0 (8.0) 8.2 (5.2) 55 (28)

Grade

4th (n = 193) 5.2 (6.7) * 3.5 (4.5) 24 (25)* 4.0 (4.3) 2.7 (3.0)* 22 (23) 9.2 (7.8) * 6.2 (5.4) * 46 (30)*

5th (n = 151) 6.7 (6.8) 4.3 (4.4) 30 (26) 3.6 (3.6) 2.4 (2.5) 21 (22) 10.3 (7.5) 6.6 (4.7) 51 (27)

6th (n = 160) 7.0 (7.2) 4.5 (4.5) 31 (26) 4.5 (4.6) 3.2 (3.7) 26 (27) 11.5 (7.7) 7.8 (5.1) 57 (29)

Mother’s education

High school or less (n = 120) 7.9 (8.0)** 5.3 (5.1)** 35 (28)** 3.5 (3.8) 2.5 (3.2) 20 (23) 11.5 (8.3) 7.9 (5.3)* 54 (28)

Some college (n = 144) 5.8 (6.2) 3.9 (4.2) 27 (26) 3.9 (3.8) 2.8 (3.1) 24 (24) 9.7 (6.7) 6.7 (4.9) 51 (28)

College degree or higher (n = 222) 5.4 (6.4) 3.4 (4.5) 24 (25) 4.3 (4.5) 2.8 (3.2) 24 (25) 9.7 (7.9) 6.3 (5.1) 48 (30)

Father’s education

High school or less (n = 128) 7.6 (7.7)** 5.0 (4.9)** 33 (26)** 3.8 (3.7) 2.0 (2.7) 22 (22) 11.4 (7.9)* 7.6 (5.1) 55 (28)**

Some college (n = 127) 6.3 (6.2) 3.4 (3.9) 31 (25) 3.8 (3.8) 2.6 (2.7) 24 (24) 10.1 (6.7) 6.6 (4.1) 51 (28)

College degree or higher (n = 214) 5.3 (6.5) 3.5 (4.4) 24 (25) 4.1 (4.6) 2.8 (3.5) 23 (25) 9.3 (8.0) 6.3 (5.6) 48 (30)

*P < .05; **P < .01; ***P < .001 (analysis of variance).

to excess calorie consumption2–4 and tooth
decay.5 Noncarbonated sports drinks and fruit
drinks also provide sugar and calories. The
average American consumed 55.9 gallons of
soft drinks and 6.1 gallons of fruit drinks in
1999.6 Soft drink consumption was nega-
tively related to milk and fruit juice consump-
tion,3 but the relationship between beverage
consumption and consumption of other food
groups is unknown. Here we describe the in-
take of sweetened beverages, fruits, vegeta-
bles, and calories by children in grades 4
through 6.

METHODS

This study was approved by the University
of Texas M.D. Anderson Cancer Center insti-
tutional review board. Informed consent was
obtained. As described elsewhere, parochial
school students in grades 4 through 6 in
Houston, Tex, completed food records in the
classroom for 3 to 7 days.7 The food records
were hand-coded to obtain servings of fruits,
high-fat and regular vegetables, and bever-
ages (milk, 100% fruit juice, soft drinks, and

fruit-flavored drinks).8 Servings of soft drinks
and fruit-flavored drinks were added to-
gether as “sweetened beverages.” Caloric in-
take was obtained by means of Nutrition
Data Systems software, version 2.91 (Univer-
sity of Minnesota, Minneapolis). No diet
drinks were consumed, and water consump-
tion was not recorded.

We calculated mean daily fruit, vegetable,
soft drink, fruit-flavored drink, and total
sweetened beverage consumption; percent-
age of total beverages accounted for by
sweetened beverages; and calories. We eval-
uated differences in beverage consumption
in ounces, ounces per 1000 calories (to con-
trol for food intake), and as a percentage of
beverage intake and differences in con-
sumption by tertiles of sweetened beverage
intake.

RESULTS

Of the 504 students (207 boys and 297
girls) who participated, 25% were African
American, 32% were European American,
33% were Mexican American, and 10% were

Asian American. They completed a mean of
4.3 days of food records. Average daily intake
of total beverages was 20 (±9.6) ounces;
51% of daily intake consisted of sweetened
beverages.

Mexican-American students reported the
highest soft drink consumption, African
American students reported the highest
fruit-flavored drink consumption, and Afri-
can American and Mexican American stu-
dents reported the highest total sweetened
beverage consumption (Table 1). Sixth-
grade students consumed more soft drinks
and sweetened beverages than fourth-grade
students. Students whose parents had a
high school education or less consumed
more soft drinks and total sweetened bever-
ages than students whose parents had more
education.

Students in the highest tertile of all bev-
erage categories consumed significantly
more calories and less fruit than those in
the lowest tertile (Table 2). Students in the
highest soft drink and total sweetened bev-
erage tertiles also consumed more high-fat
vegetables.
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TABLE 2—Mean (SD) Daily Consumption of Calories, Fruit, Regular Vegetables, and High-Fat 
Vegetables Reported by Students in Grades 4 Through 6 (n=505), by Tertile of Soft Drinks,
Fruit-Flavored Drink, and Total Sweetened Beverage Consumption: Houston, Tex, 1998

Consumption, oz/d, Mean (SD)

Soft Drinks Fruit-Flavored Drinks Total Sweetened Beverages

1st Tertile 2nd Tertile 3rd Tertile 1st Tertile 2nd Tertile 3rd Tertile 1st Tertile 2nd Tertile 3rd Tertile
(n = 172): (n = 272): (n = 60): (n = 172): (n = 272): (n = 60): (n = 172): (n = 272): (n = 60):

0 7.1 (3.3) 20.4 (5.8) 0 3.61 (1.7) 10.6 (3.4) 0 7.3 (3.4) 19.3 (5.9)

Calories 1430 (543)*** 1610 (557) 1731 (374) 1470 (511)* 1604 (560) 1597 (534) 1332 (526)*** 1549 (553) 1669 (502)

Fruit, servings 0.54 (0.81)* 0.46 (0.70) 0.23 (0.37) 0.61 (0.97)** 0.41 (0.58) 0.39 (0.57) 0.86 (1.1)*** 0.45 (0.71) 0.33 (0.48)

Regular vegetables, servings 0.83 (0.73) 0.86 (0.74) 0.64 (0.61) 0.72 (0.71)* 0.91 (0.77) 0.87 (0.73) 0.76 (0.74) 0.87 (0.75) 0.75 (0.65)

High-fat vegetables, servings 0.11 (0.27)*** 0.21 (0.32) 0.30 (0.37) 0.17 (0.29) 0.22 (0.34) 0.20 (0.32) 0.12 (0.27)* 0.17 (0.29) 0.25 (0.31)

*P < .05; **P < .01; ***P < .001 (analysis of variance) .

DISCUSSION

More than 50% of total beverages con-
sumed by these fourth- to sixth-grade stu-
dents were sweetened beverages. Students
with the highest consumption of total sweet-
ened beverages consumed more calories,
about 330 extra per day, than those who did
not consume sweetened beverages. High-fat
vegetable consumption was also greater for
those in the highest tertiles of soft drink and
sweetened beverage consumption. The extra
calories consumed may contribute to risk for
obesity.2,9,10

Fruit consumption was approximately
57% lower for those students in the highest
tertile of soft drink consumption and 62%
lower (one half serving) in the highest ter-
tile of sweetened beverage consumption,
compared with fruit consumption by those
in the lowest tertiles. Phytochemicals found
in fruit reduce risks for chronic diseases.11

Low consumption in childhood may persist
into adulthood.12 Perhaps sweetened bever-
age consumption is a marker for poor di-
etary habits or reflects meal sources with
few fruit selections and many high-fat food
selections (e.g., fast-food restaurants). No
other reports have evaluated the relation-
ship between sweetened beverage con-
sumption and food intake. This warrants
further research with longitudinal studies,
because of the obesity problem and chronic
disease risks.9,10,13

African American and Mexican American
students consumed the most fruit-flavored

and soft drinks. The proportion of children
in this study who consumed soft drinks was
similar to that found in national data.3,14 Dif-
ferences in beverage consumption by eth-
nicity have been noted,3,15 and higher soft
drink consumption with higher age has
been documented.3,7,14

In the present study, lower parental edu-
cation was associated with higher consump-
tion of soft drinks and sweetened bever-
ages. National data showed no differences
in soft drink consumption by income,16 but
fruit-flavored drink consumption was high-
est for those at the lowest income level. Fu-
ture research on the influence of family in-
come on children’s beverage consumption
is warranted, particularly since low-income
children and adults have high rates of
obesity.9,10,13

Limitations of this study include the fact
that dietary data were self-reported and the
limited generalizability of the sample
(fourth- to sixth-grade parochial school stu-
dents from one city). The cross-sectional na-
ture of the data limits our ability to attribute
causality (e.g., choosing sweetened bever-
ages reduces fruit intake). Future research
should determine whether similar differ-
ences exist in other population groups and
whether parental beverage consumption
habits influence children’s habits. Water is a
popular drink, and future studies should
measure consumption of water as well as
other beverages.

In this study, students with high sweet-
ened beverage consumption reported low

fruit and high calorie intakes. Consumption
of more healthful beverages, such as low-fat
milk or water, should be encouraged at
home and at meals consumed away from
home.

About the Authors
Karen Weber Cullen is with the Children’s Nutrition Re-
search Center, Baylor College of Medicine, Houston, Tex.
Danielle M. Ash is with Blessing Hospital, Quincy, Ill. Carla
Warneke and Carl de Moor are with the Department of Be-
havioral Science, University of Texas M.D. Anderson Can-
cer Center, Houston.

Requests for reprints should be sent to Karen Weber
Cullen, DrPH, RD, LD, Children’s Nutrition Research Cen-
ter, Baylor College of Medicine, 1100 Bates St, Houston,
TX 77030 (e-mail: kcullen@bcm.tmc.edu).

This brief was accepted February 18, 2002.
Note. The views expressed here are those of the authors

and do not necessarily reflect those of the US Department
of Agriculture.

Contributors
K.W. Cullen conceptualized the study, oversaw its im-
plementation, and wrote the brief. D.M. Ash, C.
Warneke, and C. de Moor participated in data analyses
and manuscript preparation.

Acknowledgments
This research was conducted while Karen Weber
Cullen was with the University of Texas M.D. Anderson
Cancer Center, Houston, Tex, and was supported in
part by the Cooperative State Research, Education, and
Extension Service, US Department of Agriculture,
under Agreement No. 9700578. This project was also
funded in part by the US Department of Agriculture,
Agricultural Research Service, under Cooperative
Agreement No. 58– 6250–6001.

Human Participant Protection
The research protocol was approved by the institutional
review board of the University of Texas M.D. Anderson
Cancer Center.



American Journal of Public Health | September 2002, Vol 92, No. 91478 | Research and Practice | Peer Reviewed | Al-Tayyib et al.

 RESEARCH AND PRACTICE 

References
1. Troiano RP, Briefel RR, Carroll MD, Bialostosky
K. Energy and fat intakes of children and adolescents
in the United States: data from the National Health and
Nutrition Examination Surveys. Am J Clin Nutr. 2000;
72:1343S–1353S.

2. Ludwig DS, Peterson KE, Gortmaker SL. Relation
between consumption of sugar-sweetened drinks and
childhood obesity: a prospective, observational analysis.
Lancet. 2001;357:505–508.

3. Harnack L, Stang J, Story M. Soft drink consump-
tion among US children and adolescents: nutritional
consequences. J Am Diet Assoc. 1999;99:436–441.

4. DiMeglio DP, Mattes RD. Liquid versus solid car-
bohydrate: effects on food intake and body weight. Int
J Obes Relat Metab Disord. 2000;24:794–800.

5. Larsen MJ. Prevention by means of fluoride of
enamel erosion as caused by soft drinks and orange
juice. Caries Res. 2001;33:229–234.

6. What America’s drinking. Available at: http://
www.beverageworld.com. Accessed September 4,
2001.

7. Cullen KW, Baranowski T, Rittenberry L, et al.
Child-reported family and peer influences on fruit,
juice and vegetable consumption: reliability and valid-
ity of measures. Health Educ Res. 2001;16:187–200.

8. Cullen K, Baranowski T, Baranowski J, Hebert D,
de Moor C. Behavioral or epidemiologic coding of fruit
and vegetable consumption from 24-hour dietary re-
calls: research question guides choice. J Am Diet Assoc.
1999;99:849–851.

9. Park MK, Menard SW, Schoolfield J. Prevalence of
overweight in a triethnic pediatric population of San
Antonio, Texas. Int J Obes Relat Metab Disord. 2001;25:
409–416.

10. Ballew C, Kuester S, Gillespie C. Beverage choices
affect adequacy of children’s nutrient intakes. Arch Pe-
diatr Adolesc Med. 2000;154:1148–1152.

11. Potter, JD. Food, Nutrition and the Prevention of
Cancer: A Global Perspective. Washington, DC: Ameri-
can Institute for Cancer Research; 1997.

12. Lytle LA, Seifert S, Greenstein J, McGovern P.
How do children’s eating patterns and food choices
change over time? results from a cohort study. Am J
Health Promot. 2000;14:222–228.

13. Centers for Disease Control. Update: prevalence
of overweight among children, adolescents, and
adults—United States, 1988–1994. MMWR Morb Mor-
tal Wkly Rep. 1997;46:199–202.

14. US Department of Agriculture, Agricultural Re-
search Service. Table Set 17: Food and Nutrient Intakes
by Children 1994–96, 1998. Available at: http://
www.barc.usda.gov/bhnrc/foodsurvey/pdf/scs_all.pdf
(PDF file). Accessed September 4, 2001.

15. US Department of Agriculture, Agricultural Re-
search Service. Table Set 16:Food and Nutrient In-
takes by Hispanic Origin and Race, 1994–96. Avail-
able at: http://www.barc.usda.gov/bhnrc/foodsurvey/
pdf/origin94.pdf. Accessed September 4, 2001.

16. US Department of Agriculture, Agricultural Re-
search Service. Table Set 14: Food and Nutrient Intakes
by Income, 1994–96. Available at: http://www.barc.
usda.gov/bhnrc/foodsurvey/pdf/income.pdf (PDF file).
Accessed September 4, 2001.

Effect of Low Medical
Literacy on Health
Survey Measurements
| Alia A. Al-Tayyib, BA, Susan M. Rogers, PhD,

James N. Gribble, ScD, Maria Villarroel, MA,
and Charles F. Turner, PhD

Paper self-administered questionnaires
(SAQs) are a standard interviewing technique
for surveys of sensitive topics. Although
SAQs afford respondents greater privacy
than face-to-face interviews, they have sev-
eral limitations. First, they require literate re-
spondents. Second, they require forms
literacy—the ability to select consistent re-
sponses, implement general survey instruc-
tions, and correctly follow branching or skip
instructions. Survey respondents may have
difficulty following skip instructions if they
are not forms literate.

This brief report examines the relationship
between assessed levels of medical literacy,
respondent characteristics, and the quality of
measurements made in the 1997/98 Balti-
more Sexually Transmitted Disease (STD) and
Behavior Survey.

METHODS

Baltimore STD and Behavior Survey
The Baltimore STD and Behavior Survey

(BSBS) collected data on sensitive health be-
haviors, including alcohol and drug use, sex-
ual behaviors, and sexually transmitted dis-
eases, among a probability sample of 1014
adults aged 18 to 45 years residing in Balti-
more, Md. For details on sampling design and
survey procedures, see Turner et al.1,2 Partici-
pants were randomly assigned to 1 of 2 inter-
view modes, audio computer-assisted self-
interview (ACASI) or computer-assisted
personal interview (CAPI). Survey questions
contained branching or skip patterns—condi-
tional paths through the questionnaire based
on answers to specific questions. Participants
assigned to the ACASI mode completed the
entire questionnaire on a laptop computer.
Branching patterns in ACASI were auto-

mated, removing the need for the respondent
to follow skip instructions. Participants as-
signed to CAPI were administered the major-
ity of questions by a trained interviewer but
completed 2 paper SAQs for the more sensi-
tive behaviors.

Rapid Estimate of Adult Literacy
in Medicine

Following completion of the questionnaire,
interviewers administered the Rapid Estimate
of Adult Literacy in Medicine (REALM) to all
participants. The REALM was designed for
use in public health settings to identify pa-
tients who may need special attention with
health care instructions because of low liter-
acy.3 The REALM measures a respondent’s
ability to read and correctly pronounce 66
common medical terms. The total number of
correctly pronounced words measures each
respondent’s REALM score. Scores are col-
lapsed into 4 reading grade range estimates:
grade 3 and below, grades 4 through 6,
grades 7 through 8, and grade 9 and above.

Paper Self-Administered Questionnaires
The first SAQ contained 10 questions

about alcohol and illicit drug use. Respon-
dents who indicated that they had used alco-
hol were asked 4 CAGE scale questions on
alcohol-related problems.4 Respondents indi-
cating that they had never used alcohol were
instructed to skip to questions that assessed il-
licit drug use. The second SAQ contained 12
questions about same-sex attraction and sex-
ual contact, masturbation, forced sexual inter-
course, and paid sexual intercourse.5,6 This
form also contained skip patterns based on
whether or not the respondent had engaged
in a particular behavior.

Types of Errors
We identified 3 types of errors made in

completing the SAQs. Skip errors included in-
stances in which the respondent did not prop-
erly follow the printed skip instructions. Al-
though this type of error may indicate low
forms literacy or simple inattention to instruc-
tions, it does not suggest that the respondent
was unable to comprehend the questions. A
second category, logically inconsistent answers,
suggests that the respondent was not reading
the question and was merely circling an an-
swer at random, or that the respondent did


