Provided for non-commercial research and education use.
Not for reproduction, distribution or commercial use.

Journalofthe s
Academy of Nutrition®
andDietetics =

The premier 5 - for the practice sclence of food, nutrition, a

Imprinfhe. ut
of Today’s Youth® |

Editorial: Explaining the Variability ac
Studies of Vegetable Acceptance in Chi

Position Pa pel
for Healthy,Chi

This article appeared in a journal published by Elsevier. The attached

copy is furnished to the author for internal non-commercial research

and education use, including for instruction at the authors institution
and sharing with colleagues.

Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party
websites are prohibited.

In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information

regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:

http://www.elsevier.com/authorsrights


http://www.elsevier.com/authorsrights

RESEARCH

(]
Research and Professional Briefs rlghi.

Diet Quality, Social Determinants, and Weight Status
in Puerto Rican Children Aged 12 Years

Roxana Torres, MHSN, RD, LND; Elvia Santos; Luis Orraca, DMD; Augusto Elias, DMD; Cristina Palacios, PhD

ARTICLE INFORMATION

Article history:
Accepted 16 January 2014
Available online 20 March 2014

Keywords:

Diet quality

Healthy Eating Index-2005
Social determinants
Childhood obesity
Hispanic

Copyright © 2014 by the Academy of Nutrition
and Dietetics.

2212-2672/$36.00
http://dx.doi.org/10.1016/j.jand.2014.01.011

ABSTRACT

Diet quality may be influenced by social determinants and weight status. This has not
been studied in Puerto Rico; therefore, our cross-sectional study examined whether diet
quality, assessed by the Healthy Eating Index-2005 (HEI-2005), differs by social de-
terminants (sex, school type, and region) and weight status in children in Puerto Rico.
As part of an island-wide study to evaluate oral health in 1,550 children aged 12 years,
dietary intake was assessed in a representative subset (n=796) using a 24-hour diet
recall. Diet quality was evaluated from the diet recall results using the HEI-2005. Overall
mean HEI-2005 score was 40.9, out of a total maximum score of 100. Girls had signif-
icantly higher scores for whole fruit, total vegetables, whole grains, and sodium but
lower scores for total grains and milk compared with boys (P<0.05). Children from
public schools had higher scores for total fruit, whole fruit, and dark green and orange
vegetables and legumes, but lower scores for whole grains and milk compared with
those from private schools (P<0.05). Children from the central mountains had higher
scores for the dark green and orange vegetables and legumes and for whole fruit
compared with the other regions (P<0.05). Overweight children had significantly higher
scores for total vegetables and milk, but lower scores for total fruit and sodium
compared with non-overweight children (P<0.01). Some components of diet quality
were associated with the social determinants studied and with weight status in our
sample. Overall diet quality needs improvement in Puerto Rican children so that it is

better aligned with dietary recommendations.
J Acad Nutr Diet. 2014;114:1230-1235.

VERWEIGHT AND OBESITY ARE SERIOUS PUBLIC

health issues in the United States and in Puerto

Rico. Overweight and obesity during childhood and

adolescence can lead to serious chronic diseases
during adulthood'? such as cardiovascular diseases, diabetes,
and certain cancers,”™ three conditions that are among the
primary mortality and morbidity causes in the United States
and Puerto Rico.®’

In Puerto Rico, data from the Behavioral Risk Factor Sur-
veillance System Survey in 2009 showed that 38% of adults
were overweight and 28% were obese.® In children, an island-
wide study of second graders conducted by the Puerto Rico
Department of Health found 16% prevalence for overweight
and 26% for obesity.” Another study in a mountain region of
Puerto Rico that included elementary school children found
the highest prevalence of obesity (47%) in those in fifth and
sixth grade (aged 10 to 12 years).'’

Among the social determinants influencing children’s diet
are availability and accessibility of foods and parental socio-
economic status.'’ Recent evidence indicates an association
between neighborhood food environment with diet and
obesity in children and adolescents.'>'® For example, those
living in neighborhoods with greater access to fast food and
convenience stores have lower diet quality, although the
findings are inconsistent.'* Likewise, low socioeconomic
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status has also been related to poor diet quality.">'® This is
important to study in Puerto Rico, a small, urbanized island
with high availability of fast food, US-based supermarkets,
and numerous convenience stores, particularly in the San
Juan area. In addition, there is a distinct difference among
children attending public and private schools—most children
from low socioeconomic status go to public schools, whereas
children from higher socioeconomic status go to private
schools. However, unlike private schools, public schools have
the National School Lunch Program (NSLP), which could
affect diet quality in these children. This has not been prop-
erly evaluated in Puerto Rico. Therefore, our study examined
whether diet quality, assessed by the Healthy Eating Index
(HEI-2005),"” differs by social determinants such as sex, so-
cioeconomic status, and region, and by weight status in
children aged 12 years in Puerto Rico.

METHODS

Study Design and Participants

Data for our study were drawn from an island-wide, cross-
sectional study in Puerto Rico designed to examine oral
health, dietary practices, and weight status in a sample of
1,550 children aged 12 years enrolled in the academic year
2010-2011. A probabilistic random sample of all public and
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private schools (n=133) from the 11 health administrative
regions of Puerto Rico, covering the entire island, was used in
the main study, stratified by sex. For our analysis, regions
were regrouped into coast, metropolitan, and central moun-
tain. From this sample, a representative and similar subset
sample was chosen to complete the 24-hour dietary recall by
randomly selecting 50% of participants within each school
(n=800). Parents or guardians signed a written informed
consent and children provided written assent. The study was
approved by the Institutional Review Board of the Medical
Sciences Campus of the University of Puerto Rico.

Sociodemographic and Anthropometric
Measurements

Sex was self-reported. Socioeconomic level was obtained
indirectly from the type of school attended, which was used
as a proxy. In Puerto Rico, being in public school is indicative
of low or middle socioeconomic status, whereas being in
private school is indicative of high socioeconomic status.'®
This was confirmed in a subset sample (n=122) of partici-
pants who completed information on income. Most parents
with children in public schools reported a total annual family
income of $0 to $10,000 (51%) and $10,000 to $20,000 (23%);
most parents with children in private schools reported an
income of >$40,000 (77%) and $30,000 to $40,000 (23%). The
overlap was minimal; only 4.6% of parents with children in
public schools had an income >$40,000 and 8.3% had an
income of $30,000 to $40,000.

Trained staff measured children’s weight and height
following the National Health and Nutrition Examination
Survey procedures.’® Body mass index (BMI) was calculated
by dividing weight in kilograms by height in meters squared.
Participants were categorized into non-overweight (BMI
<85th percentile) and overweight (BMI >85th percentile)
categories, using the Centers for Disease Control and Pre-
vention age- and sex-specific growth charts.?%?!

Dietary Assessment

Dietary intake was obtained by trained interviewers using a
single 24-hour dietary recall. The interview was performed at
school; children were asked to list all foods and beverages
consumed for the past 24 hours, starting with the most
recent meal. It included intakes from weekdays and week-
ends (with no significant differences in energy intake be-
tween days); parents were not present during the interview.
For estimation of portion sizes, a booklet with drawings of
actual serving portions and images of serving sizes of
commonly eaten foods and beverages was used.”” Energy
intake and food group intake was analyzed using the Nutri-
tion Data System for Research (database version 2011,
Nutrition Coordinating Center, University of Minnesota). Of
800 children who completed the recall, three participants
whose energy intakes were <500 kcal/day were excluded
because only one meal was reported and one participant
whose energy intake was >6,000 kcal/day was excluded
because of overestimation (a total of 14 cans of soda were
reported).

Diet Quality Assessment

Food group and nutrient intake data obtained from the recall
were used to assess diet quality using the US Department of
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Agriculture’s HEI-2005.2° The HEI is a measure of diet quality
that assesses compliance with the 2005 Dietary Guidelines
for Americans.> It has 12 components (total fruit; whole
fruit; total vegetables; dark green and orange vegetables and
legumes; total grains; whole grains; milk; meat and beans;
oil; saturated fat; sodium; and energy from solid fats, alco-
holic beverages, and added sugars [SOFAAS]), and each one is
evaluated with a density approach; that is, food and nutrient
intakes and scoring standards are expressed as the amount
per 1,000 kcal. This allows the quality of the diet to be
assessed independent of an individual’s energy requirement,
which is very difficult to determine.”®

The components related to total fruit, whole fruit, total
vegetables, dark green and orange vegetables and legumes,
total grains, and whole grains are scored from 0 to 5 points
each. Milk, meat and beans, oil, saturated fat, and sodium are
scored from 0 to 10 points each; energy from SoFAAS are
scored from O to 20 points. Participants with intake at the
suggested level received the maximum score. The further
intakes were from the standards, the lower the score. The
total HEI-2005 score was calculated as the sum of all com-
ponents scores and the score range was from O to 100.

Statistical Analyses

For descriptive statistics, means+standard error were com-
puted for continuous variables and frequencies were com-
puted for categorical values. Because only a single 24-hour
dietary recall was used, the HEI-2005 component and total
scores were estimated using the population ratio method.?®
This method is computed by calculating the population’s
total intake of food groups or nutrients (relevant to the HEI)
and the population’s total energy intake and taking the ratio
of these. The subpopulation HEI-2005 components and total
scores were estimated using the Microsoft Excel spreadsheet
(2007, Microsoft Corp) created by the Center for Nutrition
Policy and Promotion. To test for significant differences be-
tween HEI-2005 scores by sex, school type, region, and
weight status, a two-tailed t test was performed using Stata
Statistical Software (version 12, 2011, StataCorp). One-way
analysis of variance with Bonferroni post hoc test was used,
as appropriate, using GraphPad InStat (version 3.1a, 2009,
GraphPad Software). Statistical tests were not performed on
component scores in cases where the maximum total point
value was assigned and the standard error is not shown.
Statistical significance was set at P<0.05.

RESULTS AND DISCUSSION

The total sample consisted of 796 children. Just over half of
participants (54.5%) were girls and most were from public
schools (77.9%) (Table 1). Overweight was found in 40.2% of
children (43.1% in boys and 37.8% in girls; 39.5% in public
schools and 42.6% in private schools). No significant differ-
ence in weight status was seen by sex, school type, and region
(data not shown).

Table 2 describes the daily intake of energy and nutrients
and number of food group servings. Fruit, vegetables, dairy
products, and dietary fiber mean intakes were lower
than reported in other studies in Puerto Rican children®®?’
and in Hispanic children living in the United States.'® Such
differences could be attributed to differences in dietary
assessment methods used and/or the population studied.
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Table 1. Demographic characteristics of Puerto Rican
children aged 12 years enrolled in the academic year
2010-2011 (n=796)

Attribute n %
Sex

Male 362 455
Female 434 54.5
School type

Private 176 22.1
Public 620 779
Region®

Coast 356 440
Metropolitan 350 447
Central mountain 20 11.3
Weight status”

Non-overweight 476 59.8
Overweight/obese 320 40.2

“Region was divided into coast, which includes all municipalities around the perimeters
of the island in the north, northwest, northeast, east, southeast, southwest, and west,
not including the metropolitan area; metropolitan region, which includes the metro
area, including San Juan, the capital of Puerto Rico; and the central mountain region,
which includes the mountainous center of Puerto Rico.

®Children were classified into these 2 categories based on measured body mass index
and the Centers for Disease Control and Prevention growth charts.”

However, similar to those studies, we found that consump-
tion of sugary beverages, meats, and sodium were high when
compared with current dietary recommendations.

Table 3 shows the mean+standard error for HEI-2005 total
and component scores by the social determinants studied
and weight status. Children’s mean scores met the maximum
level for meat and beans, and were close to meeting stan-
dards for total grains; both food groups are among the most
popular staple foods in Puerto Rico; that is, rice and beans.
The lowest component scores for all subgroups were found
for whole fruit, vegetables, and whole grains. Low scores in
these components are consistent with findings reported in
other studies of Hispanic children living in the United
States.”®?° A study of 993 Hispanic children found that low
intakes of fruit, vegetables, and fiber decreased diet quality.'®
The reasons for such low scores have been related to the
home environment, such as parents’ eating habits, feeding
styles, and socioeconomic status.'' Scores from saturated fat,
sodium, and energy from SoFAAS were below half of the
maximum score, which means higher intake. These nutrients
are found in fried foods and fast food, which are commonly
consumed by children in Puerto Rico.?’ Currently, there are
more than 15 fast-food chains in Puerto Rico, with more than
1,000 establishments on the island, with about 50% in the
metropolitan region. In addition, it is estimated that more
than 70% of foods consumed in the island are imported,
mostly from the United States.>° Therefore, an Americanized
diet has replaced the traditional Puerto Rican diet, which
traditionally has consisted of rice, beans, starchy tubers,
meats, sugar, lard, and coffee, but also of some seasonal
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Table 2. Mean intake of daily total energy, nutrients, and
food groups as determined by a single 24-h dietary recall
of Puerto Rican children aged 12 years enrolled in the
academic year 2010-2011 (n=796)

Intake group Meanzstandard error

Energy and nutrients

Energy (kcal/d) 1,633+21
Protein (g) 59.4+1.0
Carbohydrate (g) 212.3+3.0
Dietary fiber (g) 8.5+0.2
Total fat (g) 61.7+1.0
Saturated fat (g) 21.94+04
Sodium (g) 2.6+0.0
Food groups (servings)®

Refined grains 4.6+0.1
Whole grains 0.440.0
Fruits 1.240.1
Vegetables 1.24+0.0
Meats, poultry, fish, and eggs 4.740.1
Dairy products 1.440.0
Qils 24+0.1
Sweetened beverages 2.740.1

3Serving size of each group: grains='"/, cup if cooked, 1 slice bread, 1 oz crackers/
ready-to-eat cereal; fruits='"/, cup if fresh/frozen/cooked/canned, '/, cup if dried, or 4 fl
oz if 100% fruit juice; vegetables (includes dark-green and orange vegetables and
legumes)='/, cup if raw/cooked/canned/frozen; meats and others=1 oz if cooked
meats, 1 egg, 1 tblsp if peanut butter or '/, 0z nuts/seeds; dairy=1 cup if milk/yogurt, 2
oz cheese; oils=1 tsp if oil/margarine-butter/shortening, 15 g mayonnaise; sweetened
beverages (includes sweetened fruit drink, soft drinks, tea, and energy drinks)=8 fl oz.

tropical fruits and vegetables.> A more recent study in a
representative sample of children aged 11 to 18 years
(n=633) in Puerto Rico confirmed this pattern of low intakes
of fruit and vegetables and high intakes of sweetened bev-
erages and fried foods using a cross-culturally validated food
behavior checklist.”” However, overall diet quality was not
assessed.

We found sex differences in diet quality; namely, girls had
significantly higher scores for whole fruit, total vegetables,
whole grains, and sodium but lower scores for total grains
and milk compared with boys (P<0.05). This is similar to
other studies in which girls had highest scores for fruit,
vegetables, and whole grains.?® Sex differences in diet may be
related to weight issues that may arise during preadoles-
cence.>? Also, a recent study evaluating nutrient intakes in
321 children from the San Juan metropolitan area in Puerto
Rico®® found that girls had apparently higher participation in
the NSLP and this in turn was found to be related to a better
diet in girls compared with boys, because this program pro-
vides meals with all the recommended food groups.

Children from public schools had higher scores for total
fruit, whole fruit, and dark green and orange vegetables
and legumes, but lower scores for whole grains and milk
compared with children from private schools (P<0.05).
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We speculate that these differences could be related to so-
cioeconomic status, because parents with low and middle
incomes send their children to public schools'® that have
NSLP availability this is not available in private schools. This
nutritionally balanced meal may be the only meal with all
food groups that these children receive. NSLP meals include a
fruit and a vegetable at every meal; however, they tradi-
tionally did not include whole grains. Children from private
schools typically purchase their foods at the school cafeteria,
which usually offers burgers, hot dogs, and sandwiches and is
limited in fruits and vegetables; or, they bring lunchboxes
from home. Similarly, higher scores have been found for
vegetables, but also for milk, meat, and grains in US children
participating in the NSLP.>* The previously mentioned study
in Puerto Rican children®® found higher intakes of fiber, en-
ergy, calcium, potassium, and sodium but lower intakes of
the other micronutrients in those participating in the NSLP
compared with nonparticipants, but diet quality was not
assessed. Recently, the NSLP improved its menu standards
and is now requiring more whole grains, which may help
improve the diet quality in this group; this warrants further
research.

Children residing in the rural central mountain region
had higher scores for the dark green and orange vegetables
and legumes and whole fruit compared with children
residing in the other regions (P<0.05). However, those in
the metropolitan region had the highest scores for total
fruit and whole grains, whereas those in the coast region
had the highest score for total vegetables. A US study of
8,000 individuals found that those from rural areas
consume less fruit compared with those from urban areas,
a fact that was related to accessibility,>* but this is not the
case in Puerto Rico. This rural region has plenty of natu-
rally grown tropical fruit and vegetable sources, but is also
relatively close to urban supermarkets and other food
stores. Therefore, the context of the rural environment in
Puerto Rico favors a higher intake of fruit and vegetables,
whereas it may not be the case on the mainland United
States.

In our study, overweight children had significantly higher
scores for the total vegetables and milk components
compared with non-overweight children (P<0.01), whereas
non-overweight children had the highest scores for total fruit
and sodium. Similarly, the aforagh.



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

socioeconomic status: The Viva la Familia study. ] Am Diet Assoc.
2009;109(6):1012-1021.

Kant A. Indexes of overall diet quality: A review. ] Am Diet Assoc.
1996;96(8):785-791.

Elias-Boneta AR, Kebler KC, Gierbolini CC, Toro Vizcarrondo CE,
Psoter WJ. Dental caries prevalence of twelve year olds in Puerto
Rico. Community Dent Health. 2003;20(3):171-176.

Centers for Disease Control and Prevention. National Health
and Nutrition Examination Survey (NHANES) anthropometry pro-
cedures manual. http://www.cdc.gov/nchs/data/nhanes/nhanes_07_
08/manual_an.pdf. Accessed April 23, 2013.

Centers for Disease Control and Prevention. Growth charts—2000
United States. http://www.cdc.gov/growthcharts/cdc_charts.htm.
Accessed August 23, 2012.

Centers for Disease Control and Prevention. Healthy weight:
Assessing your weight: About BMI for children and teens. http://
www.cdc.gov/healthyweight/assessing/bmi/childrens_BMI/about_
childrens_BMI.html. Accessed August 19, 2012.

Friedman A, Bennett TG, Barbarich BN, Keaschuk RA, Ball GD. Food
portion estimation by children with obesity: The effects of estima-
tion method and food type. ] Acad Nutr Diet. 2012;112(2):302-307.

US Department of Agriculture. Healthy Eating Index 2005. http://
www.cnpp.usda.gov/Publications/HEI/healthyeatingindex2005fact
sheet.pdf. Accessed August 21, 2012.

Guenther PM, Reedy ], Krebs-Smith SM. Development of the Healthy
Eating Index-2005. ] Am Diet Assoc. 2008;108(11):1896-1901.

Freedman LS, Guenther PM, Krebs-Smith SM, Kott PS. A population’s
mean Healthy Eating Index-2005 scores are best estimated by the
score of the population ratio when one 24-hour recall is available.
J Nutr. 2008;138(9):1725-1729.

Preston AM, Venegas H, Rodriguez CA, Vélez-Rodriguez RM.
Assessment of the National School Lunch Program in a subset of
schools in San Juan, Puerto Rico: Participants vs. non-participants.
P R Health Sci J. 2013;32(1):25-35.

Vigo-Valentin A, Hodge SR, Kozub FM. Adolescents’ dietary habits,
physical activity patterns, and weight status in Puerto Rico. Child
Obes. 2011;7(6):488-494.

AUTHOR INFORMATION

R. Torres is a research assistant, Center for Clinical Research and Health Promotion, E. Santos is a research assistant, and C. Palacios is Nutrition
Program coordinator and an associate professor, School of Public Health, Medical Sciences Campus; L. Orraca is project director/research fellow
for the office of the assistant dean of research, and A. Elias is assistant dean for research, School of Dental Medicine, all at the University of Puerto
Rico, San Juan, Puerto Rico.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

RESEARCH

Hiza HA, Casavale KO, Guenther PM, Davis CA. Diet quality of
Americans differs by age, sex, race/ethnicity, income, and education
level. ] Acad Nutr Diet. 2013;113(2):297-306.

Cole N, Fox MK. Diet Quality of American Young Children by WIC
Participation Status: Data from the National Health and Nutrition
Examination Survey, 1999-2004. Washington, DC: US Department of
Agriculture; 2008:192. Publication No. WIC-08-NH.

Comas M. Vulnerabilidad de las cadenas de suministros, el cambio
climatico y el desarrollo de estrategias de adaptation: El caso de las
cadenas de suministros de alimento de Puerto Rico. 2009. http://
academic.uprm.edu/mcomas/HTMLobj-159/tesis.pdf.  Accessed
September 9, 2012.

Fernandez NA, Burgos JC, Asenjo CF, Rosa I. Nutritional status of the
Puerto Rican population: Master sample survey. Am | Clin Nutr.
1971:952-965.

Woelders LC, Larsen JK, Scholte RH, Cillessen AH, Engels RC.
Friendship group influences on body dissatisfaction and dieting
among adolescent girls: A prospective study. | Adolesc Health.
2010;47(5):456-462.

Dwyer ], Cosentino C, Li D, et al. Evaluating school-based in-
terventions using the Healthy Eating Index. ] Am Diet Assoc. 2002;
102(2):257-259.

Dean WR, Sharkey JR. Rural and urban differences in the associa-
tions between characteristics of the community food environment
and fruit and vegetable intake. | Nutr Educ Behav. 2011;43(6):
426-433.

de Andrade SC, de Azevedo Barros MB, Carandina L, Goldbaum M,
Cesar CLG, Fisberg RM. Dietary quality index and associated factors
among adolescents of the State of Sao Paulo. Brazil. | Pediatr.
2010;156(3):456-460.

Lytle LA. Examining the etiology of childhood obesity: The IDEA
study. Am J Community Psychol. 2009;44(3-4):338-349.

Selassie M, Sinha AC. The epidemiology and aetiology of obesity:
A global challenge. Best Pract Res Clin Anaesthesiol. 2011;25(1):1-9.

Foster E, O’Keeffe M, Matthews ]C, et al. Children’s estimates of
food portion size: the effect of timing of dietary interview on
the accuracy of children’s portion size estimates. Br | Nutr. 2007;
99(1):185-190.

Address correspondence to: Cristina Palacios, PhD, Nutrition Program (office B450), School of Public Health, Medical Sciences Campus, University
of Puerto Rico, San Juan, PR 00935. E-mail: cristina.palacios@upr.edu

STATEMENT OF POTENTIAL CONFLICT OF INTEREST
No potential conflict of interest was reported by the authors.
FUNDING/SUPPORT

This project was partially supported by the National Institutes of Health (grant no. (521) MD0083), National Center for Research Resources (grant
no. 2G12-RR003051), and National Institute on Minority Health and Health Disparities (grant no. 8G12-MD007600).

August 2014 Volume 114 Number 8

JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS

1235



