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The purpose of this study was to compare the body mass index (BMI) and dietary intakes of Chamorro (n=66) 
and Filipino (n=61) adults, ages 25-65 years, living in Guam. Participants were recruited via community-based 
sampling; however, recruitment was targeted to ensure approximately equal numbers from each ethnic group, 
equal numbers of men and women within each ethnic group, and proportional representation of the main geo-
graphic areas of the island. In addition, subjects were recruited and stratified based on the 2000 Guam Census 
Data to assure proportional distribution by age. Dietary energy density (ED) was calculated as kcal/g and com-
pared by gender, ethnicity, and obesity status. Mean BMI for Chamorros was significantly higher than for Filipi-
nos, and a significantly higher proportion of Chamorros (49%) were obese compared to Filipinos (20%). 
Chamorros reported higher ED than Filipinos (1.9 kcal/g versus 1.6 kcal/g), although the difference was signifi-
cant among males only. Non-obese subjects had a lower ED than obese subjects (1.9 versus 2.3 kcal/g). Over-
weight and obese subjects both reported a significantly higher % energy consumed as sugar-sweetened bever-
ages than healthy weight subjects (8% and 9% versus 3%). Differences in ED may contribute to differences in 
obesity rates between Chamorros and Filipinos in Guam, particularly among men, and lowering ED may be an 
appropriate goal for nutrition interventions. 
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INTRODUCTION 
Rates of obesity and chronic diseases such as type 2 dia-
betes, hypertension, cardiovascular disease, stroke, and 
cancer, continue to increase in the United States and other 
Westernized countries.  Similar patterns are evident on 
Guam, a U.S. Territory in the Pacific.  In 20031, 41.9% of 
adults in Guam were ‘normal weight’, while the rest were 
overweight (36.2%) or obese (21.9%); compared to the 
2004 U. S. rates where 33.7% were normal weight and 
the rest were overweight (34.1%) or obese (32.2%).1 
About 60% of deaths on Guam are caused by chronic 
diseases that are linked to poor diet and lifestyle patterns.2 

The diet of early Chamorros, or natives of Guam and 
the Northern Marianas Islands, was predominantly plant 
based and included taro, yams, breadfruit, bananas, cas-
sava, coconut, and fish.3  However, after World War II 
the Chamorro diet began to shift from locally grown 
foods to imported rice and highly processed canned goods, 
such as Spam®, corned beef, and Vienna sausage.  The 
most recent dietary assessments of adults on Guam were 
conducted more than 20 years ago.4-6 Since then, popula-
tion dynamics have changed. The current population of 
Guam is characterized by substantial ethnic variation: 
42.1% Chamorro, 33.3% Filipino, 6.8% Caucasian, 6.2% 
Asian, 7.6% other Pacific Islanders. An updated dietary 
assessment reflecting at least some of this diversity was 
needed. Therefore, we conducted a survey of adults from 
the two largest ethnic populations in Guam.  The objec-

tives of this study were to: (1) compare the dietary intakes 
of Chamorro and Filipino adults; and (2) assess the rela-
tionship between energy density (ED) and weight status. 
 
MATERIALS AND METHODS 
We conducted a cross-sectional study of 127 men and 
women living in Guam, aged 25 to 65 years, who were of 
either of Chamorro (n=66) or Filipino (n=61) ethnicity. 
Subjects were volunteers who were recruited by advertis-
ing in local newspapers, radio announcements, fliers, and 
referrals. Recruitment was targeted to ensure approxi-
mately equal numbers from each ethnic group, equal num-
bers of men and women within each ethnic group, and 
proportional representation of the main geographic areas of 
the island.  In order to assure proportional distribution by 
age, subjects were recruited and stratified based on the 
2000 Guam Census Data. The current study was only in-
terested in surveying adults on Guam between the ages of 
25-65 years. Within that specific age range, the 2000  
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Guam Census Data reported that 37% of adults were be-
tween the ages of 25 to 34 years, 33% of adults were be-
tween the ages of 35 to 44 years, 24% of adults were be-
tween the ages of 45 to 54 years, and 6% of adults were 
between the ages of 55 to 64 years.  Therefore, recruit-
ment for this study followed a similar pattern; 35% of 
subjects in this study were between the ages of 25 to 34 
years, 27% of subjects were between the ages of 35 to 44 
years, 23% of subjects were between the ages of 45 to 54 
years, and 15% of subjects were between the ages of 55 
to 64 years. The Committee on Human Research Subjects 
at the University of Guam approved this study. 

Research assistants collected anthropometry, demo-
graphic, dietary, and physical activity data after being 
trained by a registered dietitian. A stadiometer (Seca, 
Germany) was used to measure height and a digital scale 
(ProFit Lifesource, Milpitas, CA) was used to measure 
weight. Body mass index (BMI) was calculated as kg/m2.  
Subjects were classified by BMI as normal weight 
(≤24.9), overweight (25.0-29.9), or obese (≥30.0). 

A 24-hour dietary recall was conducted using the 
Modified 3-Pass Method7. Nutrient and food group analy-
sis was performed using the Pacific Tracker (PacTrac) 
Program, 4th edition.8 PacTrac was developed at the Can-
cer Research Center of Hawaii to analyze typical diets in 
Hawaii. Eighty-five recipes were added to PacTrac to 
ensure that the database included foods commonly con-
sumed by Chamorro and Filipino residents on Guam.9 
Food group servings were assigned to each food or ingre-
dient by the PacTrac program using the USDA Food 
Guide Pyramid as a reference.10 

The Goldberg cut-off11-13 was used to identify biologi-
cally implausible energy intake values.  Briefly, the Gold-
berg cut-off is based on the fundamental physiological 
concept that in weight stable people, energy intake (EI) 
equals basal metabolic rate (BMR) times physical activity 
level (PAL).  Variation in both EI and energy expenditure 
(EE) means that absolute agreement cannot necessarily be 
expected, hence a formula is used to calculate the upper 
and lower 95% confidence limits (the Goldberg cut-off) 
that signifies the presence of over-reporting and under-
reporting respectively.11 Since it was not possible to 
measure EE via doubly labeled water for this study, BMR 
was estimated via the Mifflin Equation.14-16  The Baecke 
Questionnaire17-18 was used to place subjects into low, 
medium, or high physical activity levels for the purpose 
of calculating the Goldberg cut-offs. 

Energy density (ED), which is the amount of energy in 
a given weight of food (kcals/g), was calculated for each 
subject based on food intake, including nutritive bever-
ages such as milk and juice but excluding all other bever-
ages.19  The total energy intake from the food consumed 
was divided by the total weight of the food reported. Bev-
erages may disproportionately influence dietary energy 
density values19 and were therefore excluded. 

The foods that contributed the most energy to the diet, 
by ethnic group, were determined by summing the 
amount of energy provided by each food and dividing by 
the total intake of energy. Foods were then ranked by 
their percent contribution. 

To evaluate the quality of the beverages in a diet, the 
percent of energy from sugar-sweetened beverages was 

calculated for each subject. Sugar-sweetened beverages 
included carbonated soft drinks, juice-based beverages 
(except 100% juice), pre-sweetened coffee and tea, fla-
vored milk, and sports and energy drinks. 

Statistical analyses were performed using Statview 
(Abacus Concepts, Inc. 1995, version 4.5, Berkeley, CA) 
statistical package and SAS (version 8.2, The SAS Insti-
tute, Cary, NC). Data were age-adjusted and summarized 
as mean ± standard deviation unless stated otherwise. 
ANOVA and chi-square models were used to test for dif-
ferences between groups. Significance was set at p < 0.05. 
 
RESULTS 
Table 1 describes basic sociodemographic and health 
information of the 127 subjects who volunteered to par-
ticipate in the study.  The mean age of the subjects was 
41.3 ± 11.6 years. Filipinos were significantly more likely 
to have a college degree than Chamorros. Most Filipinos 
(75%) were born and raised in the Philippines, whereas 
most Chamorros (>93%) were born and raised in Guam. 
Chamorros had significantly higher BMI’s (p<0.0001) 
than Filipinos (30.4 versus 25.9), although significant 
among females only.  Overall, 66% of participants were 
overweight and 35% were obese; however, a significantly 
higher proportion of Chamorros (49%) were obese com-
pared to Filipinos (20%). 

Table 2 shows the macronutrient and food group in-
takes of subjects by gender and ethnicity. There were no 
significant age differences in reported dietary intake.  In 
both ethnic groups, men consumed significantly more 
energy (kcals/day) than women, and Chamorro men in 
particular reported high energy intakes. Both ethnic 
groups reported mean dietary fiber intakes well below the 
recommended levels of 21-25 g/d for women and 30-38 
g/d for men20.  Food group intakes were also below rec-
ommendations for milk (2 – 3 servings/d), fruit (2 – 4 
servings/d), and vegetables (3 – 5 servings/d) .10  There 
were no significant age differences in reported dietary 
intake. 

When the Goldberg cut-off was used to evaluate the 
degree to which subjects under- and over-reported energy 
intake, it was found that 26.2% and 2.5% of subjects, 
respectively, under- and over-reported energy intake.  A 
total of 71.3% of subjects were considered ‘acceptable’ 
reporters.  There were no significant differences in under-
reporting or over-reporting by gender, ethnicity, age, edu-
cation, or physical activity level. 

There was a significant ethnic difference in energy 
density (Table 2). Chamorros in this study had diets with 
significantly higher (p<0.05) energy density than Filipi-
nos (1.86 kcal/g versus 1.61 kcal/g), although significant 
among males only.  Chamorro males consumed signifi-
cantly more added sugar than either Chamorro females or 
Filipinos. 

Table 3 lists the 25 foods that contributed the most en-
ergy to the diet.  Since there were no significant gender 
differences, foods are reported by ethnic group.  These 
foods provided 50.9% of energy for Chamorros and 
47.3% of energy for Filipinos.  For both ethnic groups, 
white rice was the number one contributor of energy in-
take in the subjects’ diets. In fact, white rice was reported 
on 70.1% of all 24-hour recalls collected.  For Chamorros, 
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sweetened beverages and spaghetti with tomato meat 
sauce were the next biggest contributors to energy intake.  
For Filipinos, fried chicken and sweetened beverages 
followed rice as the biggest contributors to energy intake. 
Although bananas and mangos were listed for Filipinos, 

neither fruits nor vegetables were important sources of 
energy for either ethnic group. The Chamorros consumed 
significantly more sweetened beverages than the Filipinos 
(6.8% of energy versus 3.1% of energy). Overall, the 
Chamorros also consumed significantly more ‘sweets’, 

Table 1. Sociodemographic and health information† of subjects 
 
 Chamorros Filipinos 
 Females 

(n=34) 
Males 
(n=32) 

Females 
(n=33) 

Males 
(n=28) 

AGE     
     25-34 years 29.4% (10) 37.5% (12) 36.4% (12) 35.7% (10) 
     35-44 years 26.5% (9) 25.0% (8) 27.3% (9) 32.1% (9) 
     45-54 years 26.5% (9) 21.9% (7) 21.2% (7) 21.4% (6) 
     55-65 years 17.6% (6) 15.6% (5) 15.1% (5) 10.7% (3) 
     

HIGHEST EDUCATION     
     Some high school 0% (0) 6.3% (2) 3.0% (1) 0% (0) 
     High school graduate 32.3% (11) 18.7% (6) 12.1% (4) 14.3% (4) 
     Some college 55.9% (19) 50.0% (16) 39.4% (13) 60.7% (17) 
     College graduate 11.8% (4) 25.0%(8) 45.5% (15) 25.0% (7) 
     

PLACE OF BIRTH     
     Guam 94.0% (32) 93.8% (30) 21.3% (7) 21.4% (6) 
     Philippines 0% (0) 0% (0) 75.7% (25) 71.4% (20) 
     U.S. Mainland 3.0% (1) 3.1% (1) 0% (0) 3.6% (1) 
     Other 3.0% (1) 3.1% (1) 3.0% (1) 3.6% (1) 
     

HEIGHT (cm) 156.3 ± 6.3 170.5 ± 6.0¶,§ 155.3 ± 5.9 165.9 ± 6.1¶ 
WEIGHT (kg) 74.7 ± 19.2§ 87.5 ± 18.4¶,§ 59.0 ± 10.4 75.9 ± 10.9¶ 
BODY MASS INDEX‡ 30.6 ± 7.9§ 30.0 ± 6.2 24.4 ± 3.6 27.6 ± 3.4¶ 
WEIGHT STATUS£     
     Normal Wt (BMI<25.0) 20.6% (7) 21.9% (7) 60.6% (20) 32.1% (9) 
     Overweight (BMI 25.0-29.9) 38.2% (13) 21.9% (7) 30.3% (10) 35.8% (10) 
     Obese (BMI ≥ 30.0) 41.2% (14) 56.2% (18) 9.1% (3) 32.1% (9) 
 

†Frequency % (number); ‡Mean ± S.D.; §Significantly (p < 0.0001) different from Filipinos of same gender; ¶Significantly (p < 0.05) dif-
ferent from Females within same ethnic group; £According to χ2 analysis, distribution into categories of weight status among Chamorros 
significantly (p < 0.05) different from Filipinos 
 
Table 2.  Dietary intakes† by gender of the Chamorro and Filipino adults surveyed on Guam 

 
 Chamorros Filipinos 
 Females 

(n=34) 
Males 
(n=27) 

Females 
(n=33) 

Males 
(n=28) 

Total Energy (kcals/d) 1618 ± 655‡ 2679 ± 1384 1693 ± 846‡ 2202 ± 889 
Energy Density§ (kcals/gram) 1.7 ± 06 2.0 ± 0.8¶ 1.6 ± 0.7 1.6 ± 0.6 
Food Weight§ (g) 876 ± 526‡ 1398 ± 888 1211 ± 908 1198 ± 631 
Beverage Weight (g) 2212 ± 1701¶ 2476 ± 1302 1446 ± 638‡ 2156 ± 1220 
% Energy from Carbohydrate 51.1 ± 13.1 49.5 ± 9.9 47.3 ± 10.1 47.7 ± 15.3 
% Energy from Fat 34.1 ± 10.7 32.4 ± 10.7 32.6 ± 8.3 29.5 ± 10.6 
% Energy from Saturated Fat 10.4 ± 3.8 10.1 ± 4.3 9.8 ± 3.8 8.7 ± 3.5 
% Energy from Protein 15.1 ± 4.5¶ 16.8 ± 3.3 21.0 ± 8.5 20.6 ± 9.8 
% Energy from Sugar-sweetened Beverages 7.0 ± 10.2 9.0 ± 10.0 6.2 ± 9.1 4.5 ± 8.1 
Dietary Fiber (g/d) 12.7 ± 11.5 14.6 ± 8.7 13.0  ± 7.6 13.3 ± 8.6 
Discretionary Fat (g/d) 42.3 ± 23.4‡ 76.0 ± 49.3 42.0 ± 29.5 50.6 ± 47.7 
Added Sugar (g/d) 59.1 ± 69.3‡ 134.6 ± 118.3¶ 48.9 ±48.3 53.2 ± 57.4 
Vegetables (servings/d) 2.9 ± 6.9‡ 3.2 ± 2.9 2.6 ± 3.2 2.1 ± 1.6 
Fruits (servings/d) 1.1 ± 1.5 1.1 ± 2.0 2.2 ± 3.0 1.0 ± 1.8 
Milk/milk alternativeφ (servings/d) 0.5 ± 0.7 0.7 ± 0.6 0.5 ± 0.7 0.5 ± 0.7 
Grain products (servings/d) 4.7 ± 2.6‡ 9.4 ± 4.8 5.6 ± 3.1‡ 7.8 ± 4.2 

      Whole grains (servings/d) 0.4 ± 0.8 0.2 ± 0.4 0.6 ± 1.1 0.4 ± 0.9 
Meat/alternativesρ (servings/d) 1.4 ± 0.8‡ 3.1 ±1.9 2.6 ± 3.9 2.9 ± 2.2 

 

†Mean ± S.D.; ‡Significantly (p < 0.05) different from Males within same ethnic group; § Based on food only; all beverages excluded; 
¶Significantly (p < 0.05) different from Filipinos within same gender group; £"“Discretionary Fat” is defined as all excess fat beyond 
amounts that would be consumed if only the lowest fat forms were eaten, and fats added to foods in preparation or at the table. It includes 
the fat from cream, butter, margarine, cream cheese, oils, salad dressings, chocolate, whole milk, sour cream, ice cream, mayonnaise, coffee 
whitener, and baked goods10.; φ “Milk/milk alternative” includes whole, low-fat, and non-fat milks, yogurts and cheeses10.; ρ 
“Meat/alternatives” includes meat, poultry, fish, processed meats such as frankfurters, sausage, luncheon meats, and Spam, eggs, nuts, 
seeds, and soybean products such as tofu and meat analogs10. 
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including sweetened beverages and high sugar foods, than 
the Filipinos (12.8% of energy versus 4.4% of energy). 
Both ED and % of energy from sugar-sweetened bever-
ages were positively and significantly associated with 
weight status.  Non-obese subjects (BMI <30.0) had diets 
with a significantly lower ED than obese subjects (1.85 
versus 2.31 kcal/g).  When analyzed by ethnicity, obese 
Chamorros (ED = 2.04 kcal/g) reported diets with a sig-
nificantly higher ED than either non-obese Chamorros 
(ED = 1.67 kcals/g) or non-obese Filipinos (ED = 1.56 
kcal/g). Although insignificant (p = 0.12), obese Filipinos 
(ED = 1.93 kcals/g) consumed diets with a higher ED 
than non-obese Filipinos.  Obese and overweight subjects 
both reported significantly higher % energy from sugar-
sweetened beverages than healthy weight subjects (8-9% 
vs. 3%, p < 0.05). 
 
DISCUSSION 
Chamorro and Filipino adults in this study differed in 
dietary intake and rates of overweight and obesity. Com-
pared to the data collected almost 15 years ago,21 mean 
BMIs have increased in Chamorro men (2.2 points) and 
Chamorro women (4.8 points). The increasingly high 
rates of obesity and overweight observed among the 
Chamorros in this study may have adverse health effects 
because excess weight is a risk factor for several chronic 
diseases.22 

Filipinos in this study had a lower prevalence of over-
weight and obesity than Chamorros. Significantly more 
Filipino males were considered obese compared to Fili-
pino females.  However, compared to earlier results,21 
Filipino men and women may also be experiencing a 
gradual upward shift in their body weight. Most Filipinos 

in this study were ‘first generation’ and had not spent a 
lifetime being exposed to the same environment, diet, and 
lifestyle patterns as the Chamorros.  With time, it is likely 
that the Filipinos on Guam will adopt a more Westernized 
diet and lifestyle as they continue to integrate into 
Guam’s culture. Other ethnic groups (Japanese, Koreans, 
Chinese, Hispanics) experienced similar changes in 
health parameters with acculturation as they migrated to 
the U.S..23-26  With successive generations, the prevalence 
of overweight, obesity, and chronic diseases may increase 
among the Filipinos in Guam. 

In this study, BMI and body weight were not signifi-
cantly associated with energy intake.  This lack of asso-
ciation may be due to differences in underreporting by 
BMI category, as others have found energy intake is more 
likely to be under-reported by obese subjects.27-28  How-
ever, we did find a significant association between dietary 
ED and obesity, perhaps because this dietary density 
measure more accurately reflects energy intake.  Obese 
subjects had diets that were significantly more energy 
dense than non-obese subjects supporting studies that 
found an association between low dietary ED and low 
body weight.29-31  Chamorro subjects also had diets sig-
nificantly more energy dense than those of the Filipinos, 
which is consistent with the significantly higher rates of 
obesity among the Chamorros compared to the Filipinos. 
Results of this study suggest that the differences in die-
tary ED may partially explain the disparity in obesity 
rates. 

According to the most recent report by the World Can-
cer Research Fund/American Institute for Cancer Re-
search (WCRF/AICR),32 energy density is now consid-
ered by the panel as a probable causal factor in the      

Table 3. Top 25 foods sources of energy intake by ethnic group†: 
 
Rank Chamorros Filipinos 
1 White rice, unenriched (10.63%) White rice, unenriched (14.25%) 
2 Sweetened beverages (6.83%) Fried chicken (3.55%)  
3 Spaghetti w/tomato meat sauce (3.04%) Sweetened beverages (3.07%) 
4 French fries (2.74%) Squid (2.65%) 
5 Beer (2.64%) Portuguese sausage (2.15%) 
6 Chorizo (Spanish) sausage (2.63%) Roasted chicken (2.18%) 
7 Tacos, fast food (2.54%) White bread (1.99%) 
8 Red rice (1.89%) Whole wheat bread (1.34%) 
9 Kadun Manok (chicken stew) (1.70%) Saimin-type noodle soup (1.33%) 

10 Orange Juice (1.61%) Bananas (1.28%) 
11 McDonalds crispy chicken sandwich (1.59%) Pancit bihon (stir-fried rice noodles, vegetables, & pork) 

(1.187%) 
12 Fried rice (1.53%) Beef (1.17%) 
13 Chicken adobo (chicken stew w/vinegar & soy sauce base) 

(1.49%) 
Spaghetti w/tomato meat sauce (1.15%) 

14 Hot dogs (1.38%) Fish Stew (1.03%) 
15 White bread (1.06%) French fries (0.99%) 
16 Pork spareribs (0.95%) Pizza (0.93%) 
17 Sweetened Cereals (0.93%) Roasted pig (0.87%) 
18 Beef Pot Roast (0.89%) Sherbet (0.86%) 
19 Chopsteak (0.78%) Beef short-ribs (0.85%) 
20 Sweet flour tortillas (0.73%) Pork spareribs (0.79%) 
21 Scrambled eggs (0.70%) Beer (0.78%) 
22 Ice cream (0.67%) Corned beef hash, canned (0.74%) 
23 Granulated sugar (0.66%) Mango (0.73%) 
24 Milk, 2% fat (0.66%) Mayonnaise (0.71%) 
25 Doughnuts (0.61%) Alcohol, hard liquor (0.67%) 

 

†Food item (% total energy) 
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development of obesity; and there is now convincing evi-
dence that shows that obesity, or body fatness, increases 
the risk of certain cancers such as colorectal, breast, en-
dometrial, kidney, pancreatic, and esophageal cancers. 
The WCRF/AICR expert panel also recommended a pub-
lic health goal for dietary energy density of 1.25 kcals/g.  
At 1.74 kcals/g, subjects in the present research study, 
especially Chamorro males, had a dietary energy density 
value that was much greater than the WCRF/AICR rec-
ommendation. The fat, water, and fiber content of foods 
appear to be the most important determinants of dietary 
ED.33-34 Adults of the U. S. with a low ED diet consumed 
more food by weight and included a high proportion of 
foods high in water and micronutrients, and low in fat.35  
Thus, to decrease ED, individuals should choose more 
foods such as vegetables, fruits, and whole grains rather 
than refined grains.  Selecting low-fat or reduced-fat dairy 
products and leaner meats or meat alternatives can also 
reduce ED.  Beverages were excluded from our measure 
of ED, but sugar-sweetened beverages were frequently 
consumed by the study population, and overweight and 
obese subjects consumed a significantly higher percent of 
energy from sugar-sweetened beverages than healthy 
weight subjects. It has been suggested that the intake of 
sugar-sweetened beverages may be linked to obesity and 
weight gain by increasing overall energy intake.36 

Some limitations may influence the interpretation of 
these results. Only one day of dietary information was 
collected, which attenuates associations of dietary vari-
ables and weight status. In addition, generalizations are 
limited due to convenience sampling. However, recruit-
ment was stratified to ensure appropriate representation 
by age, gender, ethnicity, and geographic location.  Since 
our study was cross-sectional, a causal association of ED 
and intake of sugar-sweetened beverages with obesity 
should not be inferred.  In spite of these limitations this 
study provides important data because it is the first study 
to assess and compare the dietary intake of the two pre-
dominant ethnic populations in Guam. Results of this 
study provide the basis for dietary guidance on Guam 
until larger nutrition studies can be conducted. 

Dietary ED may partially explain differences in obesity 
prevalence between the Chamorros and the Filipinos.  
Based on dietary patterns identified and current recom-
mendations, dietary recommendations to reduce obesity 
in both ethnic groups should focus on lowering dietary 
ED by increasing intakes of vegetables, fruits, and dietary 
fiber, and decreasing intakes of fatty processed meats and 
sugar-sweetened beverages. Nutrition and health profes-
sionals in Guam have an important role in providing nu-
trition guidance based on current dietary guidelines, with 
sensitivity to local food patterns and culture.37 
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关岛查莫洛人和菲律宾人的饮食和肥胖症 

 
本研究的目的是比较居住在关岛年龄为 25-65 岁成年的查莫洛人(n= 66)和菲

律宾人(n=61)的身体容积指数(BMI)和饮食摄入量。参加人员是通过社区采样

被招聘的。但招聘却是以确保每一个民族有大约相同的数目，在同一民族中

有同等数目的男性和女性，并在岛上能成比例地代表主要地区为目标的。此

外，受试者的招聘和分配是基于 2000 年关岛人口统计数据并保证年龄成比例

分布。饮食能量密度(ED)是按千卡/克计算并以性别，民族，和肥胖状态作比

较。查莫洛人的平均身体容积指数显著高于菲律宾人，而且与菲律宾人 

(20%)相比查莫洛人(49%)有显著高的肥胖症。查莫洛人报告 ED 高于菲律宾人

(1.9 千卡/克 对 1.6 千卡/克)，尽管显著的差异只表现在男性中。非肥胖受

试者的 ED 低于肥胖受试者(1.9 千卡/克对 2.3 千卡/克)。超重和肥胖受试者

都报告饮用蔗糖甜味饮料的能量%显著高于正常体重受试者(8% 和 9% 对

3%)。在关岛的查莫洛人和菲律宾人中间，特别在男性当中，ED 的差异可以

归因于肥胖的差异。降低 ED 可以作为营养干预的一个恰当的目标。 

 

关键词：关岛，能量密度，肥胖症，查莫洛人，菲律宾人。 

 


