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ABSTRACT

A surveillance for overweight and obesity among
American Samoan schoolchildren conducted five years
ago found that less than half were at a healthy weight.
Many agencies and organizations had since sponsored
events and activities specifically promoting physical
activity, increased consumption of fruits and vegeta-
bles, and reduced consumption of sugar-sweetened
beverages, calorie-dense foods, and snacks. This cur-
rent surveillance of 2,175 K-12 students residing on
Tutuila Island set out to determine if these interven-
tion efforts have had an impact. It used acanthosis
nigricans—an independent measure in addition to
body mass index—to assess whether students were at
risk of contracting a non-communicable disease as
they entered adulthood. We recorded height and
weight for calculating body mass index and used sex-
specific CDC body mass index-for-age percentiles to
categorized students as either underweight, at a
healthy weight, overweight, or obese. We also exam-
ined the back of the neck for signs of acanthosis nigri-
cans and, if present, scored it quantitatively. Both the
prevalence and severity of acanthosis nigricans corre-
lated with overweight and obesity. We found that the
prevalence of overweight and obesity had increased
since 2009 for both males and females. But the preva-
lence for males 11 years and older increased more
slowly than it did for either younger males or for fe-
males. To increase precision, the BMI surveillance
should be repeated with a larger sample in order to
verify if a possible mitigating factor could account for
this significantly slower increase in the obesity preva-
lence tentatively attributed to teenage males.
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The U.S. Surgeon General declared it an epidemic that could
dwarf the threat of terrorism'; the Robert Wood Johnson
Foundation committed half-a-billion dollars toward revers-
ing it’; the U.S. Department of Agriculture designated it as
one of five priority science areas® and awarded the Univer-
sity of Hawaii $25 million to help combat it*; Time and
Newsweek ran cover stories on it>°; a leading healthcare
expert predicted that it will lead to more chronic diseases and
premature deaths than exposure to tobacco, drugs, and alco-
hol combined’; HBO filmed an hour-long documentary
about it%; the White House convened a task force to address
it’, with the First Lady leading the effort'’; and America’s
top military leaders called it a threat to national security—
twice'" %,

Childhood obesity has certainly gotten a lot of attention
and garnered a lot of the nation’s health research dollars. Yet
surveillance studies in the United States and elsewhere have
failed to show that childhood obesity is declining.

Maintaining a healthy weight is the most important thing
we can do ourselves to reduce the risk of developing a non-
communicable disease, or NCD. In American Samoa, many
persistent efforts over the past five years by several agencies
and organizations have focused on the importance of a
healthful diet and regular exercise to keep fit. Most of these
efforts have specifically targeted schoolchildren. Our intent
is to see if those efforts have had an impact on reducing
childhood obesity in the Territory.

This is our fourth such report. Beginning in the 2006/2007
school year and continuing the following two years, we de-
termined the body mass index, or BMI, of American Sa-
moa’s schoolchildren.””"“Applying these data to BMI
growth charts of the Centers for Disease Control and Preven-
tion'® allowed us to determine the point prevalence of over-
weight and obesity for children and teenagers aged 2 to 20.
Each report found that obesity was considerably more preva-
lent in our youth compared with their peers in the United
States.

This report comprises our BMI measurements of school-
children in kindergarten through grade 12, that is, ages 5
through 18 years. It also includes BMI data from the Ameri-
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can Samoa Women, Infants, and Children (WIC) program
for children from birth up to 60 months, covering 2009 to
2013. In addition to determining BMI, we also examined the
back of each student’s neck for a skin condition—acanthosis
nigricans—that might signal an increased risk for diabetes.

As elsewhere, the childhood obesity epidemic is proving to
be a persistent problem for the Territory. Greater effort must
be expended if we are to have any hope of overcoming the
social and economic burdens imposed on individuals, fami-
lies, and society by NCDs as this generation of children en-
ters adulthood.

MATERIALS AND METHODS

We conducted our survey on Tutuila Island under the aus-
pices of the American Samoa Department of Health (DOH)
and Department of Education (DOE). We received approval
of the DOH Institutional Review Board and observed the
DOE Family Educational Rights and Privacy Act.

In September 2013, all schools submitted enrollment num-
bers by sex and grade level. We found that 15,817 students
were enrolled in grades kindergarten, K, to 12: 82.5% in a
public school, and all but 315 residing on Tutuila Island
(Table 1).

To compare the prevalence of overweight and obesity in
our study with those from the United States, we arranged
students into three age groups: 5, 6-11, and 12-18 years. We
determined that sample sizes of 500 kindergarteners (age 5),
700 students in grade levels 1 — 6 (ages 6 to 11), and 700
students in grade levels 7 — 12 (ages 12 to 18) of equal num-
ber of males and females would allow for a 5% margin of
error at the 95% confidence level'”.

During February 2014, we gave all 15 private school prin-
cipals parental consent forms to distribute to selected grade
levels. The number of forms provided to each school was
proportional to the size of their grade level enrollments. Stu-
dent selection was left to the discretion of teachers with the
understanding that, as faithfully as possible, children should
be selected randomly. Children who returned signed forms
were measured.
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Ms. Puna Tanielu (DOE Elementary Education) and Ms.
Ane Tofili (DOE Secondary Education) scheduled our visits
to 16 of 18 public elementary schools and four of five public
high schools during February and March 2014. Principals
arranged for us to measure all students in selected classes.

We first explained to students the purpose of the study and
what we intended to do. If anyone had a question or a con-
cern, we addressed it before proceeding with assent. We also
used MyPlate, a U.S. Dept. of Agriculture nutrition tool, to
illustrate the five food groups that comprise a healthy diet
(Fig.1). Each child was given a plastic reusable MyPlate im-
mediately following measurement.

We used a Road Rod stadiometer for measuring height
within 0.1 cm. Each barefoot child was positioned erect with
shoulders level, hands at the sides, weight evenly distributed
on both feet, and head aligned in the Frankfort plane. We
used a Tanita BWB-800 electronic medical scale to record
weight within 0.1 kg. Children wore lightweight clothing or
school uniforms.

Height and weight, along with the child’s sex and age
(from the date of birth provided either by the parent or the
DOE Chancery Office) were entered into CDC software to
calculate the BMI, BMI percentile, and z-score. The BMI
percentile was used to categorize the child as either under-
weight (less than 5th percentile), at a healthy weight (5th to
less than the 85th percentile), overweight (85th to less than
the 95th percentile), or obese (equal to or greater than the
95th percentile).

We also examined the back of each child’s neck for a sign
of acanthosis nigricans, or AN. The Mayo Clinic defines AN
(ak-an-THOE-sis NIE-grih-kuns) as “... a skin condition
characterized by areas of dark, velvety discoloration in body
folds and creases. It typically occurs in people who are obese
or have diabetes. Children who develop the condition are at
higher risk of developing type 2 diabetes.” A single trained
observer scored each child for AN on a scale of 0 to 4'%. Zero
meant that AN was absent or not detectable on close inspec-
tion. A score of 1 to 4 meant that AN was either present,
mild, moderate, or severe, respectively (Fig. 2).

BMI analyses of data from the local Women, Infants, and
Children (WIC) office from 2009 to 2013 are included in an
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trates the five components of a balanced
diet and their relative proportions: vege-
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Figure 1. The MyPlate concept illus-
and low-fat or fat-free dairy.
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appendix. We combined our data for 5-year-olds with data
for 2- to 4-year-olds from ASWIC during 2013 for a con-
flated 2-5 year age group.

RESULTS AND DISCUSSION

BMI Category

Actual recruitment numbers were 544, 890, and 741, for
the 5, 6-11, and 12-18 age groups, respectively (Table 2).
Three 19-year-old males and a female were included as 18-
year-olds.

The 122 males and 163 females from private schools vol-
unteered to participate in this study while the 995 males and
895 females from public schools were measured en masse
from selected classrooms. We first determined that the dif-
ferent recruitment methods did not affect the proportion of
students in the overweight and the obese BMI categories. For
instance, heavier private school students may have been re-
luctant to participate, thereby skewing the results in the pri-
vate school group toward a lower prevalence of overweight
and obesity. We applied chi-square tests to confirm that the
eight pairings by sex, school type, and BMI category did not
differ statistically. This allowed us to combine the datasets
for subsequent analyses.

Because less than 1% of students were underweight, we
dismissed this BMI category in further analyses in order to
simplify our assessment of overweight and obesity. Specifi-
cally, if students were neither overweight nor obese, then
they were at a healthy weight. By examining the prevalence
of healthy weight, we would see how excessive weight gain
changed with age.

The percentage of healthy weight (HW) males declined
linearly at a rate of 4.8% per year between ages 5 and 10,
increased to around 45% for ages 11 to 14, then again de-
creased to about 33% for those 15 and older (Table 3, Fig.
3). For females, the percentage categorized at a healthy
weight also declined more or less linearly at a rate of 4.2%
per year from age 5 to 14, where it reached a plateau at about
25% (Table 3, Fig. 3). These rates of decrease in the preva-
lence of HW were considerably greater than rates recorded
seven years earlier, i.e. 1.4% for males and 2.7% for fe-
males , K—12. (Ref. 13, pp 9 & 10).



6

Table 3. CDC BMI categories for males (top) and fe-

males (bottom) ages 5 to 18.

Age | UW HW ow Total
5 |1(0.3%)]| 169 (57.3%) | 50 (16.9%) | 75 (25.4%) | 295
age uw [ w | ow [NNGENNN rota!
6 |1(0.9%)| 59(53.2%) | 16 (14.4%) | 35 (31.5%) | 111
7 |1(1.9%)| 26(48.1%) | 9(16.7%) | 18(33.3%) | 54
8 | 0(0%) | 33(47.1%) | 13 (18.6%) | 24 (34.3%) | 70
(7, 9 | 0(0%) | 29(40.3%) | 16 (22.2%) | 27 (37.5%) | 72
Q 10 | 0(0%) | 23(31.5%) | 19 (26.0%) | 31 (42.5%) | 73
i 11 | 0(0%) | 37(46.3%) | 13 (16.3%) | 30 (37.5%) | 80
(O |Total| 2(0.4%) | 207 (45.0%) | 86 (18.7%) | 165 (35.9%) | 460
S o[ mw ] ov S
12 | 0(0%) | 27(45.8%) | 9(15.3%) | 23(39.0%) | 59
13 | 1(1.0%)| 44(43.1%) | 14 (13.7%) | 43 (42.2%) | 102
14 | 0(0%) | 26(45.6%) | 13 (22.8%) | 18 (31.6%) | 57
15 | 0(0%) | 11(33.3%) | 10(30.3%) | 12 (36.4%) | 33
16 | 0(0%) | 14(28.6%) | 9(18.4%) | 26 (53.1%) | 49
17 | 0(0%) | 15(36.6%) | 4(9.8%) | 22(53.7%) | 41
18 | 0(0%) | 7(33.3%) | 3(14.3%) | 11(52.4%) | 21
Total| 1(0.3%) | 117 (38.6%) | 53 (17.5%) | 132 (43.6%) | 362
Age| UW HW ow Total
5 |2(0.8%)| 154 (61.8%) | 49 (19.7%) | 44 (17.7%) | 249
age uw [ w | ow [NNGENNN rota!
6 | 0(0%) | 76(62.3%) | 20 (16.4%) | 26 (21.3%) | 122
7 |1(2.6%)| 21(53.8%) | 5(12.8%) | 12(30.8%) | 39
(7, 8 | 0(0%) | 36(59.0%) | 11(18.0%) | 14 (23.0%) | 61
m 9 |1(1.5%)| 29(43.3%) | 13(19.4%) | 24 (35.8%) 67
— 10 |1(1.6%)| 29(46.8%) | 9(14.5%) | 23(37.1%) | 62
(q0] 11 [1(1.3%)| 28(35.4%) | 19(24.1%) | 31(39.2%) | 79
E Total| 4 (0.9%) | 219 (50.9%) | 77 (17.9%) | 130 (30.2%) | 430
O [l 0w W | ow [EESEEw
LL 12 | 1(1.5%)| 25(37.3%) | 16 (23.9%) | 25 (37.3%) | 67
13 | 0(0%) | 27(31.4%) | 26 (30.2%) | 33 (38.4%) | 86
14 | 0(0%) | 11(25.6%) | 10 (23.3%) | 22 (51.2%) | 43
15 | 0(0%) | 14(27.5%) | 14(27.5%) | 23 (45.1%) | 51
16 | 0(0%) | 14(24.6%) | 9 (15.8%) | 34(59.6%) | 57
17 | 0(0%) | 16(28.1%) | 18(31.6%) | 23 (40.4%) | 57
18 | 0(0%) | 5(27.8%) | 6(33.3%) | 7(38.9%) | 18
Total| 1(0.3%) | 112 (29.6%) | 99 (26.1%) | 167 (44.1%) | 379

Age in years. Underweight (UW),

healthy weight (HW), over-
weight (OW) and obese (OB). Data are the number of students and
their percentages by age. Row total percentages correct for unequal
numbers in each sex/age combination.
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Figure 3. Prevalence of healthy weight (HW) males and
females from Table 3.

The increase in the percentage of healthy weight males
between ages 11 to 14 implies that those born from 2000 to
2003 gained weight much less rapidly than those born either
earlier or later. For instance, in 2007 current 12-year-olds
were 5-year-olds. The prevalence of healthy weight for 5-
year-old males at that time was 55.5% (Fig. 2 of Ref. 15),
similar to 57.3% for today’s 5-year-olds (Table 3). Two
years later the prevalence of healthy weight 7-year-old males
was unchanged at 56.1% (Fig. 2 of Ref. 15), while the
prevalence of current 7-year-old males is 48.1% (Table 3).
Furthermore, the greater percentage of healthy weight males
15 years and older compared with females implies that they
gained weight more slowly than males younger than 11
years. Both observations suggest that, relative to females, the
current rate of weight gain for pre-pubertal males has in-
creased.

Chance events can sometimes look otherwise, especially
for small sample sizes. Repeating this study with a much
larger sample could verify whether the anomalous increase in
the prevalence of healthy weight males aged 11 to 14 is true.
It suggests that an environmental factor(s) operating over
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four consecutive years offered a measure of protection at
reducing overweight and obesity. That it affected males but
not females, and that it both began and ended abruptly, may
offer clues to an effective intervention.

Comparing the current prevalence of overweight and obe-
sity with those from our earlier studies showed a marked
difference between the sexes and between the 6—11 and the
12—18 age groups (Table 5). [Note: The CDC recognizes
only the 95th BMI percentile cutoff for categorizing children

Table 5. Comparison of the prevalence of overweight and obesity among
States (US) based on CDC 2000 growth chart cutoffs.

BMIP AS
Cutoff | ©e"9er | A8 (¥) 55755 1982 [ 2006/2007 | 2007/2008 | 2008/2009 | 2014
2to5 15.6
Boys | 6to 11 24.8 24.6 23.0 | 30.0
1210 19 24 34.0 315 29.9 | 34.8
97th I
2t05 123
Girls [ 6 to 11 23.8 20.9 181 | 23.7
12to0 19 5.4 29.5 32.1 315 | 29.6]
2t05 16.3
Boys | 6to 11 335 30.2 292 | 359
1210 19 5.3 411 39.1 38.2 | 42.8
95th 1
2t 5 14.0
Girls | 6to11 31.3 27.8 251 | 30.2
1210 19 13.4 43 228 439|441
2to5 32.7
Boys | 6to 11 52.4 485 477 | 546
12t0 19 25.4 61.6 59.1 59.9 | 59.9
85th I
2t 5 32.3
Girls | 6to11 50.1 474 468 | 48.1
12t019 | 42.9 69.6 68.1 692 | 70.2]
o 2t 5 1,648
N | Boys [Gtold 1,200 796 948 | 460
@ 1210 19 14 1,116 1,197 855 | 362
— L
g 2t05 1,556
S | Girls [6to11 1,108 785 857 | 430
1210 19 112 1,051 1,223 818 | 379

The 85th BMI percentile cutoff is the prevalence of overweight and obesity;
percentile cutoff has no official CDC category but is used by the US investi-
calculate the prevalence of overweight alone, subtract the prevalence at the
2006/2007"], [AS 2007/2008'], [AS 2008/2009'°], [AS 2009 to 2013] Ap-
-2012%]. [AS 2014] combines data from [AS 2013] with data for 5-year-olds
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as obese. The 97th BMI percentile was introduced by the
authors of the U.S. studies in Table 5 as another classifica-
tion of obesity. Recently, two more classifications of child-
hood obesity were introduced, but based on BMI: Class 2
(35 <= BMI < 40) and class 3 (BMI => 40) obesity**. These
two classes are also used for adults, where class 2 is severe
obesity and class 3 is morbid obesity. This report uses these
latest classifications as well. Also, our 12-18 year age group
is expressed as the 12-19 age group in Table 5.]

children and adolescents in American Samoa (AS) and in the United

us
2009 | 2010 | 2011 | 2012 | 2013 | 2003 - 2006 | 2007-2008 | 2009-2010 | 2011-2012
11.3 | 12.0 | 11.2 | 15.7 | 141 9.0 5.8 11.2
11.7 16.3 14.6
13.9 14.3 14.7
10.0 | 115 | 8.8 | 123 | 12.2 7.9 8.1 7.9
111 12.6 11.3
11.1 10.4 11.2
[15.7 [ 16.8 | 15.1 | 20.5 | 19.2 12.8 10.0 14.4 9.5
18.0 21.2 20.1 16.4
18.2 19.3 19.6 20.3
14.0 | 15.8 | 13.0 | 16.0 | 15.7 121 10.7 9.6 7.2
15.8 18.0 16.7 19.1
16.8 16.8 171 20.7
33.6 | 36.4 | 32.8 | 36.8 | 36.1 25.5 21.0 29.7 23.9
33.9 35.9 33.1 33.2
34.9 35.0 34.6 35.1
34.7 | 36.5 | 32.5 | 34.6 | 34.7 23.3 214 234 21.7
32.6 35.2 321 35.2
33.3 33.3 32.6 33.8
2,063)1,981]1,669|1,977|1,353 875 465 471 439
1,013 595 621 650
2,229 641 685 624
2,123)2,060|1,690|1,892|1,307 895 388 432 432
1,082 602 592 618
2,071 558 607 592

the 95th BMI percentile cutoff is the prevalence of obesity; the 97th BMI
gators to designate children and adolescents who may be very obese. (To
95th percentile from that at the 85th percentile.) [AS 1978 & 1982]", [AS
pendix, [US 2003-2006"], [US 2007-2008%'], [US 2009-2010%], [US 2011

in this report.
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The proportion of females aged 6—11 who were either
overweight or obese (i.e., at or above the 85th BMI percen-
tile cutoff) increased only slightly from 2008/2009 (46.8%)
to 2014 (48.1%). Whereas for males in this age group, the
prevalence rose from 47.7% in 2008/2009 to 54.6% now.
This concurs with what was seen in Fig. 3. Even so, the
prevalence of obesity (i.e., at or above the 95th BMI percen-
tile cutoff) increased by greater than 5% for both males and
females, with most of this increase being at the higher, 97th
BMI percentile, cutoff.

For those 12—19 years of age, no change in the preva-
lence of either overweight or obesity was observed between
2008/2009 and 2014, given the +5% uncertainly in our meas-
urements.

The prevalence of overweight and obesity among the Ter-
ritory’s males and females in all three age groups during
2014 was about twice that reported for children and adoles-
cents in the United States during 2011-2012, i.e., the latest
available data. For the two older age groups, it increased
considerably over the past five years.

ASWIC BMI Data

Beginning in 2009 the AS Dept. of Human and Social Ser-
vices has provided the AS Community College’s Community
and Natural Resources Division with de-identified BMI data
collected by WIC staff during fiscal years, i.e. 01 October to
30 September. This data was analyzed and returned to DHSS
for distribution to DOH’s Maternal and Child Health Pro-
gram and others. It is included at the end of this report as an
appendix to provide a more complete record of the state of
childhood overweight and obesity in the Territory.

In August 2013 the CDC released a report on the BMI
status of 11.6 million low-income children enrolled in WIC
from 40 states and two US territories: Puerto Rico and the
Virgin Islands”. American Samoa was not included in this
study because the territory did not participate in the Pediatric
Nutrition Surveillance System during 2008-2011.

In 2009, the prevalence of obesity for WIC recipients in
American Samoa was 15.7% for males and 14.0% for fe-
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males (Table 5), for a combined prevalence of 14.8%. That
same year in the United States, the combined prevalence was
greater in New Jersey (18.4%), Puerto Rico (18.1%), Califor-
nia (17.0%), and Massachusetts (16.8%).

American Samoa’s obesity prevalence in 2011 was 15.1%
for males, 13.0% for females (Table 5), or 14.0% combined,
that is, 0.8% less than in 2009. It would have placed Ameri-
can Samoa in the middle of the US rankings, tied with Wash-
ington, West Virginia, and Wisconsin. But in 2012, the
prevalence of American Samoans males rose 5.4 points to
20.5%. And it rose 3.0 points to 16.0% for females, making
the combined prevalence of WIC recipients 18.3%. Whether
other states experienced a sharp increase in the prevalence of
obesity during 2012 remains to be seen. The slight decrease
in this prevalence in 2013, i.e., 17.5%, is statistically insig-
nificant. As for our data on the 6—11 years and 12—19
years age groups, the prevalence of obesity has risen sharply
despite the many programs and activities sponsored by both
government and private agencies during the past five years.

Acanthosis nigricans (AN)

Acanthosis nigricans, or AN, was first described in 1890.
Initially it was rarely observed. Beginning in the 1990s, it
became common and began to be suspected as an indicator
of high diabetes risk™. Subsequent studies linked AN to obe-
sity, high fasting plasma glucose, triglycerides, LDL choles-
terol, and systolic and diastolic blood pressure, and signifi-
cantly lower HDL cholesterol”’. Although AN can occur in
other locations where the skin folds and creases, the Burke
AN scoring method of the neck offers a convenient quantita-
tive scale that correlates well with BMI'®,

Of the 180 males and 221 females identified as having
AN, 88.5% were obese (Figs. 4 & 5). Another 8.0% were
overweight, and the remaining 3.5% were at a healthy
weight. Most students—31.4% (53 males; 73 females)—
were rated at an AN of 1. Next were students rated at an AN
of 4 (24.9%; 43 males; 57 females). They were followed by
an approximately equal number of students rated at AN 2
and 3.
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Figure 4. The frequency acanthosis nigricans (AN) was ob-
served and scored for males (top) and females (bottom) ages
5 to 11 years who were at a healthy weight (HW), over-
weight (OW), and obese (OB). The percentages listed below
the ages are sums of all three weight categories for each age.
Legends are interpretations of the four color-coded Burke

AN scores.
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Figure 5. The frequency acanthosis nigricans (AN) was ob-
served and scored for males (top) and females (bottom) ages
12 to 18 years who were at a healthy weight (HW), over-
weight (OW), and obese (OB). The percentages listed below
the ages are sums of all three weight categories for each age.
Legends are interpretations of the four color-coded Burke
AN scores.
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In addition to AN correlating with obesity, we found that it
also correlated with the severity, or class, of obesity. More
than half the students categorized as having class 3 obesity
had an AN score of 4 (Table 6). And the proportion of stu-
dents categorized as having class 1 obesity decreased as AN
scores increased from 1 to 4.

Table 6. The number and percentage of obese males, fe-
males, and both combined by obesity class and acantho-
sis nigricans (AN) score.

Males 5 Totals
1

4

39 (33.3%) | 35(29.9%) | 27 (23.1%) | 16 (13.7%) | 117 (70.1%)

5(17.9%) | 8(28.6%) | 6(21.4%) | 9(32.1%) | 28 (16.8%)

O 2(9.1%) 1(4.5%) 1(4.5%) 18 (81.8%) 22 (13.2%)
Totals | 46 (27.5%) | 44 (26.3%) | 34 (20.4%) | 45 (26.9%) 167
Females - bifieciits Totals

49 (37.1%) | 31(23.5%) | 29 (22.0%) | 23 (17.4%) | 132 (70.2%)

3(10.7%) | 4(14.3%) | 4(14.3%) | 17 (60.7%) | 28 (14.9%)

O 1(3.6%) 4(14.3%) | 8(28.6%) | 15(53.6%) | 28(14.9%)
Totals | 53 (28.2%) | 39 (20.7%) | 41 (21.8%) | 55 (29.3%) 188
B iehaiads Totals
1 4

88 (35.3%) | 66 (26.5%) | 56 (22.5%) | 39 (15.7%) | 249 (70.1%)

= 8(14.3%) | 12(21.4%) | 10(17.9%) | 26 (46.4%) | 56 (15.8%)

o 3(6.0%) | 5(10.0%) | 9(18.0%) | 33(66.0%) | 50 (14.1%)

Totals | 99 (27.9%) | 83 (23.4%) | 75 (21.1%) | 100 (28.2%) 355

Children at or above the 95th BMI percentile are categorized
as obese. Those at class 1 obesity have a BMI < 30. For
class 2: 30 <= BMI < 40 and class 3: BMI => 40,

CONCLUSIONS

Despite several popular, recurring programs and activities
that local agencies and organizations conducted over the past
five years to promote physical activity and a healthy diet,
obesity among the Territory’s children has increased. Some
parents object to their children being labeled “obese” based
on a measurement of US children between 1963 and 1994:
the CDC 2000 growth chart reference. They attribute high
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BMI in Samoan youth to something other than body fat.
They correctly claim that different ethnicities have different
body builds®® *. But attributing differences in body build as
a reason to interpret BMI differently for Samoan youth
should be tempered by taking into account three important
points brought out in this report.

First, the obesity prevalence seen for AS WIC recipients
between 2009 and 2011 was comparable to that of US WIC
recipients during the same period, using the same criterion.
Any difference in body build for children younger than 5
years is, therefore, negligible.

Second, BMIs calculated using height and weight data
collected on 11— to 18-year-olds living on Tutuila during
1978 and 1982 found that the prevalence of obesity, based on
the CDC reference, was far less then than it is today for ei-
ther Samoan or US youth. In fact, only 5.3% of males back
then were categorized as obese, nearly the same percentage
as the CDC reference.

Third, the prevalence and severity of acanthosis nigricans
observed for students in our study coincided with the preva-
lence and severity of obesity as determined by the CDC ref-
erence. This independent risk factor for NCDs should dispel
any doubt that Samoan youth face serious health challenges
if this epidemic is not brought under control.

Since 2003, at least 19 states require school-based BMI
screening. The Institute of Medicine recommended in 2005
that all schools annually assess their students’ BMI as part of
a national strategy to address weight problems in children.
Toward this end, the CDC published ten strategies that state
policymakers could adopt to help schools address childhood
obesity®’. The CDC also provides free MS Excel-based soft-
ware to allow schools to collect and assess BMI of their stu-
dents®'. Guidelines exist to establish a safe and supportive
environment for students of all body sizes if American Sa-
moa decides to implement this program®”. Testing if the tan-
talizing clue discovered in this study is true—that teenage
males were somehow spared the full influence of an obesog-
enic environment—will require such a territory-wide surveil-
lance within a year or two. Otherwise the opportunity to pur-
sue and possibly identify a potentially effective intervention
may be lost.
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Appendix

The American Samoa Department of Human and Social Ser-
vices Women, Infants, and Children (WIC) office and the
American Samoa Community College Community and Natu-
ral Resources division have partnered since 2009 to analyze
BMI data on WIC recipients aged 0 to 5 years, that is, birth
up to but not including 60 months.

This appendix includes two types of table: one for children
under 2 years of age and another for children 2 to 4 years of
age, except for 2011, when no data was submitted for chil-
dren under 2 years of age.

The first table type, i.e., for children under 2 years, divides
the children by sex and by four age groups: 0 to 5 months, 6
to 11 months, 12 to 17 months, and 18 to 23 months. It cate-
gorizes children as either underweight, healthy weight, over-
weight, or obese using World Health Organization (WHO)
BMI cutoffs published in April 2006** .

The CDC growth charts of May 2000 categorize children on
BMI status beginning at age 2 to 20 years'®. We used both
the CDC and the WHO charts for WIC recipients 2 to 4 years
of age for the second table type. The WHO charts are growth
standards that describe how healthy children should grow
under optimal environmental and health conditions. Whereas
the CDC charts are a growth reference that describe how
certain children grew in the United States between 1963 and
1994. CDC charts are used in clinical settings but may, in
time, be superseded by the WHO charts. For this reason both
are used here.
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