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ABSTRACT

Numerous regional studies have indicated a high prevalence of

growh abnormalities among Mexican-American children. It has been
suggested that this is a constitutional problem In order to evaluate
this, a conparison of selected parameters of growth and nutritional
status were made between Mexican-American and European-Anerican children
( 19 years) using the National Health and Nutrition Exam nation Survey
. Height, Weight, body mass index (BM) and daily dietary energy
intake were standardized for age and sex, and conpared using analysis
of variance techniques. Socioeconom ¢ status was analyzed by utilizing
a poverty index. Qur results show that 10 percent of MA children

fal'l below the 5th percentile for height while weight is normally
distributed. On analysis by SES, low SES MA children were dramatically
stunted and exhibited marked evaluations in BM in conparison to |ow SES
EA children. These differences dimnished with increasing SES so that
a high SES, no differences in height or BM were noted. While no
differences in weight within SES categories were denmonstrated

between MA EA children, there was a distinct trend toward increasing
wei ght with increasing SES.  MA children demonstrated a difference

in caloric intake as conpared to EA children only at low SES.  The
observation that abnormalities in growh seen in MA children at |ow
SES levels disappear at higher SES Ievels suggests that growth
abnormalities anmong MA children are due to environmental as opposed

to genetic factors.
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| NTRCDUCTI ON

Nunerous investigations of growh patterns of Mexi can-
Anerican children have consistently shown that Mexi can- Anerican
children are significantly shorter than children in the general
US population (1-12). This has resulted in specul ation that
the genetic potential for growth may differ for children of
Mexi can- Aneri can descent. However, all previous studi es have
drawn their sanples fromsnall geographical units, such as the
area of influence of a public health clinic or a specific
community. Even though one study was based on data fromthe Ten-
State Survey (11), the low conpliance rate of Mexi can- Aneri cans
with the survey, the lack of an appropriate ethnic identifier for
Mexi can- Areri cans, and the fact that only two of the five
southwestern states were surveyed |imted the sanpl e size,
geogr aphi cal representativeness and useful ness of the Ten-State
Survey data obtained from Mexi can- Aeri cans.

Another major limtation of previous studies is that nany
have focused on Mexi can- Anerican popul ati ons of | ow soci oeconom ¢
status and, therefore cannot be used to investigate the effect of
soci oeconom ¢ status on the paraneters of growth. Because a
rel ati onshi p between soci oeconomc status, growh and
nmaturational patterns has been found in other popul ations (10,
11), there is a need for studies of the growh patterns of
Mexi can- Anerican children that use sanples representative of all
regions of the United States contai ning the maj or popul ation
concentrations of Mexican-Anrericans and that include subjects of
all socioeconomc strata. The National Health and Nutrition
Exanination_SurveK [ (NHANES |, 1971-1973) provi des data which
| argely satisfy these requirenents. This health and nutrition
survey was based on conplex national probability sanple of the
popul ation of the United States (13). The data collected include
extensi ve anthroponetric, nutritional, biochemcal, medical and
soci oeconom ¢ information. A though the NHANES data have been
used to examne the health status of children in the United
States in general, the subset of Mexican-Anrerican children in
NHANES has not been anal yzed separately. This is a report of the
first examnation of the growmh and nutritional status of
Mexi can- Areri can children based on the data collected in
NHANES | .

METHCDS

The subjects of our study were all children in NHANES | |ess
than 19 years of age. Ethnicitg was defined by nmeans of
responses to survey questions about national origin or ancestry
(ﬁgestion 9), and the use of Spanish at hone (question 8).

Subj ects were grouPed according to their responses to these
questions. Those listing Mexican as their ancestry or national
Orlﬂln were placed into the group |abel ed Mexican-Amrerican (M.
E ghty-ni ne Percent of these subjects sgoke Spani sh and

I nspection of geographic distribution showed that the Mexican-




Anerican group was |ocated alnost entirely (95% in the western
Uhited States, providing a gross validation of the nmeans used for
ethnic identification. Al children of European-Arerican
ancestry, including those of German, Irish, Italian, French,

Pol i sh, Russi an, glish, Jew sh, and Anrerican ancest'&ly wer e

pl aced in the group |abel ed European-Arerican (EA. o)
Included in this group were those children who were observed to
be white in race but listed "Qher" in ancestry and were not
Hspanic. This latter group, we believe, added those of other
European countries not listed and those who were of m xed raci al
background but prinarily appeared white or European. This
resulted in a sanple size of 328 for the MA group and 4602 for

t he EA group.

Soci oeconom ¢ status was defined by neans of the Poverty
| ndex (P.1.) which was devel oped froma Poverty |ncone Ratio
é.P.!.Rg. The ratio was derived fromthe total famly incone
i vided by the inconme necessary to maintain a famly with given
characteristics on a nutritionally adequate food plan. The
denomnator is based on the Consuner Price Index and reflects the
accural cost of living. A famly income level resulting in a
PI1.R of 1is at the povertﬁ level while a ratio of 2 results
froma famly income twce the poverty level. The Poverty I ndex,
therefore, provides an assessnent of econom c status. The
distribution of the head of househol d's Poverty Index anong the
famlies of the Mexi can- Arerican children was roughly one-third
less than a ratio of |, one-third with ratios from1l to 1.6 and
one third wth ratios greater than 1.6. These three categories
of Poverty Index: low (<1), md (1-1.6), and high (>1.6) were
used to stratify the sanple groups into anal ogously | abed
soci oeconom ¢ | evel s.

~ Gowth percentiles for height, weight, and Z scores for
hei ght and wei ght were determned for each subject using the
conputer program “Normalized NCHS CDC Ant hroponetri ¢ Reference, "
witten by the National Center for Health Statistics and the
Center for Disease Control, and based on the anthroponetric data
fromNHANES Il and the Fels Research Institute (14). A Z score
of 0.0 is equivalent to average growh, positive values indicate
above average and ne;;atwe val ues bel ow average growh. A body
mass i ndex %BM = w/ht?) standardized for age and sex to assess
| eanness-fatness and a 24-hour recall of total caloric intake
standardi zed for age and sex were al so assessed for each subject.
Bot h standardi zed scores were standardi zed agai nst the total EA
g[)oup. dThe Poverty Index of the famly of each subject was al so
obt al ned.

Al Mexi can- Anerican children were conpared agai nst age
specific growth norns using the NCHY CDC conputer program  Sexes
were pooled in order to increase the size of the sanples. The MA
and EA groups were stratified by soci oeconomc status (SES using
the Poverty Index noted above. D fferences between groups wthin
SES categories, as well as differences within groups across SES




cate?ories were eval uated by neans of ANOVA utilizing the survey
sanpl e weights (15).

The conpl ex study design factor was not used in the analysis
since this study was exploratory in nature. However, the |evel
of significance for this study was taken as P<.01 in order to
limt the nunber of significant findings due to chance
occurrence.

RESULTS

Table 1 shows a summary of the data for each group as well
as for each SES subgroup. Sanple sizes for anthroponetric
nmeasures varied because of mssing data. Sanple sizes for
caloric Z scores were |arger because theK were obtained fromthe
househol d questionnaire instead of the physical examnation
section. The EA group's mean height and wei ght Z scores were
0.03 and 0.04 respectively. In contrast, the nean height Z score
for the MA group was -0.40 which was significantly different from
their EA counterpart (P<.001) with 10 percent of the MA group
falling below the 5th percentile for height. The nean weight Z
score was 0.02 for MA, which was the sanme as the EA group, and
was nornally distributed across percentil es.

AnaUyzing the two sanpl e groups by soci oeconomc status

(lowy, md, high) provided a way to examne the individual effects
of ethnicity and soci oeconomc status on the growh paraneters of
the children. Figure 1 shows the nean height Z scores at each
SES level. In the low SES group, MA had a nean height Z score
(-0.72) that was significantly |lower than EA (-0.30) as
determned by ANOVA (P<.0001). At this SES level, NMA showed nore
stunting in their height than did their European-American
counterparts. Though less striking, a strong trend was stil
present in the md SES group (P<.02), while in the high SES
group, no differences were found. Both groups showed dramatic

I ncreases in height with increasing soci oeconomc status

(P<. 0001).

No significant differences in weight between MA and EA were
found at any soci oeconomc |evel (Figure 2?. | nt ragr oup
conpari sons denonstrated soci oeconomc difrerences In weight in
EA (P<.0001), with those children in the high soci oeconomc group
wei ghing nore than children bel ow the poverty line (Z = 0.09 and
-0.18). Anmong the group of Mexican-Anerican children, no
significant differences due to SES could be denonstrated, perhaps
secondary to snall sanple sizes. O note is that individuals
bel ow the poverty line had a nmean weight Z score of -0.12 while
individuals in the high SES group had a nean weight Z score of
0. 25.

The body nmass index (BM) showed a significant intergroup
difference in the | ow SES category (P<.0001) where MA had a
greater standardized nean BM (Z = 0.42) than EA (Z = -0.03)




TABLE 1

Ant hroponetric and Nutritional Data by Ethnic and Soci oeconom ¢ G oups

Mean

G oup/ SES P. 1. n* H Z sd W 7z sd BM Z sd n Cal z sd

EA: TOTAL 2.43 4403 0.03 1.00 0.04 1.06 0.00 1.00 4602 0.00 1.00
LOW .69 516 -0.30 0.84 -0.18 0.94 | -0.03 0.93 548 0.03 1.11
M D 1.33 832 -0.14 0.95 | -0.03 1.02 0. 02 0. 96 863 -0.02 1.00
H CGH 2.93 2954 0.12 1.01 0.09 1.09 0.00 1.02 3081 0.00 0.97

MA:  TOTAL 1.32 310 -0.40 1.06 0. 02 1.10 0.33 1.23 328 -0.10 0.98
LOW .64 127 -0.72 1.09 -0.12 1.08 0.42 1.14 134 -0.22 0.85
M D 1.31 106 -0.37 1.00 0.04 1.21 0. 36 1.47 111 -0.06 1.12
H GH 2.55 n 0.12 0.92 0.25 0.97 0.13 0. 99 77 0.01 1.00

*
Sanpl e size varied because of m ssing data.




FIG 1
Mean height Z score by ethnic group at each SES |evel
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FIG 2
Mean wei ght Z score by ethnic group at each SES |evel
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(FHgure 3). There was also a significant difference in BM

bet ween these groups at the md SES group wth MA Z = 0.36 and EA
Z =0.02 (P<.002). This difference disappeared in the high SES
groups. Wthin sanple groups, no significant differences in BM
were found across socioeconomc |evels but a trend toward
decrease in BM with increasing SES clearly is evident in NA

The standardi zed 24-hour caloric intakes showed a strong
trend toward group differences only at low SES with a MA nean Z
score of -0.22 and EA nean Z score of 0.03 (§P<.02) (Figure 4).
Exam nation of SES and caloric intake showed that there was no
differences in caloric intake with increasing SES level for both
EA and MA (F values 0.33 and 1.55 respectively).

The nean poverty index for each group was determned. In
the low SES level, the nean P.1.s for EA and MA groups were 0.69
and 0.64. These were significantly different (P<0l). At the
md SES level, the nmean P.I.s were not significantly different,
while at the high SES |evel they were (P<0l).

D SCUSSI ON

Al though these studies of the NHANES | data were exploratory
in nature, striking differences in height and body mass I ndex
were found to exist between Mexican- Anreri can and Eur opean-
Arerican children of |ow soci oeconomc status. These differences
dramatical |y di sappear wth inprovenent in soci oeconomc status
and, in fact, a gradient of decreasing differences with
increasing SES is clearly evident (Fgure 1 and Figure 3).

The nmarked rate of rise in height of Mxican-Anerican
children with inproving socioeconomc status is particularly
dramatic. In Lowenstein's reviewof the nutritional status of

ani sh Americans, the preval ence of stunting in height, (percent
of the popul ation belowthe third percentile), was as high as 20
percent (8). More recently, Dewey, in a conparison between
mgrant and nonm grant Mexi can- Anerican children between 1-11
years of age, found that mgrant children were shorter than the
US norns while nonmgrant children were very close to the US
normin height, suggesting a major influence of environnent on
height (12). Qur study supports and extends this concept by
denonstrating that poverty, defined by a Poverty Index Ratio of
| ess than one, is clearly associated with stunting in a national
sanpl e of Mexi can- Anerican children.

Al t hough wei ght differences between children of |ow and high
SES were noted (Figure 2), it is of interest that no differences
bet ween Mexi can- Aneri can and Eur opean- Anerican children were
found. In Mexican-Anerican children of |ow SES, the conbi nation
of low height attai nment and conparatively nornal body wei ght
inplies a "short and stocky" body habitus. This short and stocky
physi que has been found in other studies of Mexican-Anrerican
children, suggesting that excess weight may be a problemfor this




FIG 3
Mean BM Z score by ethnic group at each SES |evel
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FIG 4
Mean calorie Z score by ethnic group at each SES |evel
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popul ation of children (4,7,10). |In this study, a standardized
BM was used to assess |eanness-fatness. Wthin the limts of
this measure, Mexican-Anerican children of |ow SES appear to have
a greater degree of fatness suggesting a greater degree of
overwei ght in conparison to European-American children of |ow
SES. The fall in BM anong Mexican-Anerican children with

| nprovi ng soci oeconomc status (Fgure 3) is of considerable
Interest, particularly since parallel changes in BM were not
present in European-Anerican children.

Because dietary inadequacy has been commonly inplicated as a
cause of abnormalities in growh, we conpared the 24-hour recall
of caloric intakes of Mexican-Amrerican and European- Anerican
children (Fgure 4). The difference in 24-hour caloric intakes
bet ween these two groups in the |low SES | evel suggests that
poorer caloric intake may contribute to shorter stature of
Mexi can- Ameri can children. This difference in dietary intake
di sappears above the poverty line as do nost of the growth
differences. Apart fromconcern regarding the accuracy of the
24-hour recall dietary intake history in general (16,17), sone
| naccuraci es probably occurred in collection of dietary data from
NHANES | Mexi can- Anerican famlies because questionnaires were
not systematically translated into Spanish. Al though anal ysis of
total caloric intake has su%gest ed sone differences nay exist,
differences in protein, carbohydrate and |ipid consunption and
food choices are also likely to inpact upon the growth of NA
children. W are currently investigating these areas.

These studies show, for the first tine, that significant
differences exist within the popul ati on of Mexican-Anrerican
children in the US  The striking differences in height and body
habi t us bet ween Mexi can- Anerican children of |low SES and hi gh SES
suggest a hi ghly het erogeneous popul ati on which is not evident
fromprevious studies. Mreover, when conpared to EA children in
the | ow SES grouR, MA children tend to be poorer. This rra% be
the reason for the interethnic group differences seen in this
study. Although a larger and nore conplete data set is required
for confirmation and extension of these findings, the
di sappearance of abnornmalities in growh seen In Mexican-Anerican
children of high SES when conpared to | ow SES suggests these
abnormalities are not due to differences in genetic potential but
rather to environnmental factors.
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