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ABSTRACT

Hurricanes and other natural disasters can produce crop destruction, population displace-
ment, infrastructure damage, and long-term public health consequences that include increased
malnutrition among the affected populations. This paper presents the results of anthropomet-
ric measurements taken of 295 children under 5 years of age from three regions of Honduras
that were affected by Hurricane Mitch, a major storm that struck Central America in the fall
of 1998. The children in our study were sampled in three shelters in the capital city of Tegu-
cigalpa; in the resettlement zone of Nueva Choluteca, Choluteca; and in the small urban area
of Catacamas, Olancho. Our data indicated that, in comparison to the period before the hurri-
cane, there was an elevated prevalence of wasting in all three of the study areas, and that there
were also high levels of underweight in the Tegucigalpa and Nueva Choluteca study areas.
There were statistically significant differences between the mean values of malnutrition indi-
cators for Catacamas and those for the Tegucigalpa and Nueva Choluteca settlements. These
differences suggest that resettled families were confronting a nutritional crisis in July and Au-

gust of 1999, some 9 months after the hurricane struck.

Hurricane Mitch pounded Hon-
duras from 25 to 31 October 1998, se-
verely impacting various regions of
the country. Out of a total population
of 5.6 million, the hurricane left 6 600
confirmed dead, 8 000 to 14 000 miss-
ing, and drove 2.1 million people from
their homes. Damages to infrastruc-
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ture and industry were estimated at
US$ 1.34 billion (1-3). Tegucigalpa, the
capital city, lost 230 factories and
workshops. Land erosion severely af-
fected agriculture, and it is estimated
that 70% of the basic grain and export
crops were destroyed. Satellite im-
agery suggested that this was not
passing damage, and that the storm’s
severe impact might compromise fu-
ture agricultural production and food
security in Central America (1).

In addition to the immediate reper-
cussions, natural disasters like Hurri-
cane Mitch may also have substantial
secondary public health effects result-
ing from crop destruction, widespread
flooding, and the relocation of affected
populations into overcrowded and un-

sanitary resettlement areas (4). There
is a critical gap in our understanding
of the long-term nutrition and health
consequences of hurricanes and tropi-
cal storms (5), an unmet need that be-
comes more pressing in light of disas-
ters such as Mitch and the torrential
rains and flooding that hit Venezuela
in December 1999. Although casualty
rates may stabilize during the postdis-
aster phase, undernutrition is most
likely to develop over the long term
among affected populations.

This research briefly reports the
prevalence of both severe malnutrition
and mild-to-moderate malnutrition
(MMM) among children under 5 years
of age in three hurricane-affected re-
gions of Honduras. Following the infor-
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mation on child nutritional status, we
discuss the variation among samples
in the three areas and the potential
sources of these differences. Children
under 5 years of age were specifically
chosen because their health status is a
sensitive indicator of overall commu-
nity health, particularly among disad-
vantaged populations (4, 6, 7).

MATERIALS AND METHODS

During July and August of 1999 we
collected height, weight, and epidemio-
logical information on 295 children
under the age of 5 years: 99 children
in the department of Olancho, 96 chil-
dren in the department of Choluteca,
and 100 children from three shelters in
Tegucigalpa. Both the Choluteca and
Tegucigalpa samples were chosen from
resettled populations. Children in the
three Tegucigalpa shelters were ran-
domly chosen from a sampling frame
provided by the Honduran Red Cross.
In Choluteca, participants were chosen
from every fifth household in the settle-
ment of Nueva Choluteca. In Olancho,
the children were from the small city of
Catacamas, with the sample taken from
22 of the town’s neighborhoods. Thus,
the sample from Catacamas was repre-
sentative of overall nutritional status in
a community moderately affected by
the hurricane, while the samples from
Tegucigalpa and Choluteca were per-
sons who had been displaced and were
those most affected by the hurricane
and its aftermath.

Anthropometric measurements of
height and weight were taken in con-
formity with standard techniques (8).
The child’s age was confirmed through
birth or vaccination certificates in 272
of the cases. The remaining 23 cases
could not produce a formal means of
age confirmation and were included
only when the primary caretaker
could accurately respond to a number
of questions concerning the child’s
date of birth. Height, or recumbent
length for children under 2 years of
age, was measured using a stadiome-
ter (Perspective Enterprises, Portage,
Michigan, United States of America).

Smaller children were weighed using
a hanging scale (Itac, Ellicott City,
Maryland, United States), and larger
children were weighed using a foot
scale (Health o meter®, Denver, Col-
orado, United States).

The measurements were collected
by three field researchers: a nutrition-
ist, a registered nurse, and an anthro-
pologist. Study reliability was deter-
mined from a subsample of 30 repeat
observations. Reliability and technical
error of measurement (TEM) were cal-
culated in line with Ulijaszek (9).

In the field we used a portable com-
puter and Epi Info software (Centers
for Disease Control and Prevention,
Atlanta, Georgia, United States) to per-
form a preliminary analysis of the
anthropometric data, including the
calculation of standardized scores with
respect to the National Center for
Health Statistics (NCHS) reference, a
growth standard intended for interna-
tional use (6). We conducted further
analyses at the University of Florida
using SAS STAT software (SAS Insti-
tute, Cary, North Carolina, United
States). These analyses included chi-
square tests of independence for the
prevalence results, and analysis of
variance (ANOVA) and t tests to com-
pare means of the anthropometric in-
dices for the three different areas.

RESULTS

Our anthropometric results reflect
adequate levels of interobserver relia-
bility and reduced measurement error.
The calculated TEMs for height/re-
cumbent length and for weight were
0.44 cm and 0.16 kg, respectively. Reli-
ability for height was 99.8%, and the
figure for weight was 99.5%.

Table 1 shows the prevalence of se-
vere malnutrition and of mild-to-
moderate malnutrition (MMM) as
measured by height-for-age z scores
(HAZ), weight-for-height z scores
(WHZ), and weight-for-age z scores
(WAZ), described as stunting, wasting,
and underweight, respectively. To
make comparisons we obtained mal-
nutrition prevalence information from
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studies done in Honduras in the years
before Hurricane Mitch, from 1987
through 1996 (Table 1).

Overall, the prevalence levels of
mild-to-moderate stunting, wasting,
and underweight were higher in the
temporary settlements of Tegucigalpa
and Nueva Choluteca than they were
in the Catacamas community sample.
Chi-square analysis indicated there
was a statistically significant differ-
ence in the prevalence of stunting and
underweight among the three regions
(P < 0.01). Differences in the preva-
lence of wasting among the three sam-
ples were not statistically significant,
despite the elevated prevalence of low
weight-for-height in the samples in the
temporary settlements in Tegucigalpa
and Nueva Choluteca.

Table 2 shows the means for anthro-
pometric indicators in the three sam-
ples. The nutritional status of children
in Catacamas was better on average
than it was for the children studied in
Nueva Choluteca and in Tegucigalpa,
for all three anthropometric indices.
Tested with ANOVA, differences
among the areas were significant for all
three indices. Additionally, ¢ tests indi-
cated statistically significant differences
between Nueva Choluteca and Teguci-
galpa for mean WHZ (P = 0.0373) and
between Nueva Choluteca and Cataca-
mas for the same indicator (P = 0.0043).
The significantly lower average weight-
for-height score and elevated preva-
lence of wasting in Nueva Choluteca
underline the acute nutritional emer-
gency faced by those resettled in this
area at the time of our survey.

DISCUSSION

The elevated levels of stunting,
wasting, and underweight found in
the Nueva Choluteca and Teguci-
galpa settlement samples indicate that
these populations were confronting se-
vere chronic and acute assaults on
their nutritional status 9 months after
Hurricane Mitch. The difficult nutri-
tional circumstances of those dis-
placed by the hurricane are also dem-
onstrated by the z-score means for the
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TABLE 1. Prevalence (percentage) of severe malnutrition and mild-to-moderate malnutrition among Honduran children under the age of 5

years, 1999 study versus earlier surveys?

Stunting (%)

Wasting (%)

Underweight (%)

Mild-to- Mild-to- Mild-to-
Date of survey/Area covered Severe moderate Total Severe moderate Total Severe moderate Total
1999°
Catacamas 4.0 15.2 19.2 3.0 3.0 6.0 6.1 14.1 20.2
Nueva Choluteca 10.4 27.1 37.5 2.1 10.4 125 13.5 28.2 417
Tegucigalpa 9.0 34.0 43.0 1.0 8.0 9.0 8.0 23.0 31.0
Chi-square test P =0.001 P=0.296 P =0.005
1996°
Other urban areas 13.1 224 355 NAd 1.2 1.2 4.1 18.0 22.1
San Pedro Sula and
medium-sized cities 3.4 14.5 17.9 NA 1.3 1.3 0.9 8.5 9.4
Tegucigalpa 3.9 21.0 24.9 NA 0.7 0.7 1.8 8.2 10.0
1994¢
Tegucigalpa 11.1 242 35.3 0.0 1.6 1.6 0.5 111 11.6
National statistics by
expenditure category:
Total lowest 20% 28.1 259 54.0 0.0 2.6 2.6 6.2 23.2 29.4
Total lowest 5% 34.8 255 60.3 0.0 3.0 3.0 9.6 23.3 32.9
1991/1992f
Tegucigalpa
metropolitan area NA NA 26.2 NA NA NC9 NA NA NA
1987f
Tegucigalpa
metropolitan area NA NA 21.2 NA NA NC NA NA NA

a Severe undernutrition is defined as < - 3.0 standard deviations (SDs), with mild-to-moderate malnutrition defined as > -3.0 and < -2.0 SDs, of the National Center for Health Statistics stan-

dardized reference for child growth (6).
b Data from 1999 are from our study.

¢ Data from 1996 are from the National Micronutrient Survey, adapted from Secretaria de Salud, 1997 (12).

4 NA = Data not available.

¢ Data from 1994 are from results from the Survey on Socioeconomic Indicators, adapted from Secretaria de Planificacién, Coordinacion y Presupuesto, 1996 (11).
f Data from 1991/1992 are from results from the National Epidemiology and Family Health Survey, and data from 1987 are from the National Survey on Nutrition, both as reported in Secretaria

de Planificacion, Coordinacion y Presupuesto, 1995 (10).
9 NC = Data not comparable and therefore not shown.

two samples of resettled populations
versus the scores for the children in
Catacamas.

Additional information to compare
nutritional status comes from a series
of health and economic surveys con-
ducted in Honduras between 1987 and

1996 (10-12). In these surveys, the
national-level statistics showed minor
changes over time. However, region-
ally disaggregated data demonstrated
a significant worsening of chronic un-
dernutrition, as measured by stunting,
in several areas, including Tegucigalpa.

TABLE 2. Mean z scores and standard deviation (SD) for anthropometric indices at three

study sites in Honduras, 19992

HAZ WHZ WAZ
Study site Mean SD Mean SD Mean SD
Catacamas -1.00 1.18 -0.30 1.16 —0.86 1.32
Nueva Choluteca -1.62 1.25 -0.78 1.15 -1.58 1.42
Tegucigalpa -1.69 1.05 -0.43 1.17 -1.35 1.19

Analysis of variance F=10.5, P<0.001

F=4.40, P=0.013 F=7.62, P<0.001

@ Indicated z scores are height-for-age (HAZ), weight-for-height (WHZ), and weight-for-age (WAZ).
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Perhaps the most informative com-
parison comes from looking at data
collected in the Tegucigalpa metropol-
itan area before and after Hurricane
Mitch. Stunting increased from 1987 to
1994. During the mid-1990s, however,
both stunting and wasting declined
substantially (Table 1).

Our Tegucigalpa 1999 sample
showed prevalences for moderate
stunting and for wasting that were no-
tably higher than those in any of the
surveys done before the hurricane.
Nevertheless, it is important to remain
cautious when making such compar-
isons for the Tegucigalpa area, since
the surveys done before the hurricane
involved an economically heteroge-
neous sample, while the survey in the
post-Mitch Tegucigalpa shelters was
done with a very disadvantaged seg-
ment of the population.
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In addition, data from our three sites
and information from the earlier sur-
veys in Honduras are difficult to com-
pare due to differences in the presen-
tation of survey results. For example,
national surveys done in 1987 and in
1991/1992 disaggregated the data by
region (only Tegucigalpa metropolitan
area data shown in Table 1). In con-
trast, survey results from 1994 and 1996
were reported in clusters of areas with
similar demographic profiles (small ur-
ban areas, medium-sized cities, etc.).

An alternative comparison comes
from looking at the 1994 Survey on So-
cioeconomic Indicators (11). As shown
in Table 1, that survey disaggregated
national-level malnutrition prevalence
by household expenditure levels.
When compared to groups with the
lowest 20% and 5% of expenditures in
that 1994 survey, our samples showed
less stunting, comparable levels of un-
derweight, and elevated levels of
wasting. The aggregate national statis-
tics from 1994 probably indicate a high
prevalence of stunting due to an over-
representation of poor rural children,
who have typically been characterized
by higher levels of chronic undernutri-
tion than urban children (10).

Wasting was dramatically higher in
all three of our 1999 study areas than
had been found in the earlier surveys.
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For example, in the 1996 National Mi-
cronutrient Survey, 38.5% of sampled
children ages 12 to 71 months were
stunted and 24.5% were underweight,
but only 1.5% were wasted (13). While
earlier studies emphasized the diffi-
culties facing rural Honduran chil-
dren, our research shows clearly the
new plight of the urban poor in reset-
tlement areas.

Taken together, these various data
are a clear indication of the levels of
malnutrition triggered by Hurricane
Mitch, particularly among children
who were resettled. These difficulties
in child nutrition and health parallel
what Johnston has termed an “urban
disadvantage” in periurban areas of
Guatemala and elsewhere (14-16).

In general, the processes of resettle-
ment and reconstruction do not auto-
matically guarantee improvements in
the lives of affected populations. Food
insecurity, economic marginalization,
and social disruption are just a few
of the risks identified with commu-
nity resettlements the world over, ac-
cording to Cernea (17) and other re-
searchers.* Hurricane Mitch and its
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REFERENCES

WHO/UNU expert consultation. Geneva:
WHO; 1985.

7. de Onis M, Monteiro C, Akre ], Glugston G.
The worldwide magnitude of protein-energy
malnutrition: an overview from the WHO
Global Database on Child Growth. Bull World
Health Organ 1993;71(6):703-712.

8. Lohman TG, Roche AF, Martorell R. Anthro-
pometric standardization reference manual.
Champaign, Illinois, United States of Amer-
ica: Human Kinetics Books; 1991.

9. Ulijaszek SJ. Anthropometric measures. In:
Margetts BM, Nelson M, eds. Design concepts
in nutritional epidemiology. New York: Ox-
ford University Press; 1997. pp. 289-311.

10. Honduras, Secretaria de Planificacion, Coor-
dinacién y Presupuesto. Informe de segui-
miento y evaluacion en salud y nutricion: es-

Rev Panam Salud Publica/Pan Am | Public Health 8(6), 2000

aftermath have destroyed productive
agricultural land, produced food inse-
curity, and led to vulnerabilities for re-
settled populations, all creating a sub-
stantial challenge for people’s health
in the midst of the reconstruction ef-
forts. In Honduras, there is a clear
need for continued nutritional surveil-
lance to monitor levels of malnutrition
and identify risk factors among the
hurricane-affected population.
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RESUMEN  Los huracanes y otros desastres naturales pueden destruir cosechas, desplazar a pobla-
ciones enteras, causar dafios infraestructurales y acarrear consecuencias a largo plazo
. . . para la salud publica, entre ellas un aumento de la desnutricién en las poblaciones
Estado nutricional de nin0S  afectadas. Este trabajo presenta los resultados de las mediciones antropométricas de
menores de 5 aN0S 295 nifios menores de 5 afios de tres zonas de Honduras que fueron azotadas por
en tres zona de Honduras ¢! huracan Mitch, tempestad que aczlot(’) Centroamérhca en el oltoﬁo de 1998. Los nifios
- que participaron en nuestro estudio provinieron de tres alojamientos provisiona-
azotadas por un huracan les, uno en la capital del pais, Tegucigalpa; otro en la zona de asentamiento para refu-
giados de Nueva Choluteca, Choluteca; y otro en la pequefia zona urbana de
Catacamas, Olancho. Segiin indican nuestros datos, en comparaciéon con el periodo
anterior al huracén, la frecuencia de emaciacion en las tres zonas fue alta, como tam-
bién lo fue la de peso subnormal en las zonas de estudio de Tegucigalpa y Nueva
Choluteca. Hubo diferencias estadisticamente significativas entre los valores prome-
dio de los indicadores de desnutriciéon en Catacamas y los de los asentamientos de
Tegucigalpa y Nueva Choluteca. Estas diferencias indican que las familias desplazadas
enfrentaban una crisis nutricional en julio y agosto de 1999, alrededor de 9 meses des-
pués de la llegada del huracén.
Recent sociocultural change will raise the probability of incongruity between the
culture of the migrant and the social situation in which he lives. Such incongruities
as occur will place excessive adjustive burdens on the social groups in which the
migrant interacts and on the personality system of individual migrants. Insofar as
these stresses are not absorbed by the small group systems and/or the personal-
ity system, recent migrants to an industrial milieu are likely to manifest increased
rates of psychological, somatic, and social ill health.
[Los recientes cambios socioculturales aumentaran la probabilidad de discrepan-
cias entre la cultura del emigrante y el medio social en el que vive. Tales discre-
pancias impondran cargas de adaptacion excesivas a los grupos sociales con los
que interactia el emigrante y a su personalidad individual. En la medida en que
estas dificultades no son asimiladas por el sistema del grupo social inmediato y la
personalidad, es muy probable que se produzca un aumento en las tasas de
trastornos psicoldgicos, somaticos y sociales entre las personas que acaban de
migrar a un ambiente industrial.]
John Cassel and Herman A. Tyroler
“Epidemiological studies of culture change”
Archives of Environmental Health, 1961;3:31-39
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