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A study of the relationship between accupation, land owned and/or rented by the family and nutritional
status of two- and threc-year-ald children was conducted in four rural Guatemalan villages. Families
were divided into three cccupational groups: salaried agricultural workers, (armers, and skilled workers
and murchants. Nutritional status was defined in terms of weight {or age. There was 2 tendency for the
children of skilled workers and merchants to have the lowest prevalence of moderate malnutritton. It
was found that 76 percent of families classified as (armers controlled less than live manzanas (one
manzana = 0.7 hectares). The relative risk of having moderate malnutrition was 2.3 times greater in the
two- and three-year-old children of families with access to less than two manzanas than in those with

access 10 more than five manzanas.

INTRODUCTION

The majority of the population of Central
Amcrica sulfers from chronic protein-calorie mal-
nutrition (INCAP/CDC, 1972). This problem is
particularly scrious in pre-school children from
rural and marginal city arcas. The public hcalth
repercussions  of chronic  protein-calorie  mal-
putrition arc vast. for instance, thc high pre-
school morbidity and mortality rates reported for
most developing nations may be, to a large cxlent,
the result of a deficient nutritional status (Scrim-
shaw, Taylor and Gordon, 1968, Puffer and
Scrrano, 1973). Moreover, chronic malnutrition
may not only retard physical growth, but mental
development as well (DDH/INCAP, 1975). Con.
scquently, chronic protein-caioric malnutrition is
ane of the principal health problems of Central
America and possibly an important factor limiting
the social and ceonomic development of the arca.

The Tundamental causes of malautrition are of
a social nature. Do to o teck of and/or inellicient
utilization of resources, the majority of the
Ceniral American popilation is unable to achicve
good heatth and nuiritional status. It has been
hiypothesized that one of the most important
obstacles limiting the development in rural agricul-

tural societies is the amount of land available to
the families (Abercrombie, 1975).

The same author (Abercrombie, 1975) dis-
tinguishes two groups in the rural arcas: small-
scale farmers and landless agricultural workers.
Ouc would expect that the latter would have a
poorer nutritional status than the former. How-
ever, no empirical data have come to our attention
to support this statement. The nutritional status
of a third group. comprising merchants and skilled
workers, usually present in rural communities,
has also been ignored. However, this group is
belicved to be the lcast deprived. While ncarly
two thirds of all Centrad American familics are
dedicated to agricultural activitics, very litile is
hnown  about the relationship  between  land
availability and nutritional status (Rawson and
Yalverde, 1976),

This paper therefore attempts to provide pre-
timinary insights into these very important but
generally  disregarded arcas of research. Two
hypotheses are tested

There is g relationship  between  father's
occupation and nutnitional status of young
children, That is, the prevalence of malnourished
children is  greatest in  landless  agricuitural
workers, intermediate in small-scale farmers and
least in merchants and skilled workers.



The preater the amount of land available to
small-scale farming families, the better the nutri-
tional status of the young children in the family.

MATERIALS AND METHODS

General Description of the Pepulation

fnformation on father’s occupation, land avail-
ability and nutritional status of children was
coliccted in 1974 within the context of a large
study prescitly vnder way in four poor rural
Guatemalan villages {Klein, Habicht and Yar-
brough, 1973). Thesc villages are located on the
Atlantic slopes of the Guatemalan nighlands ai
altitudes varying between 300 and 1,100 meters.
From 650 to 1.100. individuals live in each of
these communitics, 46 percent of whom are less
than 15 years of age. The median family income
in these agricultural villages was around U.S.
$400 per year in 1974 and represcnted both cash
income and the value of the home produce. The
typical housc is built of adobe and generally has
only two rooms, a bedroom and a kitchen. Few
homes have sanitary facilities, and drinking water
is contaminated with enteric bacteria. Morbidity
rates arc high. particularly due to gastrointestinal
and respiratory problems (Martorell et al, 1975a).
Corn aad beans are the main sources of proteins
and encrgy. Children are severely retarded in
physical growth, most of them {alling below the
10th percentife of the Denver norms (Hansiman,
{970) by seven years of age.

The region is hot and dry. with 2 mcasured
annual precipitation rate of 600 mim over the
fast 25 ycars, which makes this arca one of the
driest in Guatemala. The terrzin is rugged, and
arable land is scarce. The main crops cultivated
arc corn and beans, most of the production betng
for family consumption. Rudimentary technology
is utilized in cleaning and preparing the ficlds and
in the planting ard harvesting of the crops. Thus,
few unplements other than the machete and the
hoce are utilized (Mejia-Pivaral, 1972).

Variables

Nutritional Status

Weight is used as an indicator of nutritional status
in the present study. Since the greatest portion
of growth retardation in pre-school chifdren
occurs in the ficst two or three ycars of life (Yar-
brough ¢r a!., 1975) only those families with two-
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and three-year-old children in 1974 were selected
for study. These familics had 229 two- and three-
year-old children and represented 28 percent of
the towa! aumber of familics living in these come
munitics.

Weight was mecasured on a beam balance
following standard procedures and adequate
mcthods of quality control (Martorell et dl,
1075¢). Children were measured within seven
days of their second or third birthday.

Children were divided into two groups accord-
ing to the percent weight for age. The first group
included normal children and children with first
degree malnutrition. The second group included
children with second or third degree malnutrition.
in other wovds the top two categories of the
“Gémez classification” (Gémez e al., (1956) made
up the first group while the bottom two made up
the second group. More specifically, the two
groups were as follows:

Normal children (Gdmez, normals) and children
with mild malnutrition (Gémez, grade 1): more
than 75 percent of the standard weight for age.

Children with moderate (Gémez, grade 2) or
severe malnutrition (Gémez, grade 3): less than
or equal to 75 percent of the normal weight for
age. This will be called the moderately mal-
nourished group because only three out of the
62 children that formed it fell within the Gémez
grade 3 calegovy.

while the above division may seem arbitrary,
it does reflect current pediatric practice in Central
Armerica. Thus, gencrally speaking, physicians
become concerned only when a child falls into
what was defined bere as the second greup. More-
over. field studies in Latin America suggest that
the mortality risk for children whose weights are
above 75 percent of normal is minor compated
to that for children whose weights are below that
value (Puffer and Scrrano, 1973),

Lastly, the use of weight for age requires a
definition of what is the normal weight at a
specific age. Previous studics suggest that there
are no important ethnic differences in growth
prior to adolescence between the mixed Spanish-
Indian population here studicd and children from
Western European origin {Habicht, et «f., 1973;
Martorelt er al., 1975c; Johnston, Borden and
MacVean, 1973; Johnston et al, 1976). Con-
scquerntly, values for U.S.A. children, as rcported
by Jelliffe (1966), are utilized as the standard
given that no data arc available for two- and three-
year-old well-nourished Guatemalan children,



LAND AVAILARILITY

TABLE 1

Land availability and nutri{ional status of 2-and 3-year-cld children of Guatemalan families of various occupations

L.and owned

% of Land cwned and/or rented Weight/upe”
Occupation n total (X LS. (X -S.D) (X 4.8.1))
[ Farnners 147 64.3 2,75 -4 5.07 4.56 - 5.44 80.2 .- 8.7
il Solavicd agricuburad workers 43 18.7 LG9 | 2.24 2,13 2.5 8.8 t- 8.C
Lt Skilled workers and imerchants kD 17.0 2.25 . v22 2.K3 4 3.30 B3} -k 11D
Towa! 223 100.0 2.36 4- 4.86 3.81 -+ 4,83 80.4 .+ 9.1
*Giiven in manzoangs; | manzana == (L7 hectares,
PActual weight expressed as percent of the standard age-specific weight (JelliiTe, 1966),
Land Availabiility common group is that of farmers, constituting

64.3 percent of the total sample studied. Farmers
conirotled more land (owned and/or rented) than
cither agricultural saluricd workers (p<0.05) or
skilied workers wind merchants (p~.06.05). Though
there was a tendency for the children of skilled

Infornuition on the amoeunt of fand owned and
renmted wars coilected in 1974 through direct inter-
views wilh heads of the houscholds, tiitizing data
on income collected at the same time, the sample
was divided into “farmers” and “non-farmers.” A
farmer was arbitranly defined as ore deriving

more than a third of his annual income from his -

own agricultural production. Non-farmers, there- | —y=mee=ermmammemmo -
fore, were those deriving more than twe-thirds of T
their wncome from sources other than their own
agricultural production, The group of non-farmers N-S-
was then subdivided into two groups: unskilied 20 l
safaried agricultural workers and skilled workers % GF
or mwrchants. The salaried agricultural workers CHTLDREN
were employed locally, or temporarily migrated ;';T"
to the coast to work in Jarge pluntations. The
group of skilled workers and merchants was very 19
heterogencous, and included masons, industrial
workers, civil servants, shop owners and buyers
and sellers of corn and other products.

For purposes of analyses with discrete
variables, three caiegories of land size were de- 0 (a2} 43) (3%
fined: 0 to 1.9, 2.0 to 4.9 and equal to or greater Farmers Agricultural  Skilled
than fve manzenas. (Onc manzana equals 0.7 Salaried  Workevs
hectares.) The cut off point of two manzanas had Merchants
been utitized in a previous stedy in Costa Rica OCCUPATICN
{Rawson and Valverde, 1976), The upper category, In parenthesis, numier of casecs in denominator.
greater  than five manzanas, was added here |

ncup 7647

simply to explore the association between

refatively larger fand holdings and nutritional FIGURE 1 Percentage of Guatemalan children with

moderate malnutrition (MM) by type of occupation.

status.
RESULTS workers and rnerchants to have a higher mean
weight/age, this was not statistically significant
Y s (p>0.05).
Occupation and Nutritional Status Figure 1 presents the percentage of children
The distribution of family heads according to with moderate malnutrition (MM) by type of

occupation is shown in Table 1. The most occupation. As the graph shows, the prevalence
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TABLRE i1

Relationship betwzen Jand owned® and nutritional status of 2-and 3-year-old childyen of families of

Guatemalan farmecs

% of Land owned Weight/age
Categorics of land owned n total {(R48.0) (K +S.D)
0-—-19 98 5.7 0.26 4- 0.46 79 3488
20—49 23 17.¢ 3.4C + 0.86 82.4 4 9.7
> 50 24 16.3 12.54 4 9.06 815469
Total 147 100.0 2.76 4 5.67 80.2 +: 8.7

*Given in manzanas; 1 manzana = 0,7 hectares, Correlation (land owned and/or rented vs, weight/

age) = 0.14; p > 0.0S,

TABLE 1l

Relationship between land owned and/or rented® and weight for age of 2-and 3-year-old children of
families of Guatemealan farmers

Langd ownad

Catcgory of land owned % of and/or rentcd Weight/age
and/or rented n total (X + 5.D.) (X 4+ 8.D.)
0—19 37 25.2 $.32 4+ 0.46 79.0 4 9.7
2.0 — 5.0 74 50.3 2.87 £ 0.82 79.7 4 8.6
> 5.0 36 24.5 11,39 - 7.85 82.6 4+ 77
Total 147 100.0 4.56 4 5.48 80.2 4- 8.7
*Given in manzamas; 1 manzana = 0.7 hectares, Correlation (land owned andfor renied vs, weight/
age) =0.i3; p> 0.05.
of modcrate malnutrition in the two- and three- [ ~"""TUooTTEToes N
year-old children of farmers and of agricultural 30 4
salarie! workers was 29 and 28 percent,
respectively. The group of skilled workers and N.5
moerchants had fewer children with moderate
malinutrition (18 percent). None of the groups,
however, differed significantly from the others 20 - e
{(p>0.058) with respect to the prevalence of * OF
. i CHILDREN
moderately malnourished children. t WTH
MM
Land Availability and Nutriticnal Status .
The results that follow deal exclusively with the
farmers group, thai s, with those familics who
derived more than 33 percent of the total income
from agricultural production,
The relationship between land owned  and 0 (28] {23) (24)
0-1.9 2 0-4.9 5.0

nutritional status is shown in Table 1], and similar
data on tolal land controlled (land owned and/for
rented) are presented in Table III. Neither com-
parisons of the group means, nor cerrclation
analyses, yicided statisticelly significant rclation-
shlps between the amount of Jand available to the

P LT o u "

’r'lhe statistical test utilized for all comparisons of
proportions was ihe t-test cf arcsin transformation for
proportions, (Snedzcor and Cociran, 1967, p. 327.)

FIGURE 2
(families of farmers) with moderate malnutrition (MM)
by category of land ownership.

CATEGORIES OF LAND OWNERSHIP

Peicentage

of

{(Manzanas)

In parenthesis, number of cases in deaominatcr.

lncop 76-48

Guatemalan children
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c-1.9 2,0-4.9 5.0

CANTEGORITS OF LAND OYNED ARD/OR RENTZD
(lAonzanas)

In parenthesis, rumber of cages in denominator.
ncap 7649

FIGURE 3 Percentage of Guatemslan children
{(families of farmers) with moderate malnutrition (MM)
by cutegory of iznd owned and/or rented.

family and the nutritional status of the two- and
three-year-old children (p>>0.05).

The relationship between the amount of land
owned and the prevalence of two- and three-year-
old children with moderate malnutrition is
illustrated in Figure 2. As may be obscrved, the
greater the amount of land the family owned, the
lesser the prevalence of children with moderate
malnutrition. Although the average risk of having
children with moderate malautrition was 1.6 times
greater in families owning l2ss than two manzanas
than in those with more than five manzanas, this
difference was not statistically significant (p>0.03},

The total amount of land controiled by the
family js also associated with the nutritional status
of children in the family, as shown in Figure 3.
Thirty-ecight percent of the children in the low
category had moderaie malnutrition in contrast
to only 17 percent in the high category. The
relative risk of having children with moderate
malnutrition was 2.3 times greater ia farming
families owning and/renting less than 2 manzaras
than in those with a total access to more than
five manzanas, and this was statistically significant
(p<<0.05).

DISCUSSION

The families of fout poor rural Guaicmalan villages
who had two- and three-year-old children in 1974
were  sclected  for study. Three  occupational
groups were defined in terms of the family’s main
source of income: farmers, salaricd agricultural
workers, end skilicd waorkers and merclinnts, Vhis
division iz crude and arbitrary. Abcrcrombie
{1975) rightly points out that the distinction be-
tween small-scale farmers and salaried agricul-
tural workers cannot be precise, because salaried
agriculiural workers do have accasss (o tand, albeit
to much smaller plots. Morcover, merchants and
skiffed workers  also  engage in agricultural
activities. Nonethclcss, howevzer  crude  this
catcgorization may he, the data demonstrate
occupational diversity in rural communities. The
most numerous group was that of farmers (64.3
parcent) followed by salaried agricultural workers
(18.7 percent} and merchants and skilled workers
(17.0 percent). Rural devclopment programs must
take this diversity of occupation into account
since it is most likely that the needs and expecta-
tions of each of the three groups differ.

The amount of land available to the families
included in our study was small. Eighty-four per-
cent of the families clzssified as farmers owned
fess than five manzanas (3.5 hectares) and 76
percent owned and/or rented less than five man-
zanas. This is well below the minimum recom-
mendz2d by nost asrarizn reform laws. For
instance, the Hondurean Law calls for a minimum
of five hectares per family of po’entially irrigable
land or its equivalent in other tvpes {Decreto Ley,
1875). The present analysis has not taken into
account the quality and topogranhy of the soil
nor the availability of water, factors which are
not optimal in these communitics. Hence, the
problem of lend availability is much more serious
than the data presented supgest,

Two questicas were asked of the data. The first
dealt with the relationship between occupation
of the fumily and nut.itional staius of the two-
and three-year-old chiidven; the second fccussed
on the relationsiip between I2nd availability for
Farmers and nutritional stzatus of children two and
three years oid. Because land guelity and
topography ag well as aveilability of water and of
cther agricultural resources were not taken into
account, the results have a limited valuz, None-
theless, land availability way  significantly
associated  with wutritional status of young
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childret and may thus be used as an indicator of
hcalth and nutritional status of the family.

The prevalence of moderately malnourished
ckildren varicd by occupation of the father: 28
percent  in  families of salaried agricultural
workers, 29 percent in farmiers, and 18 percent
in merchants and skilled workers. However, the
differences between the fast and the first two
groups were not statistically significant.

The amount of land owned as well as the total
amount of land controlled was related to nutri-
tional status in the manner hypothesized. Thus,
the prevalence of childrer with moderate mal-
nutrition was 38 percent, 20 percent and 17 per-
cent, respectively, in farmers classified inio three
groups according to the total amount of land
controllcd: 0 to 1.9, 2.0 to 4.9, and 5.0 manzanas
or more. The difference between the upper and
the lower category was statistically significant
(p<0.05).

The above results are in agreement with those
of Rawson and Valverde (1676) who found
simiiar relationships when comparing the nutri-
tional status of children in Costa Rican families
with less than two manzanas of land, to thosc
having more than two manzanas.

As the data in Table IV reveal, three distinct
groups from the viewpoint of prevalence of
moderately malnourished children are evident in
the communities studied. The group at highest
risk is that of farmers having access to less than
two manzapas. The group with the least risk is
that of skilled workers and merchants, and of

farmers with a land availabifity greater than five
rianzanas. However, it should be pointed out that
this is a rclative comparison, for alf groups have
high prevalences of children with moderate mal-
natrition. If the population were well-nourished,
prevalences of around O pereent would be ¢x-
pected.

The planning and policy implications of this
relationship are as fcllows. Mortality rate has
been shown to be associated with weight for age
(Puffcr and Serrano, 1973). Therefore, a prevalence
of moderately malnourished children of 38 percent
in one group {namely owning and/or renting less
than two manzanas) and 18 percent in another
{namely owning and/or renting more than five
manzanas) implies substantial differcnces in mor-
tality rates. Retardation in weight for age may
also signal retardation in mental devclopment
(DDH/INCAP, 1975) and enhance the risk of
becoming il or developing severe malnulrition
(Scrimshaw, Taylor and Gordon, 1968).

It has been said that national land redistribution
programs do not modify the living conditions of
the affected families. However, the present study
suggests that the simple allotment of land to
needy families may improve the nutritional status
of the coming gencration. Of course, betier results
could be expected if land distribulion formed
part of an agrarian reform program where tech-
nical and financial assistance were provided as
well. Given the lack of information on this sub-
ject, it is essential that the impact of agrarian
rcform programs on nutrition and health status
be evaluated.

TABLE 1V

Rank order of Guatemalan familics according to the prevalence of moderately
malnourished 2-and Y-year-old children in the family

Prevalence of
moderate malnutrition
in 2-and 3-ycar-old

Rank order Group children
n e

| Farmers controlling Jess than 2 manzanas

of land 37 37.8
pA Farmers controlling betwesn 2,0 and

4.9 mupzaniy 74 M.t
] Sularied agricultural workers 43 219
4 Skilled workers and merchants 39 17.9
5 Farmers controlling more than § manzanas

of land
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