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ABSTRACT
 

A focused problem-specific nutrition education
 

approach to the rehabilitation of malnourished weaning
 

aqe children works. The nutrition education 
strategy
 

used was 
small group sessions with one-on-one
 

follow-up. Nine month mean weight gain 
 of Croup B 

(nutrition education) children in this study was
 

50-100% more than the weight gain of their Group A
 

(container garden) and Group C 
(income) counterparts.
 

Actually the mean Group P gain of 2.6 + .41 and 2.3 + 

.25 kgs for the nine month period expressed on a
 

monthly basis is and similar
277 gins to expected 

monthly gain (226 gms) for this age group. Nine month
 

mean qains for the other two qroups (A and C) were
 

similar to each other and averaged 1.4 kq, which,
 

expressed on a monthly basis, is 155.5 gms and
 

substantially below the expected value. superior
The 


gain of the nutrition education group 
is further
 

substantiated hy improvements in their Gomez
 

classifications as compared to the other two groups.
 

After the 
nine month study period, 43 Group B children
 

had achieved normal 
or Grade I Gomez classifications vs
 



INTRODUCTION
 

Jamaica, with an area of 4,400 square miles, is 

the third largest of the Caribbean Islands. It lies 90 

miles south of Cuba and 100 miles west of Haiti. The 

island is 150 miles long and 50 miles at its widest 

point. The topography is dominated by magnificent 

mountain ranges, the main range running east to west,
 

reaching the stummit peak of Blue Mountain which soars 

to 7,402 feet high near the eastern end of the island. 

The coastal plains, averaging 10 miles in width and 

containing fertile soil for main agricultural crops, is 

the location for most of the principle towns. The 

hills, except for certain rocky and barren regions, are 

mostly thickly wooded with many rivers and streams. 

Approximately 47% of the land is used for agricultural 

purpose. Averane rainfall is about 80 inches annually 

with peak rainy seasons between August and November. 

Jamaica has a population of 2.1 million and is divided 

into 14 parishes. This study took place in the Parish
 

of St. Catherine.
 

As a developing country, Jamaica has an 

unemployment rate of approximately 23.6% (1). Among 

the employed, the majority has comparatively low 

incomes. Studies ho-ve shown that there is a general 

shortfall of adequato intake of food among the lower 

socioeconomic nrnup resultinq in energy deficiency and, 
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to a lesser extent, protein (2 and 3). Of special
 

importance are children under five years, as
 

nutritional deprivation is usually more severe and is
 

often associated with infectious diseases resulting in
 

fairly high incidence of mortality. The primary
 

concern is protein enerqy malnutrition, a major public
 

health problem among pre-school children.
 

Interventions have been employed in an attempt
 

to rehabilitate such children. Jamaica faces economic
 

hardships just as does other developing countries and
 

needs to employ the most efficient interventions. It
 

is, therefore, important for planners to identify the
 

most cost effective interventions for rehabilitating
 

malnourished children. 

The purpose of this study is to contribute 

towards policy decisions to combat malnutrition in 

children by demonstrating relative effectiveness of
 

three common interventions.
 

The objective of the study is to determine and
 

compare the influence of supplementary income,
 

nutrition education and container gardening on the
 

nutritional status of malnourished children.
 

lITERATURE REVIEW 

Prevalence of Malnutrition
 

The most rocent national study (1985) of the
 

nutritional .- ; of children 0-59 months, revealed 

that 8# were moderately to severely malnourished by the 
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Gomez classification of weight for age (4). The study
 

reported that "parishes on the south side of the island
 

generally showed hiqher levels of malnutrition than
 

those on the north side." Prevalences of malnutrition
 

in St. Catherine (14.3%), St. Elizabeth (22.3%), and
 

Westmoreland (9.5%) were substantially higher than the
 

national average. The findings of this survey were
 

similar to those of an earlier national nutritional
 

status study conducted in 1978, whereby 7.8% of the 

0-59 month olds were malnourished also using the Gomez 

weight for aqe classification (5). 

Rehabilitation Interventions
 

Nutrition education, income generation and
 

family gardens have often bc-en sited as strategies for
 

combating malnutriticn in children. While a few
 

studies have been carried out to show effectiveness of
 

specific interventions on rehabilitating malnourished
 

children, those showing relative effectiveness of
 

different interventions are virtually non-existent.
 

Nutrition Education: One study (6) reported
 

successful nutrition education outcomes in a rural
 

Jamaican parish where prevalences of childhood
 

malnutrition and mortality wc-e relatively hqh. In 

this study, local resirents were recruited and trained 

as community health sides to identify malnourished 

prc-schoo] children and t(! .rovide nuLr itiOrn education 

and Iipplements Lo those foutnd to he malnourished. 
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Evaluation, after two years, revealed a significant
 

decline in Protein Energy Malnutriton (PEM). The PEM
 

declined from 10.9% in 1973 to 5.9% in 1974 in one
 

study area and from 13% in 1974 to 6.6% in 1975 in
 

another. A more substantial decline occurred in the
 

severely malnourished groups (weight/age <60% of the
 

Harvard Reference Standard) in both areas. In one
 

case, PEM declined from 1.1% to 0.4% and in the other
 

it was ].5% to 0.06%. Major factors in the declines in
 

PEM have been attributed to ongoing anthropometric
 

monitoring, early identification and referral of
 

childrn in need of treatment as well as nutrition
 

education, better hygiene and, improved use of
 

available resources (Standard Errors of measurement and
 

lovels of sinnificance were not reported in this
 

study).
 

In a second nutrition education study which was
 

said to be successful (7) and where childhood
 

malnutrition was reportedly high, specific
 

interventions were not reported. According to the
 

author, because there had been little success in
 

reducinq the prevalence of malnutrition by existing 

nutrition edication methods, a new approach was taken 

which placed emphasis on the involvement of parents, 

especially those with low weight babies. Reported 

succes,; wag attri buted to frequent meetinns, ci ose 

su rvei1lance of chi]lran, and the support and quidance 
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offered to the mothers.
 

Many researchers feel that traditional nutrition
 

education approaches have accomplished little. It is
 

suggested that even though mothers may retain
 

information, if it is not targeted to their particular
 

needs it may not be effectively used. On the other
 

hand, it is agreed that nutrition education messages,
 

which focus on identified problems and approaches to
 

their Folution, are more likely to have positive
 

outcomes.
 

Income: Relationships between income and food 

availability are well established (8, 9, 10, 11). This 

has been substantiated also in a hiqh-risk parish in 

Jamaica where it was reported that undernutrition was 

partially due to inadequacy of household food resources 

(12). 

Another study showed that an income related
 

activity had an impact on nutritional status in a 

depressed area of rural Jamaica (13). There were high 

levels of malnutrition and no visible income among 

community members. The project sought to increase 

earnin(I power through qoat rearing and milk production. 

Each mother with a malnourished child was given a goat. 

A ram, houviht by the project, served as sire. Training 

was carried out in goat rearing and mixed cropping. 

Hfeait h se.sions inclu(ld infant feeding and !','ciene. A 

40% improvement in nutritional status of children nver 
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a 12-month period has been reported.
 

The national average for food expenditure as a
 

proportion of income is 58% (14). However, the lower
 

socioeconomic group (60% of the population) receives
 

only 22% of the total income and accounts for only 28%
 

of the national expenditure on food. 

Family Gardens: Family gardens have become a
 

relatively common intervention for high risk groups in 

developing countries. Even though several garden 

projects have been undertaken in Jamaica, reports on 

their outcomes are not readily available. Often 

gardening projects are linked with health interventions 

and are targeted toward reducinq the incidence of PEM 

among children aqed 0-5 years. A qood example were the
 

health-aqriculture linkaqe projects (1982-1985) in
 

Kenya, Tanzania, Philippines, Haiti, St. Lucia,
 

Honduras, and Zimbabwe (15).
 

Reportedly, these health-agriculture linkage
 

projects have generally produced outstanding results in
 

terms of food production, clinic attendance, spreading
 

gardeninq technologies, malnourished children served,
 

community involvement, improving environmental
 

sanitation, increasing family income, etc. Even though
 

malnourished children 0-59 months were the main focus 

of all seven of the proiects, only ilaiti actually 

reported (quantitativ.- improvemenlts n nutritional 

status of this population group. According to the 
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report from Haiti, the weight gain rate of malnourished
 

children in their program was over 30% higher than the
 

average gain rate of normal weight children their age.
 

Nome gardens in Indonesia, Thailand, and
 

Philippines produced mean crop yields of 1.00-1.21
 

kgs/day and supplied over 100% RDA for vitamin A and C;
 

and 15.6-26.0%, 44.8-50.3%, and 35.1-82.9% of RDAs for
 

protein, calcium and iron, respectively (16).
 

For those who have no land or whose land is
 

severely limited, food plants can he grown in
 

containers. Type of container and its location in
 

relation to the sun, soil type and quantity, plant
 

care, insects and diseases, harvesting practices and
 

choice of plants, will all influence container yield.
 

Even though leaf vegetables, spices and condiments,
 

legumes, fruit vegetables, roots and tuber crops can be
 

successfully grown in containers, leaf vegetables and
 

spices provide the best ongoing yields. it has been
 

estimated that a family of four, producing food in 100
 

1-gallon (4 liters) containers could produce 100% of
 

vitamin A and C needs and 20% of protein needs (17).
 

Aside from the present study, container 

gardening has not been siqnificantly undertaken, on a
 

project basis, in Jamaica.
 

DESCRIPTTON OF THE STUDY AREAS AND SAMPLES 

The communities in which the study was carried 

out, Central Villaqe, Tawes Pen and Christian Pen are 

http:1.00-1.21


low income suburban communities with similar
 

environmental conditions.
 

Central Village is a highly populated village
 

situated about three miles east of Spanish Town.
 

Unemployment is high in the area. There is little or
 

no scope for agricultural activities especially on the
 

northern side, an area which is virtually all rock. A
 

few major industries have been recently established,
 

intermittently, in the eastern section of the village,
 

but these provide only limited employment for the
 

villagers. The village had been without health
 

services for many years. The recently opened health
 

center is very short staffed and is unable to
 

adenuately meet the health needs of the community.
 

Sanitary conveniences are lacking in many homes.
 

Central Village is divided almost equally by the
 

Kingston to Spanish Town main road. The residents on
 

the northern and southern divisions are of opposite
 

political persuasion: this makes it very difficult to
 

establish a spirit of cooperation in the community.
 

Tawes Pen lies to the west of Spanish Town. It 

is comprised of small districts such as Saint Johns 

Road and EFlerslie. Unemployment is hiqh. Housing in 

the area is of a low standard and multiple households 

are commonly seen in one building. qanitary 

conve,-,iences are also lackinq in many homes. The area 

is served by tie Villa Nova Health Center. 
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Christian Pen is a suburban area about six miles
 

to the south east of Spanish Town. It encompasses a
 

few other small districts such as Caymanas Bay, Glade
 

and Watson Grove. The area is very depressed with a 

high rate of unemployment. A small number of young
 

people find employment at the Caymanas Park Race Track
 

and at a small sawmill apart from which there are no
 

industries nor agricultural operations. Part of the
 

Caymanas Suclar Estates occupy the northern boundary and 

a few of the older people find employment on the sugar 

cane plantation. Physical anemities are grossly
 

lacking i. the area and garbage disposal is 

nonexistent. Very few homes have toilet facilities and
 

the open lands are used by many as sanitary
 

conveniences. This area is served by Christian Pen
 

Health Center.
 

The study groups were oh'ained from mass house 

to house weiqhings of 1,000 children in Christian Pen
 

(Group A: Container Garden Community), 873 children in
 

Tawes Pen (Group B: Nutrition Education) and 1,000
 

children in Central Village (Group C: Income).
 

METHODOLOGY
 

Study Desiqn
 

Field research aides employed by the project 

conducted house-to-house weinhing of children 0-59 

months. In (-hri!;tian Pen, 94 children fall ing in Gomez 

II and III were enrolled in the gardening group (A) ; in 
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Tawes Pen 100 children in Gomez grades II and III were
 

enrolled in the nutrition education intervention group
 

(B): and 94 children falling in Gomez II and III were
 

enrolled in the income generating group (C). A
 

questionnaire was administered for each child enrolled. 

Data collected included socioeconomic characteristics
 

of the mother: and ane and feedina history of the
 

child. The interventions extended over a 14 month
 

period and included the activities described below.
 

Income Generatinq Tntervention. Mothers or 

guardians of malnourished children in this intervention 

earned a supplementary income by meeting for two 

consecutive days per month to make garden containers 

from 45 gallon drums. Drums were cut horizontally and 

cut edges turned in. Five holes were made in the 

bottor" of each container to facilitate drainage. 

Traininq and supervision were done by a garden 

container trainer recruited from the community. The 

participants were paid 45 J$ per month and an 

additional 10 J$ lunch allowance. The total stipend 

received represented 22.9% of the minimum wage in 

Jamaica. Each enrollee recorded and submitted a Jist 

of all items purchased with the income earned. 

Nutrition Education Intervention. This
 

intervention cnn:;isted of two components, a site 

component and a home component . In th, site component 

an average of 17 mothers qathered at a time, in a group 



setting, in a central location. Nutrition sessions
 

ranginq from 1 1/2-2 hours in length were conducted by
 

an experienced nutritionist on a bi-monthly basis. 

Teaching methods used were, lecture/discussion and
 

audio-visuals; topics covered were, advantages of
 

breast feeding, breast feeding techinques, feeding the
 

younq child four months to one year, feeding the young
 

child one year and over, how to protect the child from
 

diarrhea, and sanitation.
 

The home component entailed follow-up vigits to 

reinforce messages delivered at the group sessions. 

Field research aides visited mothers at their homes 

twice per month to reinforce nutrition education 

messages and monitor feeding behavior.
 

Container Garden. This intervention also
 

consisted of a site component and a home component. In
 

the site component an average of 12 mothers gathered in
 

a central location for a group training session ranging 

from I to 1 1/2 hour in length. The training sessions
 

were conducted by an agricultural expert and teaching 

methods included lecture/discussion and demonstrations.
 

Topics covered were, container drainage requirements; 

container protection and placement in the yard: amount
 

of soil and depth; seeding; fertilizing; pest and 

disease control: expected yield for plants; and, 

harvest ing. 

The home component entailed planting in four 
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drum halves, sweet potatoes, callaloo, red peas and
 

carrots. Trained field research aides visited mothers
 

to supervise the planting of the crops and returned
 

twice per month to assist and monitor plant growth and
 

harvesting.
 

An overall limitation in the design of the study
 

was that enrollment occurred ongoingly between February
 

1986 and January 1987, thus, rehabilitation
 

interventions did not begin at the same timr for all
 

the children. As a result, the numbers of children
 

within the different groups at nine months of study,
 

depended mainly upon whether or not they had been
 

enrolled early enough to have participated for nine 

months. The container garden group (A) was
 

particularly affected because for the Group A FRAs
 

a.ss;iqned gardening responsibilities delayed rates of 

enrollment.
 

Also, with respect to the container garden
 

group, intervention onset was delayed until gardens
 

produced and production fell short of expectations. 

Conditions could not be established to achieve a
 

true control qroup in the study. However, common
 

intervening variables were contolled for in the final 

analysis of the results. 

St.,tist ical Analysis 

A menu driven data base management system was 

cuistom designed for the maintenance of nutritional data 
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records for each participant's response to the various 

questionnaires. The data base management system 

required use of 640K PAM and two 5 1/4" floppy disk 

drives and MSDS, IBM PC compatable microcomputer. 

The data were subjected to an analysis of 

variance and Chi Square test as outlined by Steel and 

Torrie (18). Where appropriate, means were compared 

using the Duncan's multiple range test. These test 

were facilitated by the use of a modified version of
 

the MMSTAT (19) packaqe of the Tuskegee University 

academic computer system and a Model 138 Zenith
 

microcomputer. 

RESULTS 

A total of 2,873 children between the ages of
 

0-59 months were weighed during the enrollment period 

of this study (February 3986 thru January 1987).
 

According to the Gomez growth monitoring system and 

usinq weight for a(je as an indicator, 2,586 (90%) of 

the children were normal (> 90%) or mildly 

malnourished (90--75%: Grade 1); 269 (9.4%) were 

moderately malnourished (75-61%: Grade II) and 18 (.6%) 

were severely malnourished ( <60%: Grade ITT); Table I.
 

Of the tot-al 287 Grade II and III children in
 

the study group, 93 were from community A: Backyard 

Garden; 100, community B: Nutrition Education; and 94 

were from comrmu- tv C: Income Generation. Grade III 

children wore relatively few, reprr senting 1, 11 and 6 
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of the 287 malnourished children in communities A, B,
 

and C, respectively (Table 1).
 

The mean initial weights of the children are
 

shown in Table 2. The mean weight of Group C (income) 

of 8.6 + 3.8 kqs was significantly hiqher (P<.05) than 

the mean weights of Group B (nutrition education), 7.6
 

+ 3.80 kqs and Group A (container garden), 7.8 + 3.96 

kgs. 

Within all three groups, most of the 

malnutrition occurred during the mid-weaninq age period
 

(Tables 3 and 4). Nearly half (127, 44%) of the Gomez
 

qrade IIs and TTI were concentrated within the
 

children 12-23 months of age; 75 (26%) of the
 

malnourished children were 24-35 months old. Actually
 

these two groups combined represented 71% of the total 

malnourished 0-59 month old children. The two age
 

groups preceding (6-1i ronth olds) and following (36-47 

month olds) included 31 (11%) and 22 (8%) of the Grade 

IIs and IIs. There were relatively few malnourished 

children in the age groups 0-6 months (14, 5%) and 

48-59 months (15, 5%).
 

As also shown in Tables 3 and 4, the mean 

initial weights within each of the age categories were 

similar for all three intervention communities (A, B, 

and C). 

Table 5 summarizes Come-" weight for age grade 

changes for 246 (86,) of the original 28, malnourished 
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children with nine month follow-up weights for each
 

intervention group. Overall, 58 of the 246 (24%) the
 

children achieved normal or Grade I weights after nine
 

months of study. The remaining 188 (7t%) remained in
 

Gomez Grades II (184 children) and III (4 children).
 

It is important to note however, that 43 (74%) of the
 

children who improved to Grade I or normal, received
 

the nutrition education intervention. Only 14 (16%) of
 

the 88 children in the income group and one child among
 

the 60 in the container g-arden group had normal or
 

Grade I nine month follow-up weights for their ages. 

Mean weight gain nine months after enrollment
 

into the study is shown in Table 6 for each of the
 

intervention groups. The nutrition education groups 

weight gain of 2.14 + .22 kqs was significantly greater 

(P <.01) than was the gain of 1.45 + .25 kgs and 1.20 + 

.30 kqs in the income and container garden groups 

respect ivel y. 

Table 7 includes mean weight gains for the
 

mid-weaninq period (12-23 and 24-35 months) after nine
 

months of intervention for the three study groups.
 

Mean weight gain of children in the nutrition education
 

intervention (Group R3) for both the 12-2? month olds
 

(2.2 + .2) kqs) and the 24-35 month olds (1.74 + .26 

kgs) were significantly higher (P <.01) than the mean 

gains of their respective age q-ups who received 

container garden (Group A) or income (Group C) 
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interventions. For 12-23 and 24-35 month olds mean
 

gain after nine months for Group A was 1.19 + .43 and 

.67 + .48, and 1.57 + .25 and 1.13 + .34 for Group C. 

The higher nine month mean weight (lain noted for
 

the 12-23 and 24-35 month olds in Group A was also
 

evident (P <.01) for the six month study period (Table
 

8). Children 12-23 and 24-35 months old in the
 

nutrition education group gained 1.7 + .25 kgs and 1.5 

+ .26 kgs, respectively. Respective mean gains in 

Group A and Group C were .80 + .44 kgs and 1.2 + .38 

kgs for the 12-23 month -Ids: and .43 + .31 kgs and 1.0 

+ .33 kgs for the 24-35 month olds. 

The 12 month mean weight gains for these two age 

groups are shown in Table 9. Again, it is apparent 

that weight gains were significantly greater for the 

nutrition educaion group (12-23 month olds: 2.6 + .41 

kgs vs 1.4 + .48 and 1.6 + .46 kgs, P <.01; and 24-35 

month olds: 2.3 + .25 vs 1.1 + .69 and 1.5 + .61 kgs, P 

<.05). 

The difference (P <.05) in weight gain observed 

with the nutrition education group occurred during the 

first six months (enrollment to month 6) of 

intervention (Table 10). During the second six month 

period (month 6 to month 12) mean weight gains were 

similar for the three groups 

PT CT'SS ]O 

The elevated prevalence of moderately to 
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severely malnourished 0-59 month olds (10%) observed in
 

this NIM study Parish of St. Catherine, Jamaica,
 

compared to th, national average is in agreement with
 

the national survey findings. Likewise, that
 

malnutrition in lamaica is characterized by moderate 

rather than severe conditions is further established
 

here. The results also support reports from Jamaica
 

and around the world which rank weaning age children
 

(12-35 months) at highest uisk.
 

NIM is based on the premise that an 

interpersonal an] prohlem-specific nutrition education
 

approach, supplementary income and family gardens can
 

reduce childhood malnutrition. The study clearly
 

showed that malnourished children from the nutrition
 

education intervention group cained significantly (P 

<.01) more weiqht than di children from the container 

garden and income iroups. This difference was not 

merely due to random aqe differences within the groups 

as demonstrated from comparisons for the same age 

groups between interventions. 

12-23 and 24-35 month olds gained significantly
 

more weight over 9 month, 6 month and 12 month study 

periods than did their income and container garden 

counterparts (P <.01 or P <.05). This higher weight 

qain ohserved in the nutrition education group occurred 

diirinq the firpt six months of intwrvontrion as weiqht 

qain in the second six months was not siqnificantly 
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different between the groups.
 

We are unable to say to what extent nutrition
 

education itself was responsible for the differences in
 

weight qain between the groups as it was not possible
 

to run a control group for the study. However, based
 

on 	the homogeniety of the qIroup, with respect to other
 

common intervening demographic variables, it is our
 

contention that nutrition education was the determining
 

factor.
 

Furthermore, in comparing the relative
 

effectiveness of the different interventions, the
 

followina questions surface:
 

a. 	Were the nutrition education messages
 

relevant, understood and practiced with the
 

study children?
 

b. 	 Was the income cenerated sufficient to have
 

a sianificant effect on food purchases for
 

the study children?
 

c. 	 Were the container garden yields sufficient

ly adequate to significantly contribute to
 

the nutritional requirements of the
 

children?
 

There is no question that the nutrition education 

program was sound. It was carried out by a qualified 

local nut-ritirnist and drw upnn the extensive 

experiences: of Dutrw>rn of the Ministrythe -ivisien 

of iVeAith. Se.sions wer,- well attended and post-test 
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scores indicated that mothers and field research aides 

(FRAs) comprehended the lessAions. In addition, reports 

of follow-up reinforcement and observation during home 

visits by the research aides generally noted positive 

changes in infant feeding behavior. 

Likewise, the monthly income of Group C was 

sufficient to purchase enough supplementary food to 

impact on weight gain in this group. Actually, the 55 

Jamaican dolla,-! (J$) earned per month rept:erents 

approximately 20% of the minimum wage in ,Jamaica. The 

total estimated cost for a low cost menu for a family 

of five in Jamaica was 20.35 (JS)/day or 610.50 (JS)/mo 

in 1986. However, there is always the likelihood that 

the monies will be used for some non-food items; and 

even if only food is purchased, its not likely that it
 

will be reserve,-] completely for the malnourished child.
 

Records of Group C purchases indicated that 52% of the . , ,<
 

45 J$ was spent on food. ,4
 

The container gardens were intended to 

supplement the malnourished child's diet, providing > 

10% of energly needs and approximately 1/3 or more of 

his RDA for protein, vitamin A and iron. Expected 

yield per 45 gallon drum, half for sweet potatoes, 

cnwpeas and carrots, was 5 lbs per harvest or 10 lbs in 

total as two drum halves were provided for each crop; 

ar.d three harvests were proje ct td for the ]4 mvntlh 

study period. Callaloo was to be available ongoingly 
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to provide a minimum of 3, 2 oz servings/week or
 

aoproximately 30 ibs were projected over the 14 month
 

period. If project expectations had been realized,
 

container gardens would have provided the following key
 

nutrient contents:
 

Key Nutrients Contents
 
Amount Energy Protein Vitamin A Iron 

Container Crops (Ibs) (kcals) (gins) (R.E.) (mg) 

Sweet potatoes 30 15,510 231 322,793 96 

Cowpeas 30 15,660 1,089 1,622 231
 

Carrots 30 4,230 123 433,000 81
 

Callaioo* 30 3,120 408 331,291 30
 

Total 38,520 1,851 1,088,706 438
 

9 Mo PDAs 2 for 
12-35 mo olds 351,000 6,210 108,000 270 

% PDA suppl ied 11 29 >100% >100% 

Unfortunately, container gardens fell far short of
 
expectat ion s. 

Sweet potato crops failed, generally providing 0
 

to one harvest and no more than a 2 lb yield over the
 

whole study period. Peas fared a little better overall 

with about 3/4 of the qroup reporting crop yields, 

though quite minimal; only five mothers reaped 

USDA Anriculture Handbook No. 456, Nutritive Value
 

of American Foods, 1975.
 

Naticen;l Pe;earch Cnuncil, Recommended Dietary
 

A] owanc, 9th I-,di i t ' n , 1980.
 

* Spinach value! have been used far callaoo. 

2 
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3 lb.s or more and peas were harvested only once during 

the study period. Though not sufficient to influence
 

significantly nutritional status, carrot yields were
 

better with 12 mothers reporting harvests of 4-9 lbs
 

and about 1/4 reported 2-3 harvests. Relatively
 

speaking, mothers were most successful with their
 

callaloo container crops. Though ranging in quantity
 

=from < 3 lbs (n = 54) to 22 lbs (n 7), 71 mothers 

reaped callaloo, 26 mothers reaped 2 or more harvests.
 

Upper levels of production reported for peas, carrots
 

and callaloo for the best combined garden crops met <2%
 

RDA for enerqy and protein due to poor yields for peas
 

and, for energy sweet potatoes. Vitamin A and iron
 

contents in the best qarden combinations met 1/3 or
 

more respective RDAs because of better crop yield for
 

callaloo and carrots.
 

These results are in conflict with other reports
 

for container garden yields in the tropics (USDA,
 

1981). There were several factors which impeded
 

progress in this area: first plantings failed due to a
 

dry spell; replanted crops were later destroyed by
 

floods, domestic animals (goats and chickens primarily)
 

often invaded garden areas; water was not conveniently
 

located nearby; and many mothers just lacked interest 

and could not he motivated to regul.-,cly take care of 

the qarden plants. 
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SUMMARY AND CONCLUSIONS
 

Where resources are sufficiently adequate to
 

result in improved manaqement for improved nutritional
 

outcomes, nutrition education is the better investment
 

choice. With gardening and income interventions there
 

is always the risk of resource diversion to other
 

family members, low-nutrition foods or even non-food
 

commodities. In such instances rehabilitation of the
 

intended malnourished child is delayed or even
 

prevented.
 

In addition, where rehabilitation will depend on
 

crop production, it is unrealistic to plan for
 

immediate LXffects as growing season care and weather
 

will all influence whert and how much food will be 

available to the child.
 

These findings have important implications for
 

developed as well as developing countries. However, to
 

fully evaluate the potential impact of nutrition
 

education, answers to at least two questions are
 

needed:
 

1. 	What is the lasting impact of the nutrition
 

education intervention? and,
 

2. 	 Will nutrition education produce similar 

effects in other higjh risk communities?
 

Additional research is required to answer these and
 

other questions. 
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RECOMMENDATIONS
 

An immediate recommendation is a broad-based 

dissemination of these results to appropriate agencies
 

and orcianizations. This will be initiated through a
 

Caribbean Conference on the subject in the Spring 

1988. 

Also, additional applied research is recommended 

to further substantiate and expand upon the findings of 

this study. There is a need to develop rapid and 

accurate mechanisms for identifyinq high nutritional 

risk communities where nutrition education efforts are 

most likely to succeed. This will require the 

estahlishment of a mechanism to rapidly and reliably 

determine the extent to which food resources management 

can be improved to rehabilitate malnourished weaning 

aae children in the family. In families where maximum 

food resources management will not result in sufficient 

nutrition for the malnourished child, nutrition 

education without food resources supplementation will 

not be successful.
 

Research efforts should be directed toward 

establishinq the effectiveness of nutrition education 

for both rehabilitation and prevention of malnutrition 

in weaning] aqn children. 

---sed on the results of this study and the 

research needs summarized above , the followina 



24 

recommendations are made: 

1. 	Monitor the nutritional status of Group B
 

children (nutrition education) in the
 

12-35 month old aqe ranqe whose nutritional
 

status improved and did not improve over
 

the next two-year period to measure the
 

long-term impact of nutrition education.
 

2. 	 Identify new malnourished children in a 

second hicih risk parish (Westmoreland) and 

measure influences of problem-specific 

nutrition education on their rehabilitation.
 

3. 	 Ident , families MImoni those with 

malnourished children in communities A 

(container qarden) and C (income) with the 

least food resources and test the effects 

of nutrition e(ducation supplemented with 

income toward rehabilitatinq these children.
 

In 	 the meanwhile, these results should send an 

important messaqe to policy makers about the potential
 

value of qivinq nutrition education priority
 

consideration in planning food and nutrition programs.
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Table 1. 	 Summary of prevalence of malnutrition by study intervention
 

co nmunities
 

i 
Gomez Classifications
 

Na 
or Grade 1b Grade 2 Grade 3
Tntervention 


Communities Group No. No. (%) No. (%) No. (%) 

Christian Pen A 1000 907 (90.7) 92 ( 9.2) 1 ( .1) 

Tawes Pen B 873 773 (88.5) 89 (10.2) 11 (1.3) 

Central Villaqe C 1000 906 (90.6) 88 ( 8.8) 6 ( .6) 

Total (%) 	 2873 2586 (90) 269 ( 9.4) 18 ( .6)
 

Gomoz welqht for aqe qrowth monitorinq system uses the median 

value for the Bostnn population as a standard and derives the 

fo] lowinq Classifications:
 

a Grade normal (n: > 90%)
 

b Grade I (mildly malnourished: 90-75%)
 

Grade TI (moderately malnourished: 75-61%)
 

Grade III (severely malnourished: < 60%)
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Table 2. 	 Mean initial weight of children 

by intervention group 

1
 
Mean weight
 

Interventions Groups Number (kgs) 

A 93 7.8 + 3 . 9 6 bContainer qarden 

Nutrition education B 100 7.6 + 3.80 b 

Income C 94 8.6 + 3 .8 0a
 

Total 287
 

1 ,ean + S.D.
 

ab Any two means with the same superscript are not
 

siqnificantly different at P<.05 level of
 

probability using the Duncan's multilple range
 

test. 



Table 3. Summary of initial weight and age of younger children by intervention group 

Age (months)
 

0 - 5 6 - 11 12 - 23 
1 

No. Mean 1 Weight No. Mean Weight No. Mean Weight 

Interventions Groups (kqs) (kgs) (kgs)
 

Containe_ garden A 6 (3.7 + .88) a a a8 (5.6 + 1.63) 42 (7.6 + 1.69)

a aNutrition education B 4 (4.0 + .95) a 14 (6.3 + 2.27) 43 (7.3 + 2.37) 

Income C 3 (3.9 + 2.3 )a 9 (6.0 + 1.81) a 32 (7.5 + 1.99) a 

Total 14 31 127
 

1 Mean + S.D. 

a Any two means with the same superscript are not significantly different at P<.05
 

level of probability using 
the Duncan's multiple range test.
 



Table 4. Summary of 
initial weight and age of older children by intervention group
 

24 - 35 

No. Mean Weight 

Interventions Groups (kgs) 1 

Age (months) 

36 - 47 

No. Mean Weight 

(kgs) 

b
Container garden A 23 (9.1 + 2.12) 10 (10.0 + 2.40)' 

Nutrition Education B 28 (9.1 + 1.70) b 5 (10.1 + 2.56) a 

Income C 24 (9.5 + 1.71) a b 12 (10.5 + 1.95) a 

Total 75 22 


Mean + S.D. 

a Any two means with the same 


48 - 59 

No. Mean Weight 

(kgs) 

1 (10.9 + 0 a 

11 (11.3 + 3.2) a 

3 (10.9 + 2.0)' 

15 

superscript are not significantly different at P<.05
 

level of probability using the Duncan's multiple range 
test.
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I
Table 5. 	 Summary of Gomez weight for age grade changes of
 

children between program enrollment and at 9 month
 

follow-up as influenced by intervention group
 

Study Periods
 

Initial 9 Mos
 

Interventions Groups (No.) (No.)
 

Containter garden A 

Na or Grade T -- ) 2
 

Grade II 92 58
 

Grade III 1 1
 

Total 93 60
 

Nutrition Education B
 

N or Grade I (--) 43
 

Grade II 89 54
 

Grade III 11 1
 

Total 100 98
 

Income C
 

N or Grade I (--) 14
 

Grade II 88 72
 

Grade III 6 
 2
 

Total 94 88
 

Gomez wrioht for age growth monitoring system uses the
 

median value for the Boston population as a standard and
 

derives the following Classifications:
 

a Grade normal (n: > 90%)
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b Grade I (mildly malnourished: 90-75%)
 

C Grade IT (moderately malnourished: 75-61%)
 

d Grade III (severely malnourished: < 60%)
 

2 (--) Normal and Grade I children were not enrolled into 

the program. 
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Table 6. 	 Mean 9 month weight of children by 

intervention group 

1 
Mean weight gain 

Interventions Groups Number (kgs) 

Container qarden A 60 1.20 b + .30 

Nutrition education B 97 2.14 a + .22 

Income C 88 .4 5 b + .251
 

Total 245
 

Moan + S.D.
 

ab Any two means with the same superscript are not
 

significantly different at P<.05 level of
 

probability using the Duncan's multiple range
 

test.
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1 

Table 7. Summary of weight gain of children duiring 9 month study 

period as influenced by study intervention and age
 

Aqe (months)
 

12 - 23* 24 - 35**
 

1
 
Mean Wt. Gn. Mean Wt. Gn
 

Interventions Groups No. (kqs) No. (kgs)
 

b

Container garden A 28 1.19 + .43 16 0.67 + . 4 8 b 

aNutrition education B 43 2.22 + .29 28 1.74 + .2 6 a 

Income C 27 1.57 + .25 b 24 1.13 + .34 b 

Total 98 68 

Mean + S.E. 
a b Any two means within the column with 
the same superscript are
 

ncot significantly different at P<.05 (*) or P<.01 (**) level of
 

probability using the Duncan's multiple range test.
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Table 8. Summary of weight gain of children during 6 month study
 

period as influenced by study intervention and age 

AQe Months 

12 - 23 24 - 35 

Mean Wt. Gn. Mean Wt. Gn. 

Interventions - Groups No. (kgs ) No. (kqs) 

c
.80 + .44 9 .43 + .31 cContainer qarden A 22 


+ . 2 5 a 30 1.5 + .26 aNutrition edtication B 38 1.7 

1.0 +Incomr- C 16 1.2 + . 3 8 b 16 . 3 3 b 

I Mean + S.E.
 

ah Any two means within the column with the same superscript are not
 

sicniticantly different at P<.01 using the Duncan's multiple range 

test. 
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Table 9. Summary of weight gain of children during 12 month study
 

period as influenced by study intervention and aqe
 

Aqe (months) 

12 - 23* 24 - 35** 

Mean Wt. Gn. Mean Wt. Gn 

Interventiens Groups No. (kgs) No. (kgs) 

Container qarden A 22 1.4 + . 4 8 b 9 1.1 + .69b 

'utr4tion education B 33 2.6 + .41 a 32 2.3 + 2 5 a 

C 15 1.6 + .46b 14 1.5 + . 6 1 bincomo 

Mean + S. E.
 

Any two means within the column with the same superscript are not
 

siqnificantly different at P<.05 (*) or P<.01 (**) level of
 

probability using the Duncan's multiple range test.
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Table 10. 	 Summary of weight gain of children during first and 

second six month period as influenced by study 

intervention 

Weiqht Gain (kg)
 

First 6 Months SECOND 6 MONTHS
 

Interventions 
 Groups 	 No. (Mean I + S.E.) No. (Mean + S.E.)
 

.26cA  
Container garden A 41 .70 + 20 .86 + .35 aA 

Nutrition Education B 82 1.8 + .20' A 71 .75 + .15 aB 

Tncome C 56 1.2 + .2 6hA 34 .72 + .38 aB
 

1 Mean 
+ S.D.
 

a c Any two means between the columns with the same lowercase 

superscript are not significantly different at P<.05 usin;
 

the Duncan's multiple range test.
 
AB Any two means betwen the rows with the same uppercase
 

superscript are not. riqnificantly different at P<.05 using 

the Duncan's multiple range test. 
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