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(4) stunting as a malnutrition indicator reflects the problem of chronic

food insecurity of the country more than the other two indicators because of the

relation a deficit in height-for-age of a child has to results of long-run cumulative

experience of slowed growth. Therefore, in the forthcoming discussions more

emphasis will be given to the prevalence of stunting.

Changes in Nutritional Status of Children

Under 5 From 1983 to 1992

A comparative analysis of the 1983 and 1992 National Rural Nutrition

Survey results was used to test changes in the nutritional status of children

under 5 between 1983 and 1992. Based on the national averages of the preva

lence rates of stunting in children by age group, a chi-square test was per

formed. Significant difference was found in the nutritional status of children

under 5 years of age between 1983 and 1992. There was a deterioration in the

nutritional status of children under 5 over this period (Figure 6). The prevalence

of stunting (low height-for-age) increased by 4.4% (p<0.0001) from 1983 to

1992. The prevalence of underweight significantly increased by over 10% from

1983 to 1992 (p < 0.0001). On the other hand there was no significant differ

ence in the prevalence of wasting between the two periods.

Analysis based on the regional averages has also resulted in the same

findings which indicated that a country-wide deterioration in nutritional status of

children was observed over the same period (p < 0.0001). Actually no signifi

cant improvement was observed in any of the 11 administrative regions covered

by the surveys as will be discussed in the section on regional differences.
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the South to 74°At for Gonder in the North (Figure 8). Refer to the map of

Ethiopia (Appendix B for the names and locations of regions.

In 1992 the prevalence rate of stunting increased in general, and no zone

was found to have a prevalence rate of less than 60%, except the individual

regions of Bale and Gamugofa. For the North and South zones there was no

significant difference in nutritional status of children between 1983 and 1992.

TABLE 6

DIFFERENCES IN THE PREVALENCE OF STUNTING AMONG
REGIONAL ZONES IN ETHIOPIA: 1983 AND 1992.

Prevalence of stunting Change from

ZONES 1983 1992 1983 to 1992

% Sample % Sample % p-value

CENTRAL 58.8 2556 61.9 5545 3.1 <0.005

NORTH 68.9 2043 68.9 5601 0.0 >0.1

SOUTH 59.3 1883 60.2 4595 0.9 >0.1

WEST 54.5 2277 63.6 3218 9.1 <0.0001
LIKELIHOOD II U
RATIOX2

Value 99.316 98.732
df 3 3
p-value <0.0001 <0.0001

Source: CSA. 1992b and 1993 (1983 and 1992 NRNSs).

df =degrees of freedom.
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On the other hand, the Central and West zones experienced a great deteriora

tion in nutritional status of children from 1983 to 1992 (with p < 0.0005 and

p < 0.0001, respectively).

The armed conflicts and civil unrest, among other factors, seemed to be

contributing to the nutritional problems in the North in 1983 and to the deteriora

tion in 1992 in the Central and West zones. In 1983 all regions but the

North were relatively peaceful with no armed conflicts. During the 1992 survey

the conditions were completely reversed; only the North was relatively without

civil unrest. As indicated earlier, Pausewang at al. (1990) showed an impact the

armed conflicts had on regional famines in the North.

Differences in Nutritional Status of Children by Agricultural

System and Socioeconomic Groups

The community agricultural types and average household farm sizes, as

socioeconomic grouping factors, were analyzed to help explain differences in

nutritional status of children across and within the agricultural systems. The

grouping was based on CSA classification (CSA, 1993). The community agri

cultural types included: cattle raising, cereals growing, cereals plus cash crops

farming, cereals plus roots growing, coffee growing, roots growing, and others.

These agricultural systems are subdivided according to the average cultivated

area holding (farm size).

A significant difference in the prevalence of stunting among the seven

agricultural activities (p < 0.0001) was identified by the chi-square test. Table 7

summarizes the differences in the average prevalence rate of stunting among

the various agricultural systems. The table is organized in decreasing order of
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the prevalence rate of stunting to indicate a pair-wise comparison between any

two consecutive variables (agricultural systems).

TABLE 7

DIFFERENCES IN THE PREVALENCE OF STUNTING AMONG
AGRICULTURAL SYSTEMS IN ETHIOPIA

Prevalence of Pair-wise
AGRICULTURAL stunting comparison*

SYSTEM % Sample p-value x2-value

COFFEE 76.6 401

ROOTS 66.7 778 <0.0001 12.543

CEREALS 64.7 15165 >0.1 1.362

OTHERS 63.4 1544 >0.1 0.971

CEREALS PLUS ROOTS 60.1 1701 <0.05 3.787
CEREALS PLUS CASH

58.4 392 >0.5 0.366CROPS

CATTLE 47.8 245 <0.01 6.905

LIKELIHOOD U
RATIO X2

Value 77.973 *=> In the pair-wise comparison each
df 6 agricultural system was compared to
p-value <0.0001 the one immediately below it.

Source: CSA, 1993 (1992 NRNS).

df =degrees of freedom.
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The prevalence of stunting in children under 5 for coffee growing house

holds is the highest figure (76.6%) recorded. There is a very great difference in

the rate of prevalence of stunting between coffee and cattle community agri

cultural types. The prevalence rate of stunting in the coffee growers is higher

than any of the other systems (p < 0.0001). The prevalence rate of stunting

obtained for the cattle raising communities is lower than any of the other

systems (with p < 0.01 when compared to cereals plus cash crops growers, the

next lowest rate). There were no significant differences between cereals and

roots (p > 0.1) and between cereals plus cash crops and cereals plus roots (p >

0.5) agricultural types.

A logistic regression analysis was performed to assess any change or

difference in the nutritional status of children with different farm sizes or socio

economic grouping for each agricultural system. Each agricultural system was

divided into three or four groups based on equally spaced average farm sizes in

hectares. For instance, for cereals growing system, the average farm sizes vary

from less than a quarter of a hectare to greater than 1.5 hectares. For the

logistic regression analysis, cereals, and cereals plus roots were classified

using midpoints 0.25. 0.75, 1.25. and 1.75 hectares. For the roots, cereals plus

roots, roots plus cattle. and coffee systems. the midpoints 0.25, 0.50, and 0.75

hectares were specified. The farm size (X) in each agricultural system is the

independent variable. The sample size and the sample proportion of children

below -2 Z score height-for-weight for each farm size provide the data for

estimating the logistic regression model.

For a given agriculturallfarming system a logistic regression function:

In (P/{1-P}) =BO+B1 X;
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was determined using PROC LOGISTIC of the PC SAS® software.

where, X =farm size

P =probability of malnutrition

BO = intercept, and

B1 =slope for farm size

The results of the logistic regression analysis are given in Table 8.

According to the logistic regression analysis there is very significant negative

association between the average size of cultivated land and the prevalence of

stunting for cereals and cereal-root combination farming systems (p < 0.0001).

In the cereal-cattle, and root agricultural systems a negative association,

although not significant, was found between the farm size and prevalence of

stunting (p > 0.1). On the other hand, in the coffee and roots-cattle systems, a

positive, but not significant, association was found between the cultivated land

holding and prevalence of stunting (p > 0.1). A lack of negative association in

the coffee growing system is because, among other factors which may not be ex

plained by these data, coffee being a cash crop commonly grown on small farm

sizes may not have a significant positive impact on nutritional status of children.

For the root-cattle system which combines intensive roots farming and cattle

raising, a lack of negative association between farm sizes and the prevalence of

stunting in children was not expected.

Logistic regression functions can be fitted for the various agricultural

systems using the results in Table 8. For the cereal system, for instance, the

estimated logistic regression function would be:

In (P/{1-P}) = 0.7911 - 0.1701 X.



65

TABLE 8

RESULTS OF THE LOGISTIC REGRESSION ANALYSIS FOR VARIOUS
AGRICULTURAL SYSTEMS IN ETHIOPIA BASED ON FARM SIZES

AGRICULTURAL Intercept Coefficient Sample farma Standard

SYSTEM (Bo) (B1) p-value size size (ha) deviation

CEREALS 0.7911 -0.1701 <0.0001 12276 1.13 0.55
CEREALS AND
CATTLE 0.6471 -0.0711 >0.1 2823 1.12 0.55

CEREALS AND
ROOTS 1.3305 -1.155 <0.001 1400 0.61 0.18

COFFEE 0.4674 0.7239 >0.1 493 0.57 0.20

ROOTS 0.6973 -0.3648 >0.1 527 0.55 0.19
ROOTS AND

0.43 0.19CATTLE 0.1647 0.6402 >0.1 248

Source: CSA. 1993 (1992 NRNS).

Note: a =Average farm size in hectare (ha).

In this logistic regression model the coefficient B1 is negative (B1 = 

O. 1701). This indicates a negative relationship between the probability of

malnutrition and a farm size. As farm size of a household increases the

probability of child malnutrition decreases.

Then, In (P/{1-P}) =0.7911 - 0.1701 X ~ P =1/{1+E(-0.7911 +0.1701 X)}.
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Therefore, if cultivated land increases for the cereals agricultural system

by 1 hectare from 0.25 to 1.25 , the following result may be obtained.

In (P/{1-P}) =0.7911 - 0.1701 (0.25) =0.7486

P = 1/{1+E(-o·7911+0.1701[O.25])}= 0.68, and

In (P/{1-P}) = 0.7911 - 0.1701 (1.25) = 0.5785

P = 1/{1 +E(-o·7911 +0.1701 (1.25))}= 0.64.

This means that, on the average, the estimated chance for a child to be

malnourished is about 68 and 64% for households with 0.25 and 1.25 hectares

of cultivated land respectively. Therefore, the probability of stunting in children

under 5 would decrease from 0.68 to 0.64 as a result of an increase in one

hectare of cultivated land in the cereals growing system. In other words, on

average, there is an estimated 68% chance that a child living in a household

with a farm of 0.25 hectare may be malnourished (stunted). The chance for a

child to be malnourished would decrease to 64% if the household's cultivated

land increases to 1.25 hectare. Melkie at at (1993) also found (in Gonder

region, Northern Ethiopia) that the nutritional status of preschool children of

cooperative farmers with mean land size of 3.63 hectares was significantly better

than the nutritional status of non-cooperative farmers with mean land size of

1.41 hectares.
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Differences in Nutritional Status of Children

by Mother's Ethnic Background

Analyzing differences in the prevalence of stunting in children by mother's

ethnic background is considered important, because, the cultural differences in

child caretaking and feeding practices among the various ethnic groups in

Ethiopia are anticipated to have correlation with the prevalence of stunting in

children. The chi-square test was used to identify the overall and pair-wise

differences in nutritional status of children among nineteen ethnic groups.

Differences in nutritional status of children were found by mother's ethnic

background (p < 0.0001). The Berena ethnic group had 41.1 % prevalence of

stunting which was the lowest percentage recorded for any ethnic group (Table

9). This prevalence rate is significantly better than the prevalence rate in any

ethnic group (p < 0.05, when compared to Ari/Ara, an ethnic group with the

second lowest record). This result was in line with the findings from the

agricultural system analysis in which cattle raising communities were relatively

the best of all systems for nutritional status of children. The Berena is a sub

group of the Dromo ethnic group, and yet had lower prevalence rate of

malnutrition. This lower prevalence rate was expected, because, the Borenans

are predominantly cattle raising people, who depend mainly on animal protein

sources.

Data for the remaining ethnic groups were analyzed pair-wise (Table 9),

but discussion is provided only for selected reference ethnic groups. For

instance, Ari/Ara can be used as a reference, because this ethnic group had

relatively lower prevalence of stunting, only behind Borena. The only two ethnic

groups which are not different from ArUArs are Konso and Gimira. If Kembata,

with the highest prevalence of stunting, is taken as a reference, all ethnic groups



TABLE 9

DIFFERENCES IN THE PREVALENCE OF STUNTING IN CHILDREN
BY MOTHER'S ETHNIC BACKGROUND IN ETHIOPIAa.

Mother's ethnic Ok Sample 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
background stunted size

1. Kembata 73.0 318
2. Hadya 72.3 530
3. Kimant 71.8 195
4. Sidamo 69.5 750
5. Agew 67.6 253
6. Amhara 67.0 5846
7. Gedeo 66.5 501
8. Tigraway 65.8 1475
9. Welaita 64.6 311

10. Kefa 64.6 299
11. Others 63.1 1076
12.0romo 60.9 5988
13. Guji 60.9 327
14. Gurage 60.0 723
15. Garno 58.6 493
16. Gimira 56.8 329
17. Konso 54.6 174
18. Ari/Ara 51.1 427
19. Sorena 41.1 190
Likelihood Ratio X2 =192.517 P < 0.0001 ---~-~-

Source: CSA, 1993 (1992 NRNS) Note: a =The ethnic groups joined by solid lines are not significantly different from

each other (at 0.05 p-value) in the prevalence of stunting in children.

m
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except the Hadya, Kimant, Sidamo and Agew had a lower prevalence rate than

Kembata. No significant difference in the prevalence rate of stunting was found

among these five ethnic groups (Kembata, Hadya, Kimant, Sidamo, and Agew).

Two of these ethnic groups concentrate in the North (Kimant and Agew) while

the other three concentrate in the South (Kembata, Hadya and Sidamo). The

high prevalence of stunting among the Kimant and the Agew supports the

previous findings from the analysis of zones, in which the North zone was

identified as a seriously malnourished part of the country. However, the

Kembata, Hadya and Sidamo ethnic groups did not show similar results as that

of the analysis of zones. It is very likely that the high prevalence of stunting in

these groups can be concealed within the Southern zone prevalence average

rate, because Kembata and Hadya occupy one of the most densely populated

areas in Ethiopia.

It is also important to take the Orome as a reference ethnic group

because the Orome is the major ethnic group in Ethiopia. Only twe ethnic

groups, namely Borena and Ari/Ara (both in the Southern regions) had lower

prevalence of stunting than the Orome. On the other hand, the Orome had lower

prevalence of stunting than the Kembata, Hadya, Kimant, Sidamo, Agew,

Amhars, Gedeo and Tigraway. No significant difference was found between the

Oroma and the remaining ethnic groups.



CHAPTER V

DETERMINANTS OF NUTRITIONAL STATUS OF CHILDREN

UNDER FIVE YEARS OF AGE IN ETHIOPIA

Relationships Between the Nutritional Status of

Children and Selected Associated Factors

The three nutritional status indicators, Le.• the prevalences of stunting,

wasting and underweight are the main dependent variables used for the analysis

in this study. The prevalences of stunting, wasting and underweight described as

average percentages of children less than -2 Z Scores of the NCHSIWHO stan

dards (WHO, 1983) for each region were used and transformed to degrees by

arcsin-square root transformation (Steel and Torrie, 1980).

These nutritional status indicators were analyzed for significant relation

ships to the independent variables using correlation analysis. The variables with

high Pearson correlation coefficients (r > 0.4) or p-values less than 0.1 were

selected for regression analysis. As indicated in Table 10, total under five

population is very significantly associated with the prevalence of stunting of

children in general and with that of the older groups (24-59 months old) in

particular.

The prevalence of stunting was not found to be associated with the

overall prevalence of illness. The prevalence of illness is the total
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TABLE 10

PEARSON CORRELATION COEFFICIENTS FOR PREVALENCE OF
STUNTING AND SELECTED INDEPENDENT VARIABLES

71

Independent Prevalence of stunting by age groups of children
variables
of interest 6-59 months 6-23 months 24-59 months

R value P value R value P value R value P value
Total under 5 0.49 <0.05 0.19 >0.1 0.53 <0.01
population
% of children reported 0.27 >0.1 0.03 >0.5 0.36 <0.1
ill
% of children with 0.02 >0.5 0.05 >0.5 0.06 >0.5
diarrhea (incidence)
% of children with 0.38 <0.1 0.15 >0.5 0.41 <0.1
vomiting (incidence)
% of children with 0.31 >0.1 0.19 >0.1 0.32 >0.1
malaria (prevalence)
% of household with -0.52 <0.05 -0.45 <0.05 -0.45 <0.05
pipe/protected water
" of infants -0.39 <0.05 -0.41 <0.05 -0.29 >0.1
immunized (DPU
% attending at under -0.44 <0.05 -0.59 <0.005 -0.26 >0.1
5 clinics
Exclusive breast 0.61 <0.005 0.70 <0.005 0.46 <0.05
feeding up to month 8
88_92 average per 0.05 >0.5 0.13 >0.5 -0.03 >0.5
capita production
Number of nurses 0.19 >0.1 -0.09 >0.5 0.28 >0.1

Number of health 0.48 <0.01 0.34 >0.1 0.44 <0.05
centers
Population per health 0.47 <0.05 0.58 <0.01 0.29 >0.1
personnel
Population per health 0.60 <0.005 0.45 <0.05 0.53 <0.05

facility
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percentage of children with one or more incidences of diarrhea, vomiting, fever,

and other illness during 14 days before the survey.

On the other hand, the prevalence of wasting in children was positively

associated (r =0.44, P < 0.05) with the overall prevalence of illness, including

diarrhea, vomiting, fever, and others (data not shown). The association was

significantly stronger among younger children of age 6-23 months (r = 0.44, P

<0.05) than among older children of age 24-59 months (r = 0.32, P > 0.1). This

is because wasting, as an indicator of current acute malnutrition resulting from

failure to gain weight or actual weight loss, is very sensitive to the prevalence or

incidence of diseases (Carlson and Wardlaw, 1990). There was high correlation

between diarrhea and the prevalence of wasting (r =0.55, P < 0.01) in children

in general. The effect of diarrhea, however, is more closely related to the

prevalence of wasting among older children (r =0.62, P < 0.005) than among

younger children (r =0.22, P > 0.1).

Stunting was positively correlated with the distribution of health facilities

and the number of health personnel. Reasons for this result might be: (i) a high

positive correlation exists between population and the number of health facilities

and health personnel, and (ii), population is also highly positively correlated with

the prevalence of stunting. In other words, regions with a large population,

especially with a large number of children under five years have relatively more

health facilities but also have a high prevalence of stunting. As a result these

three variables, namely population, prevalence of stunting and health facilities

and health personnel were correlated in the same direction. Therefore, the

ratios of population to health facilities and health personnel are considered.

Population per health facility and per health personnel were positively correlated

with the prevalence of stunting (r =0.60 and 0.47, p < 0.005 &0.05 respec

tively). Percent of children attending under 5 clinics and regional per capita out-
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patient visits had negative significant association with the prevalence of stunting

(r =.44, P <0.05).

The availability of protected drinking water (pipe water) and the lack of

pipe water are equally strongly correlated with the stunting conditions, but in

different directions, negative and positive associations respectively. An interest

ing point to be noted is that the duration of exclusive breast feeding (a child care

factor) is the only factor that was found to be strongly positively associated with

both the prevalence of stunting and the prevalence of wasting.

According to this correlation analysis, association between the preva

lences of stunting and wasting was weaker (r =0.43, P < 0.05) than the associa

tions between stunting and underweight (r =0.82, P < 0.0001) and between

underweight and wasting (r =0.73, P < 0.0001). This is because underweight is

a general malnutrition indicator which can be considered as a summary

measure. Therefore, certain variables such as the population parameter and the

incidence of illness which were associated with only stunting and wasting

respectively were both associated with the prevalence of underweight. In addi

tion, incidences of vomiting and other illness and cases of malaria were also

identified as important factors having association with underweight. These vari

ables were not found to be associated to either stunting or wasting.

Determinants of Nutritional Status of

Children Under 5 Years of Age

As indicated previously. the findings of this study do not determine any

causal relationships. However, it is the aim of the study to identify the existing

associations between nutritional status of children and health and socio

economic factors. Summary of the correlation analysis (Table 10) and simple
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linear regression and multiple linear regression analyses were used to show the

associations between the prevalence of malnutrition and selected health and

socioeconomic factors.

From the correlation analysis, six independent variables, that the

researcher assumed were important which had significant positive or negative

correlation coefficients with the prevalence of stunting (r > 0.4 or p < 0.1) were

selected. The under 5 population, incidence of vomiting, exclusive breast feed

ing up to month 8, and the ratio of total population to the number of health

personnel had significant positive associations, while percent immunization

status and availability of pipe water had significant negative associations with

the prevalence of stunting. These variables were also tested for any multi

colinearity effect in order to fit a multiple regression equation.

Two other variables of interest, five year average per capita grain produc

tion and endemic cases of malaria. were included in the first step of the multiple

regression analysis. Production per capita was not correlated with the preva

lence of stunting in children (r =0.045, P > 0.5) in general and with the specific

age groups (r = 0.13, P > 0.5 for 6-23 months and r =-0.028, P > 0.5 for 24-59

months). The prevalence of malaria had a positive association with the preva

lence of stunting (r =0.31), but it was not significant (p > 0.1).

Based on the linear regression analysis, prolonged exclusive breast

feeding up to the end of month eight was found to have a high goodness of fit

(R2) of 0.38. On the other hand, after removing the major (statistically signifi

cant at p<0.05) multicolinearity effects and by fitting a multiple regression

analysis the following findings were obtained (Table 11).

An eight variable regression model run on the prevalence of stunting

(based on the transformed data from the original percentages using arcsin
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square root transformation) predicted 85% (p<O.01) of the variability. (See

Appendix C for the altemative model, based on the original percentage data).

The population parameter and exclusive breast-feeding up to the 8th month of

the child's age remained significant (p<O.05) determinants in the full eight vari

able model. All other variables were not statistically significant in the eight vari

able model.

TABLE 11

SUMMARY OF THE RESULTS OF THE MULTIPLE REGRESSION
ANALYSIS: DEPENDENT VARIABLE STUNTING

INDEPENDENT VARIABLES B-values F-values p-values

INTERCEPT 0.685 211.02 <0.0001

PER CAPITA GRAIN PRODUCTION 0.011 0.68 >0.1
(1988-92 AVERAGE)

INCIDENCE OF VOMITING 0.018 1.64 >0.1

IMMUNIZATION STATUS (OPT) 0.00037 0.25 >0.5

AVAILABILITY OF PIPE WATER -0.0014 0.69 >0.1

UNDER 5 POPULATION 0.00026 7.05 <0.05

EXCLUSIVE BREAST FEEDING 0.00205 5.98 <0.05
UP TO THE END OF 8th MONTH)

POPULATION PER HEALTH
0.0016 0.19 >0.5

PERSONNEL

PREVALENCE OF MALARIA 0.00061 1.82 >0.1

R2 =0.85 Regression F-ratio =6.39 => p<O.05
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The full model for the prevalence of stunting with eight independent

variables as determined using backward elimination stepwise regression

procedure of the SAS<B> system is stated as follows:

Stunting = 0.685 + 0.011prodnpercap + 0.018vomiting*

+ 0.00037immuneu1- O.0014pipewater + O.00026u5pop**

+ O.00205excbfmonth8** + O.0016poplhealthpers

+ 0.00061 malaria.

R2=0.85.

* =0.1 <p<O.05

Regression F-ratio=6.39**

** = O.05<p<O.001.

Where; Stunting - prevalence of stunting (transformed values of % of

children below -2 Z score height-for-age);

Prodnpercap - 5 year average per capita grain production in

quintals (1988-92);

Vomiting - incidence of vomiting (% with at least 1 incidence);

Immuneu1 - % of infants fully immunized (OPT);

Pipewater - % of households with (safe) pipewater;

U5pop - total number of children under 5 years old;

Excbfmonth8 - % exclusively breast-fed up to the end of month 8 of

a child's age;

Poplhealthpers - Ratio of total population to the number of health

personnel

Malaria - prevalence of malaria (% of children with cases).
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A backward elimination stepwise regression procedure was preferred.

because this procedure allows all the variables to be considered in the model at

the beginning. Based on maximum R-square value and/or least-sum-squares.

statistically insignificant variables were removed from the model one by one. At

the partial significance level of 0.1 only three variables (U5pop, Excbfmonth8.

and vomiting) remained in the final model after the fifth step of backward elimi

nation. The model with all variables significant (in the model at the 0.1 level) is

as follows:

Stunting = 0.6876 + O.0245vomiting** + O.000327u5pop***

+0.00262excbfmonth8***

R2=O.81 Regression F-ratio=20.06*** *** =p<O.0001

The three variable model has almost equivalent predicting power of

stunting as the eight variable model, with a larger F-ratio than the latter. The

goodness of fit (R2) of 81 % explained stunting well with a great improvement in

the F-ratio from 6.39 to 20.06. This indicates that the three variables explained

81 % of the variability in the prevalence of stunting with a 99.99% chance of

explaining this amount all the time. Although the findings from the present

regional aggregated data indicate only three statistically significant variables as

major predictors of the prevalence of stunting in children under 5 in Ethiopia,

certain variables still need special attention here.

If the stepwise backward elimination regression model discussed above is

examined, it will be noted that the three variables, namely population per health

personnel, infant immunization status, and grain production per capita were

removed respectively in the first , second and third steps with not much effect on
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the R2 value. Two other variables, availability of pipe water and prevalence of

malaria, were removed from the model in the fourth and fifth steps respectively.

According to the present data, pipe water availability and infant immuni

zation status were removed from the models because these variables cover a

very small percent of the population. The researcher assumes that there are no

inherent problems in these variables as predicting variables in explaining stunt

ing in children except that the variables do not apply to the majority of the data.

Had there been a sufficient proportion of the population with access to safe

drinking water (pipe water) and a sufficient proportion of infants receiving immu

nizations, these variables might have explained stunting better than they did in

this model. The case with the ratio of population to the number of health

personnel may be similar. That is to say the ratio is very large to establish a

significant relationship with the prevalence of stunting in children under 5 years

of age. The present health care coverage in Ethiopia (about 7,000 people per

health personnel in general and more than 20,000 people per physician) may

not show a statistically significantly recognizable effect on the nutritional status

of children based on the analysis of the national and regional aggregated data.

The other two variables which were not statistically significant in the

model (per capita grain production and prevalence of malaria) have different

problems. The problem with the average per capita grain production may arise

from aggregation. The per capita grain production which is based on regional

aggregation of production may obscure the differences between households with

low and high per capita grain production. In addition, per capita grain production

may not accurately reflect consumption in general and childhood food consump

tion in particular. As shown in Figures 2 and 3, reduced total and per capita

grain production exactly parallels the periods of famines, undernutrition and/or

malnutrition in Ethiopia.
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The case for the prevalence of malaria is different. The cases of malaria

can vary from one region or area to another simply based on the altitude. An

analysis based on different altitude groups would have been better, but this is

more than the scope of the present study.

As indicated in the stepwise regression analysis. the size of the under 5

population and the duration of exclusive breast feeding are the two most signifi

cantly related variables to stunting. On the average exclusive breast feeding

begins to become an important detrimental factor by the end of the fourth month.

The contribution of prolonged exclusive breast feeding to the prevalence of

stunting becomes very important when the duration is extended to month 8 (p <

0.0001). The prolonged exclusive breast feeding indicates that food supplemen

tation is introduced very late in most parts of the country. Therefore. the impor

tant issue is to identify the appropriate time for the introduction of weaning

foods. From the above discussion the fourth month of a child's age may be pro

posed as an appropriate time for the introduction of solid foods and these foods

should not be delayed up to the age of month eight in Ethiopia.

The other important factors highly associated with the prevalence of

stunting. in addition to the population parameter and prolonged exclusive breast

feeding, are prevalence of illness. especially of vomiting with or without diarrhea;

cases of malaria; number of health personnel. especially the number of nurses.

These factors are strictly related to the provision of health care including the

availability of potable water. community sanitation and health education. or the

lack thereof. A lack of support for rural infrastructure as well as a lack of appro

priate policies on these issues generally worsen the situation.
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CHAPTER VI

SUMMARY AND POLICY IMPLICATIONS

It was clearly indicated in the analysis of this study that the present nutri

tion situation in Ethiopia is worse than a decade ago. This very poor nutrition

condition of the country is highly associated with the lack of appropriate child

care and feeding practices, with the population pressure, with poor health, sani

tation, and water conditions, and with poor performance of domestic production.

The nutritional status indicators as well as the associated health and

socioeconomic factors were found to be significantly different among the regions

of the country and across the various agricultural systems and socioeconomic

groups. Moreover, these factors were significantly different by gender and by

major age groups of the children.

The poor nutrition, health and economic situation of the country are

generally expected to continue to deteriorate under the present rates of popula

tion and production growth and other prevailing conditions. To reverse the

situation, the government of Ethiopia in general and the policy makers in particu

lar should take immediate action to design and develop short-term and long-run

polices and programs. Although, it is very difficult to forward policy conclusions

from this study. nor is it appropriate. the following issues can be considered for

the development of short-term and long-run food and nutrition programs and

polices as depicted in the following schematic model (Figure 9).
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Figure 9. Schematic presentation of the relationships of various independent
variables to the prevalence of malnutrition in children, indicating possible
interactions and policy issues.

The problems of food insecurityI poor health status and the prevalence of

malnutrition are very closely associated in affecting the general well-being of

children in Ethiopia. Malnutrition in children as a core dependent factor, as
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shown in Figure 9, can be caused by a number of underlying and immediate

factors including poor health status and related factors such as infectious dis

eases, poor water and sanitation. food insecurity, improper child care and feed

ing practices, lack of appropriate policies and coordination among the responsi

ble institutions, and, needless to mention, the population pressure.

Implications for Food and Nutrition Policy and Planning

The underlying factors and immediate causes of malnutrition including

food insecurity and poor health status are not without solutions. The problem in

the past was that policy makers, program designers and project implementers

tried to solve the problems of malnutrition and food insecurity separately. In

Ethiopia the MOA. the MOPED and international donor agencies were con

cerned about food self-sufficiency as the basic strategy. without direct concern

to how the nutritional well-being of the population could be attained. On the

other hand, the ENI, the RRC. and international food aid providers concentrated

on solving malnutrition and providing relief, while the MOH was primarily dealing

with long-tern and short-term health issues. Despite these efforts, as indicated

in this study. the food security situation is becoming worse and the malnutrition

problem is becoming more serious.

This study suggests coordination between these two groups of institu

tions, specifically coordination in their policy planning, project analysis and

development options, so that efforts can be integrated to alleviate the problems

of malnutrition and food security at the same time. The nutritional objectives

must be explicitly included in this integrated approach.

There may be at least two important conditions for the explicit considera

tion of nutritional goals in national policies and in agricultural and rural develop-
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