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INTRODUCTION 

As a resu l t of recent studies documenting the low responsiveness of 
rura l d ie ts to short-term changes in incomes, increased household income 
is no longer considered e i ther necessary or su f f i c i en t f o r augmenting 
food consumption among the rural poor. These resu l ts suggest that there 
is substant ial va r ia t ion in nu t r i t iona l status among households with 
s imi lar incomes, o r , conversely, that malnourished households don' t 
always appear among households with the lowest income l e v e l s . I f t h i s 
is t rue , and i f we bel ieve that no one would choose to be malnourished, 
then other fac to rs , including perhaps income-related factors (aside from 
to ta l income), must independently or j o i n t l y constrain famil ies from 
achieving adequate food intake. 

Sources of income could be one such fac to r , inf luencing the d ie ts 
(and nu t r i t i ona l status) of rura l inhabitants in three ways. F i r s t , the 
degree to which households depend on various income categories ( that i s , 
crops, l i ves tock , off-farm labor , and unearned income) can af fect the 
extent of household market in te rac t ion , access to capi ta l markets, and 
dependence on farm-produced goods (espec ia l l y family l abo r ) , a l l of 
which can a f fec t , in tu rn , food a v a i l a b i l i t y . 

Secondly, the composition of income wi th in income source categories 
( f o r example, annual versus perennial crops, perishables versus products 
with long storage l i v e s , e t c . ) can af fect cash flow needed to maintain 
adequate d i e t s . 

F i n a l l y , i n s t a b i l i t y in r e l a t i ve dependence on various income 
sources over time can inf luence food secur i ty in rura l households. Such 
i n s t a b i l i t y could r e f l ec t p r o f i t maximization behavior by farmers 
already doing w e l l , and thereby represent a cushion to both income and 
consumption. On the other hand, such i n s t a b i l i t y might r e f l e c t l as t 
resor t react ions to pending cr ises by farmers s t ruggl ing fo r 
subsistence, and therefore signal the onset of f o o d - f i r s t surv iva l 
s t ra teg ies . 

The purpose of th is paper is to assess the inf luence of the amount 
and composition of to ta l household income avai lable to agr i cu l tu ra l 



-48-

households on t he i r food consumption and short - to long-term nu t r i t i ona l 
s ta tus . 

DATA SOURCES AND SAMPLE OVERVIEW 

Data fo r th is study were drawn from the f ina l year of panel data 
covering 1979-84 from surveys conducted to monitor the progress of the 
Integrated Rural Development Project (PRODEMATA) in the impoverished 
Zona da Mata of Minas Gerais, B r a z i l . Detai led agr icu l tu ra l product ion, 
socioeconomic, and food consumption data were co l lec ted at the household 
leve l using an annual re t rospect ive survey quest ionnaire. Information 
was s o l i c i t e d on inputs and outputs, market l inkages, and the " t rans fer 
o f knowledge" ( v ia contact with agr icu l tu ra l extension agents, farmers' 
organizat ions, and the l i ke ) fo r a large set o f agr icu l tu ra l products 
(by c rop ) , and l i ves tock (by t ype ) . Income from these and other on- and 
off- farm sources were noted. 

Food intake was measured through 24-hour r e c a l l , and food 
consumption was converted into household-level ca lo r i c intake using the 
1977 food composition table generated fo r the 1973/74 ENDEF National 
Nu t r i t i on Survey. Ca lor ic requirements were based on the approximate 
age and gender composition of ind iv idua ls present at meals during which 
the 24-hour reca l l data were c o l l e c t e d . 1 3 

Unfor tunately, households reported only aggregate, not i nd i v i dua l , 
food consumption, precluding any intrahousehold analysis of ca lo r i c 
intake. Study of indiv idual nu t r i t i ona l status was l imi ted to 
anthropometric analysis of chi ldren aged 0-6 years present in the 
household at the time of in terv iew: t he i r weights, heights, and ages 
were recorded, then compared to internat ional standards fo r ch i ldren in 
s imi la r age groups. 1 4 

The sample was skewed towards the smaller, poorer farms targeted by 
the PRODEMATA p ro jec t , and included a representat ive number of 

Using standard set fo r th in Energy and Protein Requirements. Technical Report Series #724, 
published in 1985 by the World Health Organization (WHO). For ages 10-18, estimated ca lo r i c 
requirements were scaled back from WHO estimates made in 1971. In add i t ion, since indiv iduals 
present during 24-hour reca l l meals were ident i f ied by age group, rather than spec i f i c age, average 
ages wi th in each age group for males and females (calculated from spec i f i c ages given as part of 
household information) were used to determine energy requirements fo r anyone f a l l i n g into that age 
(and gender) group, assuming a moderate work l eve l . This ca lcu la t ion resul ted in an adult 
equivalence of 2804 ca lor ies /day . 

14 
Standards taken from NCHS Growth Curves for ch i l d ren , Birth-18 Years. United States. Series 

11-No.165, DHEW Publ icat ion No. 78-1650. (Using software developed by Michael Jordan and Norman 
Staehling of the Centers for Disease Control (CDC), version 3.0/1986.) 
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sharecroppers. Of the 384 rural households appearing continuously over 
the 1979-84 sample p e r i o d , 1 5 84 contained chi ldren aged 0-6. 

The descr ip t i ve s t a t i s t i c s presented in Table 14 provide an 
overview of the en t i re sample, and measure a va r ie ty of ind icators 
across subsamples of i n te res t : households with ch i ldren under 6 years of 
age are compared to households without ch i ldren under 6, and female-
headed households are compared to male-headed households. The 
subsamples do over lap: of the 34 female-headed households, s i x had 
chi ldren aged 0-6. Yet , as Table 14 shows, the subsamples were, in 
fac t , qui te d i f f e ren t . 

Average household incomes per capita var ied subs tan t ia l l y , 
depending on household composition. Households without small ch i ldren 
earned s i g n i f i c a n t l y more per capita (on average) than did those with 
young ch i ldren to support. Likewise, male-headed households netted 
s i g n i f i c a n t l y more per capita than did t he i r female-headed counterparts. 
Note that , at an average per capita income of $Crl,106,000, female-
headed households fared no worse than households with young ch i l d ren . 

Over 50 percent of the households with small ch i ldren appeared in 
the lowest per capita income t e r c i l e based on the ent i re sample (a 
highly d isproport ionate representat ion) , and only 23.5 percent o f the 
female-headed households came from the top t e r c i l e category. 

The sample's farm s ize averaged approximately 35 hectares, and did 
not vary s i g n i f i c a n t l y between households with and without young 
ch i ld ren . Female-headed households, however, had s i g n i f i c a n t l y smaller 
farms (only 21.1 has.) than the rest of the sample. 

On average, households in the sample ate enough during the 24-hour 
reca l l period to more than meet the i r da i l y ca lo r i c needs. In f ac t , 
none of our subsamples averaged less than 100 percent of i t s 
requirements. They did show, however, s ign i f i can t var ia t ions in ca lo r i c 
intake. Households without ch i ldren under age 6 consumed a 
s i g n i f i c a n t l y higher percentage of da i l y requirements on average than 
did households with young ch i ld ren , mirror ing di f ferences in t he i r per 
capita incomes. I n te res t i ng l y , the best fed of our subsamples in terms 
of ca lo r i c intake was (on average) households headed by females, despite 
t he i r r e l a t i v e l y low average income per capita (on a par with the income 
of the worst- fed subsample!). 

Our sole in f ras t ruc ture va r iab le , distance to the nearest large 
market town (the municipio sea t ) , also var ied across subsamples. House­
holds without small ch i ldren tended to l i v e s i g n i f i c a n t l y c loser to 
municipio seats than did households with them. Female-headed households 
tended to be c losest of a l l . 

The sample was res t r i c ted to these households because several var iables used in the 
analysis take farm performance over the ent i re panel period into account. 
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Table 14--Descript ive s t a t i s t i c s for tota l sample, households with c h i l d r e n , 
and female-headed households, Zona da Nata, Braz i l 

Means 
(Standard Deviations) 

Total 
Sample 

Households 
With 

Children 
< 6 Years t - V a l u e a 

Households 
Without 
Chi ldren 

< 6 Years 

Female-
Headed 

Households t - V a l u e b 

Male-Headed 
Households 

N 384 84 300 34 350 

Total income 
($Cr000) 

7,469. 
(9,011. 

.8 

.6) 
7,954 

(10,461, 
.6 
.8) 0, .50 

7,334.1 
(8,563.1) 

3,611.9 
(3,430.8) 

5. .5*** 7,844.6 
(9,285.4) 

Income per capita 
($Cr000) 

1,592. 
(2,117. 

,4 
9) 

1,108 
(1,259 

.8 

.8) -3, .3+++ 
1,727.8 

(2,285.0) 
1,106.0 

(978.2) 
2, .61** 1,639.7 

(2,192.4) 

Farm s ize 
(hectares) 

34. 
(40. 

.7 
1) 

31, 
(38 

.0 

.5) -0, .98 
35.8 

(40.6) 
21.1 

(26.5) 
2, .97*** 36.1 

(41.0) 

Household s ize 
(persons) 

5. 
(2. 

.5 
7) 

7 
(2. 

.6 

.5) 8, .8+++ 
4.9 

(2.4) 
3.8 

(2.1) 
4, .56*** 5.64 

(41.0) 

Adult equ iva lent 0 5. 
(2. 

.2 
5) 

6 
(2, 

.2 

.6) 4, .3+++ 
4.9 

(2.4) 
4.0 

(2.2) 
2, .98*** 5.32 

(2.53) 

Percent of dai ly 
ca lo r i c requirement 0 

120. 
(40. 

.0 
5) 

111 
(32 

.4 
•7) -2, .6++ 

122.4 
(42.4) 

136.5 
(53.9) 

-1, ,92* 118.4 
(38.7) 

Distance to municipio 
(ki lometers) 

22. 
(13. 

5 
6) 

25 
(15, 

.4 

.1) 2, .08++ 
21.6 

(13.1) 
18.6 

(12.3) 
1, .73* 22.8 

(13.7) 

I l l i t e r a t e household head 
(percent) 

52. .9 53, .6 52.7 100.0 48.3 

Landless (percent) 12. .2 22, .6 9.3 2.9 13.1 

Households without unearned 
income (percent) 54. 4 58, .3 53.3 38.2 56.0 

Terc i les of income per 
capi ta : 

Bottom (percent) 
Middle (percent) 
Top (percent) 

33. 
33. 
33. 

3 
3 
3 

52, 
21, 
26, 

.4 

.4 

.2 

28.0 
36.7 
35.3 

38.2 
38.2 
23.5 

31.1 
34.0 
34.9 

Source: Universidade Federal de Vicosa, Programa de desenvolvimento rura l integrado da Zona da Mata-MG-
"PRODEMATA" survey. 

Results of t - t es t between households with chi ldren <6 years, and households without ch i ldren <6 years, with 
+, ++, +++ denoting s ign i f icance at the 10 percent, 5 percent, and 1 percent leve ls , respec t i ve ly . 

Results of t - t es t between female-headed households and male-headed households with * , * * , * * * denoting 
s ign i f icance at the 10 percent, 5 percent, and 1 percent leve ls , respec t i ve ly . 

Adult equivalent based on energy requirements for adult male of mean age (44 years ) , height of 1.65 meters 
(2,804 ca lo r i es /day ) . 
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Heads of households with and without small ch i ldren had s imi lar 
l i t e r a c y rates (where ' l i t e r a c y ' required having a l l household heads 
l i t e r a t e ) , but 100 percent of females who headed households were 
i l l i t e ra te . 

Of the 84 famil ies with small ch i l d ren , 22.6 percent were landless, 
compared with only 9.3 percent of the remaining households. S l i g h t l y 
less than 3 percent of female-headed households were landless, and a 
smaller percentage of them went without unearned income ( that i s , ren t , 
i n te res t , e t c . ) than did the sample as a whole (38.2 percent, compared 
with 54.4 percent) . 

In sum, the sample contains iden t i f i ab le subsamples that d i f f e r , 
often dramat ical ly , across several socioeconomic ind ica to rs . Where 
s im i l a r i t i e s e x i s t , such as in income per capita of households with 
ch i ldren under 6 and female-headed households, d i f ferences elsewhere 
be l ie them—in th is case, income d i s t r i b u t i o n , farm s i z e , landlessness, 
i l l i t e r a c y , distance to market, access to unearned income, and, 
importantly fo r th is study, ca lo r i c intake. 

CALORIC INTAKE OF SAMPLE HOUSEHOLDS 

Farm households are c l ass i f i ed into three categor ies, according to 
the percentage of household ca lo r i c requirements met: 1) those which 
met 80 percent or more of t he i r da i l y ca lo r i c requirement, the 
' hea l t h i es t ' households; 2) those which met between 60-80 percent of 
t he i r ca lo r i c needs; and 3) those that fa i led to reach even 60 percent 
of t he i r ca lo r i c needs. 

The Zona da Mata sample was f a i r l y well fed in terms of ca lo r i c 
intake. Of the 384 households contained in the sample, 329 (85.7 
percent) consumed 80 percent or more of t he i r ca lo r i c requirements, 42 
households (10.9 percent) f e l l into the 60-80 percent bracket, and only 
13 households (3.4 percent) fa i l ed to meet at least 60 percent of t he i r 
ca lo r i c needs (Table 15). 

Small farms (0-10 hectares) were r e l a t i v e l y underrepresented among 
the best fed households, with only 79 percent f a l l i n g into that 
category. Only a small percentage of households in each farm s ize 
category consumed under 60 percent of t he i r da i l y ca lo r i c requirements 
during the 24-hour reca l l per iod, and the proport ional incidence of th i s 
sign of possible severe malnourishment was not s i g n i f i c a n t l y d i f fe ren t 
among the farm-size groups and landless sharecroppers. 

An in terest ing re la t ionsh ip surfaced between ca lo r i c intake and the 
percentage of income derived from off-farm sources. While a major i ty of 
households earned less than 10 percent of t he i r income from off- farm 
sources (with the numbers of households s tead i ly decreasing in 
categories with higher percentages of off- farm income), households 
earning higher percentages of income o f f farm f e l l more f requent ly into 
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Table 15--Prevalence of ca lo r i e def ic iency in d i f f e r e n t groups, Zona 
da Mata, B r a z i l , 1984 

Total Ca lor ie Consumption 
Group Sample i 80 Percent 60-80 Percent < 60 Percent 

(N) (percent of households 0) 

Farm households by farm s ize 

Small ( 0-10 ha) 123 78.9 17.1 4.1 
Medium (11-50 ha) 171 89.5 8.2 2.3 
Large ( 51+ ha) 90 87.8 7.8 4.4 

Landless sharecroppers 47 76.6 19.1 4.3 

Female-headed households 34 88.2 8.8 2.9 

Households by share of off- farm 
income in to ta l income 

< 10 percent 204 87.3 9.8 2.9 
10-30 percent 91 87.9 8.8 3.3 
30-60 percent 56 80.4 16.1 3.6 
>60 percent off-farm 33 78.8 15.2 6.1 

N 384 329 42 13 
Percent (85.7) (10.9) (3.4) 

Source: Universidade Federal de Vicosa, Programa de desenvolvimento ru ra l integrado da Zona da 
Mata-MG-"PR0DEMATA" survey. 

Percent of households consuming given percentage of household energy requirement, based on an 
adult equivalency of 2,804 ca lor ies /day. 

lower ca lo r i c categories than d id the ent i re sample. Over 87 percent o f 
households report ing less than 10 percent of to ta l income from off- farm 
sources belonged to the best fed group, and only 3 percent of th is 
income group f e l l below the 60 percent ca lo r i c intake cu to f f . 
Households depending more on off-farm income fared worse n u t r i t i o n a l l y : 
o f the 56 farms earning 30-60 percent of t he i r income of f - farm, over 16 
percent f e l l into the 60-80 percent ca lo r ie column (near ly double the 
8.8 percent o f farms in the same nu t r i t i ona l category earning 10-30 
percent of t he i r income of f - farm) . 

Table 16 contains a more deta i led s t r a t i f i c a t i o n of household 
charac te r i s t i cs across the three ca lo r i c intake groups, reveal ing 
substant ial d i f ferences among them. While farms in a l l three ca lo r i c 
intake categories der ived roughly ha l f t he i r income from crops (on 
average), the other ha l f came from sources that var ied with nu t r i t i ona l 
s ta tus. Worse nu t r i t i on was corre lated with greater dependence on o f f -
farm a g r i c u l t u r a l , as opposed to nonagr icu l tu ra l , income. Only the 
best-fed group derived a higher share o f i t s income from off- farm 
nonagr icul tural a c t i v i t i e s , than from off- farm a g r i c u l t u r a l , a c t i v i t i e s 
(4.7 percent versus 3.9 percent) . Farm households get t ing 60-80 percent 
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Table 16--Income and employment sources of the poor, by c a l o r i e 
consumption ind ica to rs , Zona da Nata, B r a z i l , 1984 

Calor ie Consumption 
Indicator i BO Percent" 60-80 Percent" <60 Percent" Tota l 

N 329 42 13 384 

Average percent of household to ta l income 
from 

Crops 50.0 49.6 50.6 50.0 
Livestock 32.3 26.3 27.8 31.5 
Off-farm agr i cu l tu ra l employment 3.9 10.7 9.6 4.8 
Off-farm nonagr icul tural employment 4.7 4.7 0.6 4.5 
Unearned income 9.0 8.7 11.4 9.1 

Average household income per capita ($Cr000) 1,662.8 1,107.8 1,376.9 1,592.4 

Average farm s ize (hectares) 35.3 26.9 44.7 34.7 

Terc i l es based on to ta l sample of 384: 
Percent in bottom income per capita t e r c i l e 31.3 47.6 38.5 33.3 
Percent in middle income per capita t e r c i l e 33.7 28.6 38.5 33.3 
Percent in top income per capita t e r c i l e 35.0 23.8 23.1 33.3 

Average distance to municipio (ki lometers) 22.0 24.8 26.7 22.5 

Dependency ra t io ' 5 0.61 0.74 0.66 0.63 

Percent of household head i l l i t e r a t e 52.6 47.6 76.9 52.9 

Source: Universidade Federal de Vicosa, Programa de desenvolvimento rura l integrado da Zona da 
Mata-MG-"PR0DEMATA" survey. 

a Adult equivalent based on energy requirements for adult male of mean age (44 yea rs ) , height of 1.65 
meters (2,804 ca lo r ies /day ) . 

k These ra t ios are based on 364 cases, the 20 missing households ( a l l f a l l i ng in the i80% ca lo r ie 
category) consisted of a l l seniors, and, in one case, seniors and chi ldren under the age of 15. 

of t he i r ca lo r i c needs, by cont rast , depended on off- farm agr i cu l tu ra l 
employment fo r nearly 11 percent of t he i r income, and, l i ke the best- fed 
group, got almost 5 percent of income from off-farm nonagr icul tural 
a c t i v i t i e s . Income from off-farm nonagricul tural employment dropped to 
almost nothing fo r the poorest fed group, while off-farm agr icu l tu re 
continued to weigh in at nearly 10 percent of to ta l income. 

NUTRITIONAL STATUS OF CHILDREN AGED 0-6 

In th i s sect ion, the resu l ts of a descr ip t i ve analysis of the 
anthropometric data co l lec ted in 84 households containing ch i ldren 
between the ages of 0 and 6 years are presented. Long-term nu t r i t i ona l 
status was measured by he ight - for -age, medium-term by weight - for -age, 
and short-term by weight - fo r -he ight . To eliminate potent ia l double and 
t r i p l e counting of households having more than one ch i l d between the 
ages of 0 and 6, only the wors t -o f f ch i l d in each household in terms of 
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each of the three anthropometric measures was studied in th is s e c t i o n . 1 6 

Therefore, the same ch i l d from each household need not (but general ly 
does) appear in the samples analyzed for long- , medium-, and short-term 
n u t r i t i o n . 

Anthropometric Indicators of Nut r i t iona l Status 

Nut r i t iona l status was measured in standard Z-scores from the mean 
values fo r a standard population of ch i ldren aged 0-6 (adjusted for age 
and gender—see footnote 14), and appears in three sets of columns per 
anthropometric measure in Table 17. The f i r s t set of columns represents 
the households whose wors t -o f f ch i ld was above average in terms of the 
pa r t i cu la r nu t r i t i on measure. The second set o f columns includes 
ch i ldren who were below average but f e l l wi th in one standard deviat ion 
below the standard population mean, and the th i rd contains ch i ldren more 
than one standard deviat ion below the standard mean. 

Table 17--Prevalence of malnutr i t ion by anthropometric status of 
chi ldren in d i f f e ren t groups, Zona da Mata, B r a z i l , 1984 

Percentage of Households with Z-Scores a o f 
Heiqht-for-Aqe Weight-for-Age We i qht - for -Hei ght 

Group >0 -1 to 0 i-\ >0 -1 to 0 s-1 >0 -1 to 0 i-1 N 

N 15 24 45 28 23 33 42 28 14 84 
Percent (17, • 9) (28.6) (53, .6) (33, CO

 

(27, .4) (39. CO
 

(50 .0) (33.3) (16. .7) 

Farm s ize 
Small (0-10 ha) 9. ,7 19.4 71, ,0 16. ,1 32. .3 51, .6 41. .9 38.7 19, ,4 31 
Medium (11-50 ha) 23. ,5 32.4 44, ,1 41. ,2 23. ,5 35, .3 55, .9 32.4 11. CO

 
34 

Large (51+ ha) 21. .1 36.8 42, ,1 47. .4 26. ,3 26, ,3 52. CO
 

26.3 21, ,1 19 

Landlessness 10, .5 21.1 68, .4 15, .8 26. .3 57 .9 31 .6 52.6 15. .8 19 

Share of off-farm 
income in to ta l 
income 

< 10 percent 20. .0 28. ,9 51. .1 37. 

CO
 26. .7 35. ,6 53. CO

 

31, .1 15. ,6 45 
10-30 percent 15. .0 25. .0 60. .0 25. .0 20, .0 55, .0 45. .0 20, .0 35. .0 20 
30-60 percent 12, .5 37, .5 50. .0 37, .5 1. .3 31. .3 50. ,0 58 .3 0. .0 16 
> 60 percent 33. .3 0, .0 66. .7 0, ,0 66, .7 33, .3 33. ,3 66 .7 0, .0 3 

Source: Universidade Federal de Vicosa, Programa de desenvolvimento rura l integrado da Zona da 
Mata-MG-"PR00EMATA" survey. 

a Height- for-age, weight- for-age, and weight- for-height samples are of households with ch i ldren <6 
years o ld . Within each anthropometric measure, each household is iden t i f ied by the lowest Z-score 
among i ts ch i ld ren . 

Forty-seven of the households had only one ch i l d under age 6, 23 had two chi ldren under 
age 6, 10 had three, and 4 had four , fo r a to ta l of 84 households with 139 chi ldren under age 6. 
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Unlike the f a i r l y pos i t i ve short-term p ic ture described in the 
previous sect ion regarding ca lo r i c intake by rura l households, data 
analyzed in th i s sect ion suggest that the growth of th i s sample's 
ch i ldren aged 0-6 was stunted, but that nu t r i t i on improved over time. 
Over ha l f of the 84 ch i ldren f e l l below one standard deviat ion from the 
standard population mean in he ight - for -age, the long-term measure o f 
nu t r i t i ona l status (Table 17). Although the ch i ldren scored higher in 
terms of the medium-term measure, s t i l l , almost 40 percent of the 
ch i l d ren ' s weight- for-age f e l l more than one standard deviat ion below 
the standard population mean. 

The second row in Table 17 provides the baseline percentages fo r a l l 
the Z-score categories against which other charac te r i s t i cs are compared. 
Note tha t , with th i s smaller sample, the number o f cases in s t r a t i f i e d 
categories at times dropped too low for meaningful s t a t i s t i c a l 
i n te rp re ta t ion . 

Farm Household Character is t ics and Nut r i t iona l Status 

A c lear l i nk surfaced between farm s ize and both height- for-age and 
weight - for -age. Chi ldren from r e l a t i v e l y large farms (11-50 and 50+ 
hectares) had a much better chance of achieving above average height 
than those from small farms (0-10 hectares) , of whom f u l l y 71 percent 
were below one standard deviat ion from the standard healthy population 
mean height- for-age (Table 17). Chi ldren brought up on r e l a t i v e l y large 
farms also appeared more f requent ly in the above average weight-for-age 
category. Coming from a la rger farm did not t rans la te , however, into 
improved weight - fo r -he ight . Small farms (0-10 hectares) s t i l l had 
proport ionate ly the least ch i ldren of any farm s ize group in the above 
average nu t r i t i ona l category. 

Landlessness showed a stronger t i e to low nu t r i t i ona l status of young 
ch i ldren the more long term the nu t r i t i on proxy. Nearly 70 percent of 
the (19) ch i ldren of landless sharecroppers sampled for long-term 
nu t r i t i on were in the lowest height- for-age category—a highly 
d isproport ionate presence. 1 7 In the medium term, the pattern of poor 
nu t r i t i on in landless households held up, though the s i tua t ion improved 
s l i g h t l y , with ch i ldren of landless sharecroppers comprising 58 of the 
lowest weight-for-age category. The weight- for -height d i s t r i bu t i on fo r 
landless sharecroppers more c lose ly followed the u-shaped trend of t he i r 
ca lo r i c intake d i s t r i bu t i on (Table 15). 

Percentage of income earned from off-farm sources did not d isp lay the 
c lear re la t ionsh ip with nu t r i t iona l status of young ch i ldren as i t d id 
with household ca lo r i c intake in the la rger sample, and the decreased 
sample s ize hampered e f fo r ts to make useful comparisons across off- farm 

Since only 19 of the 84 households containing chi ldren were landless, c e l l frequencies for 
anthropometric categories should be interpreted with care. 
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income categor ies. No dramatic patterns emerged between the percentage 
cont r ibut ion of d i f fe ren t types o f income, on the one hand, and height-
for -age, on the other (Table 18). 

With weight- for -age, by cont rast , an analysis of the types of income 
did y i e l d in terest ing pat terns. Households der iv ing an above average 
share of income from l i ves tock were much more l i k e l y to have ch i ldren in 
the highest weight-for-age Z-score category. Farms depending more 
heav i ly than average on off-farm labor (ag r i cu l tu ra l and 
nonagr icu l tura l ) as an income source, on the other hand, tended to ra ise 
ch i ldren with below average weight-for-age Z-scores, and, l i ke 
households in the lower ca lo r i c intake categor ies, derived more of t he i r 
income from agr icu l tu ra l than nonagr icul tural off- farm employment. 

A more confused p ic ture emerged in the re la t ion between off- farm 
income and weight - fo r -he ight , though analysis of the components of 
household income did strengthen the impression from the weight- for-age 
data that re l iance on l i ves tock made a d i f ference fo r ch i ld n u t r i t i o n . 
Increased concentrat ion in l i ves tock went hand in hand with improved 
weight - for -he ight fo r the household's wors t -o f f c h i l d . Markedly above 
average concentration on crops, on the other hand, character ized farms 
in the lowest weight- for -height category. 

There was a pos i t i ve cor re la t ion of absolute income per capi ta with 
both height- for-age and weight- for-age. Chi ldren with the best long-
and medium-term nu t r i t i on came from famil ies earning nearly twice as 
much per capi ta as the households with ch i ldren making up the lowest 
he ight - for -age, and weight-for-age Z-score categor ies, respec t i ve l y . 
Income d i s t r i bu t i on f igures wi th in Z-score categories r e f l e c t th is 
inequi ty . 

The dependency ra t ios suggest how burdened the productive household 
members in each of these samples were in caring fo r old and young. 
Across the three anthropometric measures, the dependency ra t i o fo r the 
lowest nu t r i t i ona l category was always subs tan t ia l l y above the 84-
household mean of 1.39. 

PRODUCT-LEVEL OUTPUT MIX AND RURAL POVERTY 

In th i s sec t ion , the importance of farm-level output mix to ca lo r i c 
intake and household nu t r i t i ona l status (measured by ca lo r i c intake fo r 
the whole sample, and by anthropometrics fo r the households with young 
ch i ld ren) is examined. 

Five farm types were determined on the basis o f r e l a t i v e product-
spec i f i c concentration of the value of to ta l farm output using c lus te r 



Table 18--Income and employment sources of the poor, by anthropometric status ind ica tors , Zona da 
Mata, B r a z i l , 1984 

Percentage of Households with Z-Scores a of 
Heiqht-for-Aqe Weight-for-Age We i g h t - f or-He i ght Total 

>0 -1 to 0 41 >0 -1 to 0 41 >0 -1 to 0 41 Average 

N 15 24 45 28 23 33 42 28 14 84 

Average percent of household 
to ta l income from 

Crops 52. CO
 

53 .4 57 CO
 

48 .0 59 .7 59. .1 55 .3 49. .9 67, 

CO
 55.6 

Livestock 30. .2 33 .1 24 .8 38 .0 21 .6 24. .4 30 .3 27 .8 22, .4 28.2 
Off-farm agr icu l tu ra l employment 5 .2 4 .7 6 .6 3 .9 7 .3 6. .5 3 .8 10. .4 2, .9 5.8 
Off-farm nonagricul tural employment 4. .4 3 .7 4 .3 2 .9 4 .0 5. .4 3 .8 6. .1 1, .4 4.2 
Unearned income 7 .7 5 .1 6 .4 7 .3 7 .4 4 .7 6 .8 5. .8 5, .7 6.3 

Average household income 
per capita ($CrOOO) 1,552 .4 1,379 .4 816 .7 1,648 .6 1,092 .2 662. .5 1.228 .1 751. .4 1.466, .1 1.108.8 

Average farm s ize (hectares) 31 .4 48 .7 21 .5 37 .8 38 .6 20 .0 32 .7 28. .9 30 .4 31.0 

Income per capita t e r c i l e b : 

Percent in bottom 40 .0 41 .7 62 .2 35 .7 56 .5 63 .6 50 .0 60. .7 42 .9 52.4 
Percent in middle 20 .0 25 .0 20 .0 21 .4 17 .4 24 .2 16 .7 25, .0 28 .6 21.4 
Percent in top 40 .0 33 .3 17 .8 42 .9 26 .1 12 .1 33 .3 14. .3 28 .6 26.2 

Average distance to market (ki lometers) 15. .4 28 .1 27 .3 19 .6 28 .5 28. .2 24 .4 26, .3 26, .8 25.4 

Average dependency ra t io 1.20 1.08 1.62 1.09 i . : 19 1.79 1.1 12 1.68 1.60 1.39 

Average percent of household 
i11iteracy 46. .7 50 .0 57 .8 42 .9 65 .2 54. .5 52 .4 71, .4 21, .4 53.7 

Source: Universidade Federal de Vicosa, Programa de desenvolvimento rura l integrado da Zona da Mata-MG-"PR0DEMATA" survey. 

a Height- for-age, weight- for-age, and weight- for-height samples are of households with chi ldren <6 years o ld . Within each anthropometric 
measure, each household is ident i f ied by the lowest Z-score among i ts ch i ld ren. 

Based on to ta l sample of 384 households. 
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ana l ys i s . 1 Farms focusing productive a c t i v i t i e s in cof fee, corn, da i ry 
products, r i c e , and off-farm labor formed d i s t i n c t c l us te r s . This 
c lus te r analysis was performed for the sample of 384 farms every year of 
the panel survey (1979-1984), creating the basis fo r an ind icator of 
production s t a b i l i t y over time: a dichotomous var iab le labeled "jumper" 
fo r farms that changed c lus te r assignments at least once during the 
sample per iod, and "s tayer" fo r farms that remained in the same farm 
type c lus te r over the ent i re sample per iod. 

The sample consisted pr imar i ly of producers concentrating on coffee 
or corn, with close to a th i rd of the sample in each of these c lus ters 
(Table 19). Concentration in r i ce production was the most rare 
production a c t i v i t y (6 percent of farms). Nearly 65 percent of the 
sample "jumped" production c lus ters over the f i ve -yea r period monitored. 
The i r c o l l e c t i v e (low socioeconomic) p r o f i l e hints that most jumped out 
of desperat ion, rather than from a secure base (or that the jump i t s e l f 
eroded that secure base). 

Farm s ize var ied dramatical ly across c l us te r s , with da i ry farms 
being the la rges t , and off-farm labor farms, the smallest (Table 19 and 

Table 19--Prevalence of ca lo r ie def ic iency in production c l u s t e r s , 
Zona da Nata, B r a z i l , 1984 

Group 
1 

Coffee 
2 

Corn 

Clusters 
3 

Dairy 
4 

Off-Farm 
5 

Rice 

Jumper Stayer 

(N) (percent of households) 

Farm households by farm s ize 
Small (0-10 hectares) 123 27.6 36.6 2.4 25.2 8.1 76.4 23.6 
Medium (11-50 hectares) 171 33.9 32.2 20.5 7.6 5.8 63.7 36.3 
Large (51+ hectares) 90 35.6 16.7 38.9 5.6 3.3 50.0 50.0 

Landless sharecroppers 47 31.9 27.7 0.0 29.8 10.6 85.1 14.9 

Female-headed households 34 17.6 29.4 20.6 23.5 8.8 73.5 26.5 

Households by share of off-farm 
income in to ta l income 

< 10 percent 204 46.1 26.5 21.1 1.0 5.4 57.8 42.2 
10-30 percent 91 24.2 41.8 26.4 5.5 2.2 62.6 37.4 
30-60 percent 56 10.7 32.1 8.9 33.9 14.3 78.6 21.4 
> 60 percent 33 6.1 15.2 3.0 68.7 6.1 87.9 12.1 

N 384 124 115 73 49 23 248 136 
(Percent) (32.3) (29.9) (19.0) (12.8) (6.0) (64.6) (35.4) 

Source: Universidade Federal de Vigosa, Programa de desenvolvimento rura l integrado da Zona da 
Mata-MG-"PRODEMATA" survey. 

See Nerlove, V o s t i , and Basel (1989) for a deta i led descr ip t ion of methodologies adopted 
and c lus te r resu l t s . 
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Table 20). Corn farms tended to cover less than 50 hectares. Coffee 
farms were f a i r l y uniformly d is t r ibu ted across farm s ize categor ies. 
Farms that "jumped" production c lus ters over time tended to be much 
smaller than " s taye rs . " 

Landless sharecroppers also tended to be unevenly d is t r ibu ted across 
c l us te r s , as one would expect. The da i ry c lus te r contained no landless 
sharecroppers. Landlessness was, however, over twice as prevalent in 
the off- farm labor c lus te r than in the sample as a whole. In add i t ion , 
the landless switched production c lus ters much more often than did the 
sample at large (85.1 percent, compared with 64.6 percent ) . 

Table 20--Income and employment sources o f production c l u s t e r s , Zona 
da Nata, B r a z i l , 1984 

Clusters Jumper Stayer Total 

Indicator 

1 
Coffee 

2 
Corn 

3 
Dairy 

4 
Off-Farm 

Labor 

5 
Rice 

Average 

N 124 115 73 49 23 248 136 384 

Average percent of household 
to ta l income from 

Crops 77.5 50.3 20.4 26.1 45.5 50. .0 50 .0 50.0 
Livestock 14.9 32.1 68.8 17.5 29.1 27. ,9 38 .0 31.5 
Off-farm agr i cu l tu ra l 

employment 1.4 3.4 1.0 21.4 7.5 6. .6 1 .7 4.8 
Off-farm nonagricul tural 

employment 1.4 1.5 3.0 23.5 1.3 5. .6 2 .6 4.5 
Unearned income 4.7 12.8 6.8 11.5 16.5 10. .0 7 .6 9.1 

Average farm s ize (hectares) 35.8 25.4 62.7 16.4 26.1 29. .1 45 .0 34.7 

Average household income 
per capita ($Cr000) 2.239.4 849.0 2,366.1 717.7 1,229.5 1,193. ,6 2,319 .8 1,592.4 

Income per capita t e r c i l e 3 

Percent in bottom 20.2 47.0 11.0 59.2 52.2 41. .9 17 .6 33.3 
Percent in middle 31.3 41.7 30.1 30.6 17.4 32. .7 34 .6 33.3 
Percent in top 48.4 11.3 58.9 10.2 30.4 25. .4 47 .8 33.8 

Average distance to 
municipio (ki lometers) 26.7 19.3 21.7 22.1 18.1 22 .1 23 .1 22.5 

Dependency r a t i o b 0.63 0.72 0.49 0.62 0.65 0.66 0.! 57 0.63 

Percent of household 
head i l l i t e r a t e 46.8 63.5 38.4 59.2 65.2 60. 1 39. 7 52.9 

Source: Universidade Federal de Vicosa, Programa de desenvolvimento rura l integrado da Zona da 
Mata-MG-"PR0DEMATA" survey. 

Based on to ta l sample of 384 households. 

Based on 364 cases; the 20 missing households consisted of a l l seniors, and, in one case, seniors 
and ch i ldren under the age of 15. 
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The 34 households headed by females were also d ispropor t ionate ly 
represented in the off-farm labor and "jumper" categor ies, and h igh ly 
underrepresented in the coffee category. 

The percentage of to ta l income derived from off- farm sources gives 
some idea of which c l u s t e r s ' farms supplemented t he i r income through 
off- farm employment. In c lus ters other than off- farm labor (which by 
de f i n i t i on depended heavi ly on off-farm employment), some trends emerged 
out of somewhat e r ra t i c pat terns: farms earning more than 30 percent of 
t he i r income o f f farm were fa r less 1ikely to concentrate on coffee or 
da i ry production than was the sample at la rge . The trend pertaining to 
production s t a b i l i t y over time, by cont ras t , stood out c l e a r l y : farms 
more dependent on off-farm income belonged d ispropor t ionate ly to the 
"jumper" category. 

The composition of to ta l income by source (Table 20) confirms the 
appropriateness of c lus te r assignments, and h igh l igh ts some di f ferences 
across c l us te r s . The coffee and da i ry c lus ters led in highest 
concentrations of income source: the coffee c lus te r farms derived an 
average of 77.5 percent of t he i r income from crop product ion; the da i ry 
c l u s t e r , 68.8 percent of income from l i ves tock . On average, the o f f -
farm labor c lus te r s p l i t i t s primary income source almost evenly between 
our two types of off- farm employment: agr icu l tu ra l and nonagr icu l tu ra l . 
F i n a l l y , the "s tayer" group was subs tan t ia l l y more dedicated to 
l i ves tock production and less dependent on off-farm income than were 
"jumpers." 

Average household income per capita var ied dramatical ly across 
c lus te r types and across " jumper/stayer" categor ies. Dairy and coffee 
farms reg is tered the highest average per capita incomes. Farms in the 
corn, r i c e , and off-farm labor c lus ters came predominantly from the 
lowest income t e r c i l e , the l a t t e r report ing the lowest average per 
capi ta income. Moreover, the "s tayers" earned nearly twice the income 
per capita of the "jumpers." S ix ty percent of the "jumpers" had 
i l l i t e r a t e household heads, compared to only 40 percent of the 
" s taye rs . " 

Coffee households exhib i ted a steady representat ion (and, 
therefore , one close to the sample norm) in a l l Z-score categories fo r 
both height- for-age and weight- for-age, despite t he i r high average 
household income per capita (Table 21). In we ight - fo r -he igh t , however, 
the ch i ldren from coffee farms f e l l d ispropor t ionate ly into the lowest 
category. Corn-producing and off-farm labor households (both poorer on 
average than coffee farms) tended to be below average in every 
anthropometric measure. Only on da i ry farms did high income accompany 
hea l th ier ch i l d ren , according to a l l three anthropometric measures of 
nu t r i t i ona l s tatus. F i n a l l y , and su rp r i s ing l y given the low income 
p r o f i l e of the average "jumper," "jumper" households' ch i ldren appeared 
with nearly equal incidence across Z-score measures. 
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Table 21--Prevalence of malnutr i t ion in production c lus te rs by 
anthropometric status of c h i l d r e n , Zona da Hata, B r a z i l , 
1984 

Clusters Jumper Stayer 
1 2 3 4 5 

Coffee Corn Dairy Off-Farm Rice 
Group Labor 

(N) (percent of households) 

Height-for-Age Z-score a 

>0 15 40.0 20.0 26.7 13.3 0.0 66.7 33.3 
-1 to 0 24 41.7 33.3 12.5 8.3 4.2 58.3 41.7 
s-1 45 40.0 26.7 8.9 20.0 4.4 62.2 37.8 

Weight-for-Age Z-score a 

>0 28 39.3 25.0 25.0 3.6 7.1 60.7 39.3 
-1 to 0 23 43.5 26.1 8.7 21.7 0.0 60.9 39.1 
i-1 33 39.4 30.3 6.1 21.2 3.0 63.6 36.4 

Weight-for-Height Z -score a 

>0 42 40.5 23.8 19.0 11.9 4.8 59.5 40.5 
-1 to 0 28 32.1 32.1 7.1 25.0 3.6 64.3 35.7 
i-1 14 57.1 28.6 7.1 7.1 0.0 64.3 35.5 

N 84 34 23 11 13 3 52 32 
(Percent) (40.5) (27.4) (13.1) (15.5) (3.6) (61.9) (38.1) 

Calor ie consumption'3 

180% 329 31.1 30.7 20.4 11.2 6.4 62.3 37.7 
60-80% 42 33.3 26.2 9.5 26.2 4.8 71.4 28.6 
<60% 13 53.8 23.1 15.4 7.7 0.0 100.0 0.0 

N 384 124 115 73 49 23 248 136 
(Percent) (32.3) (29.9) (19.0) (12.8) (6.0) (64.6) (35.4) 

Source: Universidade Federal de Vicosa, Programa de desenvolvimento rura l integrado da Zona da 
Mata-MG-"PR0DEMATA" survey. 

a Sample is of households with chi ldren <6 years o ld . Each household is iden t i f ied by the Z-score 
of i t s worst -of f c h i l d . 

k Adult equivalent based on energy requirements fo r adult male of mean age (44 yea rs ) , height of 
1.65 meters (2,804 ca lo r i es /day ) . 

The lower port ion of Table 21 reports ca lo r i c intake information by 
c l us te r . Off-farm labor households, the poorest economically, were 
h igh ly overrepresented in the 60-80 percent ca lo r ie group, but under-
represented in the <60 percent ca lo r i c group. The p ic ture o f the 
households belonging to the "jumper" category looks a l o t grimmer when 
looking at the whole sample than when r e s t r i c t i n g the sample to 
households with young ch i ld ren : Although they were only s l i g h t l y 
underrepresented in the best-fed ca lo r i c intake category, they were 
considerably overrepresented in the moderately underfed (60-80 percent 
ca lo r ie requirement) category, and made up 100 percent of a l l farms 
f a l l i ng below 60 percent of ca lo r i c intake needs! 
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MULTIVARIATE ANALYSES OF DETERMINANTS OF CALORIC INTAKE 
AND NUTRITIONAL STATUS 

Up to now, the descr ip t i ve s t a t i s t i c s presented have i l luminated some 
of the b ivar ia te re la t ionships that ex i s t among a ser ies o f farm-level 
cha rac te r i s t i c s , on the one hand, and household ca lo r i c intake and ch i ld 
nu t r i t i ona l s tatus, on the other. In th i s sec t ion , regression analysis 
i s used to tes t simultaneously a ser ies of hypotheses aimed at 
ident i fy ing factors that (other things remaining constant) inf luence the 
ca lo r i c intake of rura l households and the nu t r i t i ona l status of 
ch i ldren aged 0-6 years . 

Ca lor ic Intake Equation 

Table 22 presents Ordinary Least Squares regression r e s u l t s , where 
the dependent var iab le is the percentage of household da i l y ca lo r i c 
requirement consumed over the 24-hour reca l l per iod. Explanatory 
var iables (suggested by the descr ip t i ve tables) include such household 
charac te r i s t i cs as: distance to municipio, a household head i l l i t e r a c y 

Table 22--Determinants o f household c a l o r i c intake 

O.L .S . Regression Estimates—Dependent Variable = PREQ 
(Percentage of household d a i l y c a l o r i c requirement consumed over 24-hour 

reca l l pe r iod 3 ) . 
Var iable Coef f ic ient t - r a t i o 

DIST Distance (km) to nearest municipio seat (major market town) 0. .15 0. .97 

ILLIT I l l i t e r a t e household head; male or female ( l=yes, 0=no) -1. ,46 0, ,31 

FHHH Female-headed household ( l=yes, 0=no) 22. .86 2. .85** 

DEPRTIO Household dependency ra t io -6. 36 2. ,22* 

JUMP Household production c lus ter movement from 1979-84 
(l=jump, 0=stay) -11. ,85 2. .55* 

CROPVLS Ratio of crop income to l ivestock income 0, ,15 0. .66 

PINCOFA Percentage of to ta l income from off-farm agr i cu l tu ra l labor -0. .63 3 .68** 

PINCOFNA Percentage of to ta l income from off-farm nonagricul tural labor 0. ,06 0, .34 

PUNEARN Percentage of to ta l income from unearned income 
( ren ts , in te res t , e t c . ) 0. .03 0. .20 

TOT INC Total income ($Cr) -3. .67 x 10" 7 1 .44 

Constant 132. .09 20 .13** 

R 2 = 0. 07 

N = 352 

Household da i l y requirements based on indiv iduals present at 24-hour r e c a l l . 

Absolute value of t - r a t i o s ; * , * * indicate s ign i f icance levels of 5 percent and 1 percent, 
respec t i ve ly . 
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dummy va r iab le , a female-headed household dummy va r iab le , and a 
dependency r a t i o . Also included were income and income source measures: 
the percentage of income derived from off-farm agr i cu l tu ra l a c t i v i t i e s , 
the percentage of income derived from off-farm nonagr icul tural 
a c t i v i t i e s , the percentage of income derived from unearned sources, and 
to ta l household income, as well as a measure fo r s t a b i l i t y of income 
sources (a "jumper" dummy v a r i a b l e ) , and, with the view that ready 
access to l i ves tock products (showing up in substant ial l i ves tock 
income) boosts ca lo r i c intake, the ra t i o of crop to l i ves tock income, 
and a constant term. The equation was estimated using 352 observat ions. 

Results suggest that female-headed households, a l l other things 
remaining constant, were s i g n i f i c a n t l y bet ter nourished than male-headed 
households. Increases in dependency ra t ios (e i the r due to the presence 
of young chi ldren or the presence of o lder unproductive adul ts) led to 
a s ign i f i can t decrease in ca lo r i c intake re l a t i ve to ca lo r i c needs. 
Farm households that substant ia l ly a l tered t he i r production a c t i v i t i e s 
over time ( that i s , "jumpers") tended to consume s i g n i f i c a n t l y fewer o f 
t he i r needed ca lo r i es . F i n a l l y , increases in the percent of income 
derived from off-farm agr icu l tu ra l a c t i v i t i e s tended to decrease 
s l i g h t l y the percentage of household da i l y ca lo r i c requirements 
consumed. I t is in terest ing to note that to ta l income did not 
s i g n i f i c a n t l y inf luence ca lo r i c intake when con t ro l l i ng fo r the above 
fac to rs . 

Nut r i t iona l Status Equations 

Regression analysis is used to iden t i f y the household- and 
i nd i v i dua l - spec i f i c charac te r is t i cs that inf luence the nu t r i t i ona l 
status of not j us t each household's wors t -o f f c h i l d , but a l l ch i ldren 
aged 0-6. A bootstrapping technique was employed to avoid the p i t f a l l s 
associated with simultaneously including chi ldren from ident ica l 
households as independent observat ions. This technique makes use of 
repeated random samples ( i n our case, 10) from mu l t i - ch i ld households 
(only one ch i ld was drawn from each of the 84 households at a time) to 
estimate (and re-estimate) a l l coe f f i c ien ts for each of the samples 
drawn. Estimated coef f i c ien ts and confidence in te rva ls were then 
averaged and s ign i f icance tests performed on these averages. Table 23 
presents the resu l ts of the height- for-age Z-scores equation, with 
estimated coef f i c ien ts and standard er rors fo r each of the r ight-hand 
side var iables appearing in the f i r s t two columns. In t ry ing to explain 
long-term nu t r i t i ona l s tatus, e a r l i e r years of the panel data were used 
to generate a long-term income value: in place o f to ta l 1984 income, 
the average value of to ta l output in i n f l a t i on - f r ee corn uni ts across 
a l l years o f the panel period was used . 1 9 Long-term income measured in 
th i s way was h ighly s ign i f i can t in determining height- for-age (once 
again, measured in terms of Z -scores) . As expected, the ra t i o of crop 

See Nerlove, V o s t i , and Basel (1989) for de ta i l s . 
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Table 23--Determinants of height- for -age for a l l young ch i ldren 

Variable Avg. f Avg. SE t - r a t i o a Ranqe 6 Range SE 
Low High Low High 

Income 
VTOAV 0.0004 0.0001 2.70+++ 0.0003 0.0004 0.0001 0.0001 

Income Sources 
CROPVLS -0.03 0.01 2.12++ -0.03 -0.02 0.01 0.01 
PINCOFA 0.004 0.01 0.31 -0.003 0.01 0.01 0.01 
PINCOFNA 0.005 0.01 0.46 -0.001 0.01 0.01 0.01 
PUNEARN -0.01 0.01 0.84 -0.01 -0.005 0.01 0.01 

Household Character is t ics 
DEPRTIO -0.28 0.16 1.73+ -0.35 -0.18 0.14 0.17 
DIST -0.001 0.008 0.12 -0.005 0.003 0.008 0.009 
FHHH -0.04 0.53 0.08 -0.21 0.18 0.48 0.57 
HHSIZE -0.07 0.05 1.27 -0.10 -0.01 0.05 0.06 
ILLIT 0.29 0.30 0.95 0.02 0.56 0.28 0.32 
JUMP -0.10 0.26 0.40 -0.29 0.07 0.24 0.29 
PREQ 0.01 0.004 2.43++ 0.009 0.01 0.004 0.004 

Indiv idual Character is t ics 
AGECH -0.02 0.03 0.81 -0.06 0.002 0.02 0.03 
AGECH2 0.0002 0.0003 0.73 -0.00001 0.0006 0.0003 0.0004 
SEXCH 0.07 0.25 0.29 -0.14 0.21 0.23 0.27 
WHZSCORE 0.19 0.15 1.25 0.12 0.26 0.13 0.17 

Constant -0.95 0.90 1.05 -1.42 -0.51 0.80 1.02 

R 2 Average 0.16 Range: (Low) 0.08 (High) 0.29 

N 84 b 

Absolute value of ra t i o of avg. estimated f) to avg. SE calculated from 10 randomly-drawn samples ( i n each 
sample, each household containing chi ldren <6 years old was represented by a randomly selected c h i l d ) , with 
+, ++, +++ denoting s igni f icance at the 10 percent, 5 percent, and 1 percent leve ls , respec t i ve ly . 
Composition of sample var ied each round. 

Notes: 
AGECH Age of ch i l d (months) 
AGECH2 AGECH x AGECH 
CROPVLS Ratio of 1984 crop income to l ivestock income 
DEPRTIO Household dependency ra t io 
DIST Distance (km) to nearest municipio 
FHHH Female-headed household ( l=yes, 0=no) 
HAZSCORE Ch i l d ' s height- for-age Z-score (standard deviat ions away from a standard populat ion's mean) 
HHSIZE Household s ize 
ILLIT I l l i t e r a t e household head; male or female ( l=yes, 0=no) 
JUMP Household production c lus te r movement from 1979-84 (l=jump, 0=stay) 
PINCOFA Percentage of 1984 to ta l income from off-farm agr i cu l tu ra l labor 
PINCOFNA Percentage of 1984 to ta l income from off-farm nonagr icul tural labor 
PREQ Percentage of household da i l y ca lo r ic requirement consumed over 24-hour reca l l period (based on 

indiv iduals present at 24-hour r e c a l l ) . 
PUNEARN Percentage of 1984 to ta l income from unearned income ( ren ts , in te res t , e t c . ) 
SEXCH Gender of ch i l d (l=male. 0=female) 
T0TINC Total 1984 income ($Cr) 
VTOAV Average annual value of to ta l real agr icu l ture output (1979-84) 
WAZSC0RE Ch i l d ' s weight-for-age Z-score (standard deviat ions away from a standard populat ion's mean) 
WHZSCORE Ch i l d ' s weight- for-height A-score (standard deviat ions away from a standard populat ion's mean) 
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to l i ves tock income was corre lated with ch i l d ren ' s growth, with 
decreases in that r a t i o ( that i s , increases in the r e l a t i v e importance 
of l i ves tock income) s i g n i f i c a n t l y associated with improved he igh t - fo r -
age. More dependents r e l a t i ve to productive household members showed up 
s i g n i f i c a n t l y re lated to decreases in ch i l d ren ' s he ight - for -age. 
F i n a l l y , the percentage of ca lo r i c requirement consumed by the household 
as a whole was p o s i t i v e l y and s i g n i f i c a n t l y l inked to height- for-age fo r 
young ch i l d ren . 

Table 24 presents regression resu l ts f o r the weight- for-age Z-
scores equation. Here, average value of to ta l output was dropped in 
favor o f to ta l 1984 income due to the shorter-term nature o f the 
nu t r i t i ona l measure being explained. Only one included var iab le 
reg is tered a s ign i f i can t in f luence. Predic tab ly , height- for-age was 
s t rongly (and p o s i t i v e l y ) corre lated with weight- for-age ( that i s , long-

Table 24--Determinants of weight- for-age for a l l young ch i ldren 

Variable Avg. 0 Avg. SE t - r a t i o a Range 6 Range SE 
Low High Low High 

Income 
TOT INC 8x l0 " 9 9.1x l0" 9 0. 88 - 6 . 0 x l 0 " 1 0 1.5x10' ' 8 8.3x10" 1.0x10 

Income Sources 
CROPVLS 0.004 0.007 0. ,60 -0.006 0.01 0.007 0.008 
PINCOFA -0.007 0.008 0. 86 0.01 -0.002 0.007 0.009 
PINCOFNA -0.004 0.007 0. .67 -0.01 -0.001 0.007 0.008 
PUNEARN 0.005 0.007 0, .69 0.002 0.009 0.007 0.008 

Household Character is t ics 
DEPRTIO -0.02 0.10 0, ,18 -0.08 -0.04 0.09 0.11 
DIST -0.007 0.005 1. ,27 -0.01 -0.003 0.005 0.006 
FHHH -0.09 0.33 0. .26 -0.19 0.07 0.31 0.37 
HHSIZE -0.01 0.03 0, .42 -0.05 0.009 0.03 0.04 
ILLIT 0.20 0.19 1. .06 0.12 0.29 0.17 0.21 
JUMP 0.06 0.17 0. .35 -0.06 0.17 0.16 0.19 
PREQ -0.004 0.002 1 .55 -0.006 -0.002 0.003 0.003 

Indiv idual Character is t ics 
AGECH -0.007 0.02 0 .42 -0.02 0.003 0.02 0.02 
AGECH2 0.0003 0.0002 0 .15 -0.00008 0.0002 0.0002 0.0002 
SEXCH -0.12 0.16 0 .74 -0.23 0.07 0.15 0.18 
WHZSCORE 0.69 0.07 9 .45+++ 0.63 0.75 0.06 0.08 

Constant 1.04 0.54 1 .92+ 0.54 1.46 0.50 0.61 

R Average 0. 58 Range: : (Low) 0. 49 (High) 0. 67 

-8 

84fc 

Absolute value of ra t io of avg. estimated f) to avg. SE calculated from 10 randomly-drawn samples 
( i n each sample, each household containing chi ldren <6 years old was represented by a randomly 
selected c h i l d ) , with +, ++, +++ denoting s igni f icance at the 10 percent, 5 percent, and 1 percent 
leve ls , respec t i ve ly . 

k Composition of sample var ied each round. 
Note: For var iab le descr ip t ion , see Table 23. 
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term nu t r i t i on s t rongly af fects nu t r i t i on in the medium term—its 
inc lus ion in the equation boosted average R-square to 0.58). 

Table 25 presents the resu l ts fo r the short-term measure of 
nu t r i t i ona l s tatus, we ight - for -he ight . This was the weakest of a l l 
regression equations, with an average R-square of only 0.02, with only 
the constant reg is te r ing as s i g n i f i c a n t . I n t e res t i ng l y , long-term 
nu t r i t i on (height - for -age Z-score) did not d isp lay any s ign i f i can t l i nk 
to nu t r i t i on in the shortest run (we igh t - fo r -he igh t ) . 

CONCLUSIONS 

The sample population drawn from the Zona da Mata of Minas Gerais, 
B r a z i l , fo r th i s analysis was not poorly nourished in terms of meeting 

Table 25--Determinants of weight - for -he ight for a l l young ch i ldren 

Variable Avg. f) Avg. SE t - r a t i o a Range 6 Range SE 
Low High Low High 

Income 
l . O x l O ' 8 1.2x l0 ' 8 1.9xl0" 8 l . l x l O " 8 TOT INC l . O x l O ' 8 1.2x l0 ' 8 0.86 1.5xl0" 9 1.9xl0" 8 l . l x l O " 8 1.3x10 

Income Sources 
CROPVLS 0.008 0.01 0.80 -0.008 0.02 0.009 0.01 
PINCOFA -0.01 0.01 1.02 -0.02 -0.005 0.009 0.01 
PINCOFNA -0.005 0.003 0.55 -0.01 -•0.0005 0.009 0.01 
PUNEARN 0.009 0.01 0.88 0.003 0.01 0.009 0.01 

Household Character is t ics 
DEPRTIO -0.05 0.13 0.35 -0.13 0.03 0.12 0.14 
DIST -0.009 0.007 1.24 -0.01 -0.004 0.006 0.007 
FHHH 0.005 0.43 0.01 -0.13 0.18 0.40 0.47 
HHSIZE -0.02 0.05 0.39 -0.06 0.02 0.04 0.05 
ILLIT 0.27 0.25 1.10 0.15 0.40 0.23 0.27 
JUMP 0.09 0.22 0.39 -0.09 0.28 0.21 0.23 
PREQ -0.005 0.003 1.54 -0.007 -0.003 0.003 0.004 

Indiv idual Character is t ics 
AGECH -0.003 0.02 0.13 -0.02 0.01 0.02 0.03 
AGECH2 0.00004 0.0003 0.15 -0.0002 0.0002 0.0003 0.0003 
SEXCH -0.11 0.21 0.54 -0.29 0.15 0.19 0.23 
WHZSCORE 0.12 0.10 0.19 0.06 0.16 0.08 0.11 

Constant 1.29 0.71 1.80+ 0.68 1.89 0.66 0.78 

R 2 Average 0. 02 Range: (Low) -0.06 (High) 0.12 

-8 

N 84' 

Absolute value of ra t io of avg. estimated p* to avg. SE calculated from 10 randomly-drawn samples 
( i n each sample, each household containing chi ldren <6 years old was represented by a randomly 
selected c h i l d ) , with +, ++, +++ denoting s igni f icance at the 10 percent, 5 percent, and 1 percent 
leve ls , respect ive ly . 

k Composition of sample var ied each round. 

Note: For var iable descr ip t ion , see Table 23. 
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ca lo r i c requirements based on household adult equivalents, nor were the 
ch i ldren present in 84 of the 384 households pa r t i cu l a r l y malnourished 
with regard to internat ional standards fo r ch i ldren aged 0-6. Our 
analysis focused on to ta l household ca lo r i c intake and the nu t r i t i ona l 
status of the wors t -o f f ch i ld in every household (be t t e r -o f f ch i ldren 
were excluded from the analysis in the 36 households having mult iple 
ch i ldren un t i l the mult iple regression s tage) . To the extent that our 
focus on aggregate ca lo r i c intake and wors t -o f f ch i ldren biased 
po ten t ia l l y nonlinear in te r re la t ionsh ips examined in th i s paper, the 
resu l ts should be interpreted with some caut ion. 

Nevertheless, several important in te r re la t ionsh ips between food 
consumption, nu t r i t i ona l s ta tus, and a ser ies of household and 
ind iv idual charac te r i s t i cs were revealed by the ana lys is . 

Several strong in ter re la t ionsh ips surfaced between farm 
charac te r i s t i cs and nu t r i t i on in the descr ip t i ve ana lys is . Farm s ize 
was p o s i t i v e l y corre lated with the long-term and medium-term measures of 
ch i l d ren ' s nu t r i t i ona l s tatus, while a U-shaped re la t ionsh ip ex is ted 
between farm s ize and the short-term measure of nu t r i t i ona l status 
(we igh t - fo r -he igh t ) . A strong and cons is tent ly negative re la t ionsh ip 
was detected between distance to nearest major market and both ca lo r i c 
intake and nu t r i t i ona l status of young ch i ld ren . Landlessness was found 
to be d i r e c t l y l inked to poor nu t r i t i on of ch i ldren in rura l households 
but was not conc lus ive ly l inked to ca lo r i c intake. Female-headed 
households were cons is tent ly better fed. 

Several important l inks were establ ished between the income sources 
and the i r nu t r i t i ona l status and ca lo r i c intake. Degree of re l iance on 
income sources did make a d i f fe rence: households der iv ing above average 
percentage of to ta l income from l ives tock tended to be both bet ter fed 
and had better-nourished ch i ld ren , and famil ies that depended more 
heavi ly on off-farm employment as a source of income tended to fare 
worse, both in terms of ca lo r i c intake and nu t r i t i ona l s tatus. 
Composition of income wi th in income source categories also made a 
d i f ference fo r the one category we examined, off- farm labor : evidence 
suggests that off- farm agr icu l tu ra l employment was more d i r e c t l y l inked 
with poor ca lo r i c intake than was off-farm nonagr icul tural employment. 

F i n a l l y , agr icu l tu ra l output mix, and i t s changes over time, made a 
d i f ference fo r ca lo r i c intake and ch i ld ren 's n u t r i t i o n , and h ighl ighted 
the lack of a d i rec t cor re la t ion between higher incomes and bet ter 
nu t r i t i ona l s tatus. Dairy farms, possib ly due to the avai lab le source 
of high qua l i t y prote in and ca lo r ie in dai ry products, tended to have 
the most wel l -nourished ch i ld ren . Coffee farmers, which, on average, 
had the second highest income l e v e l s , f a i l ed to lever th i s income into 
e i ther improved ca lo r i c intake or improved nu t r i t i ona l status of young 
ch i l d ren . The off-farm labor c lus te r (with the absolute lowest income 
l e v e l ) did not fare nearly as badly as one would expect in e i ther the 
ca lo r i c intake or the nu t r i t i ona l status measures. F i n a l l y , farms with 
inconsistent production a c t i v i t i e s over time ( that i s , those who jumped 
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from one production c lus te r to another at least once during the sample 
period) tended to have less wel l -nourished ch i ld ren , and made up 100 
percent of the poorest fed households in the sample. 

Several po l i cy implicat ions and implicat ions fo r fu r ther research can 
be derived from the r esu l t s . F i r s t , since income sources were seen to 
inf luence ca lo r i c intake and nu t r i t i ona l s tatus, they could serve as 
valuable target ing instruments. While some measures of income sources 
may not be quickly ascertainable, others ( f o r example, households' 
dependencies on off-farm agr icu l tu ra l income) can aid in the detect ion 
of poverty-prone households in th is se t t ing . Farm types (defined in 
terms of output mix) were also shown to af fect household ca lo r i c intake 
and measures o f nu t r i t i ona l status in ch i ld ren . Since these farm types 
are read i l y recognizable by agr icu l tu ra l extension agents and others, 
t h e i r i den t i f i ca t i on could serve as an ideal instrument fo r rapid f i e l d -
level poverty assessment. 

Secondly, female-headed households were bet ter nourished despite 
s i g n i f i c a n t l y lower purchasing power and access to land, but t he i r 
ch i ldren were not above average in terms of our nu t r i t i ona l measures. 
C lea r l y there is room for fur ther research to understand how female-
headed households generate above average ca lo r i c intake from below 
average ent i t lements, and why t he i r ch i ldren don' t show any improvement 
in growth, despite t he i r apparent access to more ca lo r i es . 

T h i r d l y , the important l i nk between production s t a b i l i t y and the 
performance of ch i ldren in the height- for-age and weight- for-age 
nu t r i t i on measures suggests that "permanent income" plays a c r i t i c a l 
ro le in ra is ing rural famil ies above the poverty l i n e . Families with 
inter- temporal ly e r ra t i c production patterns were the worst fed, 
indicat ing a strong cor re la t ion between being at the margin in terms of 
agr icu l tu ra l production and being at the margin in terms of nu t r i t i ona l 
s ta tus. Po l ic ies aimed at s t a b i l i z i n q production patterns might be 
ca l led f o r . 


