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Associations of 293 mothers' work for 
earnings and child-care arrangements with the anthropometric status of their children were 
examined in urban Guatemala. It was hypothesized that during the period of life in which growth 
often falters (8 through 35 months), maternal employment could be beneficial for children. Infor- 
mal workers tended to be poorer, less educated, and have more undernourished children than 
formal workers or nonworkers. When poverty and mother's education were controlled for, no 
effects of maternal employment on children's anthropometric growth patterns were seen. How- 
ever, the percent of the family income the mother earned was positively associated with all 
anthropometric indicators, controlling for confounds. Children taken care of by preteen siblings 
had significantly lower weight for height than those in other situations, even controlling for SES 
and maternal employment status. These effects were not found in a 36-48-month-old sample. 

In the last decade, many investigators 
have become concerned about the conse- 
quences of changing patterns of maternal 
employment for children's healthy develop- 
ment. In the United States, this concern has 
led to studies of psychosocial development, 
attachment, and school achievement. In the 
more difficult circumstances in developing 
countries, the consequences of maternal em- 
ployment are being measured in terms of the 
health, growth, and survival of children (e.g., 
Engle, 1983; Leslie, 1988; Leslie & Paolisso, 
1989; O'Gara, 1989; Tripp, 1981; Tucker, 
1989). 

Maternal work for earnings in devel- 
oping countries is not a new phenomenon, 
but some of its forms (e.g., leaving the home 
for extended periods to work in places 
where one cannot take the child) are differ- 
ent. As the culture urbanizes and maternal 
work for earnings becomes more common, 
new systems for child rearing are developed. 
In order to understand the effects of mater- 
nal employment for children, one must con- 
sider adaptations such as choice of caregiver, 
the caregiving setting, how the mother's in- 
come changes the family spending patterns, 
or beliefs about alternative child care. For 
example, a number of recent studies have 
suggested that poor mothers tend to use a 

higher percent of their income for meeting 
the basic needs of children than will fathers 
(Blumberg, 1988; Dwyer & Bruce, 1988; En- 
gle, 1990). Child-care beliefs are often dis- 
crepant with reality; Engle (1989b) reported, 
in Guatemala, that for 70% of women, the 
ideal child caretaker was the child's grand- 
mother, but only 14% of children were actu- 
ally watched by their grandmothers. 

Leslie's (1988, 1989) recent review of 25 
studies from 16 developing countries found 
no conclusive evidence linking maternal 
employment with poorer nutritional status 
of children. The studies that did find effects 
of maternal work on children did not control 
for other potentially confounding variables, 
such as poverty, limiting the possibility of 
making causal statements. Part of the reason 
for the lack of consistent findings in this area 
has been the simplicity of the theoretical 
mechanisms proposed. Studies have gener- 
ally considered maternal work as a dichoto- 
mous variable, and have not measured the 
hours the woman works, the quality of the 
alternative caregiver, her type of work, or 
developmental changes in children's needs 
(Leslie, 1989). Some studies have shown 
that the effects of maternal work for earnings 
depended on the type of work (Engle & Pe- 
dersen, 1989; Wolfe & Behrman, 1982) and 
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In the last decade, many investigators
have become concerned about the conse­
quences of changing patterns of maternal
employment for children's healthy develop­
ment. In the United States, this concern has
led to studies of psychosocial development,
attachment, and school achievement. In the
more difficult circumstances in developing
countries, the consequences of maternal em­
ployment are being measured in terms of the
health, growth, and survival of children (e.g.,
Engle, 1983; Leslie, 1988; Leslie & Paolisso,
1989; O'Gara, 1989; Tripp, 1981; Tucker,
1989).

Maternal work for earnings in devel­
oping countries is not a new phenomenon,
but some of its forms (e.g., leaving the home
for extended periods to work in places
where one cannot take the child) are differ­
ent. As the culture urbanizes and maternal
work for earnings becomes more common,
new systems for child rearing are developed.
In order to understand the effects of mater­
nal employment for children, one must con­
sider adaptations such as choice ofcaregiver,
the caregiving setting, how the mother's in­
come changes the family spending patterns,
or beliefs about alternative child care. For
example, a number of recent studies have
suggested that poor mothers tend to use a

higher percent of their income for meeting
the basic needs of children than will fathers
(Blumberg, 1988; Dwyer & Bruce, 1988; En­
gle, 1990). Child-care beliefs are often dis­
crepant with reality; Engle (1989b) reported,
in Guatemala, that for 700/0 of women, the
ideal child caretaker was the child's grand­
mother, but only 140/0 of children were actu­
ally watched by their grandmothers.

Leslie's (1988,1989) recent review of25
studies from 16 developing countries found
no conclusive evidence linking maternal
employment with poorer nutritional status
of children. The studies that did find effects
of maternal work on children did not control
for other potentially confounding variables,
such as poverty, limiting the possibility of
making causal statements. Part of the reason
for the lack of consistent findings in this area
has been the simplicity of the theoretical
mechanisms proposed. Studies have gener­
ally considered maternal work as a dichoto­
mous variable, and have not measured the
hours the woman works, the quality of the
alternative caregiver, her type of work, or
developmental changes in children's needs
(Leslie, 1989). Some studies have shown
that the effects of maternal work for earnings
depended on the type of work (Engle & Pe­
dersen, 1989; Wolfe & Behrman, 1982) and
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amount of time working (Soekirman, 1985). 
Type of work is probably a proxy for income 
or wage rates, and working for a higher wage 
rate would increase possible benefits for 
children. Amount of work is probably an in- 
dicator of maternal time with the child, and 
therefore should be a better indicator for 
predicting consequences for children than a 
simple dichotomous variable. Both work 
type and amount of time working are exam- 
ined in this study. 

The current trend in cross-cultural de- 
velopmental psychology is to focus on the 
child-in-context, studying the ecological 
context as well as the individual child. The 
concept of the "developmental niche" of the 
child (Super & Harkness, 1986) has been 
proposed as a "theoretical framework for 
studying cultural regulation of the micro- 
environment of the child" (p. 552). The envi- 
ronment is considered to have three compo- 
nent subsystems: (1) the physical and social 
setting in which the child is placed, (2) the 
culturally regulated customs of child care 
and child rearing, and (3) the caregivers' be- 
liefs about development. Each of these will 
influence, and be influenced by, work pat- 
terns and child-care strategies. 

The developmental niche of an em- 
ployed mother's child also will depend on 
the child's age, a variable rarely considered 
in research on maternal employment in de- 
veloping countries (Leslie, 1989). During 
the first 4 years of a child's life, the kinds 
of conditions that compromise growth and 
development vary tremendously. The rela- 
tive importance of the mother's time in care- 
giving and the nutritional benefit of her extra 
income should also vary by the child's age. 
Specifically, the period of development dur- 
ing which maternal income might be most 
important for children's growth and devel- 
opment should be when supplementary 
feeding has become the major source of 
food, and before growth trajectories have be- 
come well established. This developmental 
period, approximately 8-9 months through 
the third year, is generally considered to be 
the period during which growth begins to 
falter compared to U.S. norms (Grant, 1989). 

During the first months of life, the major 
determinants of nutritional status are charac- 
teristics of the mother, such as prepregnancy 
weight and pregnancy weight gain, and at 
birth the majority of children are adequately 
nourished (Herrera, 1987; Johnston, New- 
man, Cravioto, DeLicardie, & Scholl, 1980; 

Mueller & Pollitt, 1983). However, rates for 
malnutrition and infection peak in the sec- 
ond year (13-24 months) (Gordon, Wyon, & 
Ascoli, 1967), and the proportion of children 
dying matches or exceeds the total dying in 
the following 3 years (Puffer & Serrano, 
1973). Martorell and Klein (1980) found that 
most of the growth differentials between 
children that are well and poorly nourished 
occurred between 8 and 30 months of life. 

There are several reasons for this de- 
cline in growth rate and health. Diarrhea 
tends to increase as the child begins to be 
mobile and can become infected more eas- 
ily. Weaning foods are often inadequate be- 
cause of low caloric density and contamina- 
tion (Gibbons & Griffiths, 1984). Other 
family members begin to take a larger role 
in child care, whether or not the mother is 
working (Werner, 1988). Cassidy (1980), in 
her cross-cultural survey of behaviors during 
the second and third years of the child's life, 
argues that "many weaning customs of non- 
industrialized peoples potentiate malnutri- 
tion" (p. 109). Customs common during this 
period, such as restricting "strong" or 
protein-rich foods, allowing competition for 
food with older children or the preferred 
sex, or separating the child from the mother 
for a period of time, increase the likelihood 
of malnutrition. 

In urban Guatemala, other family mem- 
bers begin to take a substantial role in child 
care after the first year (Engle, 1989a). One 
could predict that the extra income a mother 
can provide for the purchase of high-quality 
weaning foods during this period would fa- 
cilitate growth, whereas the loss of her time 
might be less critical, since her caregiving is 
beginning to be replaced anyway. Care- 
giving quality should continue to be impor- 
tant for tasks such as protecting children 
from infection or feeding (Zeitlin, Houser, 
& Johnson, 1989), whether performed by 
mother or an alternate. 

Beyond the age of 36 months, the 
change in the growth rate of the child does 
not appear to be influenced substantially by 
dietary intake until the child reaches pu- 
berty. Relatively few differences between 
the growth rates of well and poorly supple- 
mented children were found after 30 months 
(Martorell & Klein, 1980). Growth curves be- 
come much more steady (Berkey & Reed, 
1987). Risk of diarrhea is less, and the child 
is more capable of self-care. Thus, little ef- 
fect of maternal income on children's growth 
pattern should be found in this age cohort. 
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weaning foods during this period would fa­
cilitate growth, whereas the loss of her time
might be less critical, since her caregiving is
beginning to be replaced anyway. Care­
giving quality should continue to be impor­
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Evidence that the quality of alternate 
child care when mothers are working for 
earnings has an effect on the child's nutri- 
tional status is surprisingly scarce (Joekes, 
1989; Leslie, 1989; Werner, 1988). A few 
studies suggest that children cared for by an 
adult will have better nutritional status than 
children cared for by siblings (Bittencourt & 
DiCicco, 1979; Engle, 1989a; Shah, Wali- 
mbe, & Dhole, 1979; and Tucker, 1989), but 
the studies cited were either not method- 
ologically adequate, or were not able to in- 
clude measures of the setting (workplace or 
home) or characteristics of the alternate care- 
giver. 

The measurement of children's well- 
being used in this sample is anthropometric 
status, which is usually correlated with cog- 
nitive development in societies with en- 
demic malnutrition (Engle, Irwin, Klein, 
Yarbrough, & Townsend, 1979; Joos, Pollitt, 
Mueller, & Albright, 1983; Sigman et al., 
1988; Townsend et al., 1982). The three an- 
thropometric measures used here measure 
different nutritional conditions. Height for 
age tends to be a long-term indicator of nu- 
tritional adequacy, less influenced by short- 
term changes (Pollitt, Mueller, & Leibel, 
1982). Weight for age may reflect the same 
long-term growth retardation as low height. 
It could also result from a period of short- 
term undernutrition after an episode of ill- 
ness or food shortage. Weight for height can 
be used to distinguish the two effects, since 
it is a measure of wasting or body dispropor- 
tion (Super, Herrera, & Mora, 1990; World 
Health Organization [WHO], 1983). Low 
weight for height is much less common in 
Guatemala than low height for age and low 
weight for age. Low weight for height often 
signals serious nutritional inadequacy (Mart- 
orell, Klein, & Delgado, 1980). Both weight 
and height measures are predictive of long- 
term growth and cognitive effects in Kenya 
(Sigman, Neumann, Jansen, & Bwibo, 1989), 
the Philippines (Popkin & Lim-Ybanez, 
1982), and Guatemala (Johnston, Low, De 
Baessa, & McVean, 1987; Pollitt, Gorman, 
& Metallinos-Katsaras, 1989). They may not 
reflect micronutrient deficiences. 

In the present study, the location of the 
alternate care, the age of the caregiver, the 
type and hours of the mother's work, and the 
developmental period of the child were fac- 
tors included in an assessment of the effects 
of maternal work on children's nutritional 
status, as measured by their weight and stat- 
ure. It was hypothesized that for children 
from 8 through 35 months, maternal work for 

earnings would be associated with higher 
anthropometric status than for nonworkers, 
particularly if the mother is employed in the 
formal sector and if the caregiving environ- 
ment is positive (care by an adult or care by 
mother when she is working in the home). 
Second, the amount of time per week she 
worked should be less highly associated 
with children's growth patterns than type of 
work. Finally, these effects should not be 
seen in a group of older (36-48-month-old) 
children. 

Method 

Village Description 
The study took place in two adjacent 

towns about 20 km from Guatemala City. 
Regular bus service every 10 min links the 
town with the city. The area is 97% Ladino 
(Spanish-speaking, not Indian), and rapid in- 
dustrialization in the nearby area has re- 
sulted in some wealth for a few residents, 
although most are poor and earn little at the 
local industries. The town is typical of many 
areas of new urbanization, although condi- 
tions are not as desperate as in burgeoning 
shantytowns that spring up on the sides of 
hills. The towns include much diversity eco- 
nomically; on the same block, one can find 
a cane shack where a woman might support 
her family by making tortillas, and a stucco 
house with a truck parked alongside. The 
older part of the town is well established, 
with larger adobe houses around a central 
square, but a newer barrio has recently been 
built (the second village). Main roads are 
paved, although most houses face onto dirt 
roads that become muddy puddles in the 
rainy season. The most common house is of 
stucco, with a metal roof and a cement floor, 
although 28% of the houses have dirt floors, 
and some houses have walls of cane, scrap 
wood, and plastic. Most (87%) have electric- 
ity, and 44% have flushable toilets. Fifty- 
seven percent have televisions, but only 
11% own some form of motor vehicle. 

Subjects 
The initial sample consisted of 302 fami- 

lies with children between the ages of 8 
months and 47 months living in these two 
towns. To be selected, each family had to 
have an "index child" within this age range. 
If the family had two children within this 
age range, the younger was selected as the 
index. Of this group, the sample for this 
study are the 239 index children who were 
within the 8 month to 35 month range. In 
addition, a comparison was made with a 
group of children over 36 months (57 index 

Evidence that the quality of alternate
child care when mothers are working for
earnings has an effect on the child's nutri­
tional status is surprisingly scarce (Joekes,
1989; Leslie, 1989; Werner, 1988). A few
studies suggest that children cared for by an
adult will have better nutritional status than
children cared for by siblings (Bittencourt &
DiCicco, 1979; Engle, 1989a; Shah, Wali­
mbe, & Dhole, 1979; and Tucker, 1989), but
the studies cited were either not method­
ologically adequate, or were not able to in­
clude measures of the setting (workplace or
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The measurement of children's well­
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status, which is usually correlated with cog­
nitive development in societies with en­
demic malnutrition (Engle, Irwin, Klein,
Yarbrough, & Townsend, 1979; Joos, Pollitt,
Mueller, & Albright, 1983; Sigman et aI.,
1988; Townsend et aI., 1982). The three an­
thropometric measures used here measure
different nutritional conditions. Height for
age tends to be a long-term indicator of nu­
tritional adequacy, less influenced by short­
ternl changes (Pollitt, Mueller, & Leibel,
1982). Weight for age may reflect the same
long-term growth retardation as low height.
It could also result from a period of short­
ternl undernutrition after an episode of ill­
ness or food shortage. Weight for height can
be used to distinguish the two effects, since
it is a measure of wasting or body dispropor­
tion (Super, Herrera, & Mora, 1990; World
Health Organization [WHO], 1983). Low
weight for height is much less common in
Guatemala than low height for age and low
weight for age. Low weight for height often
signals serious nutritional inadequacy (Mart­
orell, Klein, & Delgado, 1980). Both weight
and height measures are predictive of long­
term growth and cognitive effects in Kenya
(Sigman, Neumann, Jansen, & Bwibo, 1989),
the Philippines (Popkin & Lim-Ybanez,
1982), and Guatemala (Johnston, Low, De
Baessa, & McVean, 1987; Pollitt, Gorman,
& Metallinos-Katsaras, 1989). They may not
reflect micronutrient deficiences.

In the present study, the location of the
alternate care, the age of the caregiver, the
type and hours of the mother's work, and the
developmental period of the child were fac­
tors included in an assessment of the effects
of maternal work on children's nutritional
status, as measured by their weight and stat­
ure. It was hypothesized that for children
from 8 through 35 months, maternal work for

earnings would be associated with higher
anthropometric status than for nonworkers,
particularly if the mother is employed in the
formal sector and if the caregiving environ­
ment is positive (care by an adult or care by
mother when she is working in the home).
Second, the amount of time per week she
worked should be less highly associated
with children's growth patterns than type of
work. Finally, these effects should not be
seen in a group of older (36-48-month-old)
children.

Method
Village Description

The study took place in two adjacent
towns about 20 km from Guatemala City.
Regular bus service every 10 min links the
town with the city. The area is 970/0 Ladino
(Spanish-speaking, not Indian), and rapid in­
dustrialization in the nearby area has re­
sulted in some wealth for a few residents,
although most are poor and earn little at the
local industries. The town is typical of many
areas of new urbanization, although condi­
tions are not as desperate as in burgeoning
shantytowns that spring up on the sides of
hills. The towns include much diversity eco­
nomically; on the same block, one can find
a cane shack where a woman might support
her family by making tortillas, and a stucco
house with a truck parked alongside. The
older part of the town is well established,
with larger adobe houses around a central
square, but a newer barrio has recently been
built (the second village). Main roads are
paved, although most houses face onto dirt
roads that become muddy puddles in the
rainy season. The most common house is of
stucco, with a metal roof and a cement floor,
although 280/0 of the houses have dirt floors,
and some houses have walls of cane, scrap
wood, and plastic. Most (870/0) have electric­
ity, and 440/0 have flushable toilets. Fifty­
seven percent have televisions, but only
11% own some form of motor vehicle.

Subjects
The initial sample consisted of302 fami­

lies with children between the ages of 8
months and 47 months living in these two
towns. To be selected, each family had to
have an "index child" within this age range.
If the family had two children within this
age range, the younger was selected as the
index. Of this group, the sample for this
study are the 239 index children who were
within the 8 month to 35 month range. In
addition, a comparison was made with a
group of children over 36 months (57 index



children and 51 siblings of index children 
between the ages of 36 and 47 months), al- 
though this group is not strictly comparable 
to the younger group. 

Every attempt to gather a complete 20% 
sample of the two villages was made. Every 
fifth house was selected to be included in 
the sample from a map and an aerial photo- 
graph. If the residents did not have a child 
between 8 and 47 months, one of the adja- 
cent houses was selected for inclusion in the 
sample, first from the right-hand side, then 
from the left. Once a family with a child un- 
der 4 had been identified as a potential sub- 
ject, every effort was made to include that 
family in the sample. Often surveys will 
miss families of working mothers because no 
one may be home at the time of the visit. 
In 10 families, after three visits the mother 
could not be located (3% of the families 
contacted). Another seven families with 
preschool-age children declined to partici- 
pate (2% of the families contacted). Six index 
children were dropped, two because they 
were out of the age range, and four for mea- 
surements of anthropometric status that 
were out of the acceptable range, or because 
of errors. 

Instruments and Procedure 
Each woman was interviewed in her 

home regarding her working patterns, 
child-care patterns, family relationships, 
feeding practices, and knowledge of child 
development. Height and weight of all chil- 
dren in the family under 48 months of age 
were assessed using a Salter Scale and a 
horizontal infant board. The interviewers 
were four Guatemalan teachers familiar with 
the community. They received a 3-week 
training procedure directed by staff mem- 
bers of the Institute of Nutrition of Central 
America and Panama (INCAP) on inter- 
viewing and assessment of nutritional status. 
Standardized trials with children in the local 
day-care center indicated that the four were 
within acceptable levels of reliability on the 
anthropometric measures using a calcula- 
tion of a ratio of percent agreement with 
the trainer and the trainee, developed by 
INCAP following WHO guidelines. Reliabil- 
ity of the interview was obtained by (a) two 
people coding the same interview, and (b) 
two separate interviews of the same subject. 
All interviews were recorded to check for 
reliability of questioning and coding. At 
least 85% concordance was required for all 
instruments. All forms were reviewed by the 
author upon completion, and errors were re- 

turned to the interviewers for revisits when 
answers were not clear or were out of range. 

Variables 
Mother's work.-The women's work for 

earnings was assessed with a series of ques- 
tions designed to capture all occasional as 
well as regular work. Each mother was asked 
whether she "did anything to earn money 
during the past 7 days." She was also asked 
whether she had done any income earning 
in the past 12 months. With additional ques- 
tions, the number of hours per day, days per 
week, months per year of work, and travel 
time to work were assessed. From this infor- 
mation, it was possible to calculate the total 
number of hours the woman worked in the 
previous year and categorize women into 
those who worked full time (equivalent to 
40 hours per week per year), part time (less 
than full time, but more than 8 hours per 
week per year), and occasional (some work, 
but less than 52 days a year of work). The 
distinction between part-time and occa- 
sional work resulted in an approximately 
equal number of women in each group. Cat- 
egories, rather than continuous measures, 
were used because full-time work seems 
qualitatively different from other kinds of 
work. 

The woman's primary occupation was 
coded on a 28-item scale, developed at 
INCAP in Guatemala to be appropriate to 
women as well as men. Although many 
women work as domestics in the homes of 
the wealthy, these women are not repre- 
sented in this sample, as they did not reside 
in the villages. Workers were grouped into 
two categories: informal and formal. Formal 
work was characterized by owning a busi- 
ness such as a store in the home, having a 
trade such as tailoring, or working in a fac- 
tory or a store. Informal work tended to have 
flexible hours and have no defined job skills. 
Although these informal activities appeared 
to be unscheduled, social arrangements 
were often well defined and consistent. 
Common activities were washing, ironing, 
and cleaning; making food products and 
vending them door to door or at a temporary 
location (e.g., making frozen "snacks" for 
schoolchildren and selling them after 
school); making home crafts to sell; buying 
food at a central market and selling it in the 
village on a daily basis; providing a service 
(one woman gleaned tomatoes from the 
fields and sold them to special clients); or 
making and selling tortillas door to door. 

Child-care methods.-Major child-care 

children and 51 siblings of index children
between the ages of 36 and 47 months), al­
though this group is not strictly comparable
to the younger group.

Every attempt to gather a complete 20%
sample of the two villages was made. Every
fifth house was selected to be included in
the sample from a map and an aerial photo­
graph. If the residents did not have a child
between 8 and 47 months, one of the adja­
cent houses was selected for inclusion in the
sample, first from the right-hand side, then
from the left. Once a family with a child un­
der 4 had been identified as a potential sub­
ject, every effort was made to include that
family in the sample. Often surveys will
miss families of working mothers because no
one may be home at the time of the visit.
In 10 families, after three visits the mother
could not be located (3% of the families
contacted). Another seven families with
preschool-age children declined to partici­
pate (2% of the families contacted). Six index
children were dropped, two because they
were out of the age range, and four for mea­
surements of anthropometric status that
were out of the acceptable range, or because
of errors.

Instruments and Procedure
Each woman was interviewed in her

home regarding her working patterns,
child-care patterns, family relationships,
feeding practices, and knowledge of child
development. Height and weight of all chil­
dren in the family under 48 months of age
were assessed using a Salter Scale and a
horizontal infant board. The interviewers
were four Guatemalan teachers familiar with
the community. They received a 3-week
training procedure directed by staff mem­
bers of the Institute of Nutrition of Central
America and Panama (INCAP) on inter­
viewing and assessment of nutritional status.
Standardized trials with children in the local
day-care center indicated that the four were
within acceptable levels of reliability on the
anthropometric measures using a calcula­
tion of a ratio of percent agreement with
the trainer and the trainee, developed by
INCAP following WHO guidelines. Reliabil­
ity of the interview was obtained by (a) two
people coding the same interview, and (b)
two separate interviews of the same subject.
All interviews were recorded to check for
reliability of questioning and coding. At
least 850/0 concordance was required for all
instruments. All forms were reviewed by the
author upon completion, and errors were re-

turned to the interviewers for revisits when
answers were not clear or were out of range.

Variables
Mother~s work.-The women~swork for

earnings was assessed with a series of ques­
tions designed to capture all occasional as
well as regular work. Each mother was asked
whether she "did anything to earn money
during the past 7 days.H She was also asked
whether she had done any income earning
in the past 12 months. With additional ques­
tions, the number of hours per day, days per
week, months per year of work, and travel
time to work were assessed. From this infor­
mation, it was possible to calculate the total
number of hours the woman worked in the
previous year and categorize women into
those who worked full time (equivalent to
40 hours per week per year), part time (less
than full time, but more than 8 hours per
week per year), and occasional (some work,
but less than 52 days a year of work). The
distinction between part-time and occa­
sional work resulted in an approximately
equal number of women in each group. Cat­
egories, rather than continuous measures,
were used because full-time work seems
qualitatively different from other kinds of
work.

The woman~s primary occupation was
coded on a 28-item scale, developed at
INCAP in Guatemala to be appropriate to
women as well as men. Although many
women work as domestics in the homes of
the wealthy, these women are not repre­
sented in this sample, as they did not reside
in the villages. Workers were grouped into
two categories: informal and formal. Formal
work was characterized by owning a busi­
ness such as a store in the home, having a
trade such as tailoring, or working in a fac­
tory or a store. Informal work tended to have
flexible hours and have no defined job skills.
Although these informal activities appeared
to be unscheduled, social arrangements
were often well defined and consistent.
Common activities were washing, ironing,
and cleaning; making food products and
vending them door to door or at a temporary
location (e.g., making frozen "snacksH for
schoolchildren and selling them after
school); making home crafts to sell; buying
food at a central market and selling it in the
village on a daily basis; providing a service
(one woman gleaned tomatoes from the
fields and sold them to special clients); or
making and selling tortillas door to door.

Child-care methods.-Major child-care



strategies of working women were taking the 
child with them to work, leaving the child 
at home with another person, leaving the 
child in another person's house, or working 
at home with the child. The age of the per- 
son who watched the child was assessed. 

Anthropometric measures.-All height 
and weight measures were transformed into 
z scores based on normative data from the 
National Center for Health Statistics (Jordan 
& Staehling, 1986). This transformation pro- 
vides age and gender standardization, with 
a mean of 0 and a standard deviation of 1, 
and is widely used internationally (WHO, 
1983). 

Modifying variables.-Mother's educa- 
tion was the number of years of school she 
reported passing. Per capita family income 
per month was the sum of all sources of in- 
come reported (mother's income, father's in- 
come, and help from other sources per 
month) divided by the number of members 
in the nuclear family. House quality was a 
scale of the quality of the wall, roof, and 
floor. Other variables were birth order, gen- 
der, and marital status (in a union or not in 
a union). For working women only, the total 
number of hours worked during the past 
year, her income per month, and the percent 
of the family's income she earned were 
calculated. 

Plan of Analysis 
The basic analytic strategy was, first, a 

one-way analysis of variance on each anthro- 
pometric indicator using work type, work 
amount, and type of child care as indepen- 
dent variables, respectively, and second, an 
analysis of covariance on each anthropomet- 
ric indicator controlling for socioeconomic 
and demographic variables of mother's edu- 
cation, house quality, income per family 
member, birth order and age of child, marital 
status, and gender of child for each indepen- 
dent variable. All analyses were performed 
with the General Linear Model procedure 
(SAS Institute, 1985), which is recom- 
mended in analysis-of-covariance models 
with unequal cell sizes. Contrasts between 
categories were made using Fisher's pro- 
tected t tests, when appropriate, and for the 
child-care comparison, each of the four 
methods of child care was compared with 
nonworkers, using Bonferroni's correction 
for multiple comparisons (Miller, 1981). 

Results 

Characteristics of the sample.-The 
239 mothers were primarily literate (ac- 

cording to their self-report), married or in a 
union, urban-born, and relatively un- 
schooled. Incomes were low, with the aver- 
age family income per family member of 66 
quetzales, which was equivalent at that time 
to about $35.00. 

Most (92%) breastfed their children, and 
only 21% stopped before 3 months of age. 
The most common reason given for stopping 
breastfeeding was that the child was too old 
or too big (16%); work was mentioned only 
by 7% of the mothers as a reason for stopping 
breastfeeding. Most also mixed breast- and 
bottle-feeding; 76% of the mothers had 
bottle-fed their children, with over half be- 
ginning during the child's first month of life. 

Anthropometric status.-The sample 
was relatively undernourished, according to 
the NCHS standards. Using a standard risk 
threshold of -2 SD, 40% were below for 
height for age, 22% were below for weight 
for age, and 16% were below for weight for 
height. 

Work patterns of mothers.-Forty-six 
percent of mothers reported working for in- 
come at some time during the past 12 
months. Of the 112 workers, 62% were infor- 
mal workers, and 35% were formal workers. 
Women tended to work relatively few hours 
per day but most days a week. The median 
number of days a week worked was 6, the 
median hours per day was 5. Among the 
workers, 35% were occasional, 42% part 
time, and 23% full time. 

Formal work was primarily either full 
time (41%) or part time (50%), whereas infor- 
mal work tended to be either occasional 
(51%) or part time (37%), a significant inter- 
action, X2(2, N = 239) = 24.67, p < .00. Half 
of the workers worked through their ninth 
month of pregnancy, and 66% of the workers 
began to work again 2 months after the birth 
of their most recent child (33% began at less 
than 2 months). 

Socioeconomic characteristics of 
workers.-Table 1 shows means and stan- 
dard deviations of socioeconomic and demo- 
graphic variables by type of work and 
amount of work. One-way analyses of vari- 
ance of mother's work type (none, informal, 
formal) and work amount (full, part, occa- 
sional, or none) were performed for mother's 
education, income per capita, house quality, 
marital status, child age, and birth order. 
Chi-square analyses were performed to com- 
pare the work variables with marital status. 

Informal workers tended to be the poor- 

strategies of working women were taking the
child with them to work, leaving the child
at home with another person, leaving the
child in another person's house, or working
at home with the child. The age of the per­
son who watched the child was assessed.

Anthropometric measures.-All height
and weight measures were transformed into
z scores based on normative data from the
National Center for Health Statistics (Jordan
& Staehling, 1986). This transformation pro­
vides age and gender standardization, with
a mean of 0 and a standard deviation of 1,
and is widely used internationally (WHO,
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ModifYing variables.-Mother's educa­
tion was the number of years of school she
reported passing. Per capita family income
per month was the sum of all sources of in­
come reported (mother's income, father's in­
come, and help from other sources per
month) divided by the number of members
in the nuclear family. House quality was a
scale of the quality of the wall, roof, and
floor. Other variables were birth order, gen­
der, and marital status (in a union or not in
a union). For working women only, the total
number of hours worked during the past
year, her income per month, and the percent
of the family's income she earned were
calculated.
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The basic analytic strategy was, first, a

one-way analysis of variance on each anthro­
pometric indicator using work type, work
amount, and type of child care as indepen­
dent variables, respectively, and second, an
analysis of covariance on each anthropomet­
ric indicator controlling for socioeconomic
and demographic variables of mother's edu­
cation, house quality, income per family
member, birth order and age ofchild, marital
status, and gender of child for each indepen­
dent variable. All analyses were performed
with the General Linear Model procedure
(SAS Institute, 1985), which is recom­
mended in analysis-of-covariance models
with unequal cell sizes. Contrasts between
categories were made using Fisher's pro­
tected t tests, when appropriate, and for the
child-care comparison, each of the four
methods of child care was compared with
nonworkers, using Bonferroni's correction
for multiple comparisons (Miller, 1981).

Results

Characteristics of the sample.-The
239 mothers were primarily literate (ac-

cording to their self-report), married or in a
union, urban-born, and relatively un­
schooled. Incomes were low, with the aver­
age family income per family member of 66
quetzales, which was equivalent at that time
to about $35.00.

Most (92%) breastfed their children, and
only 21% stopped before 3 months of age.
The most common reason given for stopping
breastfeeding was that the child was too old
or too big (16%); work was mentioned only
by 7% of the mothers as a reason for stopping
breastfeeding. Most also mixed breast- and
bottle-feeding; 76% of the mothers had
bottle-fed their children, with over half be­
ginning during the child's first month of life.

Anthropometric status.-The sample
was relatively undernourished, according to
the NCHS standards. Using a standard risk
threshold of - 2 SD, 40% were below for
heigl1t for age, 220/0 were below for weight
for age, and 16% were below for weight for
height.

Work patterns of mothers.-Forty-six
percent of mothers reported working for in­
come at some time during the past 12
months. Of the 112 workers, 62% were infor­
mal workers, and 35% were formal workers.
Women tended to work relatively few hours
per day but most days a week. The median
number of days a week worked was 6, the
median hours per day was 5. Among the
workers, 350/0 were occasional, 42% part
time, and 23% full time.

Formal work was primarily either full
time (41%) or part time (50%), whereas infor­
mal work tended to be either occasional
(51%) or part time (37%), a significant inter­
action, X2 (2, N = 239) = 24.67, p < .00. Half
of the workers worked through their ninth
month of pregnancy, and 66% of the workers
began to work again 2 months after the birth
of their most recent child (33% began at less
than 2 months).

Socioeconomic characteristics of
workers.-Table 1 shows means and stan­
dard deviations of socioeconomic and demo­
graphic variables by type of work and
amount of work. One-way analyses of vari­
ance of mother's work type (none, informal,
formal) and work amount (full, part, occa­
sional, or none) were performed for mother's
education, income per capita, house quality,
marital status, child age, and birth order.
Chi-square analyses were performed to com­
pare the work variables with marital status.

Informal workers tended to be the poor-



TABLE 1 

CHARACTERISTICS OF SAMPLE FAMILIES BY WORK CATEGORY 

WORK CATEGORY 

None Informal Formal 
(n = 127) (n = 68) (n = 44) 

VARIABLE M SD M SD M SD 

Education 
........................................... 

4.0 3.5 2.6 3.1 7.2 4.0 
House quality .............................. 12.1 3.1 10.7 3.5 13.2 2.3 
Income per capitaa ...................... 50 52 61 67 96 88 
Family income/montha 

................. 
220 134 299 315 417 344 

Mother's income/montha 
............... 

0 0 58 40 167 122 
Hours of work/year ..................... 0 0 757 41 2079 1560 
Percent income mother earns ....... 0 0 32.4 30.1 43.3 29.0 
Child's parity ............................... 1.4 1.5 2.1 1.6 1.5 1.8 
Percent married 

.................................... 
96 85 80 

WORK AMOUNT 

Occasional Part-Time Full-Time 
(n = 39) (n = 47) (n = 26) 

M SD M SD M SD 

Education .................................... 3.3 3.0 5.5 5.0 4.3 3.4 
House quality ............................... 

10.8 3.5 12.1 3.2 12.2 3.2 
Income/capita/montha................... 64 78 82 68 75 94 
Family income/montha 

.................. 
325 364 383 300 308 337 

Mother's income/montha 
............... 

43 27 129 110 130 107 
Hours of work/year ..................... 175 111 966 505 3490 1075 
Percent income mother earns ....... 23.8 25.0 37.2 25.3 55.3 35.1 
Child's parity ............................... 2.1 1.9 1.8 1.7 1.7 1.5 
Percent married .......................... 100 81 62 

NOTE.-In the second part of the table, mothers are reclassified according to work amount; 
the same number of families have mothers who are "not working" in both parts of the table. 

a All amounts expressed in quetzales, valued at approximately three to a dollar at the time 
of the interviews. 

est and least educated of the three groups. 
Years of education differed significantly by 
work type, F(2,237) = 22.98, p < .0001, with 
protected t tests indicating that formal work- 
ers were more educated than nonworkers, 
who in turn were more educated than infor- 
mal workers. Both per capita family incomes 
and house quality differed by work type, 
F(2,237) = 15.25, p < .01; F(2,237) = 9.19, 
p < .01; formal workers had better houses 
and their families earned more than informal 
workers' families. The index children of the 
informal workers were significantly later- 
born than the formal or nonworkers' chil- 
dren, F(2,237) = 4.05, p < .05, but there 
were no differences in age of the children. 
Informal and formal workers were more 
likely to be single (15% and 20%, respec- 
tively) than nonworkers (4%), X2(2, N = 239) 
= 12.16, p < .001. 

Fewer variables differentiated the 

women by amount of work than work type. 
Significant F values were seen for education, 
F(3,236) = 2.70, p < .05, and family income 
per capita, F(3,236) = 3.21, p < .05. Paired 
comparisons (protected t tests) indicated sig- 
nificantly higher educational levels for the 
part-time workers than the occasional work- 
ers, but full-time workers did not differ from 
part-time and occasional workers on level of 
education. Part- and full-time workers had 
significantly higher family incomes per cap- 
ita than nonworkers. Full-time workers were 
less likely to be married (62%) than part- 
time (81%), occasional (100%), or nonwork- 
ers (96%), X2(2, N = 239) = 37.16, p < .00. 
No differences in house quality, the child's 
birth order, or age were found by work 
amount. 

Mother's work and anthropometric sta- 
tus of children.-A one-way analysis of vari- 
ance of work type on anthropometric indices 

TABLE 1
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Mother's income/montha ............... 0 0 58 40 167 122
Hours of work/year ........................ 0 0 757 41 2079 1560
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Family income/montha .................. 325 364 383 300 308 337
Mother's income/montha ............... 43 27 129 110 130 107
Hours of work/year ........................ 175 III 966 505 3490 1075
Percent income mother earns ....... 23.8 25.0 37.2 25.3 55.3 35.1
Child's parity .................................. 2.1 1.9 1.8 1.7 1.7 1.5
Percent married .............................. 100 81 62

NOTE.-In the second part of the table, mothers are reclassified according to work amount;
the same number of families have mothers who are "not working" in both parts of the table.

a All amounts expressed in quetzales, valued at approximately three to a dollar at the time
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est and least educated of the three groups.
Years of education differed significantly by
work type, F(2,237) = 22.98, p < .0001, with
protected t tests indicating that formal work­
ers were more educated than nonworkers,
who in turn were more educated than infor­
mal workers. Both per capita family incomes
and house quality differed by work type,
F(2,237) = 15.25, p < .01; F(2,237) = 9.19,
p < .01; formal workers had better houses
and their families earned more than informal
workers' families. The index children of the
informal workers were significantly later­
born than the formal or nonworkers' chil­
dren, F(2,237) = 4.05, p < .05, but there
were no differences in age of the children.
Informal and formal workers were more
likely to be single (15% and 20%, respec­
tively) than nonworkers (4%), X2(2, N = 239)

12.16, p < .001.

Fewer variables differentiated the

women by amount of work than work type.
Significant F values were seen for education,
F(3,236) = 2.70, p < .05, and family income
per capita, F(3,236) = 3.21, p < .05. Paired
comparisons (protected t tests) indicated sig­
nificantly higher educational levels for the
part-time workers than the occasional work­
ers, but full-time workers did not differ from
part-time and occasional workers on level of
education. Part- and full-time workers had
significantly higher family incomes per cap­
ita than nonworkers. Full-time workers were
less likely to be married (620/0) than part­
time (81%), occasional (100%), or nonwork­
ers (96%), X2(2, N = 239) = 37.16, p < .00.
No differences in house quality, the child's
birth order, or age were found by work
amount.

Mother's work and anthropometric sta­
tus ofchildren.-A one-way analysis of vari­
ance of work type on anthropometric indices



without statistical controls found significant 
differences on height for age, F(2,236) = 

3.85, p < .02, and weight for age, F(2,236) 
= 4.18, p < .01, but not weight for height. 
Protected t tests indicated that children of 
informal workers were significantly lower 
than the other two groups. No differences 
in anthropometric indices by work amount 
were found. 

One-way analyses of covariance of work 
type (none, informal, or formal) and work 
amount (none, occasional, part time, and full 
time) on anthropometric status adjusting for 
education of the mother, family income per 
family member, house quality, child's age in 
months, gender, marital status, and birth or- 
der were performed. Adjusted means and F 
and b values for anthropometric measures 
are shown in Table 2. For the work amount 
analyses, with four means, paired compari- 
sons were made using protected t tests with 
Bonferroni's correction; alpha levels of .01 
were considered significant. When socioeco- 
nomic variables were controlled for, no sig- 
nificant effects were found for work type or 
work amount on any anthropometric indi- 
cator. 

Child-care strategies .-Three major 
types of child care that working mothers 
used were leaving the child with another 
family member (60%), working at home with 
the child (21%), or taking the child to the 
workplace (19%). For two children, there 

was insufficient information to code their 
child-care strategies. Of those leaving the 
child with another, 24, or 25%, paid that per- 
son. All but four reported being satisfied 
with the care their child was receiving. 

The child-care abilities of the alternate 
caretaker were not assessed directly, but it 
was assumed that a relatively young child 
would not be as good a caretaker as a teen- 
ager or an adult. Therefore, child watchers 
were divided into those who were not yet 
teenagers (preteen siblings) and older child 
watchers (13-year-olds through grandmoth- 
ers). Nineteen percent of working mothers 
relied on care by a preteen while they were 
out of the home, compared to 41% who re- 
lied on teens and adults. The youngest care- 
giver was 5, but most of the preteen caregiv- 
ers were between 10 and 12. All were 
siblings or other family members of the tar- 
get child. 

Workers' child-care strategies varied by 
type of work, X2(3, N = 110) = 13.89, p < 
.003. Informal workers relied equally on all 
four strategies, but formal workers relied pri- 
marily on care by a teenager or adult (60%). 
Workers' child-care strategies did not vary 
significantly with hours of work, although 
full-time workers rarely relied on care by a 
preteen (4%) compared to part-time and oc- 
casional workers (about 23% each). 

The child-care strategy used was unre- 
lated to the socioeconomic and demographic 

TABLE 2 

F VALUES AND ADJUSTED MEANSa FOR ANTHROPOMETRIC STATUS Z SCORES BY TYPE AND 

AMOUNT OF MOTHER'S WORK 

TYPE OF WORK 

INDICATOR Fmodel Fwork None Informal Formal 

Height for age ......... 5.29** .12 - 1.75 -1.79 - 1.66 
Weight for age......... 4.82** 1.00 - 1.27 - 1.39 - 1.08 
Weight for height....... 1.84 1.23 -.23 -.34 -.05 

AMOUNT OF WORKb 

Occasional Part-Time Full-Time 

Height for age .......... 4.74** .09 - 1.82 - 1.70 - 1.68 
Weight for age......... 4.56** 1.34 - 1.51 -1.22 -.96 
Weight for height....... 2.13* 2.31 -.46 -.21 .14 

NOTE.-n = 239. 
a Adjusted for child's age in months, mother's education, income per capita, house quality, birth order, marital 

status, and gender by General Linear Regression model (SAS Institute, 1985). 
b Nonworkers were also included in the regression; these means are shown in the top section of the table. 
* p < .05. 
** p < .01. 

without statistical controls found significant
differences on height for age, F(2,236) =
3.85, p < .02, and weight for age, F(2,236)
= 4.18, p < .01, but not weight for height.
Protected t tests indicated that children of
informal workers were significantly lower
than the other two groups. No differences
in anthropometric indices by work amount
were found.

One-way analyses of covariance of work
type (none, informal, or formal) and work
amount (none, occasional, part time, and full
time) on anthropometric status adjusting for
education of the mother, family income per
family member, house quality, child's age in
months, gender, marital status, and birth or­
der were performed. Adjusted means and F
and b values for anthropometric measures
are shown in Table 2. For the work amount
analyses, with four means, paired compari­
sons were made using protected t tests with
Bonferroni's correction; alpha levels of .01
were considered significant. When socioeco­
nomic variables were controlled for, no sig­
nificant effects were found for work type or
work amount on any anthropometric indi­
cator.

Child-care strategies.-Three major
types of child care that working mothers
used were leaving the child with another
family member (60%), working at home with
the child (21 %), or taking the child to the
workplace (190/0). For two children, there

was insufficient information to code their
child-care strategies. Of those leaving the
child with another, 24, or 25%, paid that per­
son. All but four reported being satisfied
with the care their child was receiving.

The child-care abilities of the alternate
caretaker were not assessed directly, but it
was assumed that a relatively young child
would not be as good a caretaker as a teen­
ager or an adult. Therefore, child watchers
were divided into those who were not yet
teenagers (preteen siblings) and older child
watchers (13-year-olds through grandmoth­
ers). Nineteen percent of working mothers
relied on care by a preteen while they were
out of the home, compared to 41% who re­
lied on teens and adults. The youngest care­
giver was 5, but most of the preteen caregiv­
ers were between 10 and 12. All were
siblings or other family members of the tar­
get child.

Workers' child-care strategies varied by
type of work, X2(3, N = 110) = 13.89, p <
.003. Informal workers relied equally on all
four strategies, but formal workers relied pri­
marily on care by a teenager or adult (60%).
Workers' child-care strategies did not vary
significantly with hours of work, although
full-time workers rarely relied on care by a
preteen (4%) compared to part-time and oc­
casional workers (about 23% each).

The child-care strategy used was unre­
lated to the socioeconomic and demographic

TABLE 2

F VALUES AND ADJUSTED MEANsa FOR ANTHROPOMETRIC STATUS Z SCORES BY TYPE AND

AMOUNT OF MOTHER'S WORK

TYPE OF WORK

INDICATOR Fmodel F work None

Height for age ............ 5.29** .12 -1.75
Weight for age ............ 4.82** 1.00 -1.27
Weight for height ....... 1.84 1.23 -.23

Occasional

Infonnal

-1.79
-1.39
-.34

AMOUNT OF WORKb

Part-Time

Fonnal

-1.66
-1.08
-.05

Full-Time

Height for age 4.74**
Weight for age 4.56**
Weight for height....... 2.13*

.09
1.34
2.31

-1.82
-1.51
-.46

-1.70
-1.22
-.21

-1.68
-.96

.14

NOTE.-n = 239.
a Adjusted for child's age in months, mother's education, income per capita, house quality, birth order, marital

status, and gender by General Linear Regression model (SAS Institute, 1985).
h Nonworkers were also included in the regression; these means are shown in the top section of the table.
* p < .05.
** p < .01.



variables, except family income per month, 
F(4,233) = 2.87, p < .05. Paired comparisons 
suggested that families with adult caregivers 
had significantly higher incomes per capita 
than families with nonworking mothers. 

Child-care strategies and children's an- 
thropometric status.-A one-way analysis of 
variance of child-care method on the three 
anthropometric status indicators showed no 
differences for height for age and weight for 
age. Weight for height differed significantly 
by child care method, F(4,232) = 3.10, p < 
.02. Means for each method of child care 
were compared with nonworkers' scores, re- 
sulting in four comparisons per anthropo- 
metric status indicator. Using Bonferroni's 
inequality (Miller, 1981), an alpha level of 
.01 was considered significant. Children 
cared for by a preteen were significantly 
lower in weight for height than those of non- 
workers (p < .008). 

The same analysis was repeated control- 
ling for mother's education, family income 
per capita, house quality, age of the child in 
months, birth order, marital status, and gen- 
der. Table 3 shows adjusted mean scores for 
the anthropometric indicators, and F values 
for the model and for the variable of child- 
care method are shown. 

As in the previous analysis, type of child 
care was significantly associated with weight 
for height, but not for the other two indica- 
tors, and children cared for by a preteen 
were significantly lower than children of 
nonworkers (p < .01). 

Combined work type and child-care 
effects.-Given the relatively small sample 
sizes of work type and child-care categories, 
and problems of multicolinearity, indepen- 
dent or interactive effects of child care and 

work type must be considered tentative. Us- 
ing the same model as in the previous analy- 
sis, a 3 (work type) x 5 (child-care type) 
analysis of covariance was performed using 
the General Linear Model with an interac- 
tion term of work type x child-care method. 
Since none of the interaction terms were sig- 
nificant, the analysis was repeated without 
the interaction term. 

When both work type and child-care 
strategy were entered in the GLM, child- 
care strategy continued to be associated with 
weight for height, even controlling for work 
type, Fmodel(12,223) = 2.32, p < .01; 
Fcare(3,223) = 3.68, p < .01. It appears that 
quality of child care is more important dur- 
ing these years of the child's life than mater- 
nal employment, controlling for SES. 

Workers only: Maternal work and an- 
thropometric status.-Characteristics of 
mother's income earning that might be asso- 
ciated with anthropometric status were her 
income per month, the percent of the fam- 
ily's income she earned, and the total num- 
ber of hours she had worked in the previous 
year. Correlations of these variables with the 
three anthropometric measures are shown in 
Table 4. The woman's income per month 
was correlated with both height for age and 
weight for age, whereas the mother's per- 
cent of family income earned was related 
only to weight for age. 

Because maternal work for earnings was 
associated with a number of the SES vari- 
ables, and the SES variables were interre- 
lated (e.g., families with more income had 
more educated mothers), the net associa- 
tions of maternal earnings, hours of work, 
and percent of family income earned on chil- 
dren's anthropometric status were calcu- 

TABLE 3 

F VALUES AND ADJUSTED MEANSa FOR NUTRITIONAL 

STATUS Z SCORES BY CHILD-CARE METHOD 

CHILD-CARE METHOD 

Works at Mother Adult Preteen 
None Home Takes Child Care Care 

INDICATOR Fmodel Fcare (n = 127) (n = 23) (n = 21) (n = 45) (n = 21) 

Height for age......... 4.31** .28 - 1.75 -1.93 - 1.55 - 1.72 -1.71 
Weight for age ........ 4.28** 1.55 -1.27 - 1.51 -.99 -1.11 -1.60 
Weight for height ... 2.29** 2.85** -.22 -.34 .02 -.05 -.72 

a Adjusted for child's age in months, mother's education, income per capita, house quality, birth order, marital 
status, and gender by General Linear Regression Model (SAS Institute, 1985). * p < .05. 

** p < .01 

variables, except family income per month,
F(4,233) = 2.87, p < .05. Paired comparisons
suggested that families with adult caregivers
had significantly higher incomes per capita
than families with nonworking mothers.

Child-care strategies and children's an­
thropometric status.-A one-way analysis of
variance of child-care method on the three
anthropometric status indicators showed no
differences for height for age and weight for
age. Weight for height differed significantly
by child care method, F(4,232) = 3.10, p <
.02. Means for each method of child care
were compared with nonworkers' scores, re­
sulting in four comparisons per anthropo­
metric status indicator. Using Bonferroni's
inequality (Miller, 1981), an alpha level of
.01 was considered significant. Children
cared for by a preteen were significantly
lower in weight for height than those of non­
workers (p < .008).

The same analysis was repeated control­
ling for mother's education, family income
per capita, house quality, age of the child in
months, birth order, marital status, and gen­
der. Table 3 shows adjusted mean scores for
the anthropometric indicators, and F values
for the model and for the variable of child­
care method are shown.

As in the previous analysis, type of child
care was significantly associated with weight
for height, but not for the other two indica­
tors, and children cared for by a preteen
were significantly lower than children of
nonworkers (p < .01).

Combined work type and child-care
effects.-Given the relatively small sample
sizes of work type and child-care categories,
and problems of multicolinearity, indepen­
dent or interactive effects of child care and

work type must be considered tentative. Us­
ing the same model as in the previous analy­
sis, a 3 (work type) x 5 (child-care type)
analysis of covariance was performed using
the General Linear Model with an interac­
tion term of work type x child-care method.
Since none of the interaction terms were sig­
nificant, the analysis was repeated without
the interaction term.

When both work type and child-care
strategy were entered in the GLM, child­
care strategy continued to be associated with
weight for height, even controlling for work
type, Fmodel(12,223) 2.32, p < .01;
Fcare(3,223) = 3.68, p < .01. It appears that
quality of child care is more important dur­
ing these years of the child's life than mater­
nal employment, controlling for SES.

Workers only: Maternal work and an­
thropometric status.-Characteristics of
mother's income earning that might be asso­
ciated with anthropometric status were her
income per month, the percent of the fam­
ily's income she earned, and the total num­
ber of hours she had worked in the previous
year. Correlations of these variables with the
three anthropometric measures are shown in
Table 4. The woman's income per month
was correlated with both height for age and
weight for age, whereas the mother's per­
cent of family income earned was related
only to weight for age.

Because maternal work for earnings was
associated with a number of the SES vari­
ables, and the SES variables were interre­
lated (e.g., families with more income had
more educated mothers), the net associa­
tions of maternal earnings, hours of work,
and percent of family income earned on chil­
dren's anthropometric status were calcu-

TABLE 3

F VALUES AND ADJUSTED MEANsa FOR NUTRITIONAL

STATUS Z SCORES BY CHILD-CARE METHOD

CHILD-CARE METHOD

Works at Mother Adult Preteen
None Home Takes Child Care Care

INDICATOR Fmode1 Fcare (n = 127) (n = 23) (n = 21) (n = 45) (n = 21)

Height for age ......... 4.31 ** .28 -1.75 -1.93 -1.55 -1.72 -1.71
Weight for age ........ 4.28** 1.55 -1.27 -1.51 -.99 -1.11 -1.60
Weight for height ... 2.29** 2.85** -.22 -.34 .02 -.05 -.72

a Adjusted for child's age in months, mother's education, income per capita, house quality, birth order, marital
status, and gender by General Linear Regression Model (SAS Institute, 1985).

* p < .05.
** p < .01



TABLE 4 

CORRELATIONS OF SOCIOECONOMIC VARIABLES AND WORK 
VARIABLES WITH ANTHROPOMETRIC INDICATORS 

ANTHROPOMETRIC STATUS INDICATOR 

Height for Weight for Weight for 
VARIABLE Age Age Height 

All subjects (n = 239): 
Age in months ................. .05 .13* .08 
Education ........................ .34** .26** .04 
House quality .....................25** .17** -.03 
Income per capita ........... 21** .21** .11 
Birth order ...................... -.23** -.18o* -.07 

Workers only (n = 112): 
Hours of work/year ........ .01 .07 .12 
Mother's income/month ... .26** .25** .13 
Percent family income 

mother earns 
............... 

.17a .20* .14 

* p < .05. 
** p < .01. 

lated with a multiple linear regression in 
which all potentially confounding variables 
were entered together. Table 5 shows the 
slopes for the multiple regressions of these 
variables on anthropometric status for work- 
ing mothers. Controlling for these variables, 
percent income earned by the mother was 
significantly associated with all three anthro- 
pometric measures, and neither mother's in- 
come nor hours per year were related to the 
child measures. 

When many associated variables are in- 
cluded in a regression, the possibility that 
multicolinearity of variables may spuriously 
inflate some slopes is a concern. Multicolin- 
earity was probably not a factor in these re- 
gressions, since none of the variables were 
correlated with each other above r = .60. 
However, to be sure, a stepwise multiple re- 
gression was computed allowing all three 
work variables plus SES variables to enter. 
Percent income earned by mother entered 

TABLE 5 

GENERAL LINEAR REGRESSION MODEL OF WORK ON ANTHROPOMETRIC INDICATORS 
FOR CHILDREN OF WORKING MOTHERS ONLY: b VALUES 

ANTHROPOMETRIC STATUS INDICATOR 

Height for Age Weight for Age Weight for Height 
VARIABLE (b) (b) (b) 

Age in months ................ .010 .036** .031** 
Education ....................... .074* .046 - .001 
House quality.................. .065 .045 .001 
Income per capita............. .003 .004 .003 
Birth order ......................... -.036 .017 .042 
Gender (1 = m, 2 = f).... -.277 -.360 -.255 
Marital status (0 = no) ..... .919* 1.060** .666* 
Hours of work/year........... -.000 -.000 .000 
Mother's income/month... -.000 -.002 -.001 
Percent family income 

mother earns ........... .019** .021** .010* 
F o. el ............................... 3.47** 3.95** 2.04* 
R ...................... .......... . .27 .29 .18 

NOTE.-n = 107 because income could not be calculated for five subjects. 
* p < .05. 
** p < .01. 

TABLE 4

CORRELATIONS OF SOCIOECONOMIC VARIABLES AND WORK
VARIABLES WITH ANTHROPOMETRIC INDICATORS

ANTHROPOMETRIC STATUS INDICATOR

Height for Weight for Weight for
VARIABLE Age Age Height

All subjects (n = 239):
Age in months ................... .05 .13* .08
Education ........................... .34** .26** .04
House quality .................... .25** .17** -.03
Income per capita ............. .21** .21** .11
Birth order ......................... -.23** - .18** -.07

Workers only (n = 112):
Hours of work/year ........... .01 .07 .12
Mother~s income/month ... .26** .25** .13
Percent family income

mother earns .................. .17a .20* .14

* p < .05.
** p < .01.

lated with a multiple linear regression in
which all potentially confounding variables
were entered together. Table 5 shows the
slopes for the multiple regressions of these
variables on anthropometric status for work­
ing mothers. Controlling for these variables,
percent income earned by the mother was
significantly associated with all three anthro­
pometric measures, and neither mother's in­
come nor hours per year were related to the
child measures.

When many associated variables are in­
cluded in a regression, the possibility that
multicolinearity of variables may spuriously
inflate some slopes is a concern. Multicolin­
earity was probably not a factor in these re­
gressions, since none of the variables were
correlated with each other above r = .60.
However, to be sure, a stepwise multiple re­
gression was computed allowing all three
work variables plus SES variables to enter.
Percent income earned by mother entered

TABLE 5

GENERAL LINEAR REGRESSION MODEL OF WORK ON ANTHROPOMETRIC INDICATORS
FOR CHILDREN OF WORKING MOTHERS ONLY: b VALUES

ANTHROPOMETRIC STATUS INDICATOR

VARIABLE

Age in months .
Education .
House quality .
Income per capita .
Birth order .
Gender (1 = m,2 = f) .
Marital status (0 = no) .
Hours of work/year .
Mother~s income/month .
Percent family income

mother earns .

~W~.~l.: ::::::::::: ~ ::~ ~ ~:~:::~~:: ~:::

Height for Age
(b)

.010

.074*

.065

.003
-.036
-.277

.919*
-.000
-.000

.019**
3.47**

.27

Weight for Age
(b)

.036**

.046

.045

.004

.017
-.360
1.060**

-.000
-.002

.021**
3.95**

.29

Weight for Height
(b)

.031**
-.001

.001

.003

.042
-.255

.666*

.000
-.001

.010*
2.04*

.18

NOTE.-n = 107 because income could not be calculated for five subjects.
* p < .05.
** p < .01.



second after mother's education, whereas 
hours of work per year and the woman's in- 
come per month did not enter. It appears 
that the percent of income earned by the 
mother may be more important for children's 
weight and height than amount of her in- 
come during this developmental period of 
the child's life. 

Age comparisons.-These analyses 
were performed with the subjects over 35 
months (N = 108), both index children and 
siblings over 35 months. There were no sig- 
nificant effects of maternal work variables on 
any anthropometric indicator, or for percent 
of income earned by the mother (workers 
only). 

Discussion 

The hypothesis that 8-35-month-old 
children of formal workers would have 
higher anthropometric status than children 
of nonworkers was not supported; children 
of formal workers were equally well, but not 
better, nourished than those of nonworkers. 
Children of informal workers were signifi- 
cantly lower in anthropometric indicators 
than children in the other two groups. How- 
ever, informal work was highly associated 
with socioeconomic variables that endanger 
the child's possibilities of achieving ade- 
quate growth (education and income). When 
these variables were statistically controlled, 
no effects of work type were seen. The lack 
of difference in the anthropometric status of 
children when SES factors are controlled for 
might argue for a positive effect of work for 
these children, since had the mother not 
worked, the children might have faced much 
more hardship. The data illustrate the diffi- 
cult circumstances the informal workers 
face, their relative poverty, and the little in- 
come they receive for their work. 

It had been predicted that the amount 
of time worked should be less highly associ- 
ated with children's growth status than type 
of work (probably a proxy for wage rate). 
This hypothesis was supported; although 
mothers who worked more hours tended to 
be somewhat wealthier and better educated 
than those who worked less, no associations 
of amount of work with anthropometric sta- 
tus were seen. When socioeconomic vari- 
ables were controlled, full-time workers had 
children with slightly higher weight for 
height than nonworkers. 

Among the group of workers, the per- 
cent of the family's income that the mother 
earned was significantly associated with all 

three anthropometric indicators, whereas in- 
come from her earnings and her hours of 
work were unrelated to anthropometric indi- 
cators, controlling for socioeconomic and de- 
mographic variables. 

Other studies have shown positive ef- 
fects of maternal work for earnings on chil- 
dren's anthropometric status, controlling for 
SES variables during this age period (Hag- 
gerty, 1981; Kumar, 1977). In the 1975 data 
from the same villages (Engle & Pedersen, 
1989), 2-year-old children of formal workers 
had been better nourished than children of 
nonworkers, controlling for maternal educa- 
tion and income. In the earlier study, the 
positive effects of work during the second 
year of life were related to differential 
spending patterns of women with income; 
specifically, the working mothers of 2-year- 
olds were more likely to purchase high- 
caloric-density weaning foods than the non- 
working mothers of 2-year-olds. There is a 
growing body of literature suggesting that a 
mother's income is more likely to be used to 
supply basic needs of children than a fa- 
ther's income (Blumberg, 1988; Dwyer & 
Bruce, 1988; Engle, in press). In this study, 
the percent of the family's income that was 
earned by the mother was highly related to 
the child's anthropometric status. Percent 
income earned may be associated with con- 
trol of income, or decision-making power 
(Engle, 1990). Perhaps this decision-making 
role, rather than type of work, is the dimen- 
sion of maternal work for earnings that is as- 
sociated with children's nutritional status. 

It had been suggested that the effects 
of maternal work for earnings on children's 
anthropometric status would be greater in 
the 8-35-month period than during the 36- 
48-month period. As expected, there were 
no effects of maternal work for earnings in 
the latter group. These results cannot be 
considered conclusive, since the older group 
is not strictly comparable, but the lack of ef- 
fect is similar to results from other studies 
(Engle & Pedersen, 1989; Tucker, 1989: 
Wilson, 1981). The latter two studies found 
no difference in nutritional status by work 
status of the mother, even though children of 
working mothers had higher dietary intakes. 

The hypothesis that no negative effects 
of maternal work would be seen if the care- 
giving environment were positive (care by 
an adult or care by mother when she is work- 
ing in the home) seemed to be supported. 
There was no evidence that children taken 
care of by adults, by mothers who took chil- 
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Bruce, 1988; Engle, in press). In this study,
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income earned may be associated with con­
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(Engle, 1990). Perhaps this decision-making
role, rather than type of work, is the dimen­
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It had been suggested that the effects
of maternal work for earnings on children's
anthropometric status would be greater in
the 8-35-month period than during the 36­
48-month period. As expected, there were
no effects of maternal work for earnings in
the latter group. These results cannot be
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fect is similar to results from other studies
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giving environment were positive (care by
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ing in the home) seemed to be supported.
There was no evidence that children taken
care of by adults, by mothers who took chil-



dren with them, or mothers who watched the 
children in the home were any more under- 
nourished than children whose mothers did 
not work. However, children cared for by a 
preteen sibling had lower weight for height, 
even when socioeconomic, demographic, 
and work type variables were controlled for. 
Concern should be raised about mothers 
who need to rely on preteen care, both for 
the young children and for their caregivers. 
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even when socioeconomic, demographic,
and work type variables were controlled for.
Concern should be raised about mothers
who need to rely on preteen care, both for
the young children and for their caregivers.
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