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Abstract 

 
Although most of the literature on economic growth has focused on studying 
the impact of economic growth on health status of the population, research in 
the last decades has given greater importance to the analysis of the impact of 
nutrition and health on human capital accumulation, economic growth and 
social development. For the specific case of Colombia, very few studies have 
analyzed, at the individual level, the impact of health status on labor 
productivity. This study expands our knowledge on the impact of health on 
human capital accumulation and long term economic growth. Using empirical 
evidence from the DHS of 1995 and 2000, it examines the relationships 
between health status, education and labor productivity, and it analyzes the 
likely impact of nutrition and health status on human capital accumulation. In 
addition it shows evidence of the intergenerational transmission of good 
nutritional status in 1995 and 2000 in Colombia. 
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Introduction 
 
Although most of the literature on economic growth has focused on studying the 
impact of economic growth on health status of the population, research in the last 
decades has given greater importance to the analysis of the impact of nutrition and 
health on human capital accumulation, economic growth and social development 
(OPS, 2002a; OPS, 2002).  Recent work by Barro (1996), Schultz (1997), Fogel 
(2001), and Galor and Mayer (2002) indicate the theoretical and conceptual 
interrelationships between health and economic growth, and support the importance 
of considering the impact of health and nutrition on education and long-term 
economic growth. The few available empirical (macro and micro) studies on Latin 
America show that health plays an important role in economic growth, and in some 
countries (like Brazil, Colombia and Mexico), the role it plays is even more important 
than that one of education (Mayer et al., 2001). However, there is still a large lack of 
knowledge on the impact of health on long-term economic growth. For the specific 
case of Colombia, very few studies have analyzed, at the individual level, the impact 
of health status on labor productivity (Ribero y Núñez, 2002; Ribero, 1999). These 
studies show a positive and statistically significant effect of height (as health 
indicator) on wages, and a negative effect of number of days disabled on labor 
productivity, suggesting that nutrition investments can be important for increasing 
productivity and for long-term economic growth. A related study on determinants of 
chronic infant malnutrition in Colombia (Flórez, Samper, Tono, 2003), found that 
stunting of pre-scholars becomes more accentuated with age given cumulative 
effects of biological, cultural, structural and environmental variables.  Important 
determinants of chronic malnutrition were rural residence, family assets, and mother’s 
years of formal education, family size spacing and enrollment in heath services.   
 
The general objective of this study is to expand our knowledge on the impact of 
health on human capital accumulation and long term economic growth. Using 
empirical evidence, it examines the relationships between health status, education 
and labor productivity, and it analyzes the likely impact of nutrition and health status 
on human capital accumulation and on explaining the persistence of socioeconomic 
status inequalities. In particular, it documents the empirical evidence for Colombia, at 
the individual level, on: 

• The level and trends in inequities by socioeconomic status in nutrition and 
health indicators between 1995-2000 

• The nutritional status and health relationship in 1995 and 2000 
• The nutritional status, education and labor productivity relations in 1995 and 

2000 
• The intergenerational transmission of nutrition in 1995 and 2000 

 
 
Conceptual Framework and Methodology 
 
First, we need to draw a distinction between inequalities and inequities (Whitehead 
1992; Braveman, 1998). Inequality indicates relevant and systematic differences 
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between individuals and groups in a given society or community. Inequalities in 
health, which are unnecessary, avoidable and unfair, are held to be inequitable 
(Whitehead, 1992). Only the inequalities of a biological kind (sex or age) or those 
arising from freely adopted harmful conduct are not inequitable. 
 
There are some available indicators for the measurement of health inequities by 
socioeconomic status (SES) (Wagstaff, Kakwani and Doorslaer, 1997; Mackenbach 
and Kunst, 1997; Dachs, 2001). The available forms of measurement used here are: 
extreme groups (relationship between of low/high SES), and the concentration index 
(Gini-type coefficient) and concentration curve (Lorenz-type curve). Wagstaff has 
developed and applied the concentration index in several countries. The curve and 
the concentration index are similar to the Lorenz curve and Gini coefficient as used in 
income distribution analyses. In this case the ordering of individuals or groups on the 
abscissa is made on the basis of socioeconomic status while the accumulation of 
ordinates is effected by the health indicator analyzed5. Therefore the concentration 
curve may lie above or below the diagonal (perfect equity) depending on how the 
health indicator is distributed by the ordering criterion. The diagonal, like the Lorenz 
earnings curve, represents the situation of perfect equity, i.e. uniform distribution. 
 
The concentration index, like Gini coefficient, is the area between the distribution 
(concentration) curve observed and the diagonal. Therefore it may vary from -1 to +1 
and be zero where the curve overlaps the diagonal. The further away from zero, the 
greater the inequity.  The sign (+ or -) and the position of the curve (above or below 
the diagonal) show the direction of the link between the health indicator with 
socioeconomic situation. 
 
Averages (levels) of the variable (or indicator) for health are as important as the 
inequities, i.e. the average is as important as the dispersion of the distribution. So, as 
well as measuring the size and direction of health inequities, the average of the 
variable (or indicator) analyzed is also taken into account. 
 
This study is based on information for non-pregnant women in reproductive age (25 
to 49 years old6) who have had at least one live birth during the five years preceding 
the survey, and their pre-school children less than 5 years of age7.  
 
Nutrition and health indicators were selected according to the available information. 
For mothers, the nutrition indicators used are height and body mass index (BMI). 
Height, besides being a good indicator of linear growth, also reflects cumulative 

                                                 
5 As in the Lorenz curve, the order rises from low to high on both abscissa and ordinate. Since account 
must be taken of the size of the groups, the ordering of the abscissa should include only the population 
exposed to the health variable and the ordinates should include only the population affected by the 
health characteristic analyzed.  
6 Although DHS include all women in reproductive age, women 15-24 years old are excluded here 
since they are not yet finished their biological growth process and they face particular reproductive 
health problems related to the adolescence period.  
7 Only children under five years of age alive at the moment of the interview and their mothers were 
measured and weighted.  
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effects over time of other aspects such as food intake, health, education, income and 
psychological factors. Additionally for women, height has also been found to be 
associated with birth weight, infant survival, maternal mortality, complications during 
pregnancy and delivery, and duration of breast-feeding. Body mass index is 
calculated by dividing current weight (in kilograms) by height squared (in meters). It is 
a simple estimator of body fat, independent of the person’s age. For women, a height 
of less than 145 centimeters and a body mass index of 18.5 or less are considered 
risk factors for deficient nutritional status by the International Dietary Energy 
Consultative Group. Mother’s health indicators relate to maternal morbidity, problems 
at delivery of last child and postpartum problems for last childbirth.  
 
For pre-school age children less than 5 years of age, the rate of growth was selected 
as the indicator for nutritional status, as determined by the comparison of current 
height for age and sex with international reference standards8.  Stunting in growth (or 
chronic malnutrition), defined by WHO as two or more standard deviations 
(expressed in terms of Z-scores) below the international reference population, is 
considered risk factor for deficient nutritional status, and such is the indicator used 
here.  
 
For each nutrition and health indicator, for both mothers and children, and for each 
year, an average or rate was constructed as well as the concentration index and 
concentration curve. The analyses differentiate between urban and rural areas, given 
the wide differences in socioeconomic condition. 
 
The nutritional status and health relationship is approached using regression 
analysis9. Maternal health indicators (problems at delivery of last child and 
postpartum problems at last childbirth) are estimated in terms of long-term mother’s 
nutrition status (indicated by adult stature) or mother’s current nutritional status 
(indicated by BMI), and other socioeconomic and demographic variables.  
 
Nutritional status, education and labor productivity relationships are analyzed through 
Mincer equations for income, adjusting for problems of endogeneity and 
heterogeneity. The intergenerational transmission of nutrition is approached using 
regression analysis. Child nutritional status (height for age) is estimated in terms of 
long-term mother’s nutritional status (indicated by adult stature) or mother’s current 
nutritional status (indicated by BMI), and other socioeconomic and demographic 
variables. 
 
All the models are estimated for urban and rural areas separately. In all cases, tests 
for differences by socioeconomic quintiles are done to highlight the persistence of 
socioeconomic status inequalities. The procedure is as follows: For each urban and 
                                                 
8 The Center for Disease Control (CDC), the World Health Organization (WHO) and the National 
Center for Health Statistics (NCHS) have adopted the 1977 NCHS growth charts for United States 
infants and youths up to 20 years of age as the international  reference population. The DHS surveys 
used this reference population also.  
9 Logit models were used when the dependent variable was dummy. All descriptive statistics and 
models were estimated using svy procedure in STATA, which takes into account the sample design. 
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rural area, the whole sample is ordered by assets and two groups are formed, the 
group of the poor that includes women in the lower tail of the assets distribution 
(quintiles 1st and 2nd) and the group of the rich, that includes women in the upper tail 
of the assets distribution (quintiles 4th and 5th). The middle (third) quintile was 
discarded. The same models are then estimated for each sub-sample. The objective 
of this analysis is to see whether the effect of the nutritional status is different for 
these two sub-samples of the population. In this case, socioeconomic status is not 
used as an explanatory variable in the models. New auxiliary dummy variables are 
used for identifying the rich group and its interaction with nutritional status (height or 
BMI).10 
 
The complete model for the dependent variable Hi (maternal health, child nutritional 
status, education or labor force participation) is: 

Hi = �0 + �1 X1 + �2 X2 + �3 X3 + �4 (X2 * X3) + �i      (1), 
 
where X1 is a vector of individual characteristics (education, area, age, sex, birth 
order, etc.), X2 is nutritional status (height or BMI), X3 is the dummy for the rich 
population (4th and 5th quintiles), an (X2 * X3) is the interaction term of the rich group 
and nutritional status.  
 
The model for the rich group (quintiles 4th and 5th) would be: 

E (H | X3 =1) = (�0 + �3) + (�2 + �4) X2. 
 

The model for the poor group (quintiles 1st and 2nd) would be: 
E (H | X3=0) = �0 + �2 X2. 

 
If �3 is significant, then the rich group (quintiles 4th and 5th) has an effect itself and 
changes the intercept of the regression line. If �4 is significant then nutritional status 
(height or BMI) has an additional effect for the rich population (quintile 4th and 5th) in 
addition to �2 and it changes the slope of the regression line with respect to nutritional 
status (height or BMI). 
 
The Data  
 
This paper uses Demographic and Health Surveys (DHS) of 1995 and 200011 which 
are part of the Macro International worldwide surveys program, designed mainly to 
collect information on family planning and maternal and infant health, infant survival 

                                                 
10 The auxiliary dummy variables are defined as: 
Quintil45u= dummy variable equal 1 if the woman is in the quintile 4th or 5th of assets, and zero if the 
woman is in the quintile 1st  or 2nd, defined for urban areas. 
Quintil45r= dummy variable equal 1 if the woman is in the quintile 4th or 5th of assets, and zero if the 
woman is in the quintile 1st  or 2nd, defined for rural areas.  
Interaction variables of these dummy variables and the nutrition indicators (height and BMI) were also 
defined. 
11 DHS-1990 did not include anthropometrics measures or maternal morbidity indicators. Infant 
mortality estimations have quality problems. For that reasons this specific year-survey was not 
included in this study. 
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and other aspects of reproductive health. These Colombian DHS have been carried 
out by the family planning agency Profamilia and cover an average of 10,000 
households and 11,000 women of reproductive age. They have a multistage and 
probabilistic sample design of households, which is representative at the national, 
regional and subregional levels and include the three major urban centers of 
Colombia. 
 
The survey’s questionnaire includes sections on housing (condition, general 
characteristics of members of the household), on women in reproductive age 
(marriage, fertility, family planning, maternal health, occupational status, etc.) and the 
children of these women (diseases, infant mortality, nutrition, etc.). Health status 
indicators include prevalence of diseases among children under five years of age, 
infant and child mortality, maternal morbidity (problems during delivery and 
pregnancy and at postpartum) of last childbirth. Nutrition indicators are included for 
both child and the mother (height, weight, body mass index).  The survey also 
includes a section on the women’s labor characteristics. 
 
None of the DHS include a section on household consumption and only DHS 1995 
has information on women’s earnings. However, all have questions on the conditions 
of housing (access to basic services – water and sewage – flooring material, 
overcrowding) and on family assets – car, motorcycle, TV, food blender, freezer, 
radio, tractor (rural) etc. –, which provide an idea of the economic condition of the 
household. World Bank and Macro International researchers have developed a 
method – which uses an analysis of principal components - to assign socioeconomic 
status, using that type of information from the DHS. It is an approach to household 
wealth measured by an index of physical assets. In this case, socioeconomic status 
of the household is defined in terms of fixed assets or wealth, and not in terms of 
earnings or consumption. The same method is used in this paper, and the asset 
index is defined for the household, and each individual receives the index for his 
household. Socioeconomic status (quintiles) is constructed from this asset index. 
 
Tables 1 and 2 show basic descriptive statistics for women included in the analyses 
for urban and rural areas, for rich groups (4th and 5th quintiles) and poor groups (1st 
and 2nd quintiles),  and years 1995 and 2000. In general, health and nutritional status 
indicators are better for urban than for rural areas, and show and improvement 
between 1995 and 2000. Women’s socioeconomic and reproductive characteristics 
also indicate better conditions in urban than in rural areas: higher asset index, higher 
level of education, higher labor force participation, and lower fertility, among others. 
Clearly, the statistics are favorable to rich women, especially within urban areas, 
evidencing the higher socioeconomic inequities in urban than in rural areas. 
 
Tables 3 and 4 show basic descriptive statistics for children included in the analyses 
for urban and rural areas, for rich and poor groups, and years 1995 and 2000. In 
general, child nutritional status is better in urban than in rural areas and it is better in 
rich than in poor groups within each area. However, there are not significant 
differences in the mean child weight at birth among area of residence or among 
socioeconomic groups. 
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Levels and Trends in Health and Nutritional Status 
 
Age patterns of women’s nutritional status indicators (height and BMI) are presented 
in Figure 1. They indicate that, in 1995 and 2000, there is a secular increase in height 
as age decreases (more recent cohorts), in both urban and rural areas. BMI, on the 
contrary, shows an increase with age for both areas12. These findings indicate that 
new generations of women in Colombia are taller and thinner and older women tend 
to put on weight as years go by.   
 
Tables 5A and 5B and Figures 2 to 12 summarize the results of average rates 
(levels), and inequities in nutritional status and health indicators for mothers and 
children less than 5 years of age. The averages show, for each year, better nutritional 
status and health indicators in urban than in rural areas. For example, in year 2000, 
the proportion of mothers with low height is 1.7 and low BMI is 1.4 times higher in 
rural than in urban areas. Among children, the stunting rate is 1.8 times higher in rural 
than in urban areas. These high differentials suggest the existence of inequities to the 
disadvantage of the rural sector. 
 
The concentration indexes confirm inequities in all indicators, favoring the higher 
socioeconomic groups in any year, in both urban and rural areas. Inequities in both 
nutritional status and health tend to be greater in urban areas than in rural areas. In 
other words, nutritional status and health levels of a rural area are lower than those of 
an urban area, but there is a smaller difference between individuals within the rural 
area. In urban areas the differences in nutritional status and health by socioeconomic 
level are much more marked, although on average nutritional status and health are 
better than in rural areas.  
  
Trends between 1995 and 2000 show progress in all nutritional status and health 
indicators, especially marked in urban areas, resulting in greater rural-urban 
differentials during this five-year period. For example, the proportion of mothers with 
low BMI was 1.1 times higher in rural than in urban areas in 1995, but the differential 
increased to 1.4 in 2000.  Rural-urban differential in the stunting rate of children 
increased from 1.5 to 1.8 between 1995 and 2000. In the case of problems at 
delivery, this differential went from 1.3 to 1.4 during the same period. Only in the case 
of low stature of women and infant mortality, the rural-urban differentials showed a 
modest decline: from 1.8 to 1.7 in the first case, and from 1.3 to 1.2 in the second 
one. 
 
Inequities within geographical area, on the contrary, show different trends. In urban 
areas, the improvement in nutritional status and health average levels during 1995-

                                                 
12 It is necessary to keep in mind that the sample refers to women 25-49 years old who have had a 
child birth during the 5 years preceding the survey and therefore their weight may be influenced by 
recent births. 
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2000 was accompanied by an increase in inequity13. In rural areas, inequities in 
maternal nutritional status and health decreased whereas inequities in children health 
(infant mortality) increased. Thus, only in rural areas and only maternal indicators (of 
both nutritional status and health) show improvements and better equity from 1995 to 
2000. In urban areas health and nutritional status of both mothers and children show 
better average levels but worse equity in 2000 in comparison with 1995. 
 
 
Nutritional Status and Health Relationship 
 
The nutritional status and health relationship is analyzed for adult women, not 
currently pregnant and with at least a child born during the last 5 years. We analyzed 
the relationship between maternal health indicators (problems at delivery of last child 
and postpartum problems at last childbirth) and long-term nutritional status (adult 
stature) or current nutritional status (BMI). Table 6 and Figures 13 and 14 indicate 
that there is not a strong association between maternal health and nutritional status. 
Although the differences in means for height by maternal health are positive and 
statistically significant, they are not large enough to infer an association. Women 
without problems at delivery are between 0.7 and 1.4 centimeters taller than those 
women with problems at delivery. In the same way, women without postpartum 
problems are just as tall as those women with postpartum problems. The differences 
in means for BMI are not statistically significant nor indicate a clear pattern. Height 
density functions, on the other side, are very similar for women with and without 
problems at delivery or postpartum problems evidencing again the weak association 
between maternal health and nutritional status. 
 
To confirm these results, maternal health indicators are estimated in terms of long-
term/current nutritional status, socioeconomic status, geographical region of 
residence, mother’s education, and demographic characteristics. The following table 
defines the variables used in the regression analysis: 

                                                 
13 Health and BMI show opposite trends in inequity in both urban and rural areas. In urban areas, the 
concentration index for height shows an increase in inequity but that for BMI indicates a decrease. The 
opposite happens in rural areas. Since weight is affected by recent consumption behavior, we prefer to 
use height instead of BMI as mother’s nutrition status indicator. 
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Type of variable Name Definition 

Problems at delivery of 
last child 

Problems of excessive bleeding, fever with 
bleeding, convulsions 

Dependent 
(maternal health) 

Postpartum problems at  
last childbirth 

Problems of excessive bleeding, fainting 
spells, fever, breast infections, pain at 
urination, vaginal discharge, loss of urine.   

Height in meters  
BMI (weight/height 2)  
Assets index  
Geographical region Antioquia is the subregion of reference in 

rural models. 
Urban rest as reference in urban models. 

Schooling in years  
Age at childbirth in 
years 

 

Independent  

Child birth order  
 

Problems at Delivery  
 
Table 6 presents the results for problems at delivery (Models 1 and 2 using height 
and Models 3 and 4 using BMI) for urban and rural areas in 1995 and 2000. Height 
has a negative but statistically not-significant impact on the probability of having 
problems at delivery in urban and rural areas in 1995 and 2000. Results are 
statistically significant only in rural areas in 2000, indicating that higher stature is 
related to a decrease in the probability of having problems at delivery. On the 
contrary, BMI did not show a consistent nor significant effect. Again, this suggests the 
lack of association between BMI and maternal health and a weak association 
between height and maternal health. For that reason only those models including 
height would be analyzed below. 
 
The variable geographical region of residence is expected to capture not only cultural 
and ethnic characteristics but the availability of and access to health services in the 
region. In urban areas, to live in Bogotá, the capital of the country decreases the 
probability of having problems at delivery in relation to the other urban areas, perhaps 
due to greater access to prenatal care and hospital facilities and health services. In 
rural areas, the effect of each region is not consistent through time. For example, in 
1995 (Model 1), to live in the coastal regions (Atlantic or Pacific) highly decreases the 
probability of delivery problems in relation to Antioquia region. In 2000, to live in those 
regions has a not significant positive effect whereas living in the center of the country 
decreases such probability. These unclear results deserve additional analysis beyond 
the objectives of this study. 
 
The asset index, indicator of socioeconomic status, has an unclear and statistically 
not significant effect. However, the effect of asset index is negative and significant 
when it is included alone. Thus, women in the higher socioeconomic groups have a 
lower probability of having problems at delivery than women in lower status. This 
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effect can be associated with women’s reproductive characteristics and education, 
since the effect is no longer significant when those variables are added to the model. 
 
Years of formal education indicate a negative and highly significant effect, in both 
urban and rural areas in 1995 and 2000, which means that additional years of 
education decrease the probability of having problems at delivery. This effect of 
education could be related to more access to information and knowledge about the 
reproductive function of the body and/or higher income to pay for medical services.  
 
Age at birth appeared to have a negative effect on problems at delivery, although it 
was statistically significant only in urban areas in 2000. The result suggests that a 
later age at birth decreases the probability of problems at delivery. Birth order, on the 
contrary, did not show consistent nor statistically significant effects. 
 
To tests for differences in these results by socioeconomic quintiles, urban and rural 
models were also estimated including both rich and poor groups but using a dummy 
variable for the rich group and an interaction term with nutritional status (see 
methodology). It was also performed the analysis by quintiles using height and BMI 
(these results are not included). These analyses suggested not only that the 
relationship between nutritional status and problems at delivery is weak but that there 
are not significant differences by socioeconomic status. 

 
Postpartum problems 

 
Table 7 presents the models for postpartum problems of last childbirth in 200014, 
Model 1 using height and Model 2 using BMI, for both urban and rural areas. Results 
show that height has a statistically significant and negative effect on the probability of 
postpartum problems only in urban areas. In rural areas, height has no significant 
effect although it has the expected negative sign. Similarly, BMI did not show a 
statistically significant effect in any case, although it also has the expected negative 
sign. This confirms the very weak relationship between postpartum problems and 
women’s nutritional status. 
 
In relation to region of residence, Models 1 and 2 indicate that living in Bogotá 
significantly decreases the probability of having postpartum problems whereas living 
in Medellin or Cali significantly increases such probability in relation to the rest urban 
part of the country. This could be related to a higher access to health services in 
Bogotá. Similarly, living in any of the coffee growing rural regions decreases the 
probability of postpartum problems whereas living in the north-coast (Guajira, Cesar, 
Magdalena), in the central region (Boyaca, Cundinamarca, Meta) or in Cauca-Nariño, 
increases that probability in relation to rural Antioquia region (reference). Again, this 
could be related to cultural and ethnic aspects and/or to differenced access to health 
services. 
 

                                                 
14 This variable is included only in the 2000 DHS. 
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Age at child birth, in both Models 1 and 2, shows a significant and negative effect on 
postpartum problems only among urban women. It indicates that the younger the 
woman, the greater the probability of presenting postpartum complications. This may 
be due to the fact that younger women residing in urban areas have not had many 
previous births, and these may be first-borns.  Years of education and socioeconomic 
status are not statistically significant in any of the models.  
 
The quintiles models (not included) did not show significant effects of nutritional 
status indicators on the probability of having postpartum problems, suggesting that 
the relationship between postpartum problems and nutritional status is the same by 
socioeconomic group. 
 
Nutritional Status and Human Capital Relationships 
 
Nutritional status and human capital relationships are analyzed for adult women, not 
currently pregnant and with at least a child born during the last 5 years. The analysis 
of nutrition on human capital is studied in relation to: education, labor force 
participation, paid occupation and earnings. The following are the variables used for 
the models: 
 

Type of variable Name Definition 
Dependent for 
education 

Schooling in years 0, 1, 2, 3, … , 19 

 Woman reads easily  
Dependent for 
work 

Woman working at time of 
survey 

 

 Woman working for pay at time 
of survey 

 

Dependent for 
earnings 

Natural logarithm of yearly 
income in pesos 1995 

 

Independent Height in meters  
 BMI (weight/height 2)  
 Assets index  
 Geographical region Antioquia is the subregion of 

reference in rural models. 
Urban rest as reference in urban 
models. 

 Schooling in years  
 Schooling in years squared  
 Age in years 25, 26, … , 49 
 Age in years squared   
 Total number of children born 

alive 
1, 2, 3, … 

 Marital status married-free 
union 

Woman is married or in free 
union 

 Marital status widow-divorced-
separated 

Widowed, separated, divorced 

 Area of residence Urban, Rural 
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Nutritional status and education 
 
Two indicators were used for education. The first one is the number of years of formal 
schooling and the second one refers to the ease with which they read. Figure 15 
shows nutritional status indicators for women by year of education. There is a direct 
association between height and years of formal education and no such relation to 
BMI. Height is an indicator of past nutritional status; well nourished youth benefit 
more from schooling, have lower dropout rates and will most probably earn better 
income as adults. Following are results of the models to explain the role played by the 
independent variables on education. 
 
Schooling is explained positively and significantly by women’s stature both in the rural 
and urban areas in 1995 and 2000, as shown in Table 8. Other variables found to be 
significant were age (the quadratic effect of age shows that schooling increases with 
age up to 32 years and since then it starts to decrease) and assets (positive). If we 
accept height as a proxy for past (youth) nutritional status that reflects accumulated 
effects of feeding habits and health, then a well nourished woman15 most probably 
benefited more from formal schooling, was more able to concentrate, to learn and to 
stay in school than a less nourished one. Also, younger women have more access to 
education than older women previously had and current wealth (measured by assets) 
is a direct result of better opportunities.   
 
By geographical region, the results show that in 1995 living in Medellín reduces 
schooling between 1.1 and 1.6 years, compared to living in the other cities. In the 
rural models, we find that in the subregions of Bolívar, Sucre and Cordoba, Tolima, 
Huila and Caquetá, and Pacific Coast education tends to be higher than in the other 
rural areas. Given that the Pacific Coast is one of the most depressed regions of the 
country, this is a contradictory result.16 
 
In the model including a dummy for quintile 4th and 5th (rich) and its interaction with 
nutrition indicators (Table 9), we see that height is an important determinant of the 
schooling level for both quintiles in urban areas. The effect for the poor is 14.97, 
whereas for the rich is 14.97-3.279=11.7, therefore the effect of height on education 
is higher for the poor than for the rich. On the other hand, the regression line for the 
rich has a higher intercept than for the poor: whereas for the poor the intercept is –
27.8, for the rich it increases to –27.8+8.7= -19.1. This means that, ceteris paribus, 
the rich have a higher level of schooling than the poor. This may only be reflecting 
that assets are a good indicator of better opportunities in the past. In rural areas 
height is positively related to education but no differential effect is found by quintiles. 
 
The effect of BMI on education is negative and significant (Table 8). This apparent 
paradox can be explained because a higher BMI not necessarily is a good indicator of 
good nutritional status, but in some cases it can be associated with obesity (a 

                                                 
15 More than 1.45 meters current stature. 
16 This can be happening because the sub-sample of Pacific Coast is too small (46 cases in year 2000, 
and 69 cases in year 1995). 
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nutritional status that is not very desirable), in particular in urban areas. The negative 
coefficient of the interaction between BMI and Quintile 4th and 5th in Model 3 of Table 
9 reveals that in urban areas a higher BMI is related with less schooling, and the 
effect is larger for women in Quintiles 1st and 2nd (only in 1995).  Not relationship was 
found between BMI and schooling in rural areas. 
 
Logit models estimated with the dependent variable “woman reads easily =1, 0 
otherwise” indicate a positive effect of height in the urban and rural areas, but no 
effect of BMI was found. These models were estimated with the 4th and 5th quintile 
dummy variable and the interactions, but not highly significant effects of height or BMI 
were revealed. These models are not included. 
 

Nutritional status, labor force participation and paid work 
 
In none of the models that are designed to determine labor force participation 
(dependent variable “Woman currently occupied at the time of the survey =1, 0 
otherwise”) the variables that are used as indicators of nutritional status were 
significant (models not included). However, the other variables in the model explain 
well the dependent variable and the hypothesis that all the coefficients are zero 
simultaneously is rejected. Unfortunately, the DHS question about work at the time of 
the survey does not permit conclusions as to the kind of work being done by the 
women.   
 
We can see that women tend to participate more with their age up to 39 years old in 
urban areas, that more educated women participate more after 6 years of schooling, 
that wealthier women work more in urban areas (this could go against the expected 
non labor income effect in the labor supply model), and that women who are married 
work less than single women and women who are divorced or separated work more. 
The number of children is not significant, maybe because all women in the sample 
have had children in the past 5 years.17 These models were controlling for age, 
wealth, schooling, marital status, number of children and geographic location.  
 
Regarding geographic location, it was found that in the sub-regions of Boyacá & 
Cundinamarca & Meta, Cauca & Nariño and the Pacific Coast rural women tend to 
work more, controlling for the other variables in year 2000. There seems to be more 
labor force participation of women in Bogotá than in the urban rest.  
 
The estimation of models with quintile 4th and 5th and its interactions with the 
nutritional status variables is in Table 10. They show women in the upper urban 
quintiles tend more to work (in fact they have more opportunities and are more likely 
to have a job). In rural areas BMI appears negatively related to work for women in the 
lower quintiles but for women in the upper quintiles the effect is positive: more BMI 
implies more work. 
 

                                                 
17 We would expect a more significant negative effect if the sample had included women without 
children. 
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In the models of paid work (dependent variable is “Does the woman get paid in cash 
or in kind or both?” =1 if yes) the variables that are used as indicators of nutritional 
status were not significant. The samples are smaller and many of the independent 
variables present a zero coefficient (these models are not included).  
 
The urban models did not show any particular significance for the city dummy 
variables, indicating that there is no difference among cities regarding the decision to 
work of women with children or the fact of working for a pay. The rural models show a 
tendency to decrease the female participation or paid job in practically all sub-regions 
with respect to Antioquia (the reference category), but this is only observed in year 
2000.  
 
In order to test whether there are differences by quintiles of the variable of interest or 
not, an analysis similar to the one described above was performed.  No significance 
was found for the interaction variables either. 
 

Nutritional status and earnings 
 
This analysis is made with the DHS-95, because it is the only DHS that reported 
earnings. The ideal measure to use in earnings estimations is hourly earnings. 
However, only the earnings per day can be recovered from the data.18 Given that 
there were inconsistencies in the data when looking at earnings per day, 19 we 
decided to use only the yearly earnings. Lets keep in mind that this variable in 
particular is very susceptible of having measurement errors due to misreporting, that 
these measurement errors might introduce bias in the estimated coefficients, and that 
the direction of the bias is unknown.  
 
As it is traditional in the models of labor earnings the functional form used was the 
log–linear, where the dependent variable is taken in logarithms and the explanatory 
variables enter linearly in the model. The advantage of using this functional form is 
that the coefficients directly estimate the returns to schooling. The estimation is done 
by OLS. 
 
In Table 11 we see that height was a significant determinant of earnings but BMI was 
not. The magnitude of the coefficient is very small, but its sign indicates the existence 
of a positive relationship between height and earnings in the urban areas. Previous 
studies have reported a strong relationship between height and earnings (Ribero and 
Nuñez, 2001) of larger magnitudes in urban areas of Colombia. In the rural areas the 
coefficient of height is not statistically different than zero, but BMI was significant: a 
unit increase in BMI would be associated with a 5.4% increase in earnings. This can 
be explained because work in rural areas requires more physical energy, something 
that women with more BMI can have more endowment. Signs and significance of the 
other variables were as expected. In Cali women receive more earnings for their work 

                                                 
18 Data set includes earnings received from work in the previous years and the number of days that the 
woman worked in the last year, but not the number of hours worked per day or week. 
19 We found women that had very high earnings and only reported one or two days of work. 
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(ceteris paribus) than in the other urban areas, but none of the rural subregions was 
significant.  
 
The models by quintiles to explain the woman’s labor earnings are reported in Table 
12. BMI was the only significant nutritional status variable and it has a positive sign. A 
unit change in BMI would lead to an increase in the logarithm of labor earnings of 
rural women (6% per additional unit of BMI) but no difference by quintiles was found. 
BMI is indicative of fat deposits, a source of calories for heavy labor required in rural 
areas. On average urban yearly earnings of women in the upper quintiles are 
expected to be 1.27 (exp (0.243)) times those of women in the lower quintiles, a 
result that is compatible with what was observed in the descriptive statistics. 
 
Given that the past nutritional status (height) of a person can affect her ability to gain 
more earnings (which is unobservable), and that growing in a household with more 
opportunities and wealth can alter both the current nutritional status (BMI) and the 
ability to gain higher earnings, the models estimated previously can suffer from 
simultaneity problems. Some unobservable can be determining simultaneously one or 
some of the independent variables (like the nutritional status) and altering the error 
term in the earnings equation.  
 
In order to correct for the possible simultaneity bias we used the methodology of 
Instrumental Variables (IV). The method consist of looking for a variable (IV) that can 
be an indicator of the conditions of the household where the women lives and in that 
sense can be related to her nutritional status and at the same time be independent of 
her earnings. It is not always easy to find a good IV, but it has become traditional in 
the human capital literature to use variables such as the husband’s schooling 
(Wooldridge, 2002). The idea behind this is that husband’s schooling affects the 
household supply of food and therefore the female nutritional status, but it is not 
related to female earnings directly.  
 
In the models of Table 13 the variable of nutritional status is instrumented using the 
education of the husband as an instrumental variable. The nutritional status indicator 
(height/BMI) is explained as a function of the woman’s socioeconomic characteristics 
and the husband’s education. Using only the projection of the other variables on 
height/BMI erases the noise from the model, and this projected, or predicted variable, 
is inserted in the earnings equation. In this way the unobserved component of 
height/BMI is eliminated together with the unobserved ability that could be affecting 
earnings. Notice that in order to do this we need to work with a smaller sample 
because not all women in the sample are married or have a partner.  
 
The results show that in the urban areas both height and BMI are related to earnings, 
once instrumented. Height turns out to be highly significant and positive, as expected, 
with an increase of 11% in earnings per additional centimeter. Notice that the 
coefficient of height increased tenfold. The rest of the variables maintain their 
importance in the model, in particular assets are highly related with higher earnings. 
In Cali women on average have higher earnings than in the rest of urban areas, 
ceteris paribus.  
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The BMI that before the IV was not significant becomes negative and significant once 
the variable is instrumented in urban areas. This may indicate that women who are 
overweight earn less than the average in urban areas. A woman who is overweight 
can have problems with her labor development and actually earn less than another 
woman who is not overweight but has all the other characteristics equal. Another 
related explanation is that women with high BMI tend to be shorter in stature and 
older in age (as shown in Figure 1), both possible preexisting conditions for lower 
labor earnings. 
 
In rural areas the IV methodology did not add any additional or apparently useful 
information.  
 
The last analysis we performed with earnings was to correct for the sample selection 
bias that is introduced when we take into account only the women who work and earn 
money for the estimation of the earnings equations. In this case earnings are missing 
as a result of the outcome of another variable, labor force participation. A method to 
correct for this bias was designed by Heckman (1979) and it is already a routine in 
many statistical packages.  
 
The procedure consists of estimating first the probability that a woman belongs to the 
earnings sample, i.e. the probability of working. From this estimation, a term called 
λ20 is computed. This term is then included among the regressors in the second 
equation that is the corrected earnings equation. When λ is not significant, the OLS 
model coefficients are already unbiased and the Heckman correction is not adding 
new information. This is the case for the urban models of Table 14. When λ is 
significant, the OLS coefficients are biased and the second stage procedure produces 
coefficients that are unbiased (from sample selection). This is the case for the rural 
models of Table 15.  
 
Comparing the OLS estimates (Table 11) with the corrected estimates of Tables 14 
and 15, it is found that the actual effect of BMI on earnings is only .034, instead of 
0.054. The coefficients of age, schooling and asset’s index seem also to be 
overestimated by the OLS method.  The variable that more clearly affects the 
decision of the woman to work is the marital status married or in free union, a 
previously observed result. 
 
This procedure does not change the significance of the relationships between height 
and earnings observed in urban areas or between BMI and earnings observed in rural 
areas. 
 
Intergenerational Transmission of Nutritional Status  
 
The intergenerational transmission of nutrition is analyzed for mothers and their 
children less than 5 years of age. Table 16 and Figures 16 and 17 clearly indicate 
                                                 
20 Inverse Mill’s ratio: λ(.) = φ(.) / Φ(.). 
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that there is a strong association between mother’s and child nutritional status. The 
differences in means in mother’s nutritional status indicators (both height and BMI) by 
child nutritional status are positive and highly statistically significant, in both urban 
and rural areas, in years 1995 and 2000, being unfavorable to children with chronic 
malnutrition21. Thus, children with chronic malnutrition have mothers 5 centimeters 
shorter than the mothers of children without problems of chronic malnutrition. In the 
same way, children with chronic malnutrition have mothers with a lower BMI than that 
of mothers of children without chronic malnutrition. Mother’s height density functions 
by child nutrition, on the other side, clearly indicate a consistent pattern: children with 
chronic malnutrition problems have shorter mothers (Figure 16). Similarly, the robust 
locally weighted non-parametric linear regression of child nutrition on mother’s height 
indicates a positive effect in urban and rural areas in both years (Figure 17). These 
results evidence again a strong association between mother’s and child nutritional 
status and suggest the existence of an intergenerational transmission of nutritional 
status.  
 
To confirm these results, child nutritional status is estimated in terms of long-
term/current mother’s nutritional status, socioeconomic status, geographical region of 
residence, mother’s education, mother’s reproductive characteristics, and child 
characteristics. The regression analysis is limited to children 1 month of age and 
older22. The following table defines the variables used in the regression analysis: 

                                                 
21 As mentioned in section 3.2.2., chronic malnutrition – or stunting in growth, defined by WHO as two 
or more standard deviations (expressed in terms of Z- scores) below the international reference 
population. 
22 Children younger than one month of age were excluded since child weight at birth was included as 
an independent variable. 
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Type of variable Name Definition 
Dependent  Child nutritional status Z-scores of height for age  

Child age in months 1-5 months (reference), 6-11 
months, 12-17 months, 18-23 
months, 24-29 months, 30-35 
months, 36 months and more 

Child sex Male,  Female (reference) 
Mother’s height in meters  
Mother’s BMI (weight/height 2)  
Assets index  
Geographical region Not three main cities as reference 

for urban 
Antioquia region as reference for 
rural 

Mother’s schooling in years  
Number of children under 5 years 
of age in the household 

 

Mother’s age at childbirth in 
years 

 

Preceding birth interval 1=first born (reference), 2=<15 
months, 3=15-29 months, 4=30 
months and more 

Gestation time to first prenatal 
care visit 

0=no prenatal visits (reference), 
1=First quarter, 2=second quarter, 
3=third quarter 

Independent  

Child weight at birth in Kgs  
 
 
Table 17 presents the results for urban and rural areas, for years 1995 and 2000. 
Models 1 and 2 use height and Models 3 and 4 use BMI as mother’s nutritional status. 
In all models, the effect of mother’s height on child nutrition is positive, large and 
statistically significant. In the case of mother’s BMI, its effect is positive and statistically 
significant only in rural areas whereas in urban areas it has not a consistent or 
significant effect. This could be explained by the fact that in urban areas there may be 
more overweight than in rural areas and in rural areas living depends more on physical 
abilities. The stronger and clearer effect of mother’s height could be explained by the 
fact that it reflects long-term nutritional status whereas BMI is more a current nutrition 
indicator. However, the results in general confirm the strong positive effect of mother’s 
nutritional status on child nutrition, evidencing once more the intergenerational 
transmission of nutrition. 
 
In all models, age of the child has a negative and statistically significant effect on child 
nutrition indicating that chronic malnutrition (stunting) increases with age. This result is 
reasonable since height for age reflects cumulative effects over time of food intake and 
other social and psychological factors. Sex of the child indicates that male children 
have a more deficient nutritional status than female, controlling for the other variables 
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including age. However, this effect of child sex is only statistically significant in urban 
areas. 
 
Geographical region of residence for urban areas indicates that living in Bogotá has a 
negative and statistically significant effect on child nutritional status respect to living in 
the rest of urban areas (different from the 3 main cities). Although this result could be 
unexpected, it may be related to the high inequalities in child nutrition existing in 
urbanized areas, as it was documented above. For rural areas there is not a clear 
pattern but results suggest that living in rural central area (Boyaca, Cundinamarca and 
Meta) has a negative effect on child nutrition, in all models, in both years.  
 
Assets index, or socioeconomic status, has a positive effect on child nutrition – in all 
models -, although it is statistically significant only in urban areas. This positive effect of 
socioeconomic level could be related to higher income to buy food and services, and 
more access to information and knowledge about sanitation practices and eating 
habits. The lack of significance in rural areas could be related to the lower 
socioeconomic inequalities existing there. 
 
Mother’s education has a positive effect on child nutrition, although it is not statistically 
significant in all models. Its impact seems to be stronger and clearer in 1995 than in 
2000. The number of children under 5 years of age in the household has a negative 
and statistically significant effect, especially in urban areas, in all models. It reflects the 
competition for household resources, including mother’s care and food.  
 
Age at childbirth, preceding birth interval and gestation time to first prenatal care visit 
are included as mother’s reproductive characteristics. Age at childbirth has a positive 
and statistically significant effect in all models, indicating that older mothers may have 
more experience and better information and knowledge on child care and eating habits 
than younger mothers. Although not always statistically significant, preceding birth 
interval indicates, in all models, that shorter intervals have a negative effect on child 
nutrition, especially intervals shorter than 15 months. Gestation time to first prenatal 
care visit shows a statistically significant effect on child nutrition indicating that the later 
the visit the more deficient the child nutritional status. Visits in the first quarter of 
gestation would produce the most positive effect on child nutrition. 
 
Child weight at birth is a robust and highly statistically significant variable in all models. 
It has a positive effect on child nutrition indicating that weight at birth strongly 
influences the growth and development of child with age. It may be reflecting mother’s 
health conditions and eating habits during gestation time. 
 
To test for differences in these results by socioeconomic quintiles, urban and rural 
models were also estimated including both rich and poor groups but using a dummy 
variable for the rich group and an interaction term with nutritional status (models not 
included). This analysis indicated that there are not differences by quintiles of assets in 
the relationship between mother’s and child nutritional status. 
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Conclusions 
 
Using Demographic and Health Survey data for Colombia in 1995 and 2000, this study 
tries to document the empirical evidence for Colombia on the level and trends in 
inequities by socioeconomic status in nutrition and health indicators and to document 
the existing relationships between nutritional status, health status, education and labor 
productivity. The study is based on information for non-pregnant women in reproductive 
age (25 to 49 years) who have had at least one live birth during the five years 
preceding the survey, and their pre-school children less than 5 years of age. For 
women, height and body mass index (BMI) are used as nutritional status indicators. For 
children, Z-scores (standard deviations from an international reference population) for 
height for age is the nutritional status indicator used. Problems at delivery and 
postpartum problems at last childbirth are used as indicators of maternal health.  
 
Secular trends on women’s nutritional status indicate that new generations in Colombia 
are taller and thinner and women tend to gain weight as they get older. Since 1990, 
maternal health, and women’s and child nutritional status have been improving, 
especially in urban areas. This has led to an increase in urban rural differentials in 
health and nutritional status indicators. 
 
Nutritional status and health levels are better in urban areas, but socioeconomic 
inequities are greater in urban areas when compared to rural areas. Thus, rural areas 
are worse in average levels but better in equity than urban areas. So it can be 
concluded that from 1995 to 2000, health and nutritional status of both mothers and 
children improved, but this improvement was accompanied by greater inequity, 
especially in urban areas. 
 
The following table summarizes the main findings in the explored relationships between 
women’s nutritional status and health, education and labor productivity. 
 

Woman’s Nutritional Status (Independent 
variable) 

Urban Rural 

Woman / Child Condition 
(Dependent variable) 

Height BMI Height BMI 
Woman’s education + - +  
Woman’s labor force participation    +/- 
Woman’s earnings + -  + 
Maternal health - + / - - + / - 
Child nutritional status ++ + / - ++ + 

 
 
Another conclusion derived from these analyses is that height, in general reflects clear 
patterns of behavior and neat relationships with other variables. BMI tends to behave 
better in rural than in urban areas which may be a consequence of the rural context 
where living depends more on physical abilities. The stronger and clearer effects of 
height could be explained by the fact that it reflects long-term nutritional status whereas 
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BMI is more a current nutrition indicator, which in this case may also be affected by a 
recent childbirth. 
 
The analysis of the impact of nutrition on human capital was studied in relation to: 
education, labor force participation, paid occupation and earnings. Schooling is 
explained positively and significantly by women’s stature both in the rural and urban 
areas. If we accept height as a proxy for youth nutritional status that reflects 
accumulated effects of eating habits and health, then better nourished women most 
probably benefited more from formal schooling (was more able to concentrate, to learn 
and to stay in school) than others.  
 
The analysis by quintiles indicated that the effect of height on education is higher for 
the poor than for the rich in urban areas, and that, ceteris paribus, the rich have a 
higher level of schooling than the poor (current wealth measured by assets is closely 
related to better opportunities). In rural areas height is also positively related to 
education but no differential effect is found by quintiles. 
 
Indicators of nutritional status were not significant in explaining the models of labor 
force participation or remunerated work. The variable that more clearly affects the 
decision of the woman to work is marital status (married or in free union).  
 
Height was a significant determinant of earnings in urban areas and BMI in rural areas 
(a unit increase in BMI would be associated with a 3.4% increase in earnings, after 
correcting for selection bias). BMI becomes negative and significant once instrumented 
in urban areas, which may indicate that women who are overweight earn less than the 
average in urban areas, all other characteristics equal. In addition, a woman with more 
BMI tends to have lower height, associated to fewer opportunities for education, 
particularly if she belongs to lower quintiles.  
 
Other results indicate that there is a weak association between maternal health and 
maternal nutritional status. The results suggest not only that the relationship between 
nutritional status and problems at delivery is weak but that there are no significant 
differences by socioeconomic status. 
 
But there is a strong positive effect of mother’s nutritional status on child nutrition, 
evidencing an intergenerational transmission of nutrition. However, in this case there 
are also no differences by quintiles of assets in the relationship between mother’s and 
child’s nutritional status. Interestingly, mother’s age at childbirth and months of 
gestation at first prenatal visit showed a positive and statistically significant on child 
nutrition, as well as sibling-spacing 15 months and more. This may be indicating that 
older mothers may have more experience and better information and knowledge on 
child care and eating habits than younger mothers and those prenatal visits in the first 
quarter of gestation would produce the most positive effect on child nutrition. 
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Table 1: Descriptive Statistics for Women. 1995         
              

    Urban area Rural area Quintiles 1 &2 urban 
Quintiles 4 & 5 

urban Quintiles 1 &2 rural Quintiles 4 &5 rural 

Variable   Estimate 
Std. 
Err. Estimate 

Std. 
Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. 

Age in years   31,34 0,14 32,78 0,23 31,05 0,23 31,74 0,21 33,35 0,37 32,15 0,35 
Age squared   1009 9,26 1109 16,09 992 15,43 1033 13,68 1152 25,62 1066 24,10 
Asset's index   1,03 0,06 -2,76 0,11 -0,34 0,08 2,12 0,01 -4,65 0,05 -0,96 0,10 
Height    1,55 0,002 1,53 0,00 1,55 0,003 1,56 0,00 1,53 0,005 1,54 0,00 
Body mass index (BMI)   25,10 0,12 24,98 0,18 24,70 0,20 25,47 0,16 24,18 0,24 25,74 0,30 
Woman reads easily =1 0,93 - 0,66 - 0,86 - 0,99 - 0,50 - 0,83 - 
Years of schooling   8,02 0,11 4,20 0,14 6,05 0,13 9,68 0,14 2,92 0,15 5,54 0,21 
Woman working at time of survey =1 0,54 - 0,42 - 0,48 - 0,62 - 0,44 - 0,41 - 
Woman working at a paid job =1 0,96 - 0,80 - 0,97 - 0,96 - 0,73 - 0,90 - 
Number of children born alive   2,63 0,05 4,36 0,13 3,30 0,09 2,09 0,04 5,39 0,18 3,42 0,16 
Woman single =1 0,07 - 0,04 - 0,05 - 0,09 - 0,02 - 0,07 - 
Woman married or in free union =1 0,78 - 0,89 - 0,76 - 0,78 - 0,91 - 0,87 - 
Woman widow, separated or divorced =1 0,15 - 0,07 - 0,18 - 0,13 - 0,07 - 0,07 - 
Guajira, Cesar, Magdalena =1 0,06 - 0,11 - 0,10 - 0,03 - 0,15 - 0,09 - 
Atlantico, Bolivar Norte =1 0,13 - 0,02 - 0,21 - 0,07 - 0,01 - 0,02 - 
Bolivar, Sucre, Cordoba =1 0,05 - 0,10 - 0,11 - 0,02 - 0,20 - 0,03 - 
Santanderes =1 0,08 - 0,08 - 0,06 - 0,09 - 0,06 - 0,08 - 
Boyaca, Cundinamarca, Meta =1 0,06 - 0,20 - 0,04 - 0,06 - 0,13 - 0,26 - 
Antioquia =1 0,03 - 0,13 - 0,05 - 0,01 - 0,08 - 0,14 - 
Medellín =1 0,11 - 0,01 - 0,06 - 0,16 - 0,00 - 0,03 - 
Caldas, Risaralda, Quindio =1 0,06 - 0,06 - 0,05 - 0,07 - 0,01 - 0,11 - 
Tolima, Huila, Caqueta =1 0,06 - 0,09 - 0,07 - 0,05 - 0,08 - 0,09 - 
Cauca, Nariño =1 0,03 - 0,11 - 0,04 - 0,02 - 0,18 - 0,05 - 
Valle =1 0,04 - 0,04 - 0,02 - 0,05 - 0,01 - 0,07 - 
Litoral Pacifico =1 0,02 - 0,04 - 0,04 - 0,01 - 0,08 - 0,01 - 
Cali =1 0,07 - 0,00 - 0,06 - 0,08 - 0,00 - 0,00 - 
Bogota =1 0,21 - 0,00 - 0,10 - 0,29 - 0,00 - 0,00 - 
Earnings   2.201.438 110.620 893.705 79.101 1.149.253 63.065 3.119.632 200.926 526.785 58.927 1.138.637 112.204 
Log Earnings   14,12 0,04 13,15 0,08 13,60 0,06 14,51 0,05 12,67 0,13 13,53 0,12 
Education of the husband   8,56 0,17 3,89 0,18 6,30 0,17 10,87 0,22 2,70 0,18 5,32 0,29 
Problems at delivery =1 0,26 - 0,33 - 0,29 - 0,24 - 0,34 - 0,31 - 
Age at last child birth   29,45 0,13 31,05 0,23 29,16 0,22 29,88 0,19 31,69 0,37 30,37 0,36 
Birth order   2,63 0,05 4,36 0,13 3,29 0,09 2,09 0,04 5,37 0,18 3,41 0,16 
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Table 2: Descriptive Statistics for Women. 2000         
              

    Urban area Rural area 
Quintiles 1 &2 

urban 
Quintiles 4 & 5 

urban Quintiles 1 &2 rural Quintiles 4 &5 rural 

Variable   Estimate 
Std. 
Err. Estimate 

Std. 
Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. 

Age in years   31,81 0,14 32,39 0,24 31,47 0,23 32,30 0,20 32,65 0,39 32,41 0,38 
Age squared   1038 9,20 1080 16,44 1018 15,44 1067 13,64 1099 26,62 1082 25,94 
Asset's index   0,89 0,06 -2,71 0,12 -0,52 0,07 1,99 0,01 -4,57 0,09 -0,88 0,11 
Height in meters   1,55 0,002 1,53 0,00 1,54 0,003 1,56 0,00 1,53 0,004 1,53 0,00 
Body mass index (BMI)   25,49 0,11 25,21 0,19 25,32 0,18 25,54 0,17 24,28 0,27 26,16 0,26 
Woman reads easily =1 0,71 - 0,60 - 0,69 0,03 0,81 0,05 0,50 - 0,71 - 
Years of schooling   8,53 0,12 4,63 0,13 6,70 0,15 10,11 0,14 3,65 0,14 5,63 0,20 
Woman working at time of survey =1 0,55 - 0,38 - 0,49 0,02 0,61 0,02 0,40 - 0,41 - 
Woman working at a paid job (1) =1 0,97 - 0,82 - 0,98 0,01 0,97 0,01 0,77 - 0,88 - 
Number of children born alive   2,54 0,05 3,77 0,11 3,12 0,08 2,10 0,04 4,47 0,15 3,13 0,14 
Woman single =1 0,09 - 0,07 - 0,07 - 0,10 - 0,10 - 0,06 - 
Woman married or in free union =1 0,74 - 0,83 - 0,74 - 0,75 - 0,81 - 0,85 - 
Woman widow, separated or divorced =1 0,17 - 0,09 - 0,19 - 0,15 - 0,10 - 0,09 - 
Guajira, Cesar, Magdalena =1 0,06 - 0,06 - 0,09 - 0,03 - 0,07 - 0,05 - 
Atlantico, Bolivar Norte =1 0,12 - 0,03 - 0,19 - 0,08 - 0,04 - 0,02 - 
Bolivar, Sucre, Cordoba =1 0,04 - 0,10 - 0,08 - 0,02 - 0,19 - 0,04 - 
Santanderes =1 0,10 - 0,09 - 0,11 - 0,10 - 0,08 - 0,07 - 
Boyaca, Cundinamarca, Meta =1 0,07 - 0,22 - 0,05 - 0,07 - 0,17 - 0,26 - 
Antioquia =1 0,03 - 0,11 - 0,04 - 0,03 - 0,07 - 0,14 - 
Medellín =1 0,10 - 0,02 - 0,04 - 0,15 - 0,00 - 0,04 - 
Caldas, Risaralda, Quindio =1 0,05 - 0,04 - 0,03 - 0,07 - 0,01 - 0,06 - 
Tolima, Huila, Caqueta =1 0,07 - 0,13 - 0,07 - 0,06 - 0,11 - 0,16 - 
Cauca, Nariño =1 0,04 - 0,13 - 0,05 - 0,04 - 0,20 - 0,07 - 
Valle =1 0,03 - 0,04 - 0,04 - 0,03 - 0,00 - 0,09 - 
Litoral Pacifico =1 0,02 - 0,03 - 0,03 - 0,01 - 0,05 - 0,00 - 
Cali =1 0,05 - 0,00 - 0,05 - 0,04 - 0,01 - 0,00 - 
Bogota =1 0,23 - 0,00 - 0,13 - 0,28 - 0,00 - 0,00 - 
Problems at delivery =1 0,22 - 0,31 - 0,27 - 0,18 - 0,31 - 0,29 - 
Postpartum problems =1 0,30 - 0,37 - 0,32 - 0,27 - 0,37 - 0,33 - 
Age at last child birth   29,86 0,14 30,56 0,25 29,57 0,23 30,34 0,21 30,98 0,40 30,42 0,39 
Birth order   2,53 0,05 3,77 0,11 3,10 0,08 2,10 0,04 4,49 0,15 3,13 0,15 
(1) As a proportion of women that are working.                   
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Table 3: Descriptive Statistics for Children. 1995         
              

    Urban area Rural area 
Quintiles 1 &2 

urban 
Quintiles 4 & 5 

urban Quintiles 1 &2 rural Quintiles 4 &5 rural 
Variable   Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. 
Child height (cmts)   82,51 0,30 79,79 0,47 79,99 0,49 84,69 0,46 77,41 0,64 81,69 0,73 
Z-score height for age   -0,70 0,03 -0,97 0,04 -0,95 0,04 -0,49 0,04 -1,08 0,06 -0,86 0,06 
Age in months   25,86 0,35 23,93 0,55 24,12 0,57 27,32 0,53 21,98 0,77 25,52 0,85 
Male =1 0,52 - 0,50 - 0,51 - 0,53 - 0,49 - 0,53 - 
Mother's  Height    1,55 0,00 1,53 0,00 1,54 0,00 1,56 0,00 1,53 0,00 1,54 0,00 
Body mass index (BMI)   24,59 0,09 24,42 0,14 24,17 0,15 24,98 0,13 23,77 0,21 25,00 0,21 
Guajira, Cesar, Magdalena =1 0,06 - 0,12 - 0,10 - 0,03 - 0,17 - 0,10 - 
Atlantico, Bolivar Norte =1 0,13 - 0,02 - 0,20 - 0,08 - 0,01 - 0,03 - 
 Bolivar, Sucre, Cordoba =1 0,05 - 0,13 - 0,11 - 0,02 - 0,23 - 0,04 - 
Santanderes =1 0,08 - 0,07 - 0,07 - 0,09 - 0,05 - 0,09 - 
 Boyaca, Cundinamarca, Meta =1 0,07 - 0,17 - 0,06 - 0,07 - 0,08 - 0,24 - 
Antioquia   0,03 - 0,11 - 0,04 - 0,02 - 7,00 - 0,13 - 
Medellín =1 0,10 - 0,01 - 0,05 - 0,15 - 0,00 - 0,02 - 
Caldas, Risaralda, Quindio =1 0,05 - 0,06 - 0,04 - 0,06 - 0,02 - 0,11 - 
Tolima, Huila, Caqueta =1 0,06 - 0,09 - 0,07 - 0,05 - 0,08 - 0,09 - 
Cauca, Nariño =1 0,03 - 0,13 - 0,04 - 0,03 - 0,20 - 0,07 - 
Valle =1 0,04 - 0,04 - 0,02 - 0,04 - 0,00 - 0,07 - 
Litoral Pacifico =1 0,02 - 0,04 - 0,05 - 0,01 - 0,07 - 0,01 - 
Cali =1 0,07 - 0,00 - 0,06 - 0,09 - 0,00 - 0,00 - 
Bogota =1 0,21 - 0,00 - 0,11 - 0,29 - 0,00 - 0,00 - 
Asset's index   0,91 0,06 -2,90 0,11 -0,61 0,09 2,02 0,01 -4,87 0,04 -1,19 0,08 
Mother's Schooling in years   8,02 0,11 4,20 0,14 6,05 0,13 9,68 0,14 2,92 0,15 5,54 0,21 
# of children < 5 years of age   1,50 0,02 1,77 0,04 1,73 0,04 1,33 0,02 2,02 0,06 1,53 0,04 
Age at child birth   21,30 0,11 19,86 0,17 19,93 0,15 22,62 0,16 18,85 0,24 20,63 0,22 
Birth order   2,23 0,03 3,40 0,09 2,70 0,07 1,91 0,03 4,00 0,14 2,80 0,10 
Previous birht interval (months)   51,93 1,02 40,59 1,08 41,95 1,13 61,67 1,86 36,66 1,35 46,04 1,99 
Gestation time to first care visit (months) 2,70 0,06 3,29 0,12 3,07 0,10 2,44 0,10 4,00 0,33 2,88 0,09 
Weight at birth (Kgs)   3,35 0,02 3,38 0,03 3,36 0,03 3,34 0,03 3,41 0,08 3,36 0,03 
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Table 4: Descriptive Statistics for Children. 2000         
              

    Urban area Rural area 
Quintiles 1 &2 

urban 
Quintiles 4 & 5 

urban Quintiles 1 &2 rural Quintiles 4 &5 rural 
Variable   Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. Estimate Std. Err. 
Child height in centimeters   82,65 0,33 79,60 0,47 80,40 0,53 84,07 0,51 77,84 0,69 81,94 0,74 
Z-score height for age   -0,66 0,03 -1,00 0,04 -0,92 0,05 -0,46 0,04 -1,14 0,08 -0,90 0,05 
Age in months   26,22 0,36 24,16 0,04 24,55 0,57 27,02 0,57 22,68 0,85 26,40 0,83 
Male =1 0,53 - 0,49 0,01 0,56 - 0,50 - 0,47 - 0,50 - 
Mother's  Height in meters   1,55 0,00 1,53 0,00 1,54 0,00 1,56 0,00 1,54 0,00 1,53 0,00 
Body mass index (BMI)   24,80 0,09 24,71 0,14 24,35 0,15 25,07 0,13 23,84 0,18 25,60 0,19 
Guajira, Cesar, Magdalena =1 0,06 - 0,08 - 0,08 - 0,03 - 0,09 - 0,07 - 
Atlantico, Bolivar Norte =1 0,12 - 0,03 - 0,19 - 0,08 - 0,03 - 0,02 - 
Bolivar, Sucre, Cordoba =1 0,05 - 0,11 - 0,10 - 0,02 - 0,20 - 0,04 - 
Santanderes =1 0,10 - 0,09 - 0,09 - 0,10 - 0,08 - 0,06 - 
Boyaca, Cundinamarca, Meta =1 0,07 - 0,19 - 0,05 - 0,07 - 0,14 - 0,23 - 
Antioquia   0,03 - 0,11 - 0,05 - 0,03 - 0,08 - 0,15 - 
Medellín =1 0,09 - 0,01 - 0,04 - 0,14 - 0,00   0,03   
Caldas, Risaralda, Quindio =1 0,05 - 0,03 - 0,04 - 0,07 - 0,01 - 0,05 - 
Tolima, Huila, Caqueta =1 0,07 - 0,13 - 0,07 - 0,07 - 0,11 - 0,17 - 
Cauca, Nariño =1 0,04 - 0,13 - 0,05 - 0,03 - 0,21 - 0,07 - 
Valle =1 0,03 - 0,05 - 0,03 - 0,03 - 0,00 - 0,09 - 
Litoral Pacifico =1 0,02 - 0,03 - 0,05 - 0,01 - 0,06 - 0,01 - 
Cali =1 0,06 - 0,01 - 0,04 - 0,05 - 0,00 - 0,00 - 
Bogota =1 0,22 - 0,00 - 0,12 - 0,27 - 0,00 - 0,00 - 
Asset's index   0,76 - -2,86 - -0,80 0,07 1,89 0,01 -4,77 0,08 -1,06 0,09 
Mother's Schooling in years   8,53 0,12 4,63 0,13 6,70 0,15 10,11 0,14 3,65 0,14 5,63 0,20 
# of children < 5 years of age   1,46 0,02 1,66 0,04 1,63 0,04 1,30 0,02 1,79 0,05 1,54 0,05 
Age at child birth   21,38 0,13 20,01 0,17 19,74 0,16 22,73 0,18 19,15 0,23 20,98 0,26 
Birth order   2,16 0,03 2,97 0,07 2,54 0,06 1,89 0,04 3,35 0,11 2,66 0,10 
Previous birht interval (months)   54,44 1,16 45,09 1,34 45,19 1,56 62,15 1,87 39,78 1,53 49,65 2,46 
Gestation time to first care visit (months) 2,54 0,05 3,37 0,21 2,90 0,12 2,27 0,05 4,21 0,58 2,85 0,09 
Weight at birth (Kgs)   3,26 0,01 3,24 0,03 3,29 0,03 3,26 0,02 3,20 0,05 3,24 0,04 
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Figure 1: Woman's Nutritional Status Indicators by Age. 1995 and 2000
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Area of residence /
Indicator 1995 2000 1995 2000

URBAN AREA
Nutrition indicators:
Mothers with low height 4,9 4,6 -0,026 -0,179
Mothers with low BMI 3,0 2,1 -0,307 -0,192
Stunting rate 12,6 10,9 -0,250 -0,241
Health indicators:
Problems at delivery 25,7 22,3 -0,055 -0,101
Post-partum problems 30,2 -0,046
Infant mortality (per thousand) 24,7 19,3 -0,057 -0,132
RURAL AREA
Nutrition indicators:
Mothers with low height 8,9 7,9 -0,332 -0,076
Mothers with low BMI 3,4 3,0 -0,103 -0,125
Stunting rate 19,2 19,5 -0,149 -0,144
Health indicators:
Problems at delivery 32,7 31,6 -0,033 -0,015
Post-partum problems 37,1 -0,038
Infant mortality (per thousand) 31,8 23,4 -0,052 -0,078

Level (%)
Concentration 

index

health indicators by area of residence. 1995-2000
Table 5A: Trends in level and inequities in nutrition and 

 
 
 
 

Problems  
Year Area at Delivery Mean Difference Mean Difference
1995 Urban No 1,55 25,00

Yes 1,55 0,007* 25,37 -0,092
Rural No 1,53 24,88

Yes 1,52 0,014*** 25,19 0,480
2000 Urban No 1,55 25,45

Yes 1,55 0,007* 25,54 -0,367
Rural No 1,54 25,35

Yes 1,53 0,010* 24,87 -0,315

Postpartum
Year Area Problems Mean Difference Mean Difference
2000 Urban No 1,55 25,57

Yes 1,55 0,006* 25,24 0,339
Rural No 1,53 25,28

Yes 1,53 0,000 25,05 0,227
¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.

Height BMI

Height BMI

Table 5B: Women's Nutritional status by Health indicators by area 
of residence

 
    
 
 



 30 

Figure 2: Proportion of mothers wiht low height (<145 cm) 
by place of residence . 1995-2000
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Figure 4 : Proportion of mothers with low BMI (<18.5) by 
area of residence. 1995-2000
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Figure 6: Proportion of children with chronic malnutrition 
. 1995-2000
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Figure 8: Proportion of mothers with problems at delivery 
of last child. 1995-2000
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Figure 3: Levels and Inequities for low height (<145 cm). Mothers 1995-2000
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Figure 5: Levels and inequities for low BMI (<18.5).  Mothers 1995-2000
 Inequities. Urban area
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Figure 7: Levels and inequities for chronic malnutrition. Children 1995-2000
 Inequities. Urban area
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Figure 9: Levels and inequities for problems at delivery of last child. Mothers 1995-2000
 Inequities.  Urban area
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Figure10: Levels and Inequities for post-partum problems of last childbirth. 2000
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Figure 11: Infant mortality rate by place of 
residence. 1995-2000
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Figure 12: Levels and inequities for infant mortality. 1995-2000
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Figure 13: Women’s  Height Density Function by Problems at Delivery
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Figure 14: Women’s  Height Density Function by Postpartum Problems
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Table 6                 
Logit Model of Problems at Delivery. Women 25-49. Dependent  var.:  Problems at delivery         
  Urban area Rural area 

  
Model 

1   
Model 

2   Model 3   Model 4   
Model 

1   
Model 

2   
Model 

3   
Model 

4   

Variable 1995   2000   1995   2000   1995   2000   1995   2000   

 Height  -1,130   -1,318           -1,580   -3,166 **         

  (1,110)   (1,192)           (1,584)   (1,481)           

Body mass index (BMI)         0,027 * 0,004           0,017   -0,031   

          (0,016)   (0,016)           (0,020)   (0,026)   

Age at child birth -0,037 *** -0,012   -0,041 *** -0,012   -0,010   -0,030   -0,010   -0,024   

  (0,013)   (0,015)   (0,013)   (0,015)   (0,018)   (0,023)   (0,018)   (0,024)   

Birth order 0,047   -0,042   0,041   -0,045   0,010   0,022   0,003   0,015   

  (0,046)   (0,053)   (0,045)   (0,054)   (0,037)   (0,051)   (0,037)   (0,052)   

Asset`s index 0,017   -0,057   0,002   -0,062   -0,009   0,055   -0,020   0,066   

  (0,057)   (0,062)   (0,057)   (0,063)   (0,058)   (0,058)   (0,059)   (0,060)   

Schooling in years -0,048 ** -0,066 *** -0,054 *** -0,070 *** -0,075 ** -0,096 *** -0,080 *** -0,107 *** 

  (0,020)   (0,020)   (0,020)   (0,020)   (0,031)   (0,036)   (0,031)   (0,035)   

Medellín -0,078   0,055   -0,040   0,059                   

  (0,271)   (0,229)   (0,271)   (0,231)                   

Cali -0,280   -0,085   -0,277   -0,101                   

  (0,249)   (0,256)   (0,247)   (0,256)                   

Bogotá 0,208   -0,537 *** 0,219   -0,513 ***                 

  (0,182)   (0,190)   (0,180)   (0,188)                   

Guajira, Cesar, Magdalena                 -0,180   0,242   -0,191   0,184   

                  (0,370)   (0,405)   (0,371)   (0,415)   

Atlantico, Bolivar Norte                 -2,308 ** -0,158   -2,361 ** -0,237   

                  (1,051)   (0,512)   (1,044)   (0,529)   

 Bolivar, Sucre, Cordoba                 -0,728 * 0,311   -0,796 ** 0,201   

                  (0,375)   (0,381)   (0,368)   (0,374)   

Santanderes                 0,025   -0,998 ¤ 0,004 ¤ -0,973 ¤ 

                  (0,372)   (0,634)   (0,368)   (0,616)   
 Boyaca, Cundinamarca, 
Meta                 -0,435 ¤ 0,188   -0,449   0,243   

                  (0,294)   (0,340)   (0,294)   (0,337)   

Caldas, Risaralda, Quindio                 -0,291   -0,034   -0,266   0,006   

                  (0,346)   (0,632)   (0,341)   (0,615)   

Tolima, Huila, Caqueta                 -0,229   -1,122 *** -0,225   -1,008 *** 

                      (0,348)   (0,390)   (0,341)   

Cauca, Nariño                 0,132   0,027 *** 0,174   0,133   

                  (0,392)   (0,340)   (0,385)   (0,342)   

Valle                 -0,661   0,081   -0,690 * 0,096   

                  (0,419) ¤ (0,469)   (0,417)   (0,456)   

Litoral Pacifico                 -0,982 * 0,065   -1,212 ** -0,048   

                  (0,525)   (0,924)   (0,578)   (0,916)   

Constant 2,004   1,979   -0,229   -0,152   2,519   5,594 ** -0,277   1,439 ¤ 

  (1,771)   (1,897)   (0,522)   (0,594)   (2,457)   (2,350)   (0,747)   (0,907)   

Overall adjustment (F) 2,54   3,82   3,11   3,68   2   2,46   2,05   2,13   

Number of observations 1551   1460   1548   1460   692   612   689   612   

¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.         
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Table 7

Logit Model of Postpartum Problems. Women 25-49.Urban area.Dependent variable:Postpartum problems

Model 1 Model 2 Model 1 Model 2

Variable 2000 2000 2000 2000

 Height -1,751 * -0,312

(1,038) (1,433)

Body mass index (BMI) -0,018 -0,023

(0,015) (0,024)

Age at child birth -0,050 *** -0,048 *** -0,001 0,003

(0,015) (0,015) (0,020) (0,021)

Birth order 0,053 0,054 0,042 0,041

(0,055) (0,055) (0,053) (0,053)

Asset`s index -0,045 -0,041 0,002 0,011

(0,055) (0,056) (0,064) (0,063)

Schooling in years -0,016 -0,024 0,008 0,007

(0,019) (0,019) (0,034) (0,034)

Medellín 0,479 ** 0,468 **

(0,206) (0,206)

Cali 0,385 * 0,384 *

(0,220) (0,217)

Bogotá -0,411 ** -0,392 **

(0,178) (0,178)

Guajira, Cesar, Magdalena 1,116 ** 1,119 *

(0,455) (0,451)

Atlantico, Bolivar Norte 0,068 0,017

(0,405) (0,389)

 Bolivar, Sucre, Cordoba 0,355 0,314

(0,349) (0,343)

Santanderes 0,208 0,193

(0,435) (0,434)

 Boyaca, Cundinamarca, Meta 0,648 * 0,650 *

(0,340) (0,340)

Caldas, Risaralda, Quindio -1,290 ¤ -1,310 *

(0,798) (0,800)

Tolima, Huila, Caqueta -0,631 * -0,630 *

(0,368) (0,370)

Cauca, Nariño 1,136 *** 1,152 ***

(0,330) (0,332)

Valle 0,620 0,593

(0,453) (0,467)

Litoral Pacifico 0,537 0,525

(0,477) (0,468)

Constant 3,385 ** 1,120 ** -0,609 -0,603

(1,624) (0,518) (2,298) (0,846)

Overall adjustment (F) 5,19 4,98 0,0016 0,001

Number of observations 1460 1460 612 612

¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.

Urban Rural
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Figure 15: Woman's Nutritional Status Indicators by Years of Education. 1995 and 2000
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Table 8
OLS Model of Education and Nutritional Status. Women 25-49. Urban area.

Model 1 Model 2 Model 3 Model 4
Variable 1995 2000 1995 2000
Age in years 0,748 *** 0,746 *** 0,882 *** 0,849 *** 0,013 0,317 0,079 0,353 ¤

(0,187) (0,217) (0,195) (0,216) (0,211) (0,229) (0,215) (0,225)
Age squared -0,012 *** -0,012 *** -0,014 *** -0,013 *** -0,002 -0,006 * -0,003 -0,007 **

(0,003) (0,003) (0,003) (0,003) (0,003) (0,003) (0,003) (0,003)
Asset's index 1,203 *** 1,223 *** 1,293 *** 1,311 *** 0,910 *** 0,616 *** 0,947 *** 0,626 ***

(0,079) (0,083) (0,080) (0,085) (0,087) (0,081) (0,089) (0,083)
Height 12,944 *** 12,133 *** 7,626 *** 6,580 ***

(1,652) (1,716) (1,999) (1,954)
BMI -0,093 *** -0,090 *** -0,024 0,002

(0,022) (0,023) (0,025) (0,034)
Guajira, Cesar, Magdalena 0,681  -0,144 0,930 * -0,019

(0,535) (0,725) (0,546) (0,724)
Atlantico, Bolivar Norte 0,730 1,689 * 1,084 * 1,733 *

(0,639) (1,033) (0,656) (1,034)
Bolivar, Sucre, Cordoba 1,167 *** 0,791 ¤ 1,572 *** 0,926 *

(0,478) (0,544) (0,484) (0,532)
Santanderes 0,446 0,949 ¤ 0,635 ¤ 0,866

(0,416) (0,602) (0,418) (0,616)
 Boyaca, Cundinamarca, Meta 0,803 ** 1,557 *** 0,932 ** 1,456 ***

(0,446) (0,509) (0,450) (0,513)
Caldas, Risaralda, Quindio -0,462 0,164 -0,560 0,010

(0,484) (0,556) (0,482) (0,555)
Tolima, Huila, Caqueta 1,425 *** 0,196 1,451 *** -0,034

(0,520) (0,438) (0,533) (0,451)
Cauca, Nariño 1,103 * 0,014 0,931 ¤ -0,183

(0,605) (0,430) (0,616) (0,446)
Valle 0,387 0,391 0,596 0,297

(0,808) (0,532) (0,807) (0,551)
Litoral Pacifico 1,687 ** 2,854 * 2,167 *** 3,128 **

(0,797) (1,631) (0,875) (1,614)
Medellín -1,293 *** -1,110 *** -1,583 *** -1,209 ***

(0,298) (0,372) (0,315) (0,386)
Cali -0,326 -1,255 ** -0,403 -1,093 **

(0,414) (0,546) (0,405) (0,546)

Bogotá 0,345 -0,109 -0,088 -0,360
(0,294) (0,292) (0,299) (0,295)

Constant -24,531 *** -22,743 *** -4,299 * -3,370 -4,113 -8,188 * 7,073 * 1,387
(3,969) (4,293) (3,201) (3,602) (4,727) (4,561) (3,711) (3,955)

Overall adjustment (F) 54,69 47,27 49,29 38,83 17,41 13,77 16,86 11,21
R2 0,2566 0,2247 0,2275 0,2008 0,309 0,2418 0,2943 0,2278
Number of observations 1551 1481 1549 1481 691 624 689 624
¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.
Standard errors in brackets.

Urban Rural
Dependent variable: Years of Schooling 

Model 4Model 3Model 2Model 1
1995 2000 1995 2000
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Table 9
OLS Model by Quintiles. Women 25-49.

Variable 1995 2000 1995 2000 1995 2000 1995 2000
Age in years 0,710 *** 0,772 *** 0,849 *** 0,815 *** -0,118 0,407 * -0,032 0,458 **

(0,242) (0,247) (0,241) (0,247) (0,226) (0,242) (0,233) (0,236)
Age squared -0,012 *** -0,012 *** -0,013 *** -0,013 *** -0,001 -0,008 ** -0,001 -0,008 **

(0,004) (0,004) (0,004) (0,004) (0,003) (0,003) (0,003) (0,003)
Height 14,970 *** 11,614 *** 5,512 * 5,904 **

(1,826) (2,856) (3,229) (2,709)
BMI -0,066 *** -0,020 -0,042  0,028

(0,026) (0,035) (0,037) (0,042)
Woman in 4th or 5th quintile 8,724 *** 2,135 3,521 *** 5,882 *** -5,536  1,196 2,756 ** 4,131 **

(1,779) (5,963) (0,238) (1,319) (6,819) (6,473) (1,478) (1,848)
Woman 4th/5th quintile *height -3,279 ** 0,724 5,403  0,599

(1,144) (3,846) (5,008) (4,228)
Woman 4th/ 5th quintile* BMI 0,014 *** -0,098 * 0,006 -0,078

(0,002) (0,052) (0,058) (0,072)
Guajira, Cesar, Magdalena 0,028 0,042 0,192 0,129

(0,582) (0,859) (0,587) (0,852)
Atlantico, Bolivar Norte -0,136 1,313 0,370 1,301

(0,649) (1,148) (0,617) (1,125)
 Bolivar, Sucre, Cordoba 0,191 0,079 0,574 0,151

(0,563) (0,617) (0,563) (0,603)
Santanderes -0,054 0,851 0,155 0,743

(0,568) (0,771) (0,578) (0,789)
 Boyaca, Cundinamarca, Meta 0,642 0,958 ¤ 0,792 0,847

(0,592) (0,621) (0,609) (0,628)
Caldas, Risaralda, Quindio -0,323 0,276 -0,401 0,187

(0,755) (0,677) (0,741) (0,652)
Tolima, Huila, Caqueta 1,068 ¤ -0,309 1,144 * -0,567

(0,676) (0,558) (0,695) (0,572)

Cauca, Nariño 0,577 -0,402 0,510 -0,607
(0,790) (0,534) (0,764) (0,552)

Valle 0,320 0,137 0,545 -0,033
(1,065) (0,670) (1,043) (0,688)

Litoral Pacifico 1,195  1,085 ¤ 1,662 * 1,256 *
(0,843) (0,701) (0,947) (0,676)

Medellín -1,087 *** -0,843 ** -1,225 *** -0,942 **
(0,331) (0,413) (0,340) (0,438)

Cali -0,058 -0,312 -0,216 -0,225
(0,423) (0,521) (0,437) (0,562)

Bogotá 0,509 0,629 ** 0,135 0,404
(0,319) (0,316) (0,327) (0,324)

Constant -27,814 *** -23,245 *** -5,101 -5,432 -1,646 -10,949 ** 6,255 -3,305
(4,697) (5,963) (3,904) (4,054) (6,400) (5,345) (4,097) (4,160)

Overall adjustment (F) 55,02 33,98 66,33 29,08 16,44 9,72 16,4 8,83
R2 0,2891 0,2309 0,2551 0,2073 0,2754 0,2125 0,2529 0,2021
Number of observations 1196 1169 1196 1169 538 496 536 496
¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.Standard errors in brackets. Sample excludes quintil 3.

RuralUrban
Dependent variable: Years of Schooling

Model 4Model 3Model 2Model 1 Model 4Model 3Model 2Model 1
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Table 10
Logit Models by Quintiles. Women 25-49. Dependent variable: Woman working at time of survey.

Variable
Age in years 0,194 0,304 ** 0,205 0,308 ** 0,041 ** 0,016 0,043 ** 0,021

(.150) (0,151) (.149) (0,152) (0,019) (0,023) (0,019) (0,024)
Age squared -0,002 -0,004 * -0,002 -0,004 *

(.002) (0,002) (.002) (0,002)
Schooling in years -0,121 * -0,242 *** -0,111 ¤ -0,238 *** 0,076 ** 0,085 * 0,074 ** 0,081 *

(.072) (0,071) (.071) (0,070) (0,032) (0,045) (0,032) (0,043)
Schooling in years squared 0,013 *** 0,018 *** 0,012 *** 0,018 ***

(.004) (0,004) (.004) (0,004)
Height 1,653 -0,063 2,832 * -0,471

(1.547) (1,546) (2,394) (2,129)
BMI -0,010 0,013 -0,026 -0,078 *

0,017 (0,020) (0,036) (0,042)
Woman married or in free union -1,275 *** -0,509 ** -1,279 *** -0,521 ** -1,865 *** -1,057 *** -1,949 *** -1,026 ***

(.275) (0,246) (.276) (0,245) (0,573) (0,414) (0,605) (0,410)
Woman widow, separated /divorced -0,354 0,512 * -0,349 0,502 * 0,053 1,104 * -0,076 1,136 **

(.318) (0,295) (.320) (0,296) (0,691) (0,572) (0,714) (0,571)
Number of childern born alive -0,075 * -0,036 -0,074 ¤ -0,038 -0,037 -0,045 -0,038 -0,049

(.048) (0,052) (.048) (0,052) (0,049) (0,065) (0,049) (0,064)
Woman in 4th or 5th quintile of assets 2,623 5,596 * -0,030 -0,161 8,542 ¤ 7,586 ¤ -1,203 -3,297 **

(3.409) (3,405) (.548) (0,801) (5,437) (5,121) (1,306) (1,447)
Woman in 4th/ 5th quintile *height -1,639 -3,440 ¤ -5,810 * -4,918 ¤

2,159 (2,215) (3,315) (3,357)
Woman in 4th/ 5th quintile *bmi 0,004 0,015 0,036 0,133 **

(.021) (0,031) (0,050) (0,057)
Guajira, Cesar, Magdalena 0,263 0,371 0,285 0,335

(0,462) (0,496) (0,442) (0,506)
Atlantico, Bolivar Norte -0,313 -0,887 * -0,419 -0,876 ¤

(0,774) (0,532) (0,771) (0,579)
 Bolivar, Sucre, Cordoba -0,385 -0,081 -0,262 -0,142

(0,437) (0,520) (0,427) (0,529)
Santanderes 0,661 ¤ 0,667 0,549 0,689

(0,420) (0,496) (0,414) (0,499)
 Boyaca, Cundinamarca, Meta 0,338 1,258 *** 0,283 1,354 ***

(0,331) (0,440) (0,332) (0,440)
Caldas, Risaralda, Quindio -0,455 -0,876 -0,427 -0,797

(0,422) (0,831) (0,425) (0,817)
Tolima, Huila, Caqueta 0,649 0,308 0,586 0,456

(0,453) (0,451) (0,451) (0,431)
Cauca, Nariño 0,391 1,175 *** 0,222 1,306 ***

(0,418) (0,458) (0,424) (0,464)
Valle 0,053 -0,009 0,016 0,134

(0,764) (0,484) (0,749) (0,496)
Litoral Pacifico 2,604 *** 2,102 *** 3,143 *** 2,139 ***

(0,728) (0,663) (0,786) (0,661)
Medellín 0,082 -0,404 0,068 -0,395 ¤

(.224) (0,267) (.224) (0,262)
Cali -0,308 0,334 -0,328 0,335

(.263) (0,323) (.262) (0,324)
Bogotá -0,036 0,429 ** -0,063 0,466 ***

(0.200) (0,175) (.191) (0,175)
Constant -5,405 ¤ -4,580  -2,848 -4,996 ** -4,624 ** -0,190 0,286 0,761

(3.481) (3,429) 2,511 (2,482) (3,780) (3,251) (1,207) (1,323)
Overall adjustment (F) 7,05 7,23 8,19 6,72 3,83 4,43 3,91 4,59
Number of observations 1196 1169 1196 1169 538 496 536 496
¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.
Standard errors in brackets. Sample excludes women in quintil 3 of assets. Sample excludes women in quintil 3 of assets.

20001995 1995 2000 1995200019952000
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Table 11
OLS Model between Earnings and Nutritional Status. Women 25-49. 1995.

Variable
Age in years 0,027 *** 0,025 *** 0,017 0,012

(0.007) (0.007) (.013 )    (.012)    
Schooling in years 0,109 *** 0,113 *** 0,088 *** 0,092 ***

(0.009) (0.009) (.019 )    (.017)     
Asset's index 0,111 *** 0,107 *** 0,121 *** 0,095 **

(0.025) (0.024) (.045)    (.044)     
Height 0,916 ** 1,495

(0,492) (1.678 )    
BMI 0,008  0,054 ***

(0,008) (.017)     
Woman married or in free union -0,041 -0,034 -0,796 *** 0,928 ***

(0.093) (0.094) (.274 )   (.278)    
Woman widow, separated/ divorced 0,045 0,061 -0,513 * -0,640 **

(0.098) (0.100) (.283)    (.291)    
Number of childern born alive -0,041 * -0,042 * 0,002 -0,009

(0.025) (0.248) (.031 ) (.031)    
Medellín -0,003 0,001

(0.088) (0.089)
Cali 0,361 *** 0,357 ***

(0.118) (0.118)
Bogotá 0,140 ¤ 0,107

(0.090) (0.089)
Guajira, Cesar, Magdalena 0,009 0,045

(.334 )    
Atlantico, Bolivar Norte 0,153 0,242

(.254 )

 Bolivar, Sucre, Cordoba -0,114 0,075
(.355)    (.315)     

Santanderes 0,084 0,204
(.382 )    (.392)     

 Boyaca, Cundinamarca, Meta 0,235 0,302
(.280)     (.261)     

Caldas, Risaralda, Quindio 0,105 0,136
(.304 )    (.320 )    

Tolima, Huila, Caqueta 0,306 0,259
(.287 )    (.283)     

Cauca, Nariño -0,209 -0,195
(.292)   (.286)    

Valle 0,281 0,425 ¤
(.239)     (.282)     

Litoral Pacifico 0,232 0,310
(.342)     (.319)     

Constant 10,784 *** 12,051 *** 10,752 *** 11,867 ***
(0,786) (0.224) (2.442)     (.531)    

Overall adjustment (F) 44,63 46,36 8,43 7,79
R2 0,3521 0,3524 0,2973 0,3294
Number of observations 911 909 259 258
¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.
Standard errors in brackets.

Dependent variable: Log(earnings)
Urban

(.312)     

Rural
Model 1 Model 2Model 1 Model 2

(.253)     
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Table 12
OLS Model by Quintiles. Women 25-49. 1995.

Variable
Age in years 0,027 *** 0,024 *** 0,016 0,016

(.008) (.008) (.013)  (.012) 
Schooling in years 0,119 *** 0,120 *** 0,106 *** 0,104 ***

(.011) (.010) (.018) (.017)
Height 0,965 0,532

(0,552) (1.992)
BMI 0,011  0,060 **

(0,008) (.028)
Woman married or in free union -0,025 -0,022 -0,513 ** -0,625 ***

(.100) (.104) (.213) (.238)
Woman widow, separated or divorced 0,049 0,067 -0,274 -0,365 ¤

(.106) (0,110) (.243) (.253)
Number of childern born alive -0,059 ** -0,063 ** -0,018 -0,035

(0,028) (.028) (.030) (.032)
Woman in 4th or 5th quintile of assets 0,552 0,243 *** 2,309 0,722

(0,396) (0,084) (4.818) (.945)
Woman in 4th or 5th quintile of assets*height -0,180 -1,287

(0,246) (3.146)
Woman in 4th or 5th quintile of assets* BMI 0,001 ¤ -0,020

(0,000) (.037)
Guajira, Cesar, Magdalena -0,006 -0,018

(.393) (.365)
Atlantico, Bolivar Norte 0,255 0,194

(.351) (.314)
 Bolivar, Sucre, Cordoba -0,008 0,062

(.429) (.383)
Santanderes -0,231 -0,138

(.476) (.455)
Boyaca, Cundinamarca, Meta 0,327 0,316

(.335) (.323)

Caldas, Risaralda, Quindio 0,126 0,130
(.440) (.466)

Tolima, Huila, Caqueta 0,498 ¤ 0,371
(.337) (.341)

Cauca, Nariño -0,080 -0,113
(.376) (.355)

Valle 0,574 * 0,613 **
(.311) (.295)

Litoral Pacifico 0,500 0,467
(.402) (.377)

Medellín 0,036 0,041
(.095) (.098)

Cali 0,455 *** 0,442 ***
(.121) (.119)

Bogotá 0,159 ¤ 0,127
(0,099) (.101)

Constant 10,620 *** 11,919 *** 11,361 *** 10,954 ***
(0,882) (0,255) (2.947) (.824)

Overall adjustment (F) 40,83 59,57 7,110 7,010
R2 0,39 0,3895 0,331 0,359
Number of observations 725 725 201 200
¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.
Standard errors in brackets. Sample excludes women in quintil 3 of assets.

Dependent variable: Log (earnings).
Urban Rural

Model 2Model 1Model 2Model 1
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Table 13
Instrumental variable model between Earnings and Nutritional Status. Women 25-49. 1995

Variable Model 2
Height  (IV) 10,954 *** -41,746

(4,319) (51.334)
BMI (IV) -0,247 * -2,887

(0,142) (21.455)
Age in years 0,037 *** 0,049 *** -0,001 ¤ 0,236

(.010) (.017) (.036) (1.647)     
Asset`s index 0,124 *** 0,263 *** 0,294 ¤ 1,944

(.029) (.100) (0,201) (13.334)
Schooling in years 0,066 ** 0,098 *** 0,237 0,206

(.021) (.020)     (.163) (.783)
Woman married or in free union -0,020 -0,004 -0,108 -0,829

(.086) (.110) (.500) (4.455)
Number of childern born alive -0,052 * 0,045 0,093 0,596

(.027) (.062) (.123) (4.30)     
Guajira, Cesar, Magdalena 2,518 1,976

(3.144) (14.030 )
Atlantico, Bolivar Norte 2,617 -1,090

(3.042) (10.162)
 Bolivar, Sucre, Cordoba 3,536 -3,908

(4.414) (29.424)
Santanderes 0,347 -6,083

(.960) (44.259)
 Boyaca, Cundinamarca, Meta 1,865 -1,498

(2.187) (13.915)
Caldas, Risaralda, Quindio 0,189 -2,791

(.769) (21.075)
Tolima, Huila, Caqueta 0,606 2,693

(.750) (18.342)
Cauca, Nariño -0,192 0,222

(.786) (3.936)
Valle 2,213 -4,722

(2.548) (37.483)
Litoral Pacifico 3,670 -0,595

(4.290) (6.964)
Medellín 0,130 *** -0,258 ¤

(.128) (.171)
Cali 0,442 *** 0,509 ***

(.152) (.197)
Bogotá 0,377 0,041

(.197) (.145 )
Constant -4,825 17,494 *** 74,837 80,489

(6.771) (3.063) (76.72) (505.42)
Overall adjustment (F) 34,09 19,62 1,48 0,04
Number of observations 802 800 231 230
¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.
Standard errors in brackets. Instrumental Variable: Husband's schooling.

Dependent variable: Log(earnings)

Model 1Model 1 Model 2
RuralUrban 
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Table 14

Earnings Regressions with Heckman Corrections. Urban area 1995.

Dependent variable: Log(earnings)

Variable 

Age in years 0,124 ¤ 0,149 ** 0,128 * 0,143 *

(0,077) (0,076) (0,077) (0,076)

Age squared -0,002 -0,002 * -0,002 ¤ -0,002 *

(0,001) (0,001) (0,001) (0,001)

Schooling in years 0,019 -0,078 ** 0,032 -0,074 **

(0,030) (0,036) (0,030) (0,036)

Schooling in years squared 0,005 *** 0,009 *** 0,004 *** 0,009 ***

(0,001) (0,002) (0,002) (0,002)

Asset's index 0,132 *** 0,008 0,130 *** 0,007

(0,027) (0,028) (0,028) (0,028)

Height 1,167 *** 0,298

(0,458) (0,600)

BMI 0,001 ¤ 0,005

(0,001) (0,009)

Woman married or in free union -0,967 *** -0,969 ***

(0,090) (0,090)

Medellín -0,026 0,011 -0,037 0,013

(0,091) (0,110) (0,092) (0,110)

Cali 0,330 *** -0,049 0,327 *** -0,050

(0,097) (0,139) (0,096) (0,138)

Bogotá 0,097 0,159 * 0,056 0,151 ¤

(0,098) (0,081) (0,096)

Constant 9,247 *** -2,361 10,920 *** -1,923 ¤

(1,402) (1,520) (1,251) (1,253)

rho -0,121 -0,128

(0,117) (0,118)

sigma 0,803 0,805

(0,032) (0,032)

lambda -0,097 -0,103

(0,096) (0,097)

Log Likelihood -2025 -2024

Censored observations 640 640

Uncensored observations 911 909

Number of observations 1551 1549

¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.

Model 2Model 1

SelectionLog(earnings) Log(earnings) Selection
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Table 15

Earnings Regressions with Heckman Corrections. Rural area 1995.

Dependent variable: Log(earnings)

Variable

Age in years 0,013 0,006 0,008 0,007

(0,011) (0,009) (0,011) (0,009)

Schooling in years 0,073 *** 0,066 *** 0,078 *** 0,064 ***

(0,022) (0,018) (0,018) (0,018)

Asset's index 0,114 *** 0,029 0,109 ** 0,028

(0,046) (0,035) (0,045) (0,035)

Height -0,253 -0,508

(0,428) (0,947)

BMI 0,034 *** -0,006

(0,015) (0,007)

Woman married or in free union -1,167 *** -1,176 ***

(0,214) (0,199)

Guajira, Cesar, Magdalena 1,585 0,305 0,034 ** 0,294

(1,660) (0,219) (0,015) (0,217)

Atlantico, Bolivar Norte -0,046 0,392 0,006 0,366

(0,306) (0,327) (0,285) (0,324)

 Bolivar, Sucre, Cordoba -0,131 -0,033 -0,062 -0,076

(0,319) (0,217) (0,283) (0,213)

Santanderes -0,104 0,063 0,062 0,044

(0,322) (0,229) (0,301) (0,227)

 Boyaca, Cundinamarca, Meta 0,090 -0,270 0,174 -0,278

(0,335) (0,196) (0,344) (0,196)

Caldas, Risaralda, Quindio 0,437 * -0,413 * 0,475 * -0,409 *

(0,258) (0,236) (0,257) (0,237)

Tolima, Huila, Caqueta 0,223 0,325 ¤ 0,213 0,324 ¤

(0,337) (0,225) (0,339) (0,226)

Cauca, Nariño 0,134 0,267 0,117 0,272

(0,309) (0,225) (0,303) (0,223)

Valle -0,219 0,041 -0,221 0,023

(0,294) (0,293) (0,291) (0,293)

Litoral Pacifico 0,187 1,379 *** 0,259 1,407 ***

(0,250) (0,338) (0,262) (0,350)

Constant 10,754 *** 1,014 12,380 *** 0,395

(2,353) (1,466) (0,534) (0,399)

rho -0,590 -0,592

(0,234) (0,181)

sigma 1,061 1,056

(0,126) (0,106)

lambda -0,626 ** -0,626 **

(0,317) (0,247)

Log Likelihood -751 -746

Censored observations 433 432

Uncensored observations 259 258

Number of observations 692 690

¤Significant at 15% , *significant at 10%, ** significant at 5%, *** significant at 1%.

Model 2Model 1

SelectionLog(earnings) Log(earnings)Selection
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Chronic
Year Area Malnutrition Mean Difference Mean Difference
1995 Urban No 1,55 24,65

Yes 1,51 0,042*** 24,38 0,267
Rural No 1,54 24,59

Yes 1,50 0,040*** 23,70 0,889***
2000 Urban No 1,56 24,86

Yes 1,51 0,043*** 24,11 0,749***
Rural No 1,54 24,76

Yes 1,50 0,038*** 23,86 0,903***
¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.

Table 16: Mother's Nutritional status by Child Malnutrition by area of 

Height BMI
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Figure 16: Mother’s Height Density Function by Child Malnutrition
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Figure 17: Child Nutrition as Function of Mother’s Height
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Table 17. OLS Nutrition Model. Women 25-49. Urban. Dependent variable: Z-score height for age
Variable
6 to 11 months -0,459 *** -0,418 *** -0,402 *** -0,395 ***

(0,080) (0,077) (0,087) (0,079)
12 to 17 months -0,613 *** -0,634 *** -0,579 *** -0,638 ***

(0,088) (0,086) (0,095) (0,089)
18 to 23 months -0,731 *** -0,774 *** -0,665 *** -0,761 ***

(0,079) (0,086) (0,083) (0,092)
24 to 29 months -0,459 *** -0,281 ** -0,408 *** -0,251 **

(0,102) (0,115) (0,106) (0,115)
30 to 35 months -0,396 *** -0,509 *** -0,331 *** -0,476 ***

(0,099) (0,094) (0,103) (0,095)
36 months and more -0,664 *** -0,568 *** -0,652 *** -0,523 ***

(0,078) (0,070) (0,085) (0,072)
Male -0,167 *** -0,076 * -0,146 *** -0,090 *

(0,047) (0,045) (0,049) (0,047)
Mother's Height 6,622 *** 5,350 ***

(0,382) (0,442)
Body mass index (BMI) -0,007 0,004

(0,006) (0,006)
Medellín -0,014 0,000 -0,062 0,007

(0,064) (0,081) (0,073) (0,091)
Cali 0,164 * 0,057 0,115 0,123

(0,092) (0,100) (0,101) (0,114)
Bogotá -0,277 *** -0,322 *** -0,447 *** -0,370 ***

(0,061) (0,055) (0,066) (0,058)
Asset`s index 0,111 *** 0,096 *** 0,122 *** 0,115 ***

(0,023) (0,020) (0,025) (0,022)
Mother's Schooling in years 0,009 -0,002 0,032 *** 0,016 *

(0,008) (0,008) (0,008) (0,009)
# of children < 5 years of age -0,086 ** -0,115 *** -0,093 ** -0,093 ***

(0,036) (0,033) (0,041) (0,033)
Mother's Age at child birth 0,016 *** 0,019 *** 0,013 ** 0,017 ***

(0,005) (0,006) (0,006) (0,006)
Previous birth interval < 15 months -0,101 -0,274 -0,188 -0,292

(0,172) (0,196) (0,192) (0,207)
Previous birth interval 15 to 29 months 0,000 -0,125 * 0,000 -0,122 ¤

(0,076) (0,073) (0,084) (0,082)
Previous birth interval = 30 months 0,069 -0,014 0,076 -0,039

(0,055) (0,056) (0,061) (0,061)
Time of first prenatal care (first quarter) 0,175 ¤ 0,291 ** 0,144 0,274 **

(0,112) (0,123) (0,114) (0,124)
Time of first prenatal care (second quarter) 0,178 0,176 0,126 0,151

(0,127) (0,133) (0,132) (0,134)
Time of first prenatal care (third quarter) 0,191 ¤ 0,158 0,157 0,031

(0,123) (0,169) (0,126) (0,164)
Child Weight at birth 0,291 *** 0,362 *** 0,328 *** 0,425 ***

(0,037) (0,044) (0,039) (0,047)
Constant -11,843 *** -10,060 *** -1,614 *** -2,227 ***

(0,605) (0,697) (0,238) (0,270)
Overall adjustment (F) 29,04 24,83 14,82 15,25
R2 0,2737 0,2712 0,1582 0,1892
Number of observations 1829 1820 1828 1820
¤ Significant at 15%, *significant at 10%, **significant at 5%, ***significant at 1%.

Mod1-1995 Mod2-2000 Mod3-1995 Mod4-2000
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Table 18. OLS Nutrition M odel. W omen 25-49. Rural. Dependent variable: Z-score height for age
Variable
6 to 11 m onths -0,487 *** -0,376 ** -0,413 *** -0,412 ***

(0,150) (0,149) (0,139) (0,156)
12 to 17 m onths -0,621 *** -0,792 *** -0,547 *** -0,838 ***

(0,151) (0,142) (0,151) (0,143)
18 to 23 m onths -0,856 *** -1,023 *** -0,765 *** -1,110 ***

(0,160) (0,139) (0,150) (0,137)
24 to 29 m onths -0,688 *** -0,616 *** -0,636 *** -0,664 ***

(0,168) (0,170) (0,166) (0,178)
30 to 35 m onths -0,417 ** -0,721 *** -0,344 * -0,792 ***

(0,181) (0,148) (0,186) (0,158)
36 m onths and m ore -0,844 ** -0,800 *** -0,783 *** -0,881 ***

(0,149) (0,123) (0,143) (0,130)
Male -0,049 -0,116 ¤ -0,061 -0,120

(0,081) (0,080) (0,082) (0,085)
Mother's  Height 3,968 *** 6,198

(0,673) (0,707)
Body mass index (BM I) 0,033 *** 0,016 *

(0,010) (0,009)
Guajira, Cesar, M agdalena -0,050 -0,044 -0,017 0,076

(0,164) (0,184) (0,171) (0,200)
Atlantico, Bolivar Norte 0,280 -0,178 0,562 -0,207

(0,540) (0,140) (0,524) (0,168)
 Bolivar, Sucre, Cordoba 0,140 -0,211 0,301 ¤ -0,044

(0,183) (0,184) (0,198) (0,186)
Santanderes -0,075 0,052 -0,003 0,014

(0,183) (0,179) (0,162) (0,186)
 Boyaca, Cundinam arca, M eta -0,307 ** -0,051 -0,298 ** -0,159

(0,126) (0,120) (0,133) (0,140)
Caldas, R isaralda, Quind io -0,111 -0,242 * -0,159 -0,333 **

(0,131) (0,126) (0,136) (0,146)
Tolim a, Huila, Caqueta 0,005 -0,003 -0,048 -0,203 ¤

(0,221) (0,120) (0,227) (0,127)
Cauca, Nariño -0,173 0,036 -0,261 -0,171

(0,194) (0,156) (0,200) (0,160)
Valle 0,027 0,218 * 0,059 0,175

(0,209) (0,116) (0,211) (0,133)
Litoral Pacifico -0,495 ** -0,007 -0,175 0,041

(0,202) (0,350) (0,185) (0,314)
Asset`s index 0,003 0,020 -0,009 0,019

(0,029) (0,022) (0,031) (0,023)
Mother's Schooling in years 0,034 ** 0,003 0,053 *** 0,018

(0,013) (0,013) (0,014) (0,015)
# of children < 5 years of age -0,070 -0,245 *** -0,076 -0,211 ***

(0,072) (0,072) (0,073) (0,073)
Mother's Age at child birth 0,027 *** 0,018 * 0,020 ** 0,017 *

(0,010) (0,009) (0,010) (0,010)
Previous birth interval < 15 months -0,345 ¤ -0,337 -0,393 * -0,475

(0,233) (0,317) (0,211) (0,340)
Previous birth interval 15 to 29 m onths 0,004 -0,043 -0,039 -0,112

(0,115) (0,118) (0,118) (0,131)
Previous birth interval = 30 m onths 0,166 ¤ -0,009 0,051 -0,019

(0,110) (0,090) (0,119) (0,103)
Tim e of first prenata l care (first quarter) 0,221 * 0,076 0,220 * 0,097

(0,132) (0,146) (0,132) (0,158)
Tim e of first prenata l care (second quarter) 0,173 0,181 0,139 0,217

(0,182) (0,150) (0,185) (0,157)
Tim e of first prenata l care (third quarter) 0,130 -0,298 0,144 -0,307

(0,150) (0,325) (0,155) (0,344)
Child W eight a t birth 0,189 *** 0,311 *** 0,210 *** 0,370 ***

(0,062) (0,067) (0,063) (0,073)
Constant -7,720 *** -10,757 *** -2,490 *** -1,841 ***

(1,102) (1,127) (0,408) (0,455)
Overall adjustm ent (F) 5,72 11,55 4,95 7,08
R 2 0,2184 0,3474 0,1934 0,2412
Num ber of observations 598 603 598 603
¤ S ignificant at 15% , *significant at 10% , **significant at 5% , ***significant at 1% .

Mod1-1995 Mod2-2000 M od3-1995 Mod4-2000

 


