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Abstract: This article presents an analysis of the determinants of postneonatal mortality in northeast Brazil, with particular emphasis on the role of breastfeeding. The multivariate analyses are based on the application of hazards models to data from the 1986 and 1991 Demographic and Health surveys. Breastfeeding was a very important predictor after the effects of other variables were controlled and even when the bias introduced by reverse causality was to some extent controlled. Variables such as education of mother, maternal age and the combined birth order/preceding birth interval were also found to be associated with postneonatal mortality. 
























































Introduction





	The relationship between breastfeeding and infants' survival chances has been a subject of great interest, particularly  since the 1970s, when a trend towards breastfeeding decline was detected in many developing countries. Since then, world health authorities have been concerned with promoting breastfeeding, especially in developing nations, where the health effects of failure to breastfeed are expected to be more severe.





	The health benefits of breastfeeding and its association with infant mortality are well documented. Maternal milk provides an appropriate balance of nutrients and gives immunological protection to infants (Jelliffe and Jelliffe, 1978). In addition, a long duration of breastfeeding is associated with increased birth spacing, which has been demonstrated to be positively related to an increased chance of infant survival (Hobcraft et al., 1983). Although the extent to which breastfeeding confers a survival advantage in specific environments cannot be deduced a priori (Holland, 1989), several studies have found that it is an important determinant of infant mortality, particularly in less developed countries (Palloni and Millman, 1986; Palloni and Tienda, 1986).





	Northeast Brazil is an interesting case study as although it experiences infant mortality levels commensurate with developing areas, it has patterns of breastfeeding which are typical of developed nations, represented by a short duration and an early introduction of supplementation. Studies carried out in two cities in the Northeast at the end of the 1970s show a mean duration of exclusive breastfeeding around 26 days in Terezina (Vieira, 1979) and 9.6 weeks of partial breastfeeding in Recife (Coutinho, 1978).   





	Recent results from the Demographic and Health Surveys (DHS, 1986 and 1991) suggest that breastfeeding behaviour in the Northeast has not greatly changed. The proportion starting to breastfeed in the five years prior to each survey remained fairly stable (81 percent in 1981-86 and 89 percent in 1986-91). Also no significant increase was observed in the median duration of breastfeeding between the two time periods (3.9 months in 1981-86 and 4.3 months in 1986-91).





	This study investigates the impact of breastfeeding and socio-demographic variables on infant mortality in Northeast Brazil. The main variable of interest is breastfeeding, but analyses are also presented for other socio-economic and demographic variables that influence infant mortality. An important feature of this analysis is that prematurity is considered, to our knowledge, for the first time in a study such as this. This is important because it has been suggested that one reason for the often reported relationship between birth interval length and infant mortality is that short birth intervals may occur because the infant is born prematurely. Such an infant would be at high risk of dying because of the prematurity rather than the short birth interval.





Northeast Brazil





	In contrast with the Southeast and South of Brazil, where the most significant economic activities in Brazil are concentrated, the Northeast represents 18 percent of the territory of Brazil (1,556,000 km2) and is the poorest region in the country. The regional economy is primarily based on agriculture, cattle farming, fishing and extraction industries, although there are two large industrial centres: Recife and Salvador.  





	The Northeast contains the second largest population of any region in the country,  but its proportion of the population has been declining a little. Preliminary results from the 1991 census (Berkovich and Morell, 1992) report that the regional population, around 42 million people, represents less than 29 percent of the total population of the country as opposed to 32 percent in 1960. 





	Mortality has historically been much higher and the decline less pronounced in the Northeast than in any other region of the country. In 1984 the Northeast had the lowest expectation of life (54.6) of all the regions compared with 71.3 in the South and 64.6 in the country as a whole (PNAD, 1984). 


	Improvements in infant survival, which can be confirmed by comparing estimates from several censuses (Santos et al., 1992) have also been smaller in the Northeast.  For example, while in 1940 infant mortality was 13 percent higher in the Northeast than in Brazil as a whole in 1980 this difference increased to 42 percent. To some extent this reflects regional inequalities. As pointed out by Oliveira (1989), policies aiming to improve people's living conditions, investments on the environment, sanitation and public health have been targetted especially at the population from the most developed regions of the country. 





Data and Explanatory Variables





	The data used in this study are from the 1986 and 1991 Demographic and Health Surveys (DHS, 1986 and 1991). The 1986 and 1991 DHS data used refer to a period five years prior to each survey. The main reason for selecting this window of five years is that the information on breastfeeding is only available for the last three live births, and only for those who were born in the five years before the survey. The sample for 1981-86 comprises 1631 live births and 169 deaths (55  neonatal and 114 postneonatal) while the sample for 1986-1991 comprises 3700 live births and 229 deaths (97 neonatal and 132 postneonatal). 








	The explanatory variables used in this study are intended to reflect the regional, socio-economic and demographic context. Maternal age, education of mother, birth order, preceding birth interval, water supply, sewage disposal and place of residence, have been selected because of their major importance as determinants of infant mortality (Caldwell, 1979; Behn, 1981; Cleland and Sathar, 1984; Trussell and Pebley, 1984; Hobcraft et al. 1985; Gubhaju, 1986; Boerma and Bicego, 1991; Curtis et al., 1993). In this study, all the variables have been defined as categorical. 		





    Prematurity and birthweight are considered in the 1986-91 analysis but not in 1981-86, because the information on whether the child was born premature or not and his/her birthweight was not collected in the first survey. These variables are good indicators of the health status of the child and, of course, they are closely related to the survival chances of the infants, particularly in the very early stages of life. In addition, prematurity and birthweight are useful controls since they may have some confounding effect on breastfeeding. Children who are premature or who have a low birthweight are less likely to start breastfeeding. Moreover, they are more likely to have a low duration of breastfeeding (Da Vanzo et al., 1984). 





	A second issue is that the inclusion of prematurity allows us to investigate whether the relationship between birth interval and mortality is spurious as suggested by Miller (1989). It is worth commenting that an important potential problem is that of data quality. The data on prematurity are subject to errors since mothers were asked whether the baby was born premature or not rather than the length of the gestational period. It is possible that there is under-reporting of premature babies, particularly among uneducated women. Unfortunatelly it is not possible to identify the extent of these errors. 





	The role of health services are also examined, since it has been argued that studies investigating the association between breastfeeding and child survival fail when they do not take into account the role of health services (Potter, 1988). The relative influence of health services is defined in this study by prenatal care and place of delivery. 





	Table 1 shows the distribution of births and the percentage of postneonatal deaths by these socio-demographic characteristics. This table also shows death rates calculated using separate life tables for each covariate. 


Method





	Multivariate analyses were applied in both periods, 1981-86 and 1986-91. The model chosen to investigate the effects of the selected covariates on infant mortality in Northeast Brazil is a piecewise constant proportional hazards model. This model assumes that the baseline hazard is a step function and is appropriate when the risk of death varies over time. In this case, the time axis can be split into sections and a constant hazard is assumed within each section. Here, graphical analysis for the whole sample shows that the risk of death is constant in the first month of life, changes for the age group 1-5, and changes again for the age group 6-12. These results are in line with the theory that the risk of dying in the neonatal period is higher than in the postneonatal period. Similarly, the risk of dying at the beginning of the postneonatal period is expected to be higher than at the end. Based on these considerations, the first year of life was divided into three groups: 0 months, 1-5 months and 6-12 months, which correspond to the neonatal, early postneonatal and late postneonatal periods. In this paper only the analyses referring to postneonatal mortality are presented. This is because breastfeeding was not taken into account in the neonatal period given the problem of reverse causality i.e. breastfeeding (the main variable of interest) may have not started because of the precarious health status of the infants (see Habicht et al., 1986).





	





This model is appropriate for a number of reasons. Firstly, hazards models� are flexible in handling censoring. In this study, children still alive and aged less than one year at the time of the survey are censored. Secondly, they allow one to incorporate time dependent covariates, that is, variables whose value changes over time (breastfeeding in our case). Finally, the great advantage of this approach is that it has been demonstrated that if all the covariates are categorical, as in our case, this type of model can be estimated using log-linear models (Laird and Olivier, 1981; Trussell and Hammerslough, 1983) and any standard programme for log-linear analysis can be used to fit the model. In this study the statistical package EGRET (1990) was used.





	Our hazards model is expressed by:





Log(Dijk/Eijk)= ( + (iA + (jB + (kC.





where





Dijk is the expected number of deaths for individuals with ijk 


characteristics


Eijk is the exposure to the risk of experiencing the event for 


individuals with the same specific combination of covariate categories ijk.


( is a constant





(iA, (jB, (kC are the effects of being in the categories ijk of the variables A,B and C


	 To model breastfeeding as a time-varying covariate three situations are considered: the child was still breastfeeding, weaned or was never breastfed. The exposure to the appropriate breastfeeding category is assigned in each age segment. In each age interval dummy variables were created to indicate whether the child died or not and whether he/she was breastfeeding, was weaned or never started breastfeeding at the time of death. It should also be borne in mind that the analysis takes into account the effects of partial breastfeeding, since exclusive breastfeeding is not common in the Northeast. The results obtained in this study may be underestimating the beneficial effect of breastfeeding. It seems reasonable to suppose that even those children who are breastfed longer are at a higher risk of infection than if they were exclusively breastfed.   





	A mixture of forward and backward selection was used to select the parsimonious model. Interactions between the covariates and age were tested but they were not statistically significant, confirming the proportionality assumption. In the results which follow the coefficients are presented as relative risks. These are defined as the ratio of the risk of death for those in a particular category, relative to the risk for those in a reference category. 





Breastfeeding and Socio-Demographic Determinants of Postneonatal Mortality


		


	Apart from age of mother the same variables were found to be important predictors of postneonatal mortality in both periods (1981-86 and 1986-91). Table 2 shows the relative risks and their 95 percent confidence intervals for the parsimonious models. In addition, Table 2 also shows the relative risks for the 1986-91 models including the prematurity (Model 2) and prenatal care (Model 3). The importance of breastfeeding on infant survival chances is strongly confirmed in both periods, even when the effects of other variables, also expected to have a detrimental effect on the survival of infants, are controlled. These findings are in line with those presented in several studies (Goldberg et al. 1984; Victora et al. 1987; Retherford et al. 1989). However, the two sets of results differ somewhat and results for the 1986-91 period are more consistent with expectations. In 1981-86, the category which includes children never breastfed was the only statistically significant category, while in 1986-91 the category which included weaned children was also significant. The mortality risk for never breastfed infants is five times higher in 1981-86 in comparison to the reference category and four times higher than the reference category in 1986-91. 





	As first births do not have a preceding birth interval the variables birth order and preceding birth interval were combined. This variable was found to have a large effect on postneonatal mortality  in 1981-86 and in 1986-91. However, only two categories were actually significant in the first survey: 2-4/<18 months and 5+/<18 months. In the second survey, in addition to those, the category 2-4/18-34 months was also statistically significant (Model 1 and Model 2), while in Model 3 only the category 2-4/18-34 was not statistically different from the reference category i.e first births. According to both surveys children of order five or more and born after an interval no more than 18 months are over four times more likely to die than children with the same characteristics but who are first births. One point that emerges from the results is that the highest mortality risks are systematically associated with the smallest intervals since the preceding birth. These findings confirm other studies (Curtis, Diamond and McDonald, 1993) which report that birth spacing is strongly associated with postneonatal mortality in Northeast Brazil. 





	Education of mother was found to be associated with infant mortality in 1981-86 and 1986-91. The results from the first survey suggest that the mortality risk for babies born to women with little schooling is 60 percent higher than that for babies born to illiterate women. Many reasons could have led to such an unexpected result, for example an under-reporting of deaths by women with no education. However, higher mortality among babies born to women with a few years of schooling can also be genuine. Perhaps a little knowledge about aspects of good nutrition, hygiene and health, achieved by mothers with some schooling, is not enough to compensate for problems such as low salaries, access to health services and poor sanitary conditions. These problems are very common in the poorest segments of the population, particularly in urban areas�.





	To test whether there was any interaction between education of mother and place of residence, the last variable was included in the model but it was not significant. Despite this, other studies (Carvalho and Wood, 1978; Sawyer and Soares, 1983; Moura and Santos, 1986), have found an association between mortality, socio-economic conditions and rural/urban contexts. However, since the pattern i.e. higher risk of dying for babies born to mothers with some schooling is not confirmed in the second survey it may also be spurious, given the small sample size of the first survey or linked to data quality. 





	Prematurity greatly affects mortality in the postneonatal period (Model 2, Table 2) even though the most risky time for a premature infant is expected to be the first month of life. When the effect of prematurity is controlled the effect of breastfeeding on mortality is only slightly attenuated. This could be reflecting the fact that premature babies are less likely to be breastfed. While the effects of breastfeeding are attenuated when the variable prematurity is included in the model, the effects of other variables, particularly the combined birth order/preceding birth interval remain strong. This seems to suggest that prematurity is not the main mechanism through which birth intervals affect the mortality risk of the index child. It might be argued that in this study we are dealing with postneonatal mortality and the confounding effect of prematurity may be weaker in that period of life. However, in another study, Santos (1996) has shown that for these data the same results hold for neonatal mortality.


	Prenatal care attendance was the only health service variable which was a good predictor of postneonatal mortality. The pattern of results (Model 3, Table 2) supports the hypothesis that breastfeeding and the combined birth order/preceding birth interval do not appear to be intermediated by health care. Indeed, it can be seen that when prenatal care is included in the model the effects of breastfeeding hardly change. In addition, the effects of the combined birth order/preceding birth interval become stronger, instead of being attenuated, as would have been expected if the variable was intermediated by prenatal care.





	In the hazards models whether the infant was breastfed until death was used as an attempt to control for reverse causation. A significant fraction of infants in the postneonatal period had a reported duration of breastfeeding equal to their age at death. In fact, among the 132 infants who died in the postneonatal period 27 percent were breastfed until death. Among the 36 infant deaths 26 stopped breastfeeding because of death/illness; these are potential cases of reverse causation. The indicator of reverse causality as used in the model however, is not sufficient since it takes into account only certain cases of reverse causality. It does not consider that some children may have been weaned before death because they were ill and/or unable to breastfeed. In these cases if the effect of illness is not taken into account, the effect of breastfeeding may be exaggerated. In both situations - infants breastfed until death and infants breastfed sometime before death - illness may have been the primary factor leading to death. 





	To investigate the effect of breastfeeding on mortality separately from the effect of illness, another variable is introduced into the model. This variable considers whether breastfeeding stopped or never started because of illness or because of other reasons. A similar procedure was used by Forste (1994) who states that both factors are expected to increase the likelihood of death. But it is also expected that the effect is greater when breastfeeding stops or never starts because of illness than for other reasons. 


	Table 3 presents the relative risks and 95% confidence intervals for the parsimonious model including the effects of breastfeeding and the reasons for stopping breastfeeding. The results support the hypothesis that although the effects of illness are crucially important  they do not exaggerate the effects of breastfeeding on infant mortality in Northeast Brazil. When the reasons for ceasing to breastfeed are included in the model the effects of breastfeeding hardly change.





	These results differ somewhat from a recent Bolivian study (Forste, 1994). Bolivia and Northeast Brazil are similar in terms of socio-economic development but the duration of breastfeeding is higher 





in Bolivia, around 16 months� (Encuesta Nacional de Demografia y Salud, 1989). Differences in model specification are likely to account for some of the differences: this study deals only with the first year of life, a period in which breastfeeding is expected to be more beneficial to survival, particularly from birth to the ages four/six months. In the Bolivian study mortality is analyzed for the first two years of life and the beneficial effects of breastfeeding may have been diluted over such a long period. This point is supported by the literature. It has been stated that young children on the breast receive assured nourishment and are also at lower risk of infection (Millman and Cooksey, 1987). This is particularly true for those from poor backgrounds. When they become older, however, to be healthy they depend on nourishment other than breastmilk. Adequate nourishment as well as protection against infections are factors greatly influenced by the socio-economic status of the family.





Discussion





	Within the framework of the historical process of mortality transition in Brazil, one point deserves to be emphasized. Since the 1960s further advances against mortality have been dependent on the level of development of the country and on how the benefits of the development have been distributed among the population. 





	Breastfeeding appears to play an important social role, since it has been found to affect greatly mortality in the postneonatal period, even after the effects of other confounders are controlled. In a region such as the Northeast, where many births have a high risk of dying and levels of nutrition are often low, continued efforts to promote full and longer durations of breastfeeding should be included in health policies. Long breastfeeding would mean that the risk of being in contact with infectious agents would be reduced and hence improvements in the health status of children could be achieved.   





	Efforts have been made in this study to control the simultaneity bias, which can occur if dying infants stop breastfeeding because of illness at the time or sometime before death. It was found that, although stopping breastfeeding because of illness increases the likelihood of an infant death, illness does not exaggerate the effect of breastfeeding on postneonatal mortality. In addition to breastfeeding, variables related to the biophysiology of the mother (maternal age) and child (age, birth order/preceding birth interval, prematurity) as well as the education of the mother were found to be associated with postneonatal mortality but with different intensities. 





	The strongest effect in both surveys was observed for birth order/preceding birth interval. A very powerful association between prematurity and postneonatal mortality was found in this study. However, this analysis has shown that the association between short preceding birth interval and high postneonatal mortality risk is not a reflection of the association between prematurity and postneonatal mortality. Even when the length of gestation is controlled the excess mortality risk associated with births occured within an interval less than 18 months of the previous birth still remains.





	Brazil does not have an official family planning programme. However, the public health care system has promoted sterilization which may not be the most appropriate for improving the survival chances of children and for the health of mothers as it works only to limit childbearing, not for spacing. In the light of the findings from this study about the importance of birth order and preceding birth interval a well structured family programme which stimulated increased birth spacing and lower parities should contribute to a reduction in infant mortality levels in the Northeast.   





	High infant mortality in the Northeast results, however, not only from one but from several factors. Isolated measures may not be effective. Greater reductions in infant mortality can be gained by a health policy that gives priority to the sectors identified as those with the highest risks. Improvement of living conditions, particularly for those groups, including better sanitation, education and health care, would seem to be an immediate task. 
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   Table 1


   Distribution of Births and Deaths and Infant Mortality by Socio-Economic and Demographic Characteristics


   Northeast 1981-86 and 1986-91.


                                                                                                                


                                               Percentage of               Percentage of


    Variables                                    Births                    Postneonatal             1q0


                                                                             Deaths 


                                            1981-86       1986-91        1981-86  1986-91      1981-86 1986-91


                                                                                                                


    Education of mother


    none                                   20.1  (328)    23.7 (878)      19.3      37.1        107.1    101.0


    1�4                                    55.9  (911)    42.5 (1574)     66.7      48.5        125.1     66.8


    5+                                     24.0  (392)    33.7 (1248)     14.0      14.4         64.1     33.0





    Maternal age(*)


    < 20                                   21.8  (356)    16.7 (614)      14.9      22.0         88.9     82.6


    20�34                                  53.0  (864)    69.4 (2567)     60.5      65.2        112.3     56.5


    35+                                    25.2  (411)    14.0 (519)      24.6      12.8        109.8     76.8





    Water supply


    piped                                  40.0  (653)    51.6 (1911)     34.2      40.9         87.2     48.4


    well, public tap, river, water hole    49.5  (807)    40.9 (1514)     55.3      49.2        120.0     77.4


    other                                  10.5  (171)     7.4 (275)      10.5       9.9        120.6     94.0





    Sewage disposal (**)


    sewers or septic pit                   21.0  (342)    42.9 (1588)     15.8      30.3         81.6     47.0


    crude pit, open ditch, anywhere        69.7  (1137)   57.1 (2112)     71.0      69.7        113.5     76.1


    other                                   9.3  (152)     �     �        13.2        -         115.8       �





    Birth order/preceding birth interval


    first births                           21.3  (347)    26.5 (982)      14.0      12.1         80.9     37.9


    2�4/short (<18 months)                 13.9  (226)    10.5 (388)      21.0      21.2        142.0    107.0


    2�4/medium (18�34 months)              17.5  (286)    17.4 (645)      11.4      18.2         72.8     58.1


    2�4/long (35+ months)                  11.3  (185)    17.4 (644)       5.3       7.6         46.1     26.0


    5+/short (<18 months)                  12.3  (200)     7.2 (266)      29.0      20.5        228.1    169.3


    5+/medium (18�34 months)               15.2  (248)    11.9 (441)      14.0      12.1        107.7     78.8


    5+/long (35+ months)                    8.5  (139)     9.0 (334)       5.3       8.3         82.9     64.2  


                                             


    Place of residence


    urban                                  50.3  (821)    56.2 (2078)     46.5      43.2        100.7     52.2


    rural                                  49.7  (810)    43.8 (1622)     53.5      56.8        115.4     78.2


    


    Prematurity (***)


    no                                       -     -      97.0 (3588)       -       90.9          -       53.1       


    yes                                      -     -       3.0  (110)       -        9.1          -      396.2 


    


    Birthweight (***)


    big                                      -     -      36.9 (1361)       -       33.3          -       59.0


    average                                  -     -      35.7 (1315)       -       31.8          -       55.0 


    small                                    -     -      27.4 (1011)       -       34.9          -       80.2


    


    Prenatal care


    yes                                      -     -      66.2 (2449)       -                     -       27.0 


    no                                       -     -      33.8 (1251)       -                     -       60.8                                             





    Total                                         1631          3700      114      132          108.0     64.9


                                                                                                                 


        (*)  the categories for maternal age in 1986 are: < 24, 24�34 and 35+


       (**)  the third category (other) was not considered separately in 1991 because of the small  number of 


             cases


      (***)  the total does not equal 3700 births because of missing responses.


       Note: the numbers in brackets refer to the number of children in each category. 





























�
    Table 2


    Relative Risks and 95% Confidence Intervals for Several Hazards Model. 





                                                                                                                                                    


                                             1981-86                                            1986-91


                                       Relative     Confidence             Relative                             Confidence               


    Variables                           Risks        Intervals             Risks                                Intervals


                                                                   Model 1  Model 2  Model 3     Model 1           Model 2         Model 3


                                                                                                                                                    


    Constant                             0.003     0.002 � 0.007    0.002    0.002    0.002     0.000 � 0.004     0.000 -  0.003    0.001 -  0.004





    Age group


    1�5 months                           1.000           �          1.000    1.000    1.000           �                 -                 -


    6�12 months                          0.475     0.317 � 0.711    0.354    0.356    0.361     0.243 � 0.515     0.244 -  0.519    0.248 -  0.527





    Education of mother


    none                                 1.000           �          1.000    1.000    1.000           �                 -                 -


    1�4                                  1.586     0.981 � 2.566    0.820    0.826    0.827     0.567 � 1.207     0.562 -  1.216    0.559 -  1.224


    5+                                   0.751     0.381 � 1.478    0.329    0.309    0.387     0.184 � 0.588     0.173 -  0.552    0.210 -  0.716





    Maternal age 


    < 20                                                            1.000    1.000    1.000           -                 -                 -


    20-34                                                           0.507    0.504    0.532     0.314 - 0.817     0.311 -  1.816    0.328 -  0.863


    35+                                                             0.372    0.374    0.403     0.180 - 0.771     0.179 -  0.779    0.193 -  0.842


    


    Birth order/preceding birth interval


    first births                         1.000           �          1.000    1.000    1.000           �                 -                 -


    2�4/short(<18 months)                2.752     1.450 � 5.224    4.120    4.185    4.545     2.211 � 7.676     2.250 -  7.785    2.399 -  8.610


    2�4/medium(18�34 months)             1.092     0.524 � 2.275    2.279    2.373    2.840     1.202 � 4.320     1.252 -  4.496    1.459 -  5.529


    2�4/long(35+months)                  0.682     0.269 � 1.761    0.936    0.971    1.367     0.424 � 2.066     0.440 -  2.142    0.594 -  3.147


    5+/short(<18 months)                 4.302     2.321 � 7.975    4.686    4.736    6.699     2.425 � 9.054     2.456 -  9.131    3.230 - 13.900


    5+/medium(18�34 months)              1.502     0.740 � 3.047    1.978    2.048    3.036     0.962 � 4.066     0.998 -  4.203    1.369 -  6.730


    5+/long(35+ months)                  0.967     0.374 � 2.500    1.656    1.739    2.695     0.749 � 3.663     0.787 -  3.839    1.127 -  6.444


   


    Premature


    no                                                                       1.000    1.000                             -                 -


    yes                                                                      5.553    5.894                       3.050 - 10.110    3.219 - 10.790





    Prenatal care


    yes                                                                               1.000                                               -


    no                                                                                1.477                                         1.013 -  2.151                                          


    Breastfeeding


    still breastfeeding                  1.000           �          1.000    1.000    1.000           �                  -                 -


    weaned                               1.336     0.843 � 2.116    3.031    2.987    2.899     2.002 � 4.588      1.971 -  4.525    2.247 -  6.683 


    never breastfed                      5.254     3.257 � 8.477    4.369    4.168    3.899     2.554 � 7.476      2.438 -  7.125    1.913 -  4.393





 


    Notes: Model 1 does not control for prematurity and prenatal care.	


	   Model 2 does not control for prenatal care.


           Model 3 includes prematurity and prenatal care.


�
  Table 3


  Effects of Breastfeeding and Illness on Postneonatal Mortality: Estimated


  Relative Risks and 95% Confidence Intervals for Hazards Models





                                                                                         


                                          Relative             95% Confidence


                                          Risk                   Intervals


  Variables                           Model 1  Model 2     Model 1       Model 2


                                                                                         


  Constant                             0.002   0.036    0.000 �  0.002   0.017 �  0.075





  Age interval


  1�5 months                           1.000   1.000          �                �


  6�12 months                          0.356   0.359    0.244 �  0.519   0.245 �  0.527





  Education of mother


  none                                 1.000   1.000          �                �


  1�4 years                            0.826   0.863    0.562 �  1.216   0.575 �  1.296


  5+ years                             0.309   0.317    0.173 �  0.552   0.175 �  0.574





  Maternal age


  < 20                                 1.000   1.000          �                �


  20�34                                0.504   0.555    0.311 �  1.816   0.336 �  0.915


  35+                                  0.374   0.342    0.179 �  0.779   0.175 �  0.668





  Birth order/preceding birth interval


  first births                         1.000   1.000          �                �


  2�4/short(<18 months)                4.185   4.962    2.250 �  7.785   2.627 �  9.374


  2�4/medium(18�34 months)             2.373   2.743    1.252 �  4.496   1.403 �  5.363


  2�4/long(35+months)                  0.971   1.311    0.440 �  2.142   0.560 �  3.072


  5+/short(<18 months)                 4.736   6.664    2.156 �  9.131   3.093 � 14.360


  5+/medium(18�34 months)              2.048   3.345    0.998 �  4.203   1.435 �  7.796


  5+/long(35+ months)                  1.739   2.953    0.787 �  3.839   1.196 �  7.288





  Prematurity


  no                                   1.000   1.000          �                �


  yes                                  5.553   2.331    3.050 � 10.110   1.213 �  4.478





  Breastfeeding


  still breastfeeding                  1.000   1.000                           �


  weaned                               2.987   3.170    1.971 -  4.525   2.080 �  4.829


  never breastfed                      4.168   3.982    2.438 -  7.125   2.298 �  6.901





  Breastfeeding stopped


  illness                                      1.000                           �


  other reasons                                0.506                     0.336 �  0.761


                                                                                         





  Note: Model 1 does not include reasons for ceasing to breastfeed whereas Model 2 does. 	  


�








* Head of the Population Studies Area at Fundação Joaquim Nabuco Recife, Brasil. This study was supported by CNPq (Conselho Nacional de Desenvolvimento Cientifico e Tecnológico). 


� For further information about hazards models see Cox and Oakes, 1984; Diamond, McDonald and Shah, 1986; Retherford, 1988; Allison, 1989; Kalbfleish and Prentice, 1980; Yamaguchi, 1991.


� Problems in urban areas, particularly in the coastal area, have been exacerbated by rural-urban migration, which has contributed to make living conditions worse in urban areas.


� Some of the difference in the magnitude is due to the different methods to calculate duration of breastfeeding. The mean is greater than the median, since the duration of breastfeeding is positively skewed. However, the difference is so big as to suggest that breastfeeding is really lower in the Northeast



















































































