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I.Uni'ersidade 'edeh'rald/o Cearni, Brazil 

Summary. In 1084 a prospective study of 1645 women and 1677 births in a 
rual community in north-eastern Brazil showed the inlnt mortality rate to 
be 65 per I000 live births. Neonatal, po,t-neonatal and inflnt mortality are 
analysed to determine the most important risk Lctors for each period. Post­
neonatal survivafl depends largely on f'actors relating to child care, while 
neonatal deaths are more likely to bc associated with biological I'Lctt,rs. The 
principal caLuse of death, diarrhweal disease, was responsible for a third of the 
deaths. 

Introduction 

Ninety-seven percent of babies born alive in developed cottries survive the first 5 
years of life as compared with only 20 25% in many developing countries (Mosley, 
1984). Most countries have experienced I reduction in inf nt and child mortality 
during recent decades. Brazil has been no exception: int'at mortality declined from 
163 deaths per 1000 live births in 1940 to 63 in !987 (Population Reference Burcau, 
1987), the last figure being marginally higher than the 1987 average of 58 deaths per 
1000 live births for all Latin America. 

There are strong regional differences in Brazil. The north-east is the poorest 
region, with an anal income pmr head less than halfthe national average (Merrick & 
Gralam, 1979). In Fortaleza, the state capital offCea rr, and tlv- state where this study 
was located, almost three-folurts of' the population over 10 years ol age receive at 
monthly saltry of' less than US S80 (Companhia de Desenvolvinento da Regiito 
Metropolitana dc Salvador, 1986). The north- ;ast also has the highest inl'nt 
mortality rate (142 per 1000 live births in 1976 86), while the south has the lowest (44 
per 1000 live births), according to the 1986 Demographic and Health Survey (A rlulda 
el al., 1987). 

NIumerous studies have examined infant mortality in Brazil in relation to 
socioeconomic differentials (Yunes, 1981; Wood, 1982; Barros ei al., 1984: Guimaraies 
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& Fischmann, 1985) and all show that the miinuni wage index or household income 
is inversely related to inlaint mortality levels on both national and subnational levels. 
Among households with piped water, income-related differences in mortality were 

tnarrowed, but maternal and paternal education had the greatest effkc on child 
m(,rtality (Merrick, 1985). Victora v al. (1987) and Goldberg et al. (1984), in the south 
and north-east Af Bri.zil respectively, confirmed the increased likelihood of infant 
death when 6hldren are not breast-f'ed, and Victora ei al. l'ound the association 
particularly Strong when the ca use of" death was diarrhoeai disease or respiratory 
infection. 

Chen (19831 based his concept ual framework of the proximate determinants of 
int, nt mortality on four sets of factors suggested by Pult'r & Serrane (1973). These 
included parental clharacte"istics (such as maitternal age and parity), nutritional lactors 
(both fetal and child), inifection fictors (fetal and child), and child care fbctors, 
including availability and use of health care services. The present study emphasizes 
the biolo!,icnl factorw in ('hen's model, iiiong otli variables. !"describes the 
principI ca ircS death and the treatment sough' by niothers ',hose children died. 

To avoid t!, p'jssihlc inaccuracies ititached to child mortality data collected 
retrospectively, e.g. the omission of deaths and misreporting of thc dates of bix th and 
death, the present study is prospective and provides locaIe-specific information, 
useful in tailoring survival interventions. The datta derive from ainciquiry whether 
traditionial birth itmcndauts (TBAs) were na king appropriate r-'crrals and what the 
outcome of rel'erral was on survival. A cohort of live-born irnfints was i'ollowed for 6 
weeks to determirie the effect of'high risk pregnarrcy and referral on early srrvival. lut 
this design provided an opportuniiy to exterid the study over a longer period and 
infimts were I'ollowed ip I'or 18 months. 

For the original study a great deal of'attention was paid to collecting inf'ormation 
oi the health and medical condition ot' the mother and child around the time of, and 
subsequent to, delivery as well as to health care received (Iring pregnancy. Thus, 
thLse data were thought to be pa.trticularly useful in understanding the contribution 
of conditions of pregnancy and delivery to mortality both in early infancy and iii the 
post-neonatal period. 

Data and methods 

Data were obtained from all women in Trairi who gave birth between May 1984 and 
April 1985. Trair is a rural county 150 km east of'Fortaleza, the capital ol'the state of' 
Cearu (Fig. 1). The priiary health facility in Trairi is a small hospital which was run 
by two auxiliary nurses at the time of the study. Surgery is not possible it Trairi, so 
serious problems require referral to larger hospitals outside the county. The data 
collection was described b) Janowitz el al. (1988). 

Besides obt;-ining inl'ornation at the time of birth, ill inothers and their infmints 
were f'ollowcd up ,n foLur occasions by hospital personnel or atTBA when the c'6ild 
reached 6 weeks, and 6. 12 and 18 months of age. The record l'ornis (Fig. 2) were 
pictorial because not ill TBAs are literate. iliorniatLion was obtained on the survival 
of' the mother and inl'ant, in'fhnt's weight, f'ceding practices, and mother's 
contraceptive and pregnancy stat us. Whei an inifnmt death occurred community 
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Fig. 1. Maip of Brazil. 

leaders and the TBAs notified hospital personnel; a physician thei visited the mother 
and completed a questionnaire on the cause of death and treatment sought. Thus the 
time between the death and the physician's inte.'view was usually much shorter than 
initially anticipated. 

The probability of death, calculated directly from data for the specific cohort, 
describes the risk of dying for those childr~n born between May 1984 and June 1985. 
Three dependent variables were used in this analysis-neonatal, post-neonatal, and 
infant mortality; that is, a child's risk of dying during the 1st month, between I and 12 
months, and by 12 months of age. Each was separately analysed as a function of 
selected explanatory variables. All mortality variables h:ad non-normal distributions 
and were constructed to be dichotomous. Continuous variables were treated as 
categorical variables because the data were collected Is such or because it was 
required to identify high risk groups in a non-linear relationship. The relative 
importance of the independent variables was assessed using multivariate !ogistic 
regression techniques. 
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Fig. 2. lliCt rijlj r-C Ord I'01-1 Ised ill 111Cstudy. 

Only singleton births were examined, reducing the total number of births from 
1677 to 1645, 1592 of which were live births. Thirty live births were excluded because 

both the 12- and tile 18-nmonth forms were ilissint-. Most of'thecse wre children inl 
familis that had moved out of the county and could not be located. I-or tile logistic 
regression. cases %Nithmissing informaltion oil the variales examained were excluded, 
reducing the sample to 1503 infanmts. I n tile post-neoriatal nortalityaznalysis, tile total 
was rcducd further to 1335 cases bMILIuSC of'xclusion of'32 neonatal deaths and 136 
infants for whom intformation oil feeding at 6 weeks was incomplete. 

In examining neonatafl. post- ico na ta , and inf'ant mortality, tile independent 
variables were: maternal age, nutmber o!'prcvioi, live births, previous death of atchild, 
educationlw, level, numiiber o1pre naitil' Visits, pr1o blellIS dltring pregnancy or delivery, 
place of birth/referral StLM, sex olfin~t, birthwceight, and breast-feeding at 6 weeks. 

First tile main effects orflhe independent variables taken together were examined. 
Next was added a grotLn ofitraction terms involving low birthweight, maternal age, 
prenatal visits; and placc of birth/recfcrral SWaUsM However, tile additional variance 
explained by tile interaction terms was significant only for rpost-neonatal mortality. 
For this tle non-signitivant interaction ternis were celiminated by backward stepwise 
regression while retaining the miain effect termis. I-le final post- neona talI model 
containd tile one interaction terin that significantly increased the variance explained. 
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Results 

Of the total of' 1677 births, which included sixteCen sets oftwins (Table I), there were 58 
stillbirths and 39 neonatal deaths. About two-thirds of the neonatal deaths occurred 
during the first week of life. Neonatal deaths accoute,,d f0r about a third ofall deal hs, 

contrasting with developed count ries where neonatal deaths usuMlly account for two­
thirds of all infaint deaths (United Nations, 1987). The Trairi rate of' 24 per 1000Eve 
births, however, is in keeping with neonatal mortality raites for other areas o,"the 
country, 28.2 in Ribcrrio Prcto 1968 70 (Puffer N.& Serrano, 197 1)and 20'4 for Porto 
Aleg -c ill 1980 (( uimar'tcs & FischmnlI, 19851. Excluding the Wchilren for whom 
follow up was incomplete, the infant imortality rate was 65 per 1(000 live births. 

Table 2 shows the dist ribut ion of deliveries atccording to tHC characteristics of' the 
mothers and inlants, and the p1ro)ortJions dceased in cach ea rcgory dtiLring each 
period. About 7! of' wonen were less than I years old and 15",o were 35 years or 
ovei'. linfant s of' the youngest mothers ( < 18) were tlhe most likely !o die. es)ccially in 
the post-neoun tal period, suggestinlg poor clhild care skills. 

[or ab1)out 2t)% of' women tihe delivery was their first, \\ . c F'or almost ollc-thiri'd it 
was their fi fth or higher ordei birth. The n'oportion of in1ttAut deaths b\ parity is 
described by at . -sha peld curve, lowest alt ivrity t'I. 'I .(en per cent ol' modhers 
reported that ia re\iuIs Child hld died: the iroportion of in atll that died iamong 
mothers with prior mortality experienc ,,'as almost twice tht among mothers who 
had never lost a child. 

Women ill Trairi have niiimal 1"or iil education: the 13 ', who had more than a 
primary education (the Cquivatlellt of'4 ' Cial's in Brazil) islo\ er thall the m, onal figure 
(about hall' of the women 15 44 years). The lack of va ria(tio in educational 

Table i. Outcome through year one h single and 

multiple birth 1tatus. rrairi, Brazil. 1984 85 

Outcomc Singlctons All births 

Deliveries I 645 I 661 
Births 1645 1677 
Stillbirths 53 58 

Deaths 
Diys: 0 6 

7 27 
24 
12 

27 
12 

Months: 2-3 18 18 
4 6 14 14 
7 12 33 33 

Cohort mortality rates* 
Neonatal 22.8 24.2 
Post-onimital 41'6 40.9 
Infant 64.7 65.4 

* Excluding 30 children lost to Follow-up, 
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Table 2. Infant, neonatal and post-neonatal mortality for women with singleton 
deliveries by selected characteristics, Trairi, Brazil, 1984-85 

Characteristics 

Total 
Maternal characteristics 

Age (years) 
< 18 
IS-24 

25 34 

> 35 


Previous live births
 
0 

1 
2-4 

> 5 


Previous child died
 
Yes 

No 


Education (years)
 
None 

1-2 

3-4 

> 5 

Prenatal care (visits) 
None 
1-3 
4--5 

6 
Problem during pregnancy 

Yes 
No 

Problem during delivery 
Yes 
No 

Place of birth and
 
referral status
 
Ilome 
Ilospital non-referral 
I lospital referral 

Infant characteristics 
Sex 

Male 
Female 


Birthweight )g)
 
< 2500 

2500-4000 

> 4000 


Breast-feeding at 6 weeks 
Breast only 
Breast and supplement 

or no breast 

No.of
 
singleton deliveries 


1503 

99 
604 
585 
215 

281 
255 
497 
464 

305 
1198 

359 
534 
421 
189 

266 
740 
396 
101 

78 
1425 

168 
1335 

973 
412 
118 

766 
737 

83 
1312 

108 

271 

1064 

% deceased 

Infa I Neonatal Post-neonatal* 

6,3 2.1 4,6
 

9.1 2.0 8'2 
4'1 1-7 2'8 
8'2 2.6 6-4 
5'6 2'3 3'2 

4'5 1'7 3-3 
3'9 2-0 2.1 
6'8 1'6 5'8 
8.0 3.0 5'4 

9'8 3"6 6-9 
5'3 1'8 4'0 

6.7 2"5 4'4
 
6'4 1'5 5-4
 
5'5 2-1 3,7
 
6'9 3'2 4'3 

7.9 3.4 4,7
 
7'6 2,2 6.0
 
3'0 1.0 2'3
 
5,0 3'0 2'3 

10.3 	 7'9 3'1
 
6-0 1'8 4'6
 

8-9 4'8 4'5 
5'9 1'8 4'6 

6'9 2'1 51
 
4'6 2'2 3"2
 
6'8 2'5 3'8
 

6'5 2'2 4"7 
6.0 2-0 4'5 

24'1 14,5 12.3 
4,9 1'4 3'8 
9-3 1.9 8'3 

2'2 

5.2 

* Excludes neonatal deaths and 136 infants with missing infornmation for food at 6 weeks. 

..°/ 



355 Infiut mortalitiy in rural Brazil 

background nm.y partially explain tile absence of any observable relationship 
between it and infalnt mortality. 

The small hospital in Trail is the principal source of' prenatal care, though one 
TBA and several health attendants who work froll mini-posts (small primary health 
care centres) are also trained to provide prenatal services. There isno information on 
the content of care received or on the date of the first prenatal visit, so that the only 
measure of care is the nulmber of" visits. The proportion of infant deaths was highest 
among women with few or no prenatal visits. The higher proportion of infant deaths 
to women with six or more prcnatal visits than to those with four to five visits is 
e:-plained by the greater proportion of women in the former with problems during 
pregnancy, requiring more frcquent prenatal visits. 

Only 5'%,ofwonen were reported to have had problems during pregnancy while 
II % had problens dtUrilg delivery. The most frequent problemns during pregnancy 
were hypertension, lmenorrhage, fatigue, lausea or dizziness. Problems at the time of' 
delivery included malpresentation, prolonged or obstructedl labour, premature 
rupture of' the membranes or other delivery-related complications. lroblems during 
pregnancy and delivery \\,ere often cited as the reason for referral to the hospital for 
delivery. Mothers who experienced problems during piegnancy were more likely to 
lose a child in the neonatal period but not in the post-niconatal period. Similarly, an 
increased neonatal but not ilnincrcased post-neonatal risk was also evident 'or 
women with piroblems duing delivery. 

Almost two-third., of' the women gave birth at home. While most of" thesc weCe 
attended by a TBA, some wNere attended only by a famiily member or neighbour, or 
were unttendcd. Most of' the 8".i, who were rcl'erred to a hospital were ref'erred by 
T BAs, and a smill proportion of these \%omen were referred further by the Trairi 
hospital staff to tle "eaching Maternity Assis Chateatibria d in Fortalcza where 
surgery is avalilable. One of'thc original objecti\ c of the stud wIs to enquire whether 
TBAs correctly identified women at high obstetric risk and miale tie appropriate 
ref'errals to a hospital for delivery (reported by Janowi t u., It)8). A greater 
pr portion of int1hnts born at home or whose mothers wcre rc'erred died than did 
those born in hospital!;. l)illcrences \cre greaicr in the post-lico..,ta period than in 
the neonatal period. 

There was no significant di ffcrence in the pro rtion ol'(feaths accordting to sex of' 
the inf.int, the slightly larj cr proportion of nle deIths conlormling with the findings 
of most studies. 

Low birthweight, less than 2500g,may be the single most powerful predictor of 
inflant mortality, cspecially neonatal inortality, beca use of increased risk of',erebral 
palsy, its relation to physiological immat ity aitnd pcrmlnent growth deficiencies 
(Kramer. 1987). Maternal and fetal Elictors directly influencC birthweight, which in 
turn influences survival through growth and developnlent. In tile present sample only 
83 infants (5'5") weighed less than 2500 g. This proportion is low compared with 
hospital births in Guatemala City( I1 17% (Kestler el al., 1987) or New York City 
(7- 19%) (Gortmaker, 1979). A study carried out in the same region as Trair showed 
that only 5% of the infbnts attended at birth by TBAs in semi-urban obstetric units 
were of low hirthwcight (Araujo CI al., 1903). Barros et al. (1984) found that the 
proportion of' low nirthweight infants in Pelotas, Rio Grande do Sul, was 8%.Since 
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the scales used by TBAs were not calibrated during the study nor were weighing 
procedures standardized, the relatively small percentage of infants weighing less than 
2500g at birth may be attributable to poor measurement techniques. In the present 
study, almost a quarter of the low birthweight infants died: 14% in the neonatal 
period (most of whom were premature) and 12% in the post-neonatal period. 

Mean duration of breast-feeding in much of north-east Brazil is short, considering 
the poor socioeconomic conditions; however, it may help to explain the relatively 
high levels of fertility and mortality. North-east Brazilian state surveys carried out in 
1980 show that in states neighbouring Cearm, the mean duration of breast-feeding 
was only 5 months (Anderson, Rodriques & Thom6, 1983). According to the 1986 
Demographic and Health survey, the North-eastern region as a whole has the lowest 
average duration (7"5 months) of all regions in Brazil (Arruda et al., 1987). 

The introduction of other milks and foods takes place early in Trairi. By 6 weeks, 
80 % of infants have received foods other than breast-milk, placing the infmnts at 
increased risk of infection as well as curtailing the mother's period of post-partun 
amenorrhoea. Only 2% of inflants exclusively breast-fed at 6 weeks died, compared 
with 5% of those who received supplementary foods. 

Logistic regression results 
Table 3 shows the odds ratios and their confidence intervals based on the logistic 

coefficients and their standard errors in the three logistic regressions. The adjusted 
odds ratios show the independent effect ofreach variable net of the effects of the other 
variables. 

Infant mortality issignificantly associated only with few prenatal visits (in fants of 
mothers with little antenatal attention are more than -twice as likely to die as are 
infants whose mothers made four or five visits) and especially with low birthweight 
(<2500 g). Babies of lo%, birthweight are six times as likely to die as infants in the 
middle birthweight range. 

Two variables are significantly associated with neonatal mortality. Problems 
during pregnancy increase the probability of'dying during the first month by a factor 
of five, and a low hirthweight ( < 2500 g) baby isthirteen times as likely to die as babies 
of normal weight. 

The factors associated with post-neonatal mortality diflfr from those associated 
with neonatal mortality. They are less related to conditions during pregnancy or at 
delivery. Infants of the olest mothers (> 35) and of mothers of low parity are much 
less likely to die before the age of 1 year, while babies heavy at birth (> 4000 g) are 
more than twice as likely to do so. 

In view of these results, a further investigation was made of' the number of 
prenatal visits and birthweight and their potential interactive effect on post-neonatal 
mortality. For low birthweight babies the risk of post-neonatal mortality associated 
with one to three prenatal visits was significantly increased over that where the 
mothers had four or more visits. Low birthweight infants whose mothers had one to 
three prenatal vis:its were fourteen times illore likely to die during the post-neonatal 
period than those whose mothers had four to five visits and weighed 2500 4999g. 
Odds of post-neonatal death were also significantly increased for normal birthweight 
babies whose mothers had one to three prenatal visits and for almost all babies 



357 Infimt mortality in rural Brazil 

Table 3. Odds ratios from logistic regression of infant, neonatal and post-neonatal 
mortality for women with singleton deliveries by selected characteristics, Trairi, 

Brazil, 1984-85 

Ilftill Neotnatal Post-flcolatal 

Characteristic OR 90% CI OR 901 CI OR 90% CI 

Maternal characteristics 
Age (years) 

< 18 2-1 0-9-5-0 018 0-2-3.7 3-6 1-2-105 
18-24 0.7 0.4-I-I 0.8 0-3-1-9 0-6 0-3-12 
25-34 1.0 1-) 1-0 

35 0-5 03 09 0'6 0-2-1-5 0'3* 0'2-0'8 
Previous live births 

0 06 0-3 1-2 15 0'5-4.8 0.4 01--I.0 
I 0-5 0"3 1-0 I.1 0.4-3'2 0.3* 0.1-0.8 
2 4 1.0 1.0 1.0 
>5 1 0-6- 1-8 1-8 07 4-4 10 0-5 -17 

Previous child died 
Yes 1-6 11-2'6 2'0 0'9-4'1 1-4 0-8-2'5 
No 1.0 H0 1 0 

Eduti lion (years) 
None 0-8 0-4-1-3 0.6 0-2-1-5 0-9 0-5-1-8 
I 2 (0-9 0-5 1-4 0-4 0-2 -1- 1'2 0-6--2-1 
3-4 1.0 1.0 1.0 
> 5 1-6 0-9- 3-0 1-6 0-6 4-3 17 0-7-3-8 

Prenatal care (visits) 
None 2-3 1-2 4-4 3-0 1-0-9.0 1.9 0-8-4.3 
I -3 2-5= 1-4 4-4 2-3 0-9 6-0 2'1 0-1 4'2 
4-5 1-0 1'10 1"0 
> 6 1-5 0-6-3-8 2-2 0-6-8-5 1.0 0-2-3.7 

Problem during pregnancy 
Yes 1-8 0-9-3-6 5'1* 2-0-13-0 0-8 0-2-2-7 
No 1.0 1.0 1.0 

Problem during delivery 
Yes 1.6 0-9-2-9 1.8 0-7-4-7 1I1 0.4-2.6 
No 1.0 1.0 1.0 

Place of birth and 
referral status 
IIonic 1-7 1'0-2'8 1-2 0-5-2-8 1'2 0-6-2'5 
Ilospital non-r-ferral H.I 1.0 1.0 
IIospit;.l referral 1I1 0-5-2'4 0-3 0-1-1-4 1.0 0-3-3'1 

Infant characteristics 
Sex 

Male 1-2 0-8-1-7 1.1 0-6-2'1 I. 0-7-1-8 
Female 1.0 1.0 1.0 

Birthweight (g) 
<2500 6'1' 3-6--10-2 13.4* 6-4-28-0 0'8 0-1-4-5 
2500-4000 1.0 1'0 1'0 
> 40M() 2.0 1-1-3-6 1-2 0-3-4-3 2.4* 1.2-5-0 

Birthweight* 
prenatal care 8'5 1-2-58-5 

Breast-feeding at 6 weeks 
Breasi only 1.0 
Breast and supplement 

or no breast 2-2 1.0-4-7 

*Signilicant at P < 0-05. 
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heavier than 4000 g with fewer than six visits. It isnot clear why these large infants are 
at greater risk during the post-neonatal period than the neonatal pcriod, but possible 
factors include birth injuries, or the effects of diabetes. 

Because of the importance of' exclusive breast-feeding in reducing mortality 
risk, a separate analysis was made to determine the factors associated with early 

supplementation (Table 4). Mothers who made no prenatal visits are more than three 
times as likely, and mothers with one to three visits are 1.7 times as likely, to introduce 
other fcods by 6 weeks as women who make four to live visits. Surprisingly, mothers 
who give birth at home are more than four times as likely to give supplements by 6 
weeks as non-referred women who give birth in hospitals. But women referred to the 
hospital for delivery, are only twice as likely to introduce food other than breast-milk 
by 6 weeks. These results suggest that efforts of the staff at the Trairi hospital to 
encourage exclusive breast-feeding both during prenatal visits and during delivery 
have had a positive effect. 

Table 4. Odds ratios of' supplementation at 6 weeks for 
neonatal survivors among women with singleton deliv­
eries by selected characteristics, Trairi, Brazil, 1984 85 

Characteristic 	 Odds ratio 90t%CI 

Age 
< 18 	 1.0 0.6-1.7
 

1.4 1.0-1.9
18--24 
25 34 	 1.0 
< 35 	 1.0 0"6-1"5 

Previous live births 
0 0'9 0-6--l3 
I 1.0 0.7-1.6
 

2-4 	 1.0 
1.0 0.7-1'4 

Prenatal 	care (visits) 
None 3.4* 2.1-5.4 

>5 


1-3 	 1.7* 1.3-2.2 
1.0 

>6 
4--5 

0.9 0.6-1.4 
Place of birth and 

referral status 
Horne 4.3* 3'3-5'6 
Hospital non-reflerral 1.0 
Hospital referral 2.2* 1"4-3"3 

Education (years) 
None 15 1.0-2.2 
1-2 1.2 0.9-1.6 
3-4 	 0-6* 0,4--0.8 
>5 	 1.0
 

* Significant at P < 0.05. 
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Causes of kath, treatment and risk .['ctors 
About a third of infant (leatlhs wcre neonatal (Table 1), and about a third of these 

deaths were attributable to birtl-rcltCd causes, most of which occurred in the first 
month. This grou I causes as prematurity, congenital def'ects, fetalincluded such 
distress, complications from surgery, acase uf'pulmonary haemorrhage and umbilical 
infection (not idcnlified as tetantus). The high proportion of inthint deaths that 
oc.urred illthe post-n'onatal period suggests that environmental lactors play a 
a;ljor role in determiaint! the principal causes of deatn. The principal causes of death 

it-, .lis period were diarrhoeal diseases, maln utrition, and respiratory infections (tihe 
last two included in 'other causes' i,Table 5), all strongly influenced by exogenous 
factors. 

Unfcorttunately, data on morbidity for the surviving infants were not collected and 
the true ,'sociation letweeii maternal behaviour regarding medical treatment or 
knowvi, risk flictors -)nd their"effect on survival cannot he examinid. 

Abotu 71 '%of moilers w-hose children died ofldiarrhoeal disease or of other causes 
S:ought medical attention (Ta ble 5). It was not surprising that so f'w infonts w%'ho died 
of birth-related reasons were taken for treatment, since many of' them died shortly
after birth or of"maladies which were diflicult to treat. More than hlf'of the mothers 

whose children died of'.ti:trrhoea sought attention at the Trairi hospital. Traditional 
faith healers were 8 ;econd important source. Mothers who:;e children died from 
other causes weie equally likely to seek care from Co ith healers or at the Trairi 
hospital. 

An apparently larger proportion of inflants dying of diarrhoea were treated (85%) 
than of'chidrun lying 1f"rom other causes (70"o),but this difference isnot statistically 
significant (Table 5). The three most 'rcqUCnLt t reat men s for tliarrhoe,a were 
antidiarrhoetics (41%), home remedies (generally teas) (18 ), and antibiotics (15%). 
Treatments given to infants dying of other causes included home remedies (36%), 
antispasmod ics/a nt icmetics (23') and antibiotics (14'/). 

Antibiotics are oftCn used indiscri mi natelV to treat diarrhoea (DeClerque et al., 
1988, unpublished). A!1hough they are readily available in Frairi pharmacies, the 

Table 5. Ca uses of' infant mortality and percentagcs of inflts 
whose mothers souglt medical atiention and received treatment, 

Trairi, Brazil 1984 8" 

"A sought % received 
Cause oftdeith Total attention treatmncnt 

Diarrhocal diseases 34 (34) 71 (34) 85 (34) 
Blirth-rclated 30 (30) 34 (29) 45 (29) 
Other causes* 37 (37) 70 (37) 70 (371) 
Toi t 100 (1)1) 60 (100) 68 (100) 

AbsolutC numbers are inparentheses. 
* Includes: malnutrition 0I), respiratory ;nfections (8), vaccine preventable 
deaths (6), other inlfectious diseases (6), -iccidents (I),and unknown causes (4). 

.1 
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mothers of infants who died appeared not to use them. Nor did it appear that the 

Trairi hospital staff liberally dispensed them. Fully two-thirds of the children who 

died of diarrhoea were rehydrated: 44% with oral rehydration therapy and 24% with 

both oral rehydration therapy and intravenous fluids. Many mothers of deceased 

infants sought What appea.s to be appropriate care. 
Mothers whose children died were asked about the home's water and sanitary 

facilities, food preparation and feeding practices. Sources of water and toilet facilities 

were classified as more or less risky in relation to faecal contamination, but cause of 

death did not vary according to these categories. Cause of death did vary, however, 

with the conditions under which food was prepared: children whose mothers boiled 

water less consistently, or gave milks classified as risky (dried milks rather than breast­

milk or cow's milk), or either never breast-fed or introduced supplementary milks 

during the first week of life, were more likely to die of'diarrhoeal diseases than of other 

causes. 

Discussion 

As regards data quality, sinc the data used in this study were collected prospectively, 

there is little likelihood of' misreported dates, since a shorter memory span and 
may have been missed,independent recording were involved. But some births 

especially those attended by neighbours, relatives, or TBAs who did few deliveries. 

Community reporting was good: 89% of the mothers were interviewed 18 months 

after delivery, and virtually all of those not interviewed had moved out of the county. 

Finally, assuming an annual growth rate of' 3% since 1980, when the county's 
was 31,098, and a crude birth rate of' 40 50 per 1000 (Goldberg, 1983,population 


1750 were during year of' the
unpublished), 1400 deliveries expected the study. 

Information was obtained on 1377 births to 1661 mothers. giving a crude birth rate of 

48. Since the birth rate is within and at the upper end of the anticipated range, it is 

concluded that the number of' deliveries missed is probably small. 
Because infant mortality is a relatively rare event, the number of'cases (numerator) 

is often small. Childhood epidemics are not uncommon ill less developed areas and 
onecan cause sharp f11tuations in an estimate based on birththS and dths of' only 

year. At the time of' this study, however, there was no evidence of' recent epidemics 

occurring in Trairi. 
Levels of infant mortality in Trairi are lower than most other estimates f'or the 

north-east that cover larger geographic areas. These differences may be attributed to 

study design, or to different techniques used to calculate mortality, or they may be 

explained by lower mortality in Trairi than in the north-east in general. Its location on 

the coast provides ready access to fish protein and dependable rainfall for subsistence 

farming, which may result in a relatively high nutritional status of its population. This 

relatively good rutrition may be reflected in the low proportion of low birthweight 
babies. 

The survey relates to a homogeneous population. It is not surprising, therefore, 

that some expected associations are weak. Education, for example. was not a signifi­

cant factor, probably because overall levels of schooling in Trairi are uniformly low. 

Other studies show that the distributions of mortality by age and parity generally 

' o~ 



361In/eilit morttilit.l. in rural Brazil 

manifest aJ- or U-shaped curve, but this was not always the case for Trairi infhnts, the 
categories used being perhaps too nunerous. Age showed a reverse J-shaped 
relationship with inhnt and post-neonutal mortality hut not for neonatal mortality. 
The ellfct of young maternal age during the post-nieonatal period may he explUined 
by the mothers' lack of experience or knowledge in caring for and treating their 
infants. The odds ratios for parity suggest the expected .- shaped pattern. hut it was 
not significant. 

As expected, the determinants of ncOnatal, post-neonatal and infant death differ. 
One might expect that events during pregnancy and at delivery would be more 
important in the neonatal than in the post-ncoilatal period and, in general. this is 
found, the factors sigiiicantly associated with neonatal death being pregnancy 
complications or pIrohlels, little or no prenatalcare, and low birthweight. Place of 
delivery did not have all indepeiCnt efflect on neonatal survival, although earlier 
analyscs, which included stillbirths, had sho\I that hospital referrals had much 
higher perinatal death iates than did home births, while hospital births which Were 
not reflrrals cxhibited rates similar to those of' home hirths (Ja nowitz ct (l.. 1987, 
unpublished). In rlact, in the earlier Study. tile Cltct of hospital referral appeared to be 
protective although not significant. The results of the current Sttudv indicate a,siiilar 
Finding: by controlling for problems turing pr'eg ancy and deliverv. re lerral to a 
hospital increased tile neonate's chances of su rvivaI. I1owever, this protective effect 
disappears in tile ost-neonatal period. Over anid above tile eflct that problens 
during preginancy may have had on low hi rthweight, and con seqtiently on neonatal 
survival, the mother's problemis during prCgnanc. still had a direct efcCt on neonatal 
but lot on post-neonatal survival. 

Pregnancy complications and lo\ hirthweight my he opcrating in two ways: lirst. 
as indicators of' maternal risk ICtors (e.g. pool' maternal nutrition. infct ion), and 
secondly, as independent deterininants of neonatal mortality. since a low hi rthweight 
bhby. oi' one horil to a mother whose o\\n health has been compromised, has f6wer 
reserves with which to conf'ront extrauterine hazards. Providing adequatC preinatal 
scrxViccs m.lay reduce the ntimiiher of low hirt hweight infmts aind prcgnuancy 
complications. ILry identilication of' piegna nt women who fbiI to gain sufflicient 
weigh dring pregnancy or have other problems could result in tile referral f' these 
high risk patients to Trairi for closer Supervision and treatment. Prenamtl services are 
known to improve pregnancy otomes by lowering the incidence of low birtlhweight 
babies and redti(ci ng prei ture births. 

This sttdy provides empirical evidence for tile important role of' prenata care 
du ring the post-neonatal period as well. The initrodtction of spplenentarv feeding 
by 6 weeks increased the risk of mortality which in turn was significamitly associated 
with contact hospital pCrsoincl both durig ii care and dtiir'iiigwith grenatal 

hospitalization for delivery. 
There are several child survivaI activities that Trairi health care personnel can 

actively promote. or train TBAs to promote. FiBIst [BAs could he instrumental in 
encouracing breast-feeding, with exclusive breast-fceding lfor the first 4 6 months. 
More TBAs need to be trained to provide prenatal care, and f'or 'hose few who 
provide it, skilis could be upgraded. 

Besides promoting exclusive breast-feeding, simple interventions can prevent 

V 
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death from dehydration due to diarrhoea episodes, a principal cause of post-neonatal 
deaths. Trairi health care providers should encourage tile use of oral rehydration 
therapy. Most mothers whose children died sought treatment. However, the large 
proportion ofinhants who died despite rehydration suggests that treatment came too 
late. Attention may need to be focused on encouraging mothers to seek treatment 
earlier. Local faith healers, mentioned in this study as an imlportant source of atteltion 
for mothers whose infants suffered from diarrhoea, have been instrumental in areas 
neighbouring Trairi in the promotion and use oi'oral rehydration therapy (Nations ct 
al., 1988). Their assistance in Trairi is a viable option. 

Health care personnel could promote the use of a simple risk index to evaluate 
whether a pregrant woman requires services in an institutional setting or educational 
counselling in infant care. This study suggests that items for inclusion which would 
not require medical personnel to recognize, would be maternal age, loss of a previous 
child, poor weight gain, or roblems u(11iring pregnancy. 

The TBA network may have had an indirect effect onl mortality. Although the 
TBAs do not routil'ely provide health care to infants beyond the perinatal period, 
their interactions with mothers may have helped to reduce infant mortality. They give 
advice to mothers concerning the seeking of treatment, an effect that may have been 
magnified dluring this study which called for more freq Uent contact with ri thers 
because of the ixeed to collec: follOw-up datL. 

Acknowledgmients 

have been undertaken without the pioneering 
work of the late l)r Galba A ra tI to bri ng safc delivery to women in Northeast Brazil. 
Di-A raujo waIs di rector of' the NI aternidade Escola Assis Chateatubr'iand (MEAC) 
and was inst rumien ta Iin the flrma tion of the Programa de Ages lntegrades (ic Sa rde 
(PROA IS) which brings together staff'of I -ACtand the Federal University ol Ceara 
to plan and improve the delivery of health care services, and to co-ordinate research 
activities. We would like to thank )r M. Rolim, dir,,ctor of PROAIS, and Dr F. 
Chagas, current director of MEAC', for their support, Sister Edith Bona and Sister 
Selma tie PLadua who co-ordinated the data collection in Train, and Dr A. Machado 
and )r .1.13. Maia who interviewed le nothCrs of dfeceaseL infants. 

Partial SLi ppor1t f'or this work was provided by Family -lealth International (Fi I) 
with funds from the Uinited States Agency for International Develkpment (USAII)). 
The views expressed ill this article do not necessarily reflect those of the funding 
agency. Fl-I is an international non-profit organization that conducts research and 
provides technical assistance i' I1,eaItl, family planning, STDs and AIDS. 

The research for this paper woutld iiever 

References 

ANI)IRS.N, J., RODiti1r11s, W. & -I[sifl, A. 11983) AnaIlysis ol' rcastl'cedine in northeastern Brazil: 

Imlethodoogical anrd policy considerations. SIid. I.m. Pla,,. 14, 211. 
ARAtIJ0, G.- ARAUJO. ,.. JANOWrYz, B., WAI.iA'i, S. & Poi is, M. (1983) Improving ohseric c re in 

northeast Brazil. PA110 Bull. 17, 233. 
AR RUi)A, .. , RtUIi :lNmit,N., MitlS. L. & FIKlt A/. E. (1987) P'esqu.isa Naciooal Soh'e Sat',e 

Alaterno-li/aoidi c'Planiaom'oto Familiar,Brasil, 08S6. BEM FAM, Rio de Janeiro. 



363hi!/ani mortalitY in rural Brazil 

BARROS, F., Vi TO'tA, C., GRANZOTO, J., VAtJ;IIAN, J. & LUros, A. (1984) Safide perinatal em pelotas, 

RS, Brasil: fatores socials e biol6gicos. Reisit ih' Sat' PihI/iccw, 18, 301. 

Child survival: Icvcls, trends, and determinnts. In: Determinants of Fertility inCilEIN, L. (1983) 
Developing ('ounti.v, Vol. I, Chap 7. Academic Press, New York. 

CO'MPANIIIA 1 DISiNVi.v'MI;N I) A RLI,(!t) MI:.I ROPL'.I IANA Il SAIVADnOtR (1986) Alnte-Pro eto: 

Sah'atohr.Salvador, Brazil..(lt'rnatit'as Plt n10ittiioai pOrU a R'gihlio Alettolotana (/' 

G(joi.m;u, H., Rotltl;t;.s, W. TFtttia:, A., JANOWIr/Z, B1.& MoRRIS, I..) 1984) Infant mortality and 

breastfceding in northeastern Brazil. Polul. Stua. 38, 105. 

G(omR MK 1:, S. (1979) The eel'ccts ofI' prenatal care ul)oll the healIthl of the ic wborn.-It. ..ipubl II/Ith, 

69, 653. 
and shantytownGtUIMARAI:S, J. & :ISIN.ANN, A. (1985) Inequalitics in 11,8) infant mortality 

residents and loln-shalltyltov.i residents in the municipality of Porto Alcgrc, Rio Grande do Sul, 

Brazil. PIAIIO B/l. 19, 235. 
R. & AttRALY), I1988) TBAs in rural northeast Brazil: rcferralJANOWJIZ. B., BALt.I Y.,P., )ONIINIK, I.. 

patterns and periiat a I rortality. llth Phnn. Polic " l /er. 3, 48. 

Ki smvit, F., I)ot N\N, J., SiIIRIkN, R., A'tUI". 0. & ViLtA, J.(1987) Epidemiologic idntification 

ol'infalnts \%ith low birlhwkcight in ulrban areas of lI.atjn America. I. Organi/atiou. population. and 

metIodology of thle i ateLimilan Pcrinatal Sttdy. I'.. t10 B/uI. 21, 39. 

KRA.II.R. M. S. (1987) l)eterminants of 10% hirth %Cight: methodological asesstln[en and meta­

analysis. IWHI10 BulI. 65, 663. 
on early childhood mortality in urhan Brazil, 197) to

MtIRtIK, T. (1985) The efect ofl'piped %ktcr 
1976. Ikeni,'ralhy,22, 1. 

MilTRI(K, T. & (RAIIAI, I). (1979) I'opulahtion and l- on00miii 3c/llpmle in Bra-il: MOO' to tde 

Pre.wnt. Johns I lopkins tUJivcrsits Oress, Baltimore. 
W. (1984) ('hild ,ir\ iva l: researlch and polic'.. In: (ChildNtoi'ialStrategie.%/or el'erh,M(Sl.1Iy, 


pp. 3 24. EditCd hN, W. II. %IosICy & I.. C. (hcn. Pollationl Council. New York.
 
IA SH.'A. I). N. (1988). Brazilian popular healers as
NArlINs. M.. I1. SuoisA, NI. A., ('01 ]A, I. 	& 


therapy (ORT) and related child survival strategies.
efl'cctivc promoters of oral rehydration 


PAIO Bull. 22. 335.
 
P)Lt:I ,xION RI.tIRI NCt BtIAIU (1987) World Poptlatiott Iata Sheet, Washington, DC.
 

Ptit-i i;R, R. & SLIRA P. ( 1973) Patt'r.s o/,'lorta/itt in (/Ihihlhood.Scicntilic Phiblication No. 262.
 

PAI !O WItI() Washington, IC.
 
. IMtM( I _,.5 P., NoiRt, I.., TiltXI.IRA, A.,
VIC i)t,A, _',\A;cItAN LoNIuARut, C.., it., S., GIOAN, I1t 


M(RIIt. 1,..& I.RAt IS.1(19871 Evideace for protcctiot hy breasi. 'cdcting against IInfatt deaths
 

'l'm t intfectious diseases itt Bra/il. lan''i,ii, 319.
 

UNi tI) NA I It)NS 01987) lciniograplic"Yeari, ok / 95. I)epartment of Intert :ional IEcoioalic and
 

Social Affairs Statistical ()lice. LIN, New York.
 
Wol), C. )1982) The political economy ol infant mortality in S-io Paulo. Bra/il, hIt. .1. l/1th Ser.
 

12, 215. 
YUNis, J. (1981). EvoluLtiort of ittfaint mortality and proportional infalnt mortality in Brazil. WHO10 

statist. Q. 34, 200. 

Received II Iti October 1989 


