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Peri-neonatal mortality is a serious healfh problem in Guatemala, especially in rural areas 
where most deliveries occur at home and are overseen by fraditional birth attendants (TBAs) 
who function in the role of midwives. The three aims of the work reported here were to 
identify important predictors of peri-neonatal mortality within a rural area of Guatemala; 
to assess the effects of traditional and modern health care providers on such mortality; and 
to find ways of identifying high-risk women who might benefit from transfer to a hospital 
or clinic. 

For these purposes a case-control study was conducted of 120 women in the rural de- 
partment of Quetzaltenango who had lost fheir babies from the 20th week of pregnancy 
through the 28fh day of life. These women and 120 controls were interviewed in their homes 
by trained physicians, using questionnaires in Spanish or the appropriate Indian dialect, 
and the results were analyzed through a series of statistical tests. 

If was found fhaf the complications of pregnancy and delivery with the greatest statistical 
significance were prematurity, malpresentation, and prolonged labor. Population-based at- 
tributable risks of these complications demonstrated fhaf fhey accounted for significant pro- 
portions of the observed peri-neonatal mortality. While fhese conditions cannot be eliminated, 
within the rural Guatemalan context it appears thaf early referral of women with these 
complications to more specialized care settings could result in improved delivery outcomes. 

I nfant mortality is a serious health 
problem in Guatemala. The estimated 

rate of infant mortality is approximately 
73 deaths per 1 000 live births, with higher 
rates occurring in the rural highlands (1, 
2). At least 31% of all infant deaths occur 
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within the first 28 days of life, with actual 
percentages being as high as 50% if still- 
births are also included (3). 

There is limited information about the 
causes of neonatal mortality within Gua- 
temala. One study (4) identified intra- 
partum asphyxia, birth trauma, prema- 
turity, and neonatal sepsis as principal 
causes of neonatal death. This same re- 
port determined that the following sig- 
nificant risk factors were associated with 
neonatal death: maternal illiteracy, nul- 
liparity, short inter-birth intervals, and 
the use of traditional as opposed to mod- 
ern medical care. It also suggested that 
the administration of oxytocin and mul- 
tiple vaginal examinations during labor 
were associated with increased perinatal 
mortality. 

Most births in Guatemala occur in the 
mother’s home because of limited health 
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resource availability. Only 20% of all births 
can be accommodated within hospitals, 
and this situation is not expected to change 
in the near future (5). Home births are 
generally managed by traditional birth at- 
tendants (TBAs), who attend approxi- 
mately 70% of all deliveries and over 90% 
in certain areas of the rural highlands. 

Traditional birth attendants are women, 
usually from the community, who func- 
tion in the role of midwives. Their prin- 
cipal duty is to assist mothers during 
childbirth, but they may also provide some 
limited prenatal care. TBAs usually have 
little if any formal medical training and 
lack a defined position within the med- 
ical community (6). 

In situations without obstetric compli- 
cations, TBAs effectively perform home 
deliveries. However, when complica- 
tions occur they may not have the nec- 
essary skills to manage the delivery. In 
the latter situation, the transfer of a 
woman in labor to a clinic or local hos- 
pital may be the safest alternative. 

The purpose of the study reported here 
was threefold: (a) to identify important 
predictors of peri-neonatal mortality 
within a rural area of Guatemala; (b) to 
determine the effect of the health care 
provider (traditional versus modern) on 
per&neonatal mortality; (c) to select pre- 
dictors of peri-neonatal mortality in the 
traditional birthing setting that can be used 
as a basis for identifying women who 
may benefit from transfer to hospitals or 
clinics. 

The use of risk assessment as a basis 
of obstetric program interventions has not 
always been effective within rural pop- 
ulations. While interventions based on 
identification of risk factors for the pop- 
ulation as a whole (e.g., syphilis or tet- 
anus) have met with some success (7, 8), 
the success of those based on identifi- 
cation of individuals with specific risk 
factors has been more problematic. The 
difficulties encountered have been attrib- 

uted both to the unpredictable nature of 
obstetric emergencies and to the over- 
identification of many at-risk women (9, 
10). These latter false positives can po- 
tentially overwhelm limited health care 
facilities with unnecessary referrals. Thus, 
it is necessary to focus on those risk fac- 
tors that are strongly associated with poor 
peri-neonatal outcome and to use vari- 
ables with a high population attributable 
risk percent to identify women for trans- 
fer to modern care (12). 

METHODS 

A case-control study was conducted in 
Quetzaltenango, a rural department in 
the Guatemalan Highlands. Cases were 
obtained through a random sample of all 
peri-neonatal deaths (defined as deaths 
from the 20th week of pregnancy through 
the 28th day after birth) recorded in the 
civil registry between August 1988 and 
July 1989. Controls were identified as the 
next registered birth after the study case 
in which the infant lived for at least 28 
days. A total of 120 cases and 120 controls 
were selected. The response rate was 
greater than 99%. 

Mothers were interviewed in their 
homes by trained physicians from Feb- 
ruary 1990 through June 1990 (1.5-2 years 
after the mother’s baby was born). Inter- 
views were conducted in either Spanish 
or the appropriate Indian dialect. Infor- 
mation was obtained on demographic 
factors, obstetric history, prenatal events, 
and management of pregnancy and de- 
livery. Each questionnaire was reviewed 
by a physician, who assigned the prob- 
able cause of death to the case. 

Univariate analysis of variables was 
initially performed in SAS (12). Chi-square 
tests were used for dichotomous vari- 
ables, except where Fisher’s exact test was 
indicated for small cell frequencies (13). 
T-tests were used for continuous vari- 
ables. Categorization of continuous vari- 
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ables was based on existing literature or 
logical break-points in the data. Logistic 
regression was performed on variables 
statistically associated with per&neonatal 
mortality using the LOGIT module in 
SYSTAT for model construction and 
goodness of fit testing (14). 

Two analyses were performed, the first 
identifying predictors of peri-neonatal 
mortality and the second comparing 
baseline characteristics between women 
who elected traditional versus modern 
care. In addition, population-based at- 
tributable risk percentages were esti- 
mated for predictors of mortality to iden- 
tify which risk factors accounted for a 
significant proportion of the peri-neona- 
tal mortality in the community. 

RESULTS 

The distribution of the 120 cases was 
analyzed according to the time of death. 
In 14% of the cases the subject was still- 
born and died prior to the onset of labor. 
Approximately 42% of the subjects died 
at delivery or in the first 24 hours after 
birth. Death through the first week of life 
accounted for an additional 29% of the 
total. Approximately 15% of the deaths 
occurred from day 8 through day 28. 

The 120 cases were also categorized ac- 
cording to the following general causes 
of death: asphyxia, sepsis, prematurity, 
and other. The most common cause was 
sepsis (34%), followed by asphyxia (25%), 
prematurity (20%), and other (4%). No 
cause of death could be assigned in 17% 
of the cases, predominantly those still- 
births oc cur-ring prior to the onset of labor. 

Sociodemographic variables, obstetric 
history, prenatal and delivery events, and 
patient management factors were exam- 
ined in univariate analyses to determine 
significant predictors of mortality. Table 1 
presents the results of univariate analysis 
of the sociodemographic variables, moth- 
er’s obstetric history, and prenatal and 

delivery factors. Where there are missing 
data, the number of respondents is in- 
dicated. 

Previous studies have identified in- 
creased risk for both younger and older 
mothers (15, 16). Consequently, three 
maternal age categories were considered 
(cl8 yrs, 18-34 yrs, and >34 yrs); how- 
ever, no statistically significant differ- 
ences were identified in this study. The 
marital status variable compared women 
married or living with a partner to those 
who were single, separated, or divorced. 
A statistically significant association was 
found, with control mothers being more 
likely to be married than case mothers; 
but the number of unmarried women was 
extremely small. Both literacy and socio- 
economic status were significantly lower 
in case mothers than in control mothers. 
Because no information was available on 
the income of study population mem- 
bers, socioeconomic status was defined 
in terms of dwelling quality (see the first 
footnote in Table 1). 

Previous studies have identified higher 
risks for primigravidas and women with 
many prior pregnancies (25). As a result, 
the study mothers were classified into 
three groups (no previous pregnancies, 
l-5 previous pregnancies, and >5 pre- 
vious pregnancies); however, the uni- 
variate analysis did not show parity to 
be a significant predictor of peri-neonatal 
mortality. Of the obstetric history events, 
only one variable was found to be statis- 
tically significant, this being the death of 
a prior child. In contrast, a number of 
pregnancy and delivery factors were found 
to be strongly significant predictors-with 
a second pregnancy in 12 months, pre- 
mature delivery, prolonged labor, and 
malpresentation all being associated with 
increased mortality. 

Complications of labor and delivery- 
such as a prolapsed body part, a pro- 
lapsed cord, the presence of meconium, 
and hemorrhage-were associated with 
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Table 1. Univariate analysis of sociodemographic and obstetric characteristics of cases and 

controls. 

Variable Cases Controls p-value Odds ratio (95% Cl) 

Maternal age fn = 235): 
48 years 
18-34 years 
>34 years 

Marital status (n = 239): 
Married 
Single 

Literacy (n = 240): 
Reads 
Reads a little 
Unable to read 

Low SES In = 238J* 

Parity h = 240): 
0 (primipara) 
l-5 
>.!i 

Obstetric history (n = 19i’k+ 
Prior miscarriage 
Prior stillborn 
Prior child death 
Prior preterm 

Pregnancy and delivery factors: 

2nd pregnancy in < 12 
months (n = 184) 

Premature delivery 
(n = 240) (<9 months) 

Prolonged labor 
(n = 239) (>I2 hrs) 

Malpresentation 
(n = 239)* 

7 (6%) 
84 (71%) 
28 (24%) 

107 (89%) 
13 (11%) 

25 (21%) 
16(13%) 
79 (66%) 

77 (65%) 

22 (18%) 
58(48%) 
40(33%) 

3 (3%) 2.59 (0.6, 10.4) 
88 (76%) 1.00 
25 (22%) 1.35 (0.7, 2.5) 

0.025 
115 (97%) 1.00 

4 (3%) 0.28 (0.1, 0.9) 

0.005 
45 (38%) 
20(17%) 
55 (46%) 

58(48%) 

1.00 
1.38 (0.6, 3.1) 
2.6 (1.4, 4.8) 

0.008 2.00 (1.2, 3.4) 

0.234 
21 (18%) 1.15 (0.6, 2.3) 
70 (58%) 1.00 
29 (24%) 1.55 (0.8, 2.9) 

21 (21%) 17 (17%) 0.449 1.40 (0.7, 2.8) 
15 (15%) 11 (11%) 0.384 1.45 (0.6, 3.6) 
53 (54%) 35 (35%) 0.008 2.01 (1.1, 3.6) 
10 (10%) 7 (7%) 0.434 1.49 (0.5, 4.6) 

37 (32%) 23 (20%) 

32 (27%) 5 (4%) 

33 (28%) 11 (9%) 

0.028 2.01 (1.1, 3.6) 

0.000 

0.000 

0.000 

7.47 (2.8, 20.2) 

3.55 (1.6, 7.7) 

28 (24%) 4 (3%) 

0.402 

7.74 (2.6, 23.1) 

*SES is based upon type of floor, number of rooms in the house, and presence of electricity. It is dichotomized into two 
levels, low and medium. 

+Analysis limited to women with a prior pregnancy. 
*includes both breech and transverse presentations. 

increased risk of mortality but were not 
statistically significant due to the small 
numbers of such events observed. No 
women indicated that their membranes 
ruptured more than 24 hours before de- 
livery. Of those women whose mem- 
branes ruptured before labor (n = 31), a 
t-test on the number of hours that the 
membranes were ruptured indicated that 
the effect was not statistically significant 
(p = 0.75). 

Regarding illnesses, the numbers of 
women identified with a history of tu- 
berculosis, diabetes, hypertension, or 
epilepsy were extremely small, and no 
estimations of risk could be made. Also, 
no complications of pregnancy such as 
infectious diseases, .anemia, edema, and 
bleeding were identified as significant 
predictors due to their rare occurrence. 

Patient management factors were also 
examined to see if any specific practices 

232 Bulletin of PAHO 28(3), 1994 



Table 2. Univariate analysis of patient management factors of cases and controls. 

Variable Cases Controls p-value Odds ratio (95% Cl) 

Prenatal care (n = 239) JO7 (89%) 7 14 (96%) 0.052 0.36 (0.1, 1.1) 

MD vrsit during (n = pregnancy 223) 37 (29%) 53 (46%) 0.010 0.44 10.3, 0.8) 

Tetanus vaccinatron (n = 2401 48 (40%) 57 (48%) 0.242 0.74 (0.4, 7.2) 

Delivery attendant (n = 240): 0.074 
Physician 12 (10%) 27 (23%) 1.00 
TBA 100 (83%) 90 (75%) 3.44 (1.5, 7.8) 
Other 8 (7%) 3 (3%) 5.78 (1.2, 28.0) 

Place of delivery In = 240): 0.004 
Hospital 7 (6%) 21 (18%) 1 .oo 
Home 111 (93%) 95 (79%) 3.25 (1.4, 7.9) 
Other 2 (2%) 4 (3%) 

>2 vagina/ exams (n = 2381 78 (75%) 79 (16%) 0.836 0.93 (0.4, 2.0) 

Injections Cn = 275) 79 (76%) 19 (20%) 0.505 0.76 (0.4, 7.6) 

could be associated with peri-neonatal 
mortality (Table 2). Prenatal care, defined 
as having at least one prenatal visit, was 
protective and was found to be of bor- 
derline statistical significance. The occur- 
rence of at least one visit with a physician 
during the pregnancy was also protec- 
tive. While the place of delivery and type 
of birth attendant were highly significant 
variables, they were also strongly corre- 
lated. Categories of birth attendants con- 
sidered were physicians, TBAs, and others 
(family members or friends). Tetanus 
vaccinations, multiple vaginal examina- 
tions, and injections during labor (pri- 
marily for oxytocin administration) were 
not associated with increased mortality. 

A multivariate model was constructed 
that included all the variables with a p- 
value of 0.25 or less. These were marital 
status, literacy, socioeconomic status, 
parity, death of a prior child, prior hos- 
pital delivery, second pregnancy in 12 
months, premature delivery, prolonged 
labor, malpresentation, prenatal care, 
physician visit during the pregnancy, tet- 
anus vaccination, number of vaginal ex- 
aminations, and delivery attendant. In 
addition, age was included because of its 
potentia1 as a significant confounder. Al- 

though place of delivery was statistically 
significant, this variable was omitted be- 
cause of its strong correlation with deliv- 
ery attendant. A total of 23 cases were 
omitted because of missing data. The data 
missing in these cases related mainly to 
the time elapsed between the previous 
pregnancy and the subject pregnancy, as 
many women were uncertain regarding 
the date of their last child’s birth. 

All variables with a p-value co.15 were 
kept in a second multivariate analysis 
(Table 3). Of these, only age and SES 
were not significant at the 0.05 level. 
However, both age and SES were kept 
in the model as they were considered 
potentially significant confounders. Six 
variables were identified as significant 
predictors of peri-neonatal mortality in 
the multivariate analysis. These included 
malpresentation, prolonged labor, pre- 
term labor, second pregnancy in 12 
months, number of pregnancies, and de- 
livery attendant. 

The model was then assessed for pos- 
sible interactions between delivery man- 
agement by a physician versus a tradi- 
tional birth attendant for the three major 
risk factors: preterm delivery, malpresen- 
tation, and prolonged labor. Although a 
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Table 3. Multivariate analysis of predictors of peri-neonatal mortality controlling for age and SES 
(n = 217). 

Variable Coefficient 

Preterm delivery*, 2.838 

Ma/presentation* 2.601 

Prolonged lab&* 1.806 

2nd pregnancy in 
< 12 months 0.97 1 

Delivery $tendant:” 
TBA >: 2.285 
Other 2.920 

Maternal age:” 
C: 18 years -0.197 
>34 years 0.119 

No. of previous pregnancies? 
0 0.470 
>5 1.054 

low SES 0.520 

*As defined in Table I. 
Qelivery by physician is the referent group 
‘18-34 years is the referent group. 
‘I-5 is the referent group. 

Standard error Odds ratio 

0.63 J 17.1 

0.703 13.5 

0.532 6.09 

0.40 J 2.49 

0.611 9.83 
0.988 18.5 

0.934 0.82 
0.502 1.13 

0.562 1.60 
0.474 2.87 

0.359 7.68 

95% Cl 

(5.0, 59.3) 

(3.4, 53.9) 

f2.7, 77.3) 

(1.7, 5.5) 

(3.0, 32.5) 
(2.7, 128.6) 

(0.1, 5.1) 
(0.4, 3.0) 

(0.5, 4.9) 
(1.1, 7.3) 

(0.8, 3.4) 

stratified analysis had identified in- 
creased risk of mortality when the deliv- 
ery was managed by a traditional birth 
attendant, none of the interaction terms 
were statistically significant, and they were 
not included in the model. 

Overall model fit was assessed with 
the Hosmer-Lemeshow Goodness of Fit 
Test (27). The Hosmer-Lemeshow statis- 
tic was 4.89 with 8 degrees of freedom 
and had a p-value of 0.769, indicating 
good fit of the model. Diagnostics were 
then used to assess if any individual ob- 
servations had extreme influence on the 
model. Measures of leverage, change in 
deviance Chi-square, and influence 
(standardized change in Beta as pro- 
posed by Pregibon) were performed (17). 
Only one observation appeared to have 
undue influence on the model. This ob- 
servation involved an individual with 
many risk factors who, in fact, had a live 
birth. The data for this subject was judged 

to be biologically correct; thus, it was not 
deleted from the model. 

When the analysis was repeated ex- 
cluding all stillbirths (n = 172), similar 
results were obtained. With the excep- 
tion of the variable “number of previous 
pregnancies,” all variables that were sta- 
tistically significant in the first analysis 
were also significant in the subset anal- 
ysis, where stillbirths were excluded. 

Preterm delivery is defined as a live 
birth at <9 months. Determination of 
prematurity as a risk factor should be 
based upon neonatal mortality of live- 
born infants, and so the odds ratio for 
preterm delivery is more appropriately 
identified when stillbirths are excluded. 
The odds ratio for preterm delivery in the 
subset analysis was 15.3 (95% CI: 
4.1, 56.9). 

The population-based attributable risk 
percentage (II) was calculated for each 
of the three most significant risk factors. 
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This statistic, which is calculated using 
the prevalence and relative risk of a given 
condition, provides an estimate of the 
proportion of pen-neonatal mortality in 
the community that is due to a specific 
risk factor. Since peri-neonatal mortality 
is a relatively rare condition, odds ratios 
were used as an estimate of relative risk. 
Estimates of prevalence, which were ob- 
tained from a community-based surveil- 
lance system in Quetzaltenango, were as 
follows: 3.39% for malpresentation, 1.79% 
for prematurity, and 2.70% for prolonged 
labor. 

As stated above, identification of pre- 
maturity as a risk factor for mortality 
should only include live births. Thus, the 
population-attributable risk for prema- 
turity was based on the odds ratio ob- 
tained from the subset anaIysis. Esti- 
mates for malpresentation and prolonged 
labor were based on the odds ratio when 

stillbirths were included. The population- 
based attributable risk percentage for 
preterm delivery was 20%, for malpre- 
sentation was 30%, and for prolonged 
labor was 12%. While these risk factors 
were not mutually exclusive, it is clear 
that any one of them had a significant 
impact on peri-neonatal mortality. 

Delivery by TBAs was associated with 
increased mortality. However, this in- 
crease may have stemmed from preex- 
isting demographic and obstetric differ- 
ences between women having their 
delivery managed by traditional versus 
more technical care providers. Table 4 
presents a comparison of baseline factors 
for women attended by either a physician 
or a TBA. Since only 11 women were 
attended by someone other than a phy- 
sician or TBA, these individuals were 
eliminated from this analysis. 

Age was not found to be a statistically 

Table 4. Comparison of baseline characteristics of women by delivery 
attendant (n = 229). 

Variable 
TBA delivery 

(n = 190) 
Physician 

delivery (n = 39) p-value 

Age (n = 224): 
Cl8 years 
18-34 years 
>34 years 

Literacy 

Low SES* (n = 228) 

Prenatal care (n = 228) 

2nd pregnancy in 
<72 months (n = 277) 

Number of prior 
pregnancies 

None 
l-5 
>5 

Ma/presentation* 
Cn = 228) 

Premature delivery* 
Prolonged labor* 

(n = 228) 

*As defined in Table 1. 

9 (5%) 
140 (75%) 

37 (20%) 

45 (24%) 

113 (60%) 

177 (94%) 

52 (29%) 

29 (15%) 
109 (57%) 

52 (27%) 

27 (17%) 
30 (16%) 

33 (17%) 

1 (3%) 
23 (61%) 
14 (37%) 

23 (59%) 

75 (38%) 

37 (95%) 

7 (19%) 

13 (33%) 
11 (28%) 
15 (38%) 

7 (78%) 0.236 

6 (15%) 0.950 

10 (26%) 

0.072 

<o.oo I 

0.015 

0.772 

0.253 

0.002 

0.234 
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significant difference between the two 
groups, but as the table indicates a greater 
percentage of women who were attended 
by physicians were in the older (>34 years) 
age category. Women attended by phy- 
sicians were statistically more likely to be 
literate and had a higher socioeconomic 
status. There were no significant differ- 
ences between the groups with respect 
to four important complications: inter- 
pregnancy interval ~12 months, malpre- 
sentation, premature delivery, and pro- 
longed labor. Women attended by a 
physician were more likely than those 
attended by TBAs to have had either no 
previous pregnancies or more than 5 pre- 
vious pregnancies (72% vs. 43%). 

DISCUSSION AND 
CONCLUSIONS 

The foregoing results show significant 
indicators of peri-neonatal mortality in a 
rural Guatemalan community where ap- 
proximately 90% of the deliveries are 
managed by traditional birth attendants. 
The study was conducted before initia- 
tion of a TBA training project in order to 
obtain baseline information about vari- 
ables that should be included in the proj- 
ect. Complications of pregnancy and 
delivery with the greatest statistical sig- 
nificance were found to be prematurity, 
malpresentation, and prolonged labor. 
Population-based attributable risks of these 
complications demonstrated that they ac- 
counted for significant proportions of the 
observed peri-neonatal mortality. While 
these conditions cannot be eliminated, it 
was anticipated that early referral of 
women to more specialized care settings 
could result in improved outcomes, an 
expectation in need of further evaluation. 

In this study, delivery by physicians 
included both planned modern care and 
referral in case of emergency. Thus, com- 
parisons between TBAs and physicians 
are difficult to assess. However, since 

physician deliveries also included high- 
risk referrals from TBAs, it seems rea- 
sonable to assume that poor outcomes 
reflected this case mix and that the odds 
ratio associated with TBA delivery alone 
would likely be even higher. Similarly, 
the ability to determine whether there are 
differing outcomes when women with 
complications are attended by a TBA ver- 
sus a physician is limited. Again, these 
differences are likely to be greater than 
those indicated by this study. 

Baseline comparisons showed few dif- 
ferences between the women who were 
attended by a TBA versus a physician, 
with the exception of their literacy and 
SES. However, these variables are im- 
portant, reflecting not only increased re- 
sources but also an increased ability to 
solve problems. Studies have shown that 
women with higher SES are less likely 
to experience perinatal mortality when 
complications occur (28). 

A short inter-birth interval (~12 months) 
was also a statistically significant predic- 
tor of mortality. In addition, women with 
over 5 pregnancies were more likely to 
have a poor outcome when stillbirths were 
included in the analysis. A separate anal- 
ysis of number of pregnancies and child 
spacing showed that short inter-birth in- 
tervals entailed greater risk as the num- 
ber of pregnancies increased, but this dif- 
ference was not statistically significant 
(data not shown). Although prenatal care 
was a significant variable in the univari- 
ate analysis, it was not found to be sig- 
nificant in the multivariate analysis. The 
fact that the quality and timing of pre- 
natal care varies could explain the lack of 
effect. 

Regarding inclusion of stillbirths, be- 
cause this study was formulated to pro- 
vide a basis for program implementation, 
a broad outcome variable was identified. 
There could of course be significant dif- 
ferences between factors resulting in a 
stillbirth prior to labor as compared with 
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factors affecting a neonatal death. In con- 
trast, the causes of a stillbirth during labor 
and early neonatal death are often quite 
similar. In addition, the 15% of deaths from 
day 8 through day 28 could reflect the ef- 
fects of both perinatal and other factors, 
such as infection at delivery (19). 

In a retrospective community-based 
study there is likely to be some misclas- 
sification of time of death. However, this 
misclassification would more likely result 
in a bias toward the null because indi- 
viduals were included who may not have 
been affected by study variables. For ex- 
ample, stillbirths prior to labor would not 
be affected by prolonged labor. Because 
of the potential misclassification, particu- 
larly of the time of death for a stillborn, it 
was decided to keep these stillbirths prior 
to labor in the study. When the analysis 
was repeated with all stillbirths excluded, 
the results remained consistent. 

Recall bias was a potential confounder 
in this study, as mothers with a poor 
outcome could be more likely to recall 
problems during labor and delivery. This 
bias may have been somewhat mediated 
by the cultural values of the women in- 
volved, who often ascribe complications 
or per&neonatal mortality to such things 
as the “evil eye,” the will of God, or 
having a fright during pregnancy rather 
than lack of prenatal care or medical con- 
ditions (20). Thus, recall bias may be less- 
ened in this population where the “felt” 
risk factors are quite different from those 
being studied. 

Since there are limited hospital beds 
available in Guatemala, it is important 
that TBAs be supported in managing 
the care and delivery of most birthing 
women. However, the high population- 
attributable risks for peri-neonatal mor- 
tality among women with preterm deliv- 
ery, malpresentation, and prolonged la- 
bor provide easily identifiable situations 
in which TBAs can be trained to transfer 
either pregnant or laboring women to a 

hospital for a safer delivery. These trans- 
fers can be accomplished without over- 
whelming the medical system with many 
“false-positive” referrals of women who 
could likely give birth safely in the 
community. 

Acknowledgments. The authors are 
grateful to Carlos Gonzales, David Hos- 
mer, and Mary McInerney for their as- 
sistance on this project. 

REFERENCES 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Editor. Guatemala 1987: results from the 
Demographic and Health Survey. Stud Fam 
Plann 1990;21(1):55-59. 
Grant J. The state of the world’s children. 
New York: UNICEF, Oxford University 
Press; 1991. 
Organizacibn Panamericana de la Salud. 
Document0 de referencia sobre estudio y 
prevenci6n de la mortalidad materna. In: 
OPS. Programa de salud mafernoinfanfil. 
Washington, DC: OF’S; 1986. 
Bartlett A, Bocaletti M. Intrapartum and 
neonatal mortality in a traditional indig- 
enous community in rural Guatemala. Acfa 
Paediafr Stand 1991;80(3):288-296. 
Schieber B, De&ado H. An intervention 
to reduce maternal and neonatal mortality. 
Guatemala City: INCAPPAHO; 1993. 
[INCAP publication Ml-0031. 
Leedam E. Traditional birth attendants. 
Inf J Gynaecol Obsfef 1985;23(4):249-274. 
Fauveau V, Wojtyniak B, Mostafa G, Sar- 
der A, Chakraborty J. Perinatal mortality 
in Matlab, Bangladesh: a community-based 
study. Inf J Epidemiol 1990;19(3):606-612. 
Hira S, Bhat G, Chimata D, Nkowane B, 
Tembo G. Syphilis intervention in preg- 
nancy: Zambian demonstration project. 
Genifourin Med 1990;66:159-164. 
Lefevre M, Williamson H, Hector M. Ob- 
stetric risk assessment in rural practice. 
J Fam Pracf 1989;28:691-695. 
Chng P. An audit of antenatal care: the 
value of the first antenatal visit. Br Med ] 
1980;281:1184-1186. 
Kelsey J, Thompson W, Evans A. Methods 
in observational epidemiology. New York: 
Oxford University Press; 1986:366. 

Schieber et al. Peri-neonatal Mortality 237 



12. Cody R, Smith J. Applied stafistics and the 
SAS programming language. 3rd ed. New 
York: North-Holland; 1991:403. 

13. Rothman K. Modern epidemiology. Boston: 
Little Brown; 1986:164. 

14. Steinberg D, Colla I?. LOGIT, version 2.1. 
San Diego: SYSTAT, Inc; 1991. 

15. Casterline J. Maternal age, gravidity, and 
pregnancy spacing effects on sponta- 
neous fetal mortality. Sot Bio2 1989;36(3- 
4):186-212. 

16. Wallace H. Maternal health antecedents 
of infant and early childhood mortality 
and morbidity. ] Trop Pediafr 1992;38:4-6. 

17. Hosmer D, Lemeshow S. Applied logistic 
regression. New York: John Wiley; 1989:307. 

18. Kost K, Amin S. Reproductive and socio- 
economic determinants of child survival: 
confounded, interactive, and age- 
dependent effects. Sot Biol 1992;39(1-2): 
139-150. 

19. Bartlett A, Paz de Bocaletti ME, Bocaletti 
MA. Neonatal and early postneonatal 
morbidity and- mortality in a rural Gua- 
temalan community: the importance of 
infectious diseases and their manage- 
ment. Pediafr lnjecf Dis J 1991;10(10):752- 
757. 

20. Cosminsky S. Knowledge and body con- 
cepts of Guatemalan midwives. In: Kay 
M, ed. Anthropology of human birth. Phil- 
adelphia: FA Davis; 1982:233-252. 

444 

First Canadian Conference on 
International Health 

“Canada’s evolving role in international development: where we’ve 
been and where we’re going” is the theme of the First Canadian Con- 
ference on International Health, which will take place in Ottawa, On- 
tario, on 13-15 November 1994. The conference is sponsored by the 
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of the importance of health in development; to encourage the sharing 
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practitioners, administrators, and policy analysts; to review and evalu- 
ate knowledge and experience in areas such as decentralization, 
equity-centered health systems, and health information systems; and 
to reflect on Canada’s future role and research policies. 

A variety of formats will be utilized to share information, including 
plenary sessions, paper presentations, workshops, symposia, round- 
tables, and poster sessions. ,The conference will also feature a film/ 
video festival and an exhibition of innovative products and programs 
in the international health field. 

For registration information, contact: CCIH 1994, c/o Canadian 
Society for International Health, 170 Laurier Avenue W., Suite 902, 
Ottawa, Ontario KlP 5V5, Canada; telephone (613) 230-2654, ext. 313; 
fax (613) 230-8401; e-mail CSIH@fox.nstn.ca. 
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