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A case-control study of mortality from acute respiratory infections (AXI) among children 
under five years of age was conducted in Naucalpan, an urban-suburban area of Mexico 
City, and in rural localities of Tlaxcala, Mexico. The study found that ARl deaths tended 
to occur in fhe poorest neighborhoods; 78% of the deceased sfudy subjects were infants under 
six months old; and 68% of the deaths occurred at home. 

Comparison of the data for cases (fatalities) and control children who had severe AR1 but 
recovered showed that failure fo receive antibiotics was associated with death (odds ratio 
28.5, 95% confidence interval 2.1-393.4). This antibiotic effect was controlled for numerous 
pofenfially confounding factors. It is evident that antibiotics had a much greater effect in 
the early days of the illness than later on. In general, fhe findings strongly support PAHOI 
WHO prima y health care stra fegies- including such strategies as standardized management 
of severe ARI cases-that seek to reduce childhood AR1 mortality. 

A cute respiratory infections (ARI) are 
a leading cause of illness, disability, 

and death. They cause an estimated four 
million deaths among children under the 
age of five annually and about 2.5 million 
deaths among infants (I). Most of these 
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deaths occur in developing countries. The 
World Health Organization (WHO) and 
Pan American Health Organization 
(PAHO) have devised an ARI control 
program’designed to reduce these mor- 
tality levels (2); one of this program’s 
mainstays is provision of appropriate 
therapy with antibiotics. 

Since antibiotics were first introduced 
in the treatment of pneumonias in the 
194Os, they have produced dramatic im- 
provement in patient survival, reducing 
both the duration of ARI episodes and 
the rate of complications; however, only 
a few studies have sought to assess 
antibiotics’ potential for influencing 
life-threatening events such as infant 
pneumonia from a population-based per- 
spective. 

The study reported here was moti- 
vated by an earlier pilot study in an urban- 
suburban area that showed an asso- 
ciation between ART deaths and lack of 

Bulletin of PAHO 26(Z), 1992 109 



antibiotic therapy (3). The study being 
reported included a rural area as well as 
the same urban-suburban area included 
in the pilot study. 

METHODS 

Subjects 

The urban-suburban study area con- 
sisted of the municipality of Naucalpan, 
which has a population of about one mil- 
lion people and is part of the northern 
metropolitan area of Mexico City. The ru- 
ral area consisted of four districts with a 
total population of about 100,000 in the 
state of Tlaxcala that are located about 
200 kilometers east of Mexico City. 

These areas were chosen because an 
AR1 control program had been activated 
there. Cases were identified through re- 
gional municipalities’ death registries. 
(Registered infant mortality was 24 deaths 
per thousand live births in the urban area 
and 35 per thousand in the rural area in 
1987.) Measles transmission was not oc- 
curring during the study period. All the 
recorded deaths among children under 
five years old were classified twice a week 
in accordance with the 9th ReFision of 
the International Classification of Dis- 
eases (ICD) (4). 

From 15 November 1986 to 31 May 1987 
an attempt was made to visit the families 
of all children under five in the study 
areas who had died of AlU with ICD codes 
460-66, 470-74, and 480-90 (including 
acute respiratory infections such as lar- 
yngitis, AR1 of multiple localization or 
without localization, acute bronchitis and 
bronchiolitis, influenza, pneumonia, and 
bronchitis without specification). 

Controls who had suffered an episode 
of acute respiratory illness were sought 
through a clockwise house-to-house search 
in the case’s neighborhood (Photo 1). They 
were matched to the fatal cases with re- 
gard to the time of case onset (within a 

one-month period) and the subject’s age 
at the time of onset (within one month 
if the subject had been under three months 
old and within two months if the subject 
had been older). 

Both clinical and timing criteria were 
used to decide if a case or control should 
be enrolled in the study. The clinical cri- 
teria were the same for cases and con- 
trols. Only cases and controls who had 
suffered an episode with cough, hoarse- 
ness, or wheezing, and also with chest 
retractions, nasal flaring, or cyanosis were 
enrolled. These criteria are similar to those 
recommended by WHO (5). The infor- 
mants, who were the children’s care- 
takers and in most instances (85%) their 
mothers, were shown slides of children 
with and without malnutrition who had 
labored respiration (i.e., retraction of in- 
tercostal spaces) in order to help with the 
histories (Photo 2). Free and informed 
consent was obtained to interview these 
caretakers. 

Regarding timing, only fatal cases 
whose caretakers were interviewed within 
15 days of the child’s death were enrolled 
in the study. Controls who had com- 
pletely recovered one month before the 
date of the interview were excluded, as 
were those who were not free of respi- 
ratory signs or symptoms during the two 
days before the interview. 

Data Collection 

Collected data included the mother’s 
age, whether the mother was employed 
outside the home, whether or not the 
child was breast-fed, the breast-fed child’s 
age at last breast-feeding, the duration 
and physical signs of the acute severe 
respiratory illness episode, whether a 
physician was consulted for the illness, 
and the medications used. 

The caretakers were shown samples of 
available medicines used for treating res- 
piratory illness that could have been pre- 
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Photo 1 (top). Two of the interviewers (nurses Patricia Gonzalez and Alejandro 
Resales) with a mother and child who were interviewed in connection with 
this study. The boxes carried by the interviewers hold samples of labels and 
containers for medical products commonly used to treat ARI cases. Photo 2 
(bottom). One of the clinical slides used in the study as a visual aid during 
both case and control interviews. (Photo by lmagen Lima.) 
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scribed or purchased without a prescrip- 
tion. When possible, leftover medicine 
was examined to improve the history re- 
garding the subject’s medication with an- 
tibiotics, and such leftovers were added 
to the samples shown. 

An attempt was also made to ascertain 
the subject’s birth weight and weight at 
the time of disease onset from the care- 
taker. The subject’s weight-for-age was 
then calculated according to the National 
Center for Health Statistics reference 
population, and the subject was classi- 
fied as underweight if his or her weight 
fell more than two standard deviations 
below the mean weight-for-age (< -2 z 
score), otherwise being placed in the ref- 
erence category. The former group cor- 
responded to those with second or third 
degree malnutrition according to the 
Gomez weight-for-age classification (6). 

The number of lifetime physician visits 
for routine care, immunization, and ill- 
ness care were ascertained from the care- 
taker. 

Several indicators were used to assess 
social and economic conditions in the 
household. These included the nature of 
household furniture, monthly household 
income, parents’ occupation, parents’ ed- 
ucational level, home construction, and 
basic sanitation. 

Close field supervision was main- 
tained, and the !reliability of the interview 
data was judged by assessing the degree 
of agreement between the original inter- 
view and a second interview conducted 
by a different interviewer in a random 
sample of 5.4% of the interviews. 

Data Analysis 

Paired odds ratios (OR) and 95% con- 
fidence intervals (CI) were calcuIated as 
described by Schlesselman (7). The at- 
tributable risk among the exposed was 
calculated as described by Cole and 
MacMahon (8). The etiologic fraction and 

corresponding confidence interval were 
calculated using the formula of Kuritz and 
Landis (9). Continuous variables were 
tested by t-tests, analysis of variance, and 
log-rank tests. Unpaired dichotomous 
variable associations were collapsed across 
strata of additional variables using the 
Mantel-Haenszel method (20). Tests for 
homogeneity of the odds ratio across strata 
using the Breslow and Day chi square 
statistic were performed (II). Condi- 
tional multiple logistic regression analy- 
sis was used to control for confounding 
in the analysis of independent factors and 
to test the hypothesis of deviation from 
multiplicative joint effects (22). 

All variables that maintained an inde- 
pendent relationship to case-control sta- 
tus (p < 0.10) or that had a reasonable 
potential for changing the estimate of 
antibiotic use were entered into the model. 
They were also entered to check for joint 
confounding of the relationship between 
antibiotic use and case-control status. We 
checked the aptness of the logistic model, 
particularly whether or not there was a 
monotonically increasing and sigmoidal 
risk function, using an informal good- 
ness of fit examination as described by 
Neter, Wasserman, and Kutner (13), and 
then using a formal Hosmer and Leme- 
show goodness of fit test (14) with two 
degrees of freedom by collapsing the 
groups in quartiles of the fitted values. 

RESULTS 

One hundred thirty-four apparent AR1 
deaths among children under five years 
of age were identified in the study pe- 
riod. Sixty-nine of these deaths were ex- 
cluded because the caretaker interview 
could not be conducted within 15 days 
of death, aspiration (as opposed to ARI) 
could not be ruled out as the cause of 
death, or an appropriate control could 
not be found. These excluded cases had 
approximately the same age and geo- 
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graphic distribution as the 65 accepted 
cases. Of the latter, 46 were in the urban- 
suburban area and 19 were in the rural 
area. The 46 cases in the urban-suburban 
area were clustered geographically in a 
pattern similar to the clustering of pov- 
erty within that area. 

Forty-nine of the fatalities studied (75%) 
occurred in the first six months of life, 
11 (17%) occurred in the second six 
months, and 5 (8%) occurred in later 
childhood. The average time from the on- 
set of illness to death was 6.8 days, with 
16 (25%) of the subjects dying during the 
first reported day of illness and 23 (35%) 
during the second through fourth days 
of illness. 

Forty-four of the 65 deaths (68%) oc- 
curred at home. Only 7 (11%) took place 
in a hospital, the remaining 14 (21%) hav- 
ing happened outside the home (in an 
ambulance, emergency room, or doctor’s 
office) while medical care for the victim 
was being sought. Thirty-five (80%) of 
the 44 children dying at home had seen 
a physician during the course of their 
fatal illness. 

Antibiotic Use 

Information on antibiotic use was 
available for all but two of the fatal cases 

and one control. The difference between 
cases and controls regarding receipt of 
antibiotics was remarkable. Fifty-five per- 
cent of the cases but only 12% of the 
controls failed to receive any antibiotics. 
There were 29 case-control pairs where 
the control received antibiotics and the 
case did not-but only one case-control 
pair where the reverse was true. The 
matched pair odds ratio was thus 29 with 
a 95% confidence interval of 3.9-213; and 
the attributable risk among the exposed 
was 97% (95% CI = 90%-lOO%), mean- 
ing that if the association were causal, 
approximately 97% of the fatalities that 
did not receive antibiotics could have been 
prevented with antibiotics. The etiologic 
fraction was 54% (95% CI = 41%~68%), 
indicating that approximately 54% of all 
the study group fatalities due to ARl could 
have been prevented if all the study group 
children had received antibiotics. 

Table 1 lists specific antibiotics used to 
treat study cases and controls and shows 
the numbers of children known to have 
received each type. These data indicate 
that penicillin was not frequently pre- 
scribed but that ampicillin was the drug 
of choice, being received by the largest 
numbers of both study children and con- 
trols. When caretakers said they had given 
antibiotics or any other medication to 

Table 1. Antibiotics given to fatal ARI cases and matched controls in the 
1986-l 987 Naucalpan-Tlaxcala study, by type of antibiotic. 

Cases Controls 

No. (%) No. W) 

Type of antibiotic known 
Type not known 

Total receiving antibiotics 

Types received where known: 
Ampicillin 
Penicillin 
Erythromycin 
Sulfamethoxazole 
Others 

Subtotal 

19 (68) 45 (8) 
9 (32) 11 (20) 

28 (100) 56 (100) 

12 
5 
1 
0 
1 

19 

(63) 
(26) 

(5) 
(0) 
(5) 

(100) 

20 
3 
7 
4 

11 

45 

(44) 
(7) 

(16) 
(9) 

(24) 

(100) 
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either a case or control, we were gener- more than five days while the case’s ill- 
ally able to get leftover bottles and boxes ness did not. The reverse was true of 
or to identify the brand name of the prod- only 6 pairs, yielding an estimated odds 
uct (naturally, this was not the case when ratio of 5.7 with a 95% confidence inter- 
caretakers reported having given no an- val of 2.1-17.3. 
tibiotic or medication). In a small study Unpaired stratification indicated that the 
of reliability the k statistic for antibiotic duration of illness might modify the as- 
history was 0.9, but a formal z-test failed sociation between antibiotic administration 
to reject the null hypothesis. This k sta- and case-control status. Therefore, we have 
tistic measured the degree of agreement presented the unmatched stratified 
between the results of the two mter- analyses in order to better describe the 
views. The null hypothesis tested was modification by illness duration. This un- 
that the histories of antibiotic use col- matched analysis should be biased to- 
lected by different interviewers were in- ward the null hypothesis within any strata. 
dependent so they agreed by chance (i.e., In the “less than five days duration” 
the underlying k = 0). The test statistic strata there were 37 fatal cases, of which 
was provided by the ratio of the observed 11 received antibiotics. There were also 
k over the standard error of the observed 11 control cases in this strata, of which 
k, a ratio that follows the standard nor- 10 received antibiotics. The unmatched 
ma1 distribution. odds ratio was thus 24 with a 95% con- 

No differences were found between fidence interval of 2.5-167.0. 
cases and controls with regard to the In the “greater than five days dura- 
socioeconomic variables, maternal em- tion” strata, the effect of antibiotic use 
ployment outside of the home, or gen- was notably diminished. There were 25 
der. Variables that were found to have fatal cases in this strata, of which 17 re- 
an association with case-control status and ceived antibiotics; and there were 53 con- 
that exhibited some potential for con- trol cases, of which 46 received antibiot- 
founding the association found between its. The unmatched odds ratio was thus 
case outcome and antibiotic use were the 3.1 with a 95% confidence interval of 0.8- 
duration of the illness episode, the se- 11.5. The difference between the odds 
verity of illness, low weight-for-age, ratios in these two strata was tested using 
cessation of breast-feeding before onset the Breslow and Day test and was found 
of illness, whether or not a physician to be nearly significant at p = .09. 
was visited during the illness, and ma- A matched analysis of the association 
ternal age (Table 2). The account that fol- between antibiotic use and illness out- 
lows considers each of these six poten- come, stratifying for duration of illness, 
tially confounding factors -individually yielded similar results. However, of 43 
at first and then jointly with antibiotic matched sets in the stratum of shorter 
use. duration, the denominator was 0, al- 

though the Mantel-Haenszel adjusted OR 

Duration of Illness was still significant. A conditional logistic 
regression analysis of the effect of anti- 

Information on duration of the illness biotics, controlling for duration, yielded 
episode was available for 64 of the 65 a point estimate odds ratio of 19.6 with 
case-control pairs. Sixty-one percent of a 95% confidence interval of 2.6-149.4. 
the cases but only 17% of the controls There could be further confounding 
had illnesses that lasted less than five within the “less than five day” group. To 
days. In 34 pairs the control’s illness lasted maximize the completeness of our con- 
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Table 2. A comparison of some selected characteristics of fatal ARI cases and matched controls 
in the 1986-l 987 Naucaloan-Tlaxcala studv. 

Variable 
(exposed group 
in parentheses) 

Subjects exposed Discordant pairs 

Cases Controls 
Matched pair Logistic regression 

____ ~ Exposed Exposed odds ratio adjusted odds ratio” 
No. (%) No. (%) cases controls (95% Cl) (95% Cl) 

No antibiotics 
during ARI episode 

Duration of ARI 
episode (<S days) 

Low weight-for-age 
(c-2 SD) 

Chest retractions 
during ARI episode 

Maternal age 
(<20 years) 

Breast-feeding stopped 
before onset 
of illness 

Physician not visited 
during ARI episode 

Mother worked outside 
of home 

Low birth weight 
(<2,500 g) 

Household without 
piped water 

Monthly family 
income (< US$lOO) 

Household without 
refrigerator 

Sex (male) 
Maternal education 

(<complete primary) 

35 (55) 8 (12) 

39 (61) 11 (17) 

19 (33) 5 (9) 

33 

19 

40 (61) 26 

16 (25) 9 (14) 

22 (34) 15 (23) 

9 (16) 6 (10) 

57 (88) 51 (78) 

32 (49) 

46 (71) 
39 60) 

26 (40) 

(52) 

(30) 

25 

10 

25 (39) 

41 (63) 
36 (55) 

27 (41) 

(38) 

(15) 

29 1 

34 6 

14 3 

5 14 

16 7 

20 6 

13 5 

13 5 

8 4 

12 6 

16 9 

14 9 

16 13 

11 12 

29 (3.9-213.0) 

5.7 (2.1-17.3) 

4.7 (1.1-29.4) 

0.4 (0.8-0.2) 

2.3 (0.8-7.0) 

3.3 (1.2-10.8) 

2.6 (0.8-10.1) 

2.0 (0.8-10.1) 

2.0 (0.5-10.2) 

2.0 (0.6-7.0) 

1.8 (0.7-4.8) 

1.6 (0.6-4.3) 
1.2 (0.5-2.9) 

0.9 (0.3-2.4) 

28.5 (2.1-393.4) 

6.9 (1.1-45.1) 

8.1 (0.8-84.0) 

0.1 (1.2-0.01) 

7.6 (1.4-79.2) 

- 

- 

- 

- 

- 

- 

- 
- 

- 
aAdjusted for the remaining variables that list odds ratios. 

trol over such confounding by the du- 
ration of illness factor, we made five un- 
paired strata of children whose illnesses 
lasted 1, 2, 3, 4, and 5 or more days. The 
summary Mantel-Haenszel odds ratio was 
4.4 with a 95% confidence interval of 1.6- 
12.5. A conditional logistic regression 
controlling the effect of antibiotic use for 
duration of illness with an interaction term 
was attempted but failed to converge. 

Severity of Illness 

Although strict clinical criteria were ap- 
plied in enrolling both cases and controls 
in the study, the controls showed some 

evidence of actually having had more se- 
vere illness than the cases. Information 
on severity was missing for one death. 
Fever was present historically in 66% (42) 
of the cases as compared to 92% (60) of 
the controls. Cyanosis was present in 33% 
(21) of the cases and 38% (25) of the con- 
trols. Chest retractions were present in 
52% (33) of the cases and 74% (48) of the 
controls. Cough was present in 33% (21) 
of the cases and 39% (25) of the controls. 
In a matched pair analysis, 14 pairs were 
found where chest retractions were pres- 
ent in the control but absent in the 
matched case. The reverse situation was 
found in only 5 case-control pairs. These 
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latter findings indicate a significantly 
higher reporting of severe respiratory ill- 
ness symptoms in the controls than in 
the cases (OR = 0.4, 95% CL = 0.8-0.2). 
The presence of chest retractions was a 
consistent difference in the disease se- 
verity reported for cases and controls, and 
one that was systematically screened for 
by use of clinical slides (Photo 2). In fur- 
ther analyses, chest retractions were used 
as an index of severity of the episode. 

In a conditional logistic regression with 
antibiotic use and the presence of chest 
retractions the odds ratio for lack of anti- 
biotic use was 31.4 (95% CI = 4.0-246.8), 
while that for chest retractions was 0.3 
(95% CI = 1.3-0.1). 

Low Weight-for-Age 

Information on the subjects’ weight be- 
fore onset of illness was available for 57 
cases, 57 controls, and 52 matched case- 
control pairs. (It should be noted that 
weight-for-age was difficult to obtain 
within the context of our study’s design 
and could only be crudely classified.) In 
14 of the matched pairs the case was over 
two standard deviations below the ex- 
pected weight for age while the control 
was above this two standard deviation 
limit. In three pairs the reverse situation 
was found. These data yielded a matched 
pair low weight-for-age odds ratio of 4.7 
(95% CI = 1.1-29.4). 

Information about whether a physician 
was seen for the illness was lacking in 
one fatal case. Forty-eight out of 64 cases 
(75%) saw a physician. Information as to 
whether antibiotics were used, recorded 
in 47 of the 48 cases, indicated that only 
27 (57%) of these 47 received antibiotics. 
Fifty-six of the 65 controls (86%) saw a 
physician. Information about antibiotic 
use, available for 55 of these 56 controls, 
indicated that 51 (93%) received antibiot- 
ics. Thus the major reason that cases failed 
to get antibiotics was not because they 
failed to go to a physician. Rather, they 
failed to get antibiotics more frequently 
than controls even when they went to a 
physician. 

In the strata that did not go to a phy- 
sician, 1 of 15 cases got antibiotics (7%) 
as compared to 4 of 9 controls (44%). No 
control of the effect of antibiotics for phy- 
sician visits is indicated, as this is an in- 
tervening variable. 

In a conditional logistic regression with 
low weight-for-age and antibiotic use the 
odds ratio for no antibiotic administra- 
tion was 24.8 (95% CI = 3.0-205.4), while 
the low weight-for-age odds ratio was 5.8 
(95% CI = 1.1-30.0). 

Maternal Age 

Information regarding maternal age was 
only missing for one of the fatal cases. 
In 16 matched pairs the case had a teen- 
age mother while the control did not. The 
reverse was true in 7 pairs (OR = 2.3; 
95% CI = 0.8-7.0). In a conditional lo- 
gistic regression with maternal age less 
than 20 years and use of antibiotics, the 
odds ratio for use of antibiotics was 37.8 
(95% CI = 4.6-311.5) while that for ma- 
ternal age less than 20 years was 3.8 (95% 
CI = 1.1-13.8). 

Cessation of Breast-feeding 

Whether or not breast-feeding had 
ceased before the onset of illness could 
be determined for all the cases and con- 
trols. The matched pair odds ratio for 

failure to breast-feed was 3.3 (95% CI = 
1.2-10.8). In a conditional logistic regres- 
sion with cessation of breast-feeding and 
antibiotic use the odds ratio for no anti- 
biotic use was 33.3 (95% CI = 4.51-310), 
while the odds ratio for cessation of breast- 
feeding was 1.2 (95% CI = 0.4-4.2). 

Physician Contact 
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General Findings 

When duration of illness, presence of 
intercostal retractions, low weight-for-age, 
and maternal age under 20 years were 
entered into a conditional logistic regres- 
sion along with antibiotic use, the odds 
ratio for antibiotic use was 28.5 (95% 
CI = 2.1-393.4). 

Figure 1 shows the main result ob- 
tained by an informal goodness of fit ex- 
amination. The horizontal axis shows the 
natural log of the odds of being a case; 
these values were obtained by plugging 
each individual’s actual values for each 
variable in the final model into the con- 
ditional logistic formula. The vertical axis 
shows the observed proportion of cases 
in each quartile. The response function 
is monotonic and sigmoidal in shape. The 
Hosmer-Lemeshow chi-square statistic 
with two degrees of freedom yielded a p 
value of 0.16, thus failing to reject the 
hypothesis that the model fit the data. 
As in any goodness of fit test, a large p 
value enhances the acceptability of the 
model. 

Figure 1. A chart showing the main result of 
an informal goodness of fit examination 
(diagnostic plot of the observed proportion of 
cases, by quartiles of fitted values, in the final 
model of the ARI case-control study). 

Ftted logd value a’= In(p/q) 

DISCUSSION AND 
CONCLUSIONS 

A central element in the WHO pro- 
gram for control of acute respiratory in- 
fections is use of antibiotics, Some public 
health workers, including the authors, 
have been skeptical about whether anti- 
biotics could be highly effective in treat- 
ing an illness that is quite often viral. 
However, in a manner consistent with 
other studies (5), the findings reported 
here suggest a major participation by bac- 
terial infections in severe episodes of ARI. 
Specifically, the crude etiologic fraction 
of ARI fatalities among our study chil- 
dren that could have been avoided 
through antibiotic use was 54%. Even in 
those cases where antibiotics were used, 
there is some reason to think that better 
antibiotic administration might have pre- 
vented death. 

Our results are consistent with the re- 
sults of other studies-performed in Par-a, 
Brazil (X), and Tanzania (16)-that have 
looked at ARI mortality relative to anti- 
biotic use. Both of these studies reported 
that decreases in severe ARI and infant 
mortality were achieved with simplified 
standardized treatments of acute severe 
respiratory illness episodes in young chil- 
dren. Our study controlled for more ex- 
traneous variables than did these other 
studies. 

Factors we were able to control for in- 
cluded the duration of illness, the sever- 
ity of illness, low weight-for-age, socio- 
economic status, the subject’s age, and 
maternal age. The duration of illness 
probably modifies the effect of antibiotic 
use, but this study yielded inconclusive 
evidence of that. Therefore, we decided 
to control the effect of antibiotics for the 
duration of illness. The greatest risk from 
failure to receive antibiotics occurs in the 
early stage of the illness. Accordingly, we 
controlled for the possibility that controls 
had more time in which to receive anti- 
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biotics than did cases simply because they 
survived further into the illness. This was 
done through an unmatched analysis 
stratifying the duration on each day of 
illness up to five days and calculating a 
Mantel-Haenszel summary odds ratio. 
Even though this analysis was biased to- 
ward the null hypothesis by failing to 
take case-control pairing into account, it 
still showed antibiotic use to have had a 
significant effect. 

Our data indicate that the severity of 
illness was greater among the controls 
than among the cases. This finding is 
confusing and might cast doubts on the 
interviewing process as a source of bias. 
Perhaps interviewers applied less strict 
criteria when excluding cases from the 
study than when excluding controls. It is 
also possible that the history of the illness 
episode tended to be more complete for 
the controls than for the cases. In either 
event, control for severity of illness still 
indicates antibiotic use had a significant 
effect; appropriate data relating to sever- 
ity of illness are included in Table 2 to 
show that this observed difference was 
taken into account in reporting the effect 
of antibiotic use. 

As noted above, weight-for-age data 
were hard to obtain and could only be 
crudely classified. We see no strong ba- 
sis, however, for differential weight-for- 
age misclassification. It was demon- 
strated recently that when major physical 
symptoms of acute lower respiratory in- 
fection like those considered in our study 
were taken into account, the specificity 
of the “verbal autopsy” was high (17). 
Important differences exist between our 
study population and that studied by 
Kalter et al. (17) that may preclude gen- 
eralization of their results to our data; 
however, theirs is one of few reports on 
the validation of methods that has been 
published in this important research area. 

Some reports have pointed out the im- 
portance of malnutrition and indicators 

of low socioeconomic status in AR1 prog- 
nosis (28, 19). When controls are selected 
from neighboring or nearby homes, as 
was done in our study, some important 
degree of socioeconomic status matching 
may exist. Then, although key socioeco- 
nomic differences may exist and may play 
an important role in ARI, these differ- 
ences may not confound other reported 
associations. In our study, even when 
several potentially confounding factors 
were taken into consideration jointly in 
a conditional logistic regression with little 
power, the effect of antibiotic use re- 
mained strong and significant. Other var- 
iables that should be explored by future 
research include types of treatment other 
than antibiotic therapy that young chil- 
dren receive (physiotherapy, rehydra- 
tion, etc.). In our study treatments such 
as these were received by very few sub- 
jects. 

The possibility that selection or ob- 
server biases could have affected the va- 
lidity of the finding about antibiotic ef- 
fects has to be considered. In particular, 
since only 49% of the potential cases were 
enrolled in the study, we must consider 
the chances of selection bias affecting our 
major relationship of concern. Indeed, 
incompleteness of death registration in 
slum urban and rural areas might even 
have increased the proportion of cases 
not included. Nevertheless, in general we 
feel that such cases which were not en- 
rolled were likely to have come from the 
poorest and least socially stable strata 
of society and were therefore less likely 
than enrolled cases to have received anti- 
biotics. 

There is also another selection bias that 
could have influenced our finding. That 
is, families might have taken their chil- 
dren to hospitals outside of the registra- 
tion areas where cases were sought for 
this study. Some of those children might 
have died in these outside hospitals, either 
as inpatients or while in emergency rooms. 
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And while these children would not have 
been enrolled in the study, they would 
have been more likely to receive anti- 
biotics. 

To assess the possibility that this latter 
bias affected our results, we made a com- 
parative study of the proportions of deaths 
occurring at home and in hospitals among 
our study subjects and among Naucalpan 
fatalities registered for 1987. Deaths in 
this latter descriptive study were ascer- 
tained using all deaths registered in Nau- 
calpan and not just those recorded for 
the registration districts included in our 
main study. We found that the propor- 
tion of all Naucalpan children dying from 
pneumonia and influenza who died at 
home was 68%, exactly the same as the 
percentage of case-control study children 
who died at home. Moreover, only 17% 
of all Naucalpan infant deaths from 
pneumonia and influenza were found to 
have occurred among hospital inpatients. 
These data indicate little chance that 
selection bias caused by referral of hos- 
pitalized cases could have influenced our 
findings. 

Recall bias might have arisen if the 
families of fatal cases were less able than 
the families of controls to remember 
medications used. Normally, however, 
we would think that recall bias would 
affect the results in the opposite direction 
(i.e., a case’s mother recalling all too well 
a product she blamed for her child’s 
death). Interviewer bias could also have 
been involved, in that interviewers might 
not have probed for antibiotic use history 
with the same thoroughness in dealing 
with cases as they did in dealing with 
controls. In this regard it is reassuring to 
note that there was agreement between 
the antibiotics cited on the attending 
physicians’ prescriptions and those iden- 
tified through caretaker recollections and 
leftover medications. 

If we accept that antibiotics can pre- 
vent many deaths from ARI among chil- 

dren, the findings of this study suggest 
a need for further research on how that 
end should be achieved. It is clearly not 
enough just to get ARI patients to see a 
physician. They must also be recognized 
by the physician as having severe cases, 
and special arrangements must be made 
to ensure that they get their antibiotics- 
rather than leaving the physician’s office 
with a prescription that limited resources 
cannot fill. 
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PAHO Participates in Expo ‘92 

The Pan American Health Organization, along with the Inter-Ameri- 
can Development Bank, the Organization of American States, and the 
Inter-American Institute for Cooperation on Agriculture, joined the 
more than 100 countries participating in the 1992 Universal Exposition 
(Expo ‘92) in Seville, Spain, by creating an Inter-American System ex- 
hibit for the Pavilion of the Americas. PAHO’s contribution consists of 
interactive videos, an exhibit on health in the Americas, and a high- 
tech epidemiologic map that illustrates the spread of disease. Expo ‘92, 
which began in April and will-run for six months, is expected to host 
nearly 20 million visitors. 

I 
Source: PAHO Today, January/February 1992, p. 3. 
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