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I N’I’RODUCTION 
Acute respiratory infections, 

together with d&heal diseases and mal- 
nutrition, are the leading causes of mor- 
bidity and mortality in children under 
five years of age in developing countries 
(1, 2). In the specific case of Central 
America, acute respiratory infections in 
this age group are responsible for 25 % to 
50 % of all pediatric consultations at offr- 
cial health services, and for 5 % to 20 % 
of all mortality in the same age group 
(3). Given the magnitude of the prob- 
lem, all the Central American countries 
and Panama, following the technical rec- 
ommendations of international experts 
(4), have begun activities designed to 
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control acute respiratory infections 
within the framework of their integrated 
five-year plans for child survival (J) . 

Despite this, however, the ep- 
idemiology of acute respiratory infec- 
tions in Central America and Panama is 
not yet well understood. More specifi- 
cally, the causes of differences in the 
morbidity and mortality reported in dif- 
ferent countries, and even in different 
parts of the same country, have not been 
properly identified (6). It is true that the 
available literature reports results- 
sometimes contradictory ones-regard- 
ing factors linked to the incidence and 
duration of acute respiratory infections in 
preschool children-factors such as 
breast-feeding and early weaning (i’- 
IO), housing characteristics, sanitary and 
socioeconomic conditions, overcrowd- 
ing, seasonal fluctuations (11, 12), and 
nutritional status (13, 14). However, few % 
studies have been conducted on the epi- 2 
demiology of respiratory diseases in the 3 
Central American region. 2 

Within this context, the pur- 
pose of the work reported here was to ex- 
amine relationships between socioeco- a 
nomic, environmental, and nutritional 2 
features on the one hand, and respiratory 
infections on the other, in children under 

3 
a, 

two years of age residing in rural areas of 
Guatemala. 383 



M ATERWLS AND 
METHODS 

Between 1977 and 1980, the 
Institute of Nutrition of Central America 
and Panama (INCAP) conducted a lon- 
gitudinal project on health and nutrition 
among indigenous populations residing 
permanently on 12 coffee plantations. A 
population census performed as part of 
the project found the total 1977 popula- 
tion of permanent residents on these 
plantations to be approximately 7,000. 

The plantations were located 
along the southern coast of Guatemala, 
near the town of Patulul in SuchitepE- 
quez Department. The altitude of this 
region is roughly 75 meters above sea 
level, and its annual average rainfall is 
150 millimeters. A rainy season lasts 
from April through September and a dry 
season from October through March. 
The annual average temperature, with- 
out major seasonal variations, is around 
28°C (15). 

In coordination with the Min- 
istry of Health of Guatemala, and with 
the assistance of the plantation owners, 
INCAP established a simplified health 
care program on each plantation run by 
health promoters under the close super- 
vision of the project’s nursing auxiliaries 
and physicians. The promoters, selected 
by each plantation’s management from 

% 
among the plantation workers and resi- 

cr\ dents, were trained in the use of an oper- 
l-4 ations manual prepared by INCAP (16 . 
53 17). This manual included a simplified 
2 therapeutic guide for clinical manage- 
.g ment of patients visiting the clinics set 
9) 

% 
up at each plantation. A total of 16 pro- 

El 
moters-all women-were trained so as 

2 

to provide an average of at least one pro- 
moter per 100 families, or about one per 
500 residents. 
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In handling clinic visits for 
acute respiratory infections, the project 

health personnel3 used the therapeutic 
guide, which described the signs and 
symptoms of the most common respira- 
tory infections and indicated the thera- 
peutic procedures to follow in each case. 
The project’s health personnel were in- 
structed in the standardized use of this 
guide, and a strict system of supervision 
was maintained by the physicians and 
nursing auxiliaries to ensure that the pa- 
tients received good-quality health care. 
All information obtained from the clinic 
visits was recorded on preceded forms for 
subsequent computer analysis. 

In addition to providing 
health services, the project collected mor- 
bidity data from individual residences. 
During the first year, between Septem- 
ber 1977 and October 1978, all families 
residing on the plantations were visited 
every two weeks. Adequately trained in- 
terviewers used a standardized form to 
collect longitudinal data on signs and 
symptoms presented by children under 
five years of age during the two weeks 
preceding the visit. (The analysis re- 
ported here includes children up to two 
years of age.) In each case, information 
was obtained on the following respira- 
tory signs and symptoms: nasal secre- 
tions, cough, and stridor and “rattle” in 
the chest. Information was collected on 
the date of onset and termination of each 
symptom, so as to permit study of its fre- 
quency and duration. 

3 Including physicians, auxiliary nurses, and health pro- 
moters. 



These fortnightly home sur- 
vey data, together with data on the signs 
and symptoms responsible for clinic visits 
by the same children, permitted compar- 
ison of morbidity in the home with re- 
spiratory symptoms for which services 
were sought at each plantation clinic. 
These data were analyzed to determine 
the average duration and number of epi- 
sodes of each symptom during each 
quarter of the year. An absence of symp- 
toms for three or more days was the crite- 
rion used to differentiate one episode 
from another. 

The project also compiled 
prospective information on the physical 
growth of preschool children in each 
quarter. This information was analyzed 
to determine 2 point scores4 resulting 
from comparison of internationally rec- 
ommended WHO anthropometric pop- 
ulation reference data on weight-for-age, 
weight-for-length, and length-for-age 
(18). If the distribution of the project 
population were statistically normal, no 
more than 2.5 % of the children should 
have been found below 2.00 standard 
deviations from the mean, and no more 
than 16 % below 1 .OO standard devia- 
tions from the mean. Those children in- 
cluded in the analysis were those under 
two years old from whom anthropomet- 
ric data were obtained at the beginning 
and end of each quarter of the study. 

Finally, data were gathered on 
the socioeconomic characteristics of the 
study population. Because the study 
population consisted of the children of 
permanent farm workers with similar sal- 
aries and benefits (e.g., housing and 
services furnished by the plantation), its 
socioeconomic status proved to be quite 
homogeneous. Typical housing on these 
plantations consisted of a dwelling with a 

4 2 score = the number of standard deviations from the 
mean. 

wood-burning stove for cooking. Some 
families had modified their dwellings by 
doing such things as placing the kitchen 
outside the house. 

R ESULTS 
Table 1 presents October 

197i’-September 1978 information by 
quarter on children under two years of 
age within the study areas-including 
data on physical growth measurements, 
respiratory symptoms, and utilization of 
health services. The anthropometric data 
are expressed as the percentages of chil- 
dren under two years of age who were 
over 2 standard deviations below the 
weight-for-age standard, over 1 standard 
deviation below the weight-for-length 
standard, and over 3 standard deviations 
below the length-for-age standard. The 
weight-for-age and length-for-age data 
showed high percentages of the study 
children to exhibit delayed growth in 
terms of both weight and length, while 
the weight-for-length data pointed to 
acute nutritional problems. 

With respect to respiratory 
disease morbidity, children under two 
years of age manifested nasal secretion 
for a greater length of time (approxi- 
mately 30% of each quarter) than they 
manifested cough (about 13 % of each 
quarter) or stridor and “rattle” (4% of 
each quarter). The average number of 
episodes of nasal secretion, productive 
cough, and strider and “rattle” per quar- 
ter were 1.1, 0.5, and 0.2, respectively. 
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TABLE 1. Anthropometric indicators, symptoms of acute respiratory infection, and health services utilization among indige- 
nous children under two years of age in the study areas of Guatemala. Data on respiratory symptoms and health services 
ufflization are given in terms of averages plus or minus 1 standard deviation (SD). 

Quarter 

Characteristics of the children Oti-Dee 1977 Jan-Mar 1978 Apr-June 1978 July-Sept 1978 

Number of cases 

Anthmpometry: 
Weight-for-age (% > 2 SD below the 

international reference standard) 
Weight-for-length (% > 1 SD below the 

international reference standard) 
Length-for-age (% > 3 SD below the 

international reference standard) 

Symptoms of acute respiratory infection: 
Nasal secretion: 

Frequency (average no. of episodes per 
quarter -I 1 SD) 

Average % of quarter spent with 
symptom +I SD 

Cough: 
Frequency (average no. of episodes per 

quarter +I SD) 
Average % of quarter spent with 

symptom +I SD 

Strider and “rattle”: 
Frequency (average no. of episodes per 

quarter +I SD) 
Average % of quarter spent with 

symptom rl SD 

Utilization of health services: 
Average number of visits to clinics 

for ARI +I SD 

131 

44.2 49.9 42.1 42.4 

19.8 22.6 17.5 17.7 

39.6 34.9 36.5 31.7 

1.29+0.81 

23.9222.1 

0.63kO.64 

12.1 k18.5 

0.24kO.53 

4.4k11.5 

0.69k1.02 0.4320.87 0.41 kO.74 0.38kO.68 

233 280 257 

1.14+0.83 

28.6k26.9 

1.2220.88 0.90+0.79 

35.6231.7 31.4k30.8 

0.54kO.64 0.59kO.73 0.3720.57 

13.4220.6 14.5t21.8 11.3221.8 

0.22co.50 

4.8k14.1 

0.21kO.46 

4.3k13.9 

0.13+0.34 

4.2214.5 

The greatest frequency of re- 
spiratory symptoms was seen in a part of 
the dry season (October-December), and 
to a lesser extent in a part of the rainy 
season (April-June). However, these sea- 
sonal differences were not found to be 
statistically significant: and for that rea- 
son the analyses presented here used data 
from the two seasons combined. 

The average number of visits 
to clinics for respiratory problems was ap- 
proximately 0.5 per quarter. 

Analysis of data on the visits 
to clinics for specific symptoms relating 

to those detected by means of the fort- 
nightly home surveys revealed that the 
health services were relatively under- 
utilized. That is, the likelihood that ser- 
vices would be requested if a specific re- 
spiratory symptom were present was 
36%, 29%, and 43 % for nasal secre- 
tion, cough, and stridor and “rattle,” 
respectively. 



Table 2 presents data on rela- 
tionships between respiratory symptoms 
on the one hand and socioeconomic and 
housing conditions on the other. Regard- 
ing the average frequency and duration 
of respiratory symptoms, several statisti- 
cally significant differences were found. 
Specifically, children from families with 
an illiterate as compared to a literate 
head of household were found to have a 
significantly longer average duration of 
nasal secretion; those living in houses 
without indoor drinking-water supplies 
had a significantly greater average dura- 
tion and frequency of cough and of stri- 
dor and “rattle”; those living in homes 
with excreta disposal facilities had a sig- 
nificantly greater duration of cough; and 
children living in permanent housing 
had a significantly lower frequency and 
duration of stridor and “rattle.” 

Relationships between respir- 
atory morbidity and nutritional status es- 
timated by anthropometric measure- 
ments are shown in Table 3. Children 
were classified as being low, medium, or 
high in terms of weight-for-age, length- 
for-age, and weight-for-length, and for 
each group the average frequency and 
duration of nasal secretion, cough, and 
stridor and “rattle” were calculated. As 
shown in the table, children with rela- 
tively better nutritional status (as indi- 
cated by weight-for-length) had a greater 
average incidence and duration of cough 
and of stridor and “rattle” than children 
with poorer nutritional status. However, 
no statistically significant symptomatic 
differences were found among the chil- 
dren with relatively greater or lesser 
weight-for-age or length-for-age. 

Finally, relationships between 
symptoms of respiratory infection, use of 
health services, and changes in quarterly 
anthropometric measurements (indica- 
tive of nutritional status) were examined 
in the study children (Table 4). The an- 
thropometric changes occurring in each 

quarter were expressed as changes in the 
2 scores of weight-for-age, weight-for- 
length, and length-for-age. Specifically, 
changes in quarterly 2 scores ( + 1 SD) 
were found for children without respira- 
tory disease symptoms, and also for those 
with nasal secretion, cough, or stridor 
and “rattle.” For those with each of these 
symptoms, separate values were found 
for the children using health services and 
those not using health services. 

As Table 4 shows, the 2 scores 
for all groups (with and without symp- 
toms) showed negative anthropometric 
changes indicative of the growth retarda- 
tion process in children under two years 
of age in this population. However, rela- 
tively greater average growth retardation 
was found among study children with 
one or more episodes of respiratory 
symptoms than among those who pre- 
sented no respiratory symptoms. Finally, 
quarterly data on the children with nasal 
secretion and cough who used health 
services suggested they experienced more 
growth retardation (as indicated by their 
average 2 scores) than did children with 
the same symptoms who did not use the 
health services. However, the situation 
was reversed in the case of stridor and 
“rattle,” with those who did not use 
health services showing more growth re- 
tardation. 

These physical growth differ- 
ences between children who used the 
health services and those who did not are 
not statistically significant and could 
merely reflect differences in the severity 
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TABLE 2. Frequency and durafion of acute respiratory infection symptoms per quarter, among children under two years dd, by indiirs of socioeconomic status and 
housing qualii 

Literacy of head of household: 
llliierate 
Literate (reads and writes) 

No. of 
cases 

418 
273 

Nasal secretion Cough Stridor and “rattle" 

% of time No. of % of time No. of % of time No. of 
with disease episodes with disease episodes with disease episodes 

k1SD kISD k1SD rl SD +lSD +lSD 

32.5+3O.Oa 1.17r0.84 13.9k20.8 0.55+0.66 5.2k13.9 0.22+0.59 
27.2+27.6a 1.10+0.86 12.5221.7 0.5OkO.64 3.5213.4 0.16kO.40 

Cmking: 
In the house 
Outside the house 

Water supply: 
Inside the house 
Outside the house 

431 31.6k28.9 1.18kO.85 12.9k19.3 0.65kO.54 3.8+11.1 0.19+0.42 
442 30.4k29.9 1.10+0.82 13.7-1-22.6 0.5220.67 4.6k14.2 0.21kO.49 

74 31.2~30.3 1.1220.83 9.3+19.5a 0.3920.57 1.6~k6.2~ 0.08kO.28 
808 30.9229.2 1.13kO.84 13.5+21.1a 0.5420.66 4.5+13.4a 0.21kO.47 

Excreta disposal facilities: 
None 
Sanitary facility 

Breast-feeding: 
None 
Exclusive breast-feeding 

Housing: 
Hut 
Permanent construction 

a T test Indicates P-c 0.05. 
b T test indicates PC 0.01. 

840 31.Ok29.3 1.13-r-0.82 12.9+20.3b 0.5220.65 4.2k12.9 0.19+0.45 
41 31.2k28.8 1.31+1.10 20.6k31.0b 0.63kO.73 5.7217.4 0.27kO.59 

406 31.4k29.0 1.19kO.82 13.3221.2 0.55kO.68 4.3213.7 0.2220.50 
175 34.0228.8 1.25kO.80 13.7220.6 0.5420.65 3.7212.2 0.17+0.40 

174 31.6k33.2 1.14kO.82 12.3+19.0 0.53kO.67 6.4+16.6a 0.26kO.54 
343 29.5k29.7 1.06t0.80 13.7222.8 0.53kO.66 3.6~k12.1~ 0.16+0.40 



TABLE 3. Frequency and duratfon of nasal secretion, cough, and stridor and “rattfe” per quarter among study children under two years of age in different antfuopometric 
categories. The standard deviations cited are those above or below the previously mentioned international reference standards contained in reference 78. 

Anthropometric categories 

Weight-for-age: 
Low (2 2.00 SD below standard) 
Intermediate (1.99-l .OO SD below standard) 
High (0.99 SD below standard to 3.00 SD 

above standard) 

Weight-for-length: 
Low (2 1 .OO SD below standard) 
Intermediate (0.99-0.00 SD below standard) 
High (0.01-3.00 SD above standard) 

Length-for-age: 
Low (L 3.00 SD below standard) 
Intermediate (2.99-2.00 SD below standard) 
High (1.99 SD below standard to 3.00 SD 

above standard) 

No. of 
cases 

392 
255 
254 

157 
303 
370 

313 
270 
305 

Nasal secretion Cough Stridor and “rattle” 

% of time No. of % of time No. of % of time No. of 
with disease episodes with disease episodes with disease episodes 

(average) (average) (average) (average) (average) (average) 

30.7 1.09 12.7 0.53 3.6 0.17 
33.3 1.26 15.0 0.56 5.6 0.24 
28.9 1.11 11.9 0.48 4.3 0.18 

32.3 1.12 10.6a 0.48 2.P 0.14a 
33.1 1.20 14.4a 0.56 3.93 0.18a 
30.7 1.18 14.2a 0.54 5.9 0.24a 

29.6 1.10 12.9 0.54 4.0 0.18 
34.1 1.23 14.8 0.57 5.4 0.23 
28.9 1.11 11.5 0.47 4.0 0.17 

a By analysis al variance. PiO.05. 
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TABLE 4. Quattedy changes in weigM and length in study children O-2 years old, by presence or absence of nasal secretion, Cough, or sbidor and “raffle” and utilization or 
nonulffn of health senrices (expressed as quarterly changes in 2 scores + 1 SD). 

Children with nasal secretion, cough, or stddor and “rattle” 

Children without nasal secretion, Children utilizing Children not utilizing 
cough, or strfdor and “rattle” health services heaith services 

Changes in Changes in Changes in 
Anthropometdc Z scores Anthropometric Z scores Z scores 

No. index (21 SD) Symptom indicator No. (+l SD) No. (21 SD) 

139 Weight-for-age -0.14 (20.87) 

I 

Weight-for-age 184 -0.35 (20.82) 334 -0.19 (kO.76) 
133 Length-for-age -0.14 (20.91) Nasal secretion Length-for-age 178 -0.25 (20.70) 319 -0.19 (kO.60) 
114 Weight-for-length -0.18(+1.12) Weight-for-length 172 -0.28 (21.02) 305 -0.18 (kl.04) 

L 

Weight-for-age 115 -0.33 (20.94) 181 -0.22 (kO.79) 
Cough Length-for-age 113 -0.20 (21.06) 176 -0.17 (kO.63) 

Weight-for-length 106 -0.32 (+l.OO) 167 -0.21 (21.07) 

Weight-for-age 46 -0.29 (kO.62) 61 -0.31 (20.80) 
Strfdor and “rattle” Length-for-age 68 -0.22 (20.76) 100 -0.24 (20.66) 

Weight-for-length 54 -0.25 (kO.67) 55 -0.31 (2 1.09) 



of the symptoms for which services were 
or were not sought, especially in the case 
of nasal secretion and cough. This ap- 
pears reasonable, since (as noted previ- 
ously) the chances that health services 
would be used when the study symptoms 
were present were less than 50%-even 
in cases presenting the most severe symp- 
tom, stridor and “rattle.” 

C ONCLUDING 
REMARKS 

The study children exhibited 
a high incidence of acute respiratory dis- 
ease symptoms, especially nasal secre- 
tion. However, the results obtained are 
comparable with those reported from 
several studies of other populations in ru- 
ral areas of Guatemala (N-21). Further- 
more, high prevalence of physical growth 
retardation and low weight-for-length 
indexes were also found in these other 
populations, respectively suggesting 
chronic and acute protein-energy malnu- 
trition . 

In the study reported here, 
correlations were found between some 
respiratory disease symptoms and certain 
socioeconomic risk factors-notably the 
availability of an indoor water supply, 
housing conditions, and literacy. How- 
ever, significant relationships between 
these symptoms and various other fac- 
tors-including location of the kitchen 
(and consequently indoor smoke) and 
breast-feeding-were not found. Since 
factors such as ventilation in the home 
were not taken into account, the validity 

of the former finding is questionable. In 
the latter case, evidence of a link be- 
tween breast-feeding and the incidence 
of acute respiratory disease is not conclu- 
sive (9, 22). It has been suggested that 
breast-feeding may have a major impact 
on the severity-but not the frequency- 
of respiratory infections (8). 

However, relationships were 
found between respiratory symptoms 
and anthropometric indicators of nutri- 
tional status-notably the weight-for- 
length indicator that tends to reflect cur- 
rent nutritional status. This latter 
association, which suggests a greater inci- 
dence of respiratory signs and symptoms 
in children with better current nutri- 
tional status, has also been reported in 
other epidemiologic and clinical studies 
(21, 23) while contradicting findings 
from studies done in urban areas of Costa 
Rica and Colombia (13, 14). The extent 
to which these associations between the 
incidence of respiratory infections and 
nutritional status are due to interfering 
factors (for instance variables related to 
socioeconomic status) should be exam- 
ined in future studies. 

Our findings also demon- 
strate that acute respiratory infections 

2 
0 

negatively affect child growth rates in z 
terms of length and weight, because the 

u 

study children who presented one or 
& 
5 

more respiratory symptoms in a given 
quarter exhibited slower growth than & 

those with no reported symptoms. The 2 
data also showed less (though not statisti- 
tally significant) growth retardation 8 

among children with less severe respira- 2 w 
tory symptoms (such as nasal secretion) as . 
compared to those with more severe -G t3 
symptoms. s 

With the exception of chil- G 
dren with stridor and “rattle,” medical -& 
services provided for symptoms of acute 6 
respiratory infection were not found to 
have had a positive effect on the nutri- 
tional status of the children studied. 391 



Generally speaking, it may be 
concluded that the health services made 
available were underutilized, since serv- 
ices at the plantation clinics were sought 
for less than 50% of the study children 
under two years of age who presented 
symptoms. Demand resulting from more 
serious symptoms, such as stridor and 
“rattle,” was greater than that resulting 
from more common symptoms like nasal 
secretion. Nevertheless, none of the 
symptoms involved elicited a demand for 
health services exceeding 50% of the 
cases studied. 

S UMMARY 
The aim of the analysis pre- 

sented here was to examine patterns of 
acute respiratory disease in a population 
of rural Guatemalan children. The spe- 
cific population studied had participated 
in a longitudinal project on health and 
nutrition conducted by the Institute of 
Nutrition of Central America and Pan- 
ama at 12 coffee plantations in 1977- 
1980. Project data assessed in this article 
include the incidence and duration of 
three respiratory disease symptoms (nasal 
secretion, cough, and stridor and “rat- 
tle”) among clinic patients and residents 
under two years old in the study areas be- 
tween September 1977 and October 
1978; anthropometric indicators derived 

% 
2 

from each child’s length, weight, and 
age; and information on the study sub- . 

s jects’ socioeconomic status. 
2 The average number of epi- 
.g sodes of nasal secretion, cough, and stri- 
QJ a dor and “rattle” per quarter among the 
a 

2 
studychildrenwere 1.1, 0.5, and0.2, re- 

spectively. This high incidence of acute 
respiratory disease symptoms is compara- 
ble to those found by several other stud- 
ies of rural Guatemalan populations. 

The data also suggest that 
available clinics tended to be underuti- 
lized, because only 36% of the children 
with nasal secretion, 29% with cough, 
and 43% with stridor and “rattle” vis- 
ited the clinics. Regarding nutritional 
status, study children with apparently 
better nutritional status (as indicated by 
their weight-for-length) had a greater av- 
erage incidence and duration of cough 
and stridor and “rattle.” Medical services 
provided for children with nasal secre- 
tion or cough did not appear to have a 
positive effect on the children’s nutri- 
tional status. 

Correlations were also found 
between some respiratory disease symp- 
toms and certain socioeconomic risk fac- 
tors-notably the availability of an in- 
door water supply, housing conditions, 
and literacy. In addition, the findings 
demonstrated that acute respiratory in- 
fections affected the speed of children’s 
growth in terms of both length and 
weight, because the children who had 
one or more of the respiratory disease 
symptoms studied in a given quarter ex- 
hibited slower growth than those with 
none of these symptoms. 
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