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The household survey presented here provides recent information 
on morbidity and mortality patterns in rural lowland Bolivia. The 
data are intended to aid health planners and others concerned with 
impTom*ng the delivey of rural health services in this and com- 
parable settings. 

Introduction 

Information on the health needs of rural 
populations is meager in most parts of Latin 
America. This presents a critical problem for 
Bolivia, a country actively planning the 
expansion of medical and preventive health 
services to rural communities. While the Boli- 
vian Government has established a health in- 
formation system to report births, deaths, and 
utilization of medical services, marked under- 
reporting limits this system’s usefulness. 
Hence, until a more comprehensive informa- 
tion system can be established at the national 
level, surveys of local populations provide the 
only available and effective means of gather- 
ing community-based health data. 

As part of a program to expand care ser- 
vices for rural communities, the Government 
of Bolivia and the United States Agency for 
International Development have jointly estab- 
lished a demonstration project to deliver low- 
cost health services to the Montero region of 
central Bolivia. Basic preventive and medical 
services are to be provided by locally recruited 
health “promoters” at the community level, 
while health workers with more advanced 
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training are to provide medical support at 
health or medical posts and regional hospi- 
tals. 

Before implementing the demonstration 
project, an area-wide household survey was 
conducted to determine the local population’s 
baseline health status. This survey is to be 
repeated in the same general area in several 
years, in order to evaluate the demonstration 
project’s impact on community morbidity and 
mortality patterns. 

The present article describes that baseline 
household survey and several of its more im- 
portant findings. The survey results relating 
to childbearing and breast-feeding (1) 
episodes of disabling illness (Z), and malnu- 
trition screening (3) have been reported else- 
where. The information presented here 
should prove useful to epidemiologists, health 
planners, and administrators, both in Bolivia 
and elsewhere, who are concerned about im- 
proving the delivery of rural health services. 

Materials and Methods 

The Survey Population 

The Montero region survey was conducted 
in October-December 1977. The region, ap- 
proximately 5,000 square kilometers in ex- 
tent, is a lowland area that over the past 15 
years has experienced a major immigration of 
Quechua-speaking people from the Bolivian 
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highlands. Dominated by agriculture, much 
of the land is inhabited by small landholders 
and sharecroppers. The largest nearby city, 
Santa Cruz, lies about 60 kilometers south of 
Montero . 

The survey covered 51 communities in 11 
areas within the general region (Figure 1). 
Eight of these areas (containing 39 com- 
munities) were to be included within the 
demonstration project employing locally 
recruited health promoters. The remaining 
three areas (containing 12 communities) were 
not to be included in the demonstration proj- 
ect. Instead it was intended that they serve as 
control areas for evaluating the project’s 
health impact. For the purposes of this 
report, data from all 11 areas (51 communi- 
ties) have been combined and presented as 
part of a single cross-sectional survey. 

approximately 21,000 people residing in 
3,529 houses. These houses were initially 
divided into 705 sets of five. Sampled house- 
holds were selected in a two-stage process: 226 
sets of five houses were randomly selected 
from the total list of 705 sets, and three houses 
were then randomly selected from each of the 
226 sets. This resulted in selection of 678 
houses. Up to three visits were made to inter- 
view the residents of each selected house. If 
the dwelling was vacant or was not a family’s 
primary dwelling- as occurred in 209 
cases- a supplemental sample was randomly 
drawn from the remaining two houses in each 
sampled set. 

Nearly one-fifth of all households in the 
area were included in the sample survey. The 
widely-dispersed nature of some rural housing 
necessitated modification of the sampling 
procedure. 

The 51 communities were known to contain 

Information was gathered on all members 
of the households surveyed. Before commenc- 
ing the survey, a community meeting was con- 
ducted in each area to ensure a high rate of 
participation. It was announced at the 
meeting that a physician (medical intern) 
would be available for consultation with 
anyone in the community. A small monetary 
charge was made for this service. Any medica- 
tion required was provided at minimal cost. 

Figure 1. The Montero region of Bolivia, showing the 11 survey areas. 
The small black and white dots represent communities and local capitals 

that were not included in the survey. 
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All proceeds were forwarded to the commu- 
nity’s health committee for local use. The 
participation rate was excellent: of the 617 
occupied houses chosen, household members 
in 605 (98 per cent) participated in the 
survey. 

The Intervikw 

After giving the interviewers a week of for- 
mal training, the interview was pretested on 
237 people in Santa Cruz. Appropriate pro- 
cedural modifications were then made before 
the actual survey began. The interviews were 
performed by three teams of two interviewers, 
all of whom were auxiliary nurses from the 
demonstration project. One member of each 
team was fluent in Quechua. All people in the 
sampled households spoke either Spanish or 
Quechua. Where Quechua was the interview 
subject’s sole language, the interview was con- 
ducted by the team member who spoke 
Quechua. Other bilingual family members 
provided assistance when needed. 

The interview was divided into two general 
sections. The first dealt with demographic in- 
formation-including births and deaths dur- 
ing the preceding year. If a delivery occurred 
during the previous 12 months, data were 
gathered on the health care providers in- 
volved and the costs associated with the event. 

The second section of the interview re- 
quested information about episodes of illness 
during the 2 weeks preceding the interview. 
Data were gathered on the nature and effects 
of these episodes, the health care providers in- 
volved, and the associated costs. All reported 
illness episodes were recorded exactly as 
described by the subjects. These were then 
coded by one person in Santa Cruz, with the 
assistance of the project physician. 

The Physical Examination 

Anthropometric measurements, stool speci- 
mens, and blood samples were obtained from 
all children less than 6 years of age. Each 
child was weighed on an upright Detect0 scale 

to the nearest 0.1 kg. Children unable to 
stand by themselves were held by an older 
person, the holder’s weight being subtracted 
from the total weight obtained. A standard 
weight was used to adjust the scale before use 
at each household. 

The height of all children over 2 years old 
was measured on the Detect0 scale to the 
nearest 0.1 cm. The recumbent length of 
younger children was measured using a stan- 
dard horizontal measuring board with a fixed 
tape, a vertical headboard, and a movable 
footboard. One auxiliary nurse on each inter- 
view team was assigned to take height and 
weight measurements throughout the survey. 

Mid-upper arm, chest, and head circum- 
ferences were obtained at the standard loca- 
tions (4), using a plastic-coated cloth tape 
calibrated in tenths of centimeters. The cir- 
cumference measurements were made by one 
member of each interview team. 

Fecal specimens were obtained by distrib- 
uting cardboard collection cups and detailed 
instructions to the selected families on the 
evening before the interview. The following 
day the driver-laboratory assistant transport- 
ing the interview teams visited each house, 
retrieved the cups, and processed the samples. 
The time needed for the laboratory techni- 
cian to collect and process the fecal specimen 
averaged between 1 and 2 hours. Two sam- 
ples of each specimen were prepared for a 
direct smear examination, one with saline 
and the other with Lugol’s (iodine) solution. 
Each slide was examined with a monocular, 
manual-adjusting microscope (American Op- 
tical) with an external light source. A positive 
determination was based on the presence of at 
least two eggs or larvae of a particular para- 
site. 

Blood for a hematocrit was collected by 
finger-prick in heparinized capillary tubes. 
All samples were centrifuged in the field for 5 
minutes, using an electrical centrifuge and 
portable generator, before measuring the re- 
suits . 

Parents of children with positive diagnoses 
of intestinal parasites or anemia were im- 
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mediately notified, and the children were 
treated without charge by the team physician. 
When appropriate, medications for follow-up 
treatment were left with the community 
health promoter or auxiliary nurse. 

Results 

Population Characteristics 

The sample population consisted of 3,372 
people living in 605 households, the average 
number per household being 5.6. Age was re- 
corded for all but 23 of those surveyed. As 
shown in Table 1, the population was rela- 
tively young, 51 per cent of the males and 53 
per cent of the females being less than 15 
years of age. Overall, there were 1.12 children 
under 15 years of age for every person 15-64 
years old. 

Among those 18 years or older, the two 
principal languages spoken in the household 
were Spanish and Quechua. A few individuals 
spoke Aymara (Table 2). As Table 2 in- 
dicates, however, nearly all males 18 years of 
age or older were able to speak and read 

Table 2. Principal language and knowledge of 
Spanish among Montero region residents. Data 

shown are for members of the survey population 
18 years of age or over, by sex. 

Men Women 

No. % No. % 

Principal language 
Spanish 
Quechua 
Aymara 
Other 

Total 
Speaks Spanish 

Yes 
No 

Total 
Reads Spanish 

Yes 
No 

Total 

421 57 336 50 
312 42 323 48 

6 1 9 1 
3 0 6 1 

742 100 674 100 

720 98 581 89 
18 2 72 11 

738= 100 653a 100 

592 82 304 48 
132 18 323 52 
724b 100 627b 100 

aSpanish-speaking capability unknown for 4 males and 
21 females. 

bSpanish-reading capability unknown for 18 males and 
47 females. 

Spanish. Among females in this age range the 
situation was different; for while many could 
converse in Spanish, only half were able to 

Table 1. The population surveyed in the Montero region of Bolivia in October- 
December 1977, by age and sex. 

Age in years No. 

Males Females 

Cumulative y0 No. Cumulative y0 

o-4 335 19.7 383 23.3 
5-9 332 39.1 294 41.2 

10-14 206 51.2 203 53.5 
15-19 127 58.7 137 61.8 
20-24 123 65.9 112 68.6 
25-29 124 73.2 139 77.1 
30-34 108 79.5 99 83.1 
35-39 120 86.6 108 89.7 
40-44 73 90.8 57 93.1 
45-49 59 94.3 46 95.9 
50-54 43 96.8 22 97.3 
55-59 29 98.5 19 98.4 
60-64 7 98.9 10 99.0 
65-69 10 99.5 6 99.4 
70-74 3 99.7 5 99.7 
75-79 5 100.0 5 100.0 

Total 1,704a 1 ,645a 

aThe ages of 15 males and 18 females are unknown. 
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read Spanish. This relatively low female liter- 
acy correlates with the education data con- 
tained in Table 3. Those data indicate that 
all but 12 per cent of the adult males had 
received some formal education, while nearly 
40 per cent of the adult females had com- 
pleted no schooling. 

Most adult men (75 per cent) fell into the 
occupational category of “self-employed agri- 
cultural worker,” while 7 per cent were placed 
in the next-most-common “transportation 
worker” category. Ninety-four per cent of the 
adult women indicated that they were house- 
hold workers. 

The population was very stable. Ninety-six 
per cent of those over 1 year old resided in the 
same household they had lived in the year 
before. Overall, 13.0 per cent of the people 
surveyed in the lowland Montero region said 
they were born in the altiplano; another 20.9 
per cent said they were born in the highland 
valleys: and 65.5 per cent said they were born 
in the Zlanos (lowland plains). The remaining 
0.6 per cent said they had been born in 
various other areas. 

Table 3. Formal education of the surveyed residents 
of the Montero region who were 18 years of age or 

older, by sex. 

Males Females 

Years of schooling No. % No. % 

None 79 11.6 207 39.5 
1-3 291 42.8 174 33.2 
4-6 236 34.7 116 22.1 
7-9 50 7.4 15 2.9 

IO-12 22 3.2 9 1.7 
13+ 2 0.3 3 0.6 

Total 680= 100.0 524= 100.0 

‘Years of schooling unknown for 62 males and 150 
females. 

Bi&s in the Preceding Year 

There were 185 reported births during the 
12 months preceding the survey; the popula- 
tion’s crude birth rate was thus 54.9 births per 
1,000 people surveyed. The general fertility 
rate was 277.6 births per 1,000 women 15-44 

years of age, four times that of comparably 
aged women in the United States that same 
year (5). 

It should be noted, however, that both 
birth and fertility rates are traditionally de- 
rived by determining the number of live 
births during a given year and dividing by the 
midyear (or average) population for that 
same year. For purposes of this survey that 
method was slightly modified, the calcula- 
tions being based on the population at the 
end rather than the midpoint of the reporting 
year. However, this modification should not 
greatly affect the magnitudes of the rates in- 
volved. _ 

Deaths in the Preceding Year 

A total of 39 deaths were reported among 
members of the surveyed households during 
the 12 months preceding the survey (see Table 
4). Of these deaths, 21 occurred among in- 
fants less than 1 year old. Again, the mor- 
tality rates shown in Table 4 were derived by 
dividing the number of deaths during the year 
by the population at the end of the reporting 
year-rather than at the midpoint, which is 
the time generally used in most studies. As 
with the birth and fertility rates, however, this 
slight modification should not greatly affect 
the results obtained. 

Comparison of mortality patterns in the 
survey area with those prevailing in the U.S. 
in 1976 (Figure 2) shows that the observed 

Table 4. Mortality among members of the surveyed 
households of the Montero region in the 12 months 

preceding the interview, by age. 

Age No. of survey No. of Deaths per 
in years subjects deaths 1,000 people 

<l 172 21 122.1= 
l-4 546 10 18.3 
5-14 1,035 3 2.9 

15-24 499 2 4.0 
225 1,097 3 2.7 

Total 3,349b 39 11.6 

‘Infant mortality = 113.5 deaths per 1,000 live births. 
‘The age of 23 people surveyed is unknown. 
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Figure 2. Standardized mortality ratios (SMR) 
for death from all causes in four Montero region 

age groups, comparing “expected” mortality 
(standard 1976 U.S. rates) with observed 

mortality in the Montero survey. 

n = Observed Number oi Deaths 

o-4 5-14 15-24 25-77 
AGE (YEARS) 

deaths among the younger age groups greatly 
exceeded the number of deaths that would be 
expected based on the U.S. death rates for 
those groups. On the other hand, the number 
of deaths reported among those over 24 years 
old was similar to that expected among a 
comparable U.S. population. 

This point is brought out more clearly by 
the Standardized Mortality Ratio (SMR), 
which involves indirect age-adjustment of the 
Bolivian data using the U.S. mortality rates as 
a standard. Procedurally, the Bolivian sub- 
jects were separated into multiple age groups 
starting with birth to 1 year, l-4 years, and 
5-year age intervals thereafter. The death 
rate in each group was then compared to the 
respective 1976 U.S. death rate for the same 
age group. The intervals were subsequently 
combined into the following age groups: O-4 
years, 5-14 years, 15-24 years, and over 24 
years (see Figure 2). For example, the Mon- 
tero survey found 31 deaths and 718 subjects 
in the O-4 year age group. If the U.S. mortal- 
ity figures for this age group were applied to 
718 subjects, only 3.1 deaths would have been 
expected. Therefore, the SMR (the ratio of 
survey deaths reported to U.S. deaths ex- 
pected) was 31:3.1 or 1O:l. For the whole 
survey population, the SMR was 4.3:1; that 
is, there were over four times as many deaths 

reported as one would expect among an aver- 
age U.S. population of comparable age. How- 
ever, the greatest discrepancy between the 
survey data and the U.S. mortality data oc- 
curred in the early childhood years, and as 
children approached maturity a relatively 
more favorable mortality pattern emerged in 
the Montero region. 

Infant and Neonatal Deaths 

Infant mortality and neonatal mortality are 
both measures of deaths per 1,000 live births 
in a given year. Infant mortality refers to 
deaths among subjects less than 1 year of age, 
while neonatal mortality refers to deaths 
among those less than 28 days of age. The 
survey of the Montero region found an infant 
death rate of 113.5 per 1,000 live births. This 
figure is approximately eight times greater 
than the 1977 U.S. infant death rate of 14.1 
per 1,000 live births (7). Neonatal mortality. 
in the Montero region was found to be 59.5 
deaths per 1,000 live births, a figure approx- 
imately six times greater than the 1977 U.S. 
neonatal death rate of 9.9 per 1,000 live 
births (7). 

Morbidity in the Preceding Two Weeks 

When asked about episodes of illness dur- 
ing the previous 14 days, 1,403 of the 3,372 
people included in the survey (42 per cent) 
said they had experienced a recent health 
problem. The rates of illness among male and 
female subjects in different five-year age 
groups, based on these reports, are shown in 
Figure 3. In general, the rates were relatively 
high during the first five years of life, fell to 
their lowest levels between 10 and 15 years of 
age, and then gradually rose with increasing 
age. In every age range except O-5 years, 
females had higher reported illness rates than 
males. These differences were most marked in 
the adult years. 

Overall, in the total population of 3,372 
persons, 1,969 (58 per cent) reported having 
no episode of illness, 1,181 (35 per cent) 
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Figure 3. People with one or more reported 
episodes of illness in the 2 weeks preceding 

the interview, by age and sex. 
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reported experiencing one, 192 (6 per cent) 
reported having two, and 30 (1 per cent) 
reported three. The total number of illness 
episodes reported was 1,625. Nearly half (46 
per cent) of the reported episodes involved 
either respiratory or gastrointestinal prob- 
lems. As described elsewhere (Z), both 
gastrointestinal and respiratory problems 
were most common among young children. 
Together, these two categories of illness ac- 
counted for 59 per cent of all the reported ill- 
nesses among those less than 5 years of age. 

Medical Expenses 

During the preceding 14 days, the average 
expenditure for treating illness was US $2.13 
per person.* This averages out to US $4.42 
per episode of illness. Over 76 per cent of this 
money was spent on medication. Only 15 per 
cent was used to pay the fees of the medical 
care providers; transportation expenses ac- 
counted for 5 per cent of the total; and the re- 
maining 4 per cent was spent on other things. 
As indicated in Figure 4, the average per 
capita expenditure varied considerably by age 
and sex. In general, the average amount 
spent on illness episodes tended to increase 
with age, but there appeared to be no consis- 
tent difference between the expenditures of 

4At an exchange rate of US $1.00 = 20 Bolivian pesos. 

Figure 4. Average per capita expenditure, in 
U.S. dollars, for episodes of illness experienced 
in the 2 weeks preceding the survey interview, 

by age and sex (US $1.00 = 20 Bolivian 
pesos). 
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males and females. This finding seems some- 
what unusual, especially in view of the higher 
reported rates of female morbidity. 

Malnutrition 

The World Health Organization recently 
published a growth chart using the U.S. 
childhood population as a reference standard 
(8). Since no standard is available for well- 
nourished Bolivian children, we based our 
calculations upon the WHO growth stan- 
dards. 

Children in the Montero region survey were 
designated as having a low weight for their 
age if that weight was at or below the third 
percentile weight of reference U.S. children 
of like age and sex. So if the Bolivian children 
had been identical to the U.S. children, ap- 
proximately 3 per cent would have been iden- 
tified as low weight-for-age. In fact, consider- 
ably more than 3 per cent were included in 
this category (Figure 5). Overall, 12.5 per 
cent of the boys and 20.4 per cent of the girls 
in the O-4 year age group were found to have 
low weights for their ages. The prevalence of 
low weight-for-age was lowest among infants 
(those less than 1 year of age) and was lower 
among boys than among girls in all the age 
groups involved. The latter finding is 
unusual, since the U.S. reference standards 
are sex-specific, and so we would have ex- 
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Figure 5. The percentages of Montero region children O-4 years of age who 
were at or below the third percentile of the U.S. reference population in 

terms of weight for age. 
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petted to observe an equal prevalence of low 
weight-for-age children among both sexes. 

The use of low height-for-age values and 
various mid-upper arm circumference mea- 
surements to indicate low weight-for-age has 
been described elsewhere (3). In addition, 
Jelliffe (4) has suggested using a chest circum- 
ference/head circumference ratio of less than 
1 as a community indicator of malnutrition 
among children 6 months to 5 years of age. 

The average head and chest circumferences 
found in the Montero survey are shown in 
Table 5. For each set of measurements, boys 
tended to have greater values than girls; and, 
as expected, the respective values for both 
boys and girls increased with age. The utility 

of the chest circumference/head circumfer- 
ence ratio as a screening measure for iden- 
tifying low weight-for-age children in this 
population is indicated by the data in Figure 
6. Using low weight-for-age as an indicator of 
malnutrition, the sensitivity of the chest-head 
index (chest circumference less than head cir- 
cumference) was very low; that is, few low 
weight-for-age children were correctly iden- 
tified as such by the index. The specificity of 
the index, on the other hand, was relatively 
high; that is, those children whose weight-for- 
age was above the third percentile of the U.S. 
reference standard generally had chest cir- 
cumferences greater than their head circum- 
ferences. Unfortunately our data suggest that 

Table 5. Average head and chest circumferences in centimeters ( 2 1 standard deviation) of children in the 
Montero region population, by age and sex. 

Age in 
years 

Boys Girls 

No. of Head Chest No. of Head Chest 
boys circumference circumference circumference circumference 

measured= x?c 1SD yi ISD 
girls 

measured= xiz 1SD xi ISD 

<l 86 42.3 f 3.5 44.0 zt 4.2 82 41.2 f 4.4 42.6 k 5.5 
1 65 46.6 f 1.6 48.9 f 2.3 71 45.0 i 2.8 46.7 I!Z 2.5 
2 61 48.1 f 1.6 51.7 * 3.0 82 46.9 zt 1.3 50.9 k 2.7 
3 65 49.5 f 1.7 54.3 iz 2.3 78 47.7 * 1.9 53.2 k 3.0 
4 52 49.9 * 1.7 55.6 f 3.8 65 48.9 zt 2.0 54.8 i 3.0 
5 74 50.4 i 1.6 57.3 f 3.0 78 49.7 LIZ 1.8 56.1 zt 2.5 

‘Data lacking for 16 boys and 12 girls. 
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Figure 6. A diagram showing how data on the Montero area children’s chest circumference/head 
circumference ratio compared to low-weight-for-age data as an indicator of malnutrition-in 

terms of sensitivity, specificity, and predictive value. 
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the predictive value of the chest-head index, Figure 7. Presence of intestinal parasites in stool 
and hence its usefulness as a screening tool, is specimens from Montero region children O-5 

relatively low-because only 34 per-cent of 
those whose chest circumference was less than IOO- 

their head circumference were among those 9. 
identified as malnourished by the weight-for- z 
age data. This predictive value was somewhat 
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Fecal samples from all children less than 6 IO- 
years of age were examined for roundworms 
@scar& lumbricoides), hookworms (Necator 
americanus and Ancylostoma duodenale), 
whipworms (Trichuris trichiura), and 
strongyloides (Strongyloides stercoralis). As 
Figure 7 indicates, roundworm eggs were de- 
tected in over 60 per cent of the children 3 
years of age and older. Nearly 26 per cent of 
the children examined had detectable hook- 
worm eggs in their stools- this percentage 
increasing from a low of 3 per cent among in- 

years of age. 

N= 822 

Ascarls 
. 

Hookworms 

Trlchurts 
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fants to a high of 45 per cent among four- 
year-olds. Whipworm eggs were observed in 
the feces of nearly 8 per cent of the children, 
while strongyloides larvae were found in the 
stool samples of approximately 3 per cent. As 
Table 6 shows, stools from 39 per cent of the 
children yielded no intestinal parasites, while 
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Table 6. The number of intestinal parasite speciesa 
found in stool specimens from children O-5 years of age 

in the Montero region households. 

No. of No. of 
different children 
species examined” % 

Cumulative 
% 

0 318 38.7 38.7 
1 321 39.1 77.7 
2 153 18.6 96.4 
3 28 3.4 99.8 
4 2 0.2 100.0 

aAscaris lumbrtcozdes, Necator amencanw, Ancylo- 
stoma duodenale, Trtchurzs trichrura, and Strongylozdes 
ste7comlis. 

bData lacking for 65 of 887 children. 

stools from 22 per cent were found to contain 
two or more species. 

These data were derived from direct micro- 
scopic examination of fecal smears. This 
method is easy to use in the field, but it yields 
less accurate results than the concentration 
methods employed in most urban labora- 
tories. Since eggs or larvae may be overlooked 
in the direct smear, a negative stool examina- 
tion does not necessarily mean a child is free 
of intestinal parasites. In actuality, the levels 
of infection shown in Figure 7 were the mini- 
mum levels for these children; the true levels 
of infection were probably much higher. 

Hematocrits 

Hematocrit levels were determined from 
blood samples of children less than 6 years of 

age. The mean levels (Table 7) varied little 
with age and sex, but they were about 10 per 
cent lower than the average hematocrit level 
of 37.5 per cent found for U.S. children l-5 
years of age (9). In fact, only 9 per cent of the 
U.S. children had hematocrit levels below the 
average level found in the Bolivian children. 
While there is little evidence that moderately 
reduced hematocrit levels are associated with 
any physiologic or medical symptoms, arbi- 
trary cutoff points have been recommended 
for diagnostic purposes. Fomon (10) has sug- 
gested that anemia be defined as a reduction 
in the hematocrit level below 34 per cent, a 
level that pertains to both sexes from 6 
months through 10 years of age. This cutoff 
point is in agreement with the WHO defini- 
tion of anemia (II). If we accept this value, 
the survey data indicate that nearly one-half 
of all children below 6 years of age in the 
Montero region were anemic. 

Discussion 

The household survey presented here 
brings out the adverse health conditions that 
prevail in rural Bolivia. Malnutrition and 
communicable diseases both take their toll, 
with early death being a common outcome. 

When analyzing health patterns in a com- 
munity, the clearest indicator of poor health 
status is high mortality, especially among 
young children. The Montero survey showed 
10 times as many deaths among children O-4 
years of age than would be expected if U.S. 

Table 7. Average hematocrit values (% + 1 standard deviation) obtained with blood 
samples from children O-5 years of age in the Montero region households. 

Boysd GirW 

Age in No. of No. of 
years boys tested xk 1SD girls tested xk 1SD 

<l 86 33.9 i 5.5 82 34.9 * 6.6 
1 65 33.1 * 3.6 71 32.9 * 4.4 
2 61 33.0 * 4.1 82 33.2 + 4.1 
3 65 33.3 * 4.3 78 33.4 + 4.5 
4 52 33.4 * 4.3 65 33.8 * 5.7 
5 74 34.4 * 4.0 70 34.5 + 3.4 

“Data lacking for 16 boys and 12 girls. 
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mortality patterns prevailed. Moreover, chil- 
dren under 5 years of age exhibited relatively 
high rates of morbidity for both minor and 
disabling illnesses (2). Intestinal parasites 
were found in the stools of over 60 per cent of 
the children. Over half the children were 
anemic according to WHO criteria. Many of 
the children O-4 years of age were mal- 
nourished, and 17 per cent had abnormally 
low weight for their age. All of these findings 
substantiate the fact that there is a tremen- 
dous health problem among the young chil- 
dren of this survey area. 

The infant and neonatal death rates 
reported here were on the same order of 
magnitude as those reported for Viacha and 
La Paz, Bolivia, by Puffer and Serrano in 
connection with the 1968-1972 Inter- 
American Investigation of Mortality in 
Childhood coordinated by the Pan American 
Health Organization (13). The infant death 
rate found in the Montero region was 114 
deaths per 1,000 live births. This appears 
comparable to the rate of 124 deaths per 
1,000 live births reported by Puffer and Ser- 
rano for Viacha, a rural altiplano community 
southwest of La Paz, and somewhat higher 
than the 73 per 1,000 live births reported for 
the La Paz area. The observed Montero neo- 
natal death rate of 60 deaths per 1,000 live 
births was considerably higher than the rates 
reported by Puffer and Serrano for either 
Viacha (49 per 1,000 live births) or La Paz (28 
per 1,000 live births). 

Among children l-4 years of age, the ob- 
served Montero death rate (18 per 1,000 pop- 
ulation) was lower than that reported for 
Viacha (22 per 1,000 population), but higher 
than that reported for La Paz (12 per 1,000 
population). 

With regard to the infant mortality figures, 
which are often used in reviewing a region’s 

health status, a word of caution is in order. In 
particular, the number of live births reported 
among the survey population may have been 
less than the actual number of live births. At 
the time of the survey 172 children less than 
one year of age were living in the households 
studied, and during the preceding year 185 
live births were reported. But since 21 deaths 
were reported among these infants, more 
births (up to 193) may have occurred. And 
while adoption of infants from outside the 
survey area could have accounted for the dif- 
ference, it seems more likely that errors oc- 
curred-either in the reporting of live births 
or in reporting the ages of the living or dead 
infants. 

Regarding morbidity, the reported 42 per 
cent morbidity over a two-week period in the 
Montero region is remarkably similar to a re- 
sult of the national health survey in Colom- 
bia-which reported that 39 per cent of the 
population had been ill during the preceding 
2 weeks (14). Both these rates are about twice 
the 21 per cent morbidity reported for rural 
Ghana over a comparable length of time, al- 
though the authors of this latter study feel 
that underreporting may have influenced 
their results (IS). 

Overall, the study reported here has yielded 
previously unavailable information about the 
patterns of health and disease in the Montero 
region of Bolivia. While many opinions have 
been expressed about the health needs of 
rural peoples, epidemiologic data have been 
scanty. The findings presented here and else- 
where (1-3) clearly indicate the need for a 
new, intensified effort to provide health care 
that will allow rural Bolivians to enjoy the 
same opportunities now enjoyed by people in 
other areas with more fortunate health condi- 
tions. 
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SUMMARY 

The Government of Bolivia and the United 
States Agency for International Development have 
undertaken a demonstration project to provide 
low-cost health services for the Montero region of 
central Bolivia. Before implementing the project, a 
survey was conducted to determine the popula- 
tion’s initial health status. This article describes the 
findings obtained by that survey. 

A total of 3,372 people of all ages were included 
in the survey, which was conducted in the last 3 
months of 1977. Over half (52 per cent) of the sur- 
vey population was less than 15 years of age; most 
adults (94 per cent) said they spoke Spanish, but 
nearly half (45 per cent) said Quechua was their 
household’s principal language; reported adult il- 
literacy rates were 18 per cent for men and 52 per 
cent for women. 

Both birth and childhood death rates were quite 
high. The crude annual birth rate was 54.9 births 
per 1,000 people surveyed, there being an annual 
rate of 277.6 births per 1,000 women 15-44 years of 
age. Neonatal mortality was 59.5 deaths per 1,000 
live births; infant mortality was 113.5 deaths per 

1,000 live births; and overall mortality was 11.6 
deaths per 1,000 population. Although death rates 
for children and adolescents greatly exceeded aver- 
age U.S. death rates for those groups, the number 
of deaths reported among those over 24 years old 
was similar to that which would be expected among 
a comparable U.S. population. 

Many young children were found to be mal- 
nourished, 17 per cent being below the third 
percentile of a standard U.S. reference population 
in terms of weight for age. Intestinal parasites were 
found in the stools of 61 per cent of the children 
below 6 years of age, and hematocrit levels indi- 
cated that nearly half the children O-6 years of age 
were anemic by WHO standards. 

Many residents (42 per cent) reported having one 
or more episodes of illness in the 2 weeks preceding 
the survey interview. Medical expenses paid to treat 
such illness amounted to US $4.42 per episode, 
most of which was spent on medication; only 15 per 
cent was used to pay for services of health care per- 
sonnel . 
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INTERNATIONAL HOSPITAL FEDERATION TO MEET 
IN SYDNEY, AUSTRALIA 

The Twenty-second International Congress of the International Hospital 
Federation (IHF) will be held in Sydney, Australia, on 18-23 October 1981. 
The IHF-whose members include national health organizations, hospital 
associations, and individuals from 60 nations-holds international con- 
ferences once every two years. 

Two multilingual discussion sessions (in English, Spanish, and French) 
will be devoted to each of five subjects at the Sydney meeting. Those five sub- 
jects are as follows: 

l Hospitals and primary health care. Emphasis will be given to the hospital’s 
role in promoting and providing primary health care in both developed and 
developing countries. 

l Assessment of care. Participants will review the progress and problems en- 
countered in developing practical methods for assessing the outcome, quality, 
and cost-effectiveness of in-hospital care and clinical treatment. 

l Improvement of hospital management. These discussions will relate to in- 
novative hospital management ideas and practices. 

l Energy conservation. One session will relate to architectural and engineer- 
ing considerations, and the other will deal with energy conservation from the 
viewpoint of hospital managers. 

l Hospitals and disabhd persons. These discussions will concern hospital and 
staff attitudes; the design of appropriate facilities; physical access problems; 
and aids, equipment, and information as they relate to the disabled. 

In addition, a three-day International Seminar of the American College of 
Hospital Administrators, to be held in New Zealand, will be timed so as to 
coordinate with the IHF meeting. Further information about these events can 
be obtained from the International Hospital Federation, 126 Albert Street, 
London, England. 
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