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Most Recent Reports Published 
in the MMWR Surveillance Summaries 

Subject Responsible CIO* Most Recent Report 

Abortion 
AIDS/HIV 

Distribution by Racial/Ethnic Group 
Among Black and Hispanic Children and 

Women of Childbearing Age 
Behavioral Risk Factors 
Birth Defects 

B.D. Monitoring Program (see also Malformations) 
Contribution of B.D. to Infant Mortality 

Among Minority Groups 
Breast and Cervical Cancer 
Campylobacter 
Chancroid 
Cholera 
Coal Workers' Health (see also Mining) 
Congenital Malformations, Minority Groups 
Contraception Practices 
Cytomegalovirus Disease, Congenital 
Dengue 
Dental Caries and Periodontal Disease Among 

Mexican-American Children 
Dracunculiasis 
Ectopic Pregnancy 
Ectopic Pregnancy, Mortality 
Elderly, Hospitalizations Among 
Endometrial and Ovarian Cancers 

Escherichia coli 0157 
Evacuation Camps 
Foodborne Disease 
Gonococcal Infection 

Gonorrhea and Salpingitis, Teenagers 

Health Surveillance Systems 
Hepatitis 
Hepatitis, Viral 
Homicide 
Homicides, Black Males 
Hysterectomy 
Infant Mortality (see also National Infant Mortality; 

Birth Defects; Postneonatal Mortality) 
Influenza 
Injury 

Death Rates, Blacks and Whites 
Drownings 
Falls, Deaths 
Firearm-Related Deaths, Unintentional 
In Developing Countries 
In the Home, Persons <15 Years of Age 
Motor Vehicle-Related Deaths 
Objectives of Injury Control, State and Local 
Objectives of Injury Control, National 
Residential Fires, Deaths 
Tap Water Scalds 

Lead Poisoning, Childhood 
Low Birth Weight 

NCCDPHP 

NCID 

NCEHIC 
NCCDPHP 

NCEHIC 

NCEHIC 
NCCDPHP 
NCID 
NCPS 
NCID 
NIOSH 
NCEHIC 
NCCDPHP 
NCID 
NCID 

NCPS 
NCID 
NCCDPHP 
NCCDPHP 
NCCDPHP 
EPO, 
NCCDPHP 
NCID 
EPO 
NCID 
NCPS, 
NCID 
NCPS, 
NCID 
IHPO 
NCID 
NCID 
NCEHIC 
NCEHIC 
NCCDPHP 

NCEHIC 
NCID 

NCEHIC 
NCEHIC 
NCEHIC 
NCEHIC 
NCEHIC 
NCEHIC 
NCEHIC 
NCEHIC 
NCEHIC 
NCEHIC 
NCEHIC 
NCEHIC 
NCCDPHP 

1991; Vol. 40, No. SS-2 

1988; Vol. 37, No. SS-3 

1990; Vol. 39, No. SS-3 
1991; Vol. 40, No. SS-4 

1990; Vol. 39, No. SS-4 

1990; Vol. 39, No. SS-3 
1992; Vol. 41, No. SS-2 
1988; Vol. 37, No. SS-2 
1992; Vol. 41, No. SS-3 
1992; Vol. 41, No. SS-1 
1985; Vol. 34, No. 1SS 
1988; Vol. 37, No. SS-3 
1992; Vol. 41, No. SS-4 
1992; Vol. 41, No. SS-2 
1985; Vol. 34, No. 2SS 

1988; Vol. 37, No. SS-3 
1992; Vol. 41, No. SS-1 
1990; Vol. 39, No. SS-4 
1987; Vol. 36, No. SS-2 
1991; Vol. 40, No. SS-1 
1986; Vol. 35, No. 2SS 

1991; Vol. 40, No. SS-1 
1992; Vol. 41, No. SS-4 
1990; Vol. 39, No. SS-1 
1984; Vol. 33, No. 4SS 

1983; Vol. 32, No. 3SS 

1992; Vol. 41, No. SS-4 
1985; Vol. 34, No. 1SS 
1983; Vol. 32, No. 2SS 
1992; Vol. 41, No. SS-3 
1988; Vol. 37, No. SS-1 
1986; Vol. 35, No. 1SS 

1990; Vol. 39, No. SS-3 
1992; Vol. 41, No. SS-3 

1988; Vol. 37, No. SS-3 
1988; Vol. 37, No. SS-1 
1988; Vol. 37, No. SS-1 
1988;Vol. 37, No. SS-1 
1992; Vol. 41, No. SS-1 
1988; Vol. 37, No. SS-1 
1988; Vol. 37, No. SS-1 
1988; Vol. 37, No. SS-1 
1988; Vol. 37, No. SS-1 
1988; Vol. 37, No. SS-1 
1988; Vol. 37, No. SS-1 
1990; Vol. 39, No. SS-4 
1990; Vol. 39, No. SS-3 

*All abbreviations are listed at end of inventory. Readers should check individual summaries 
when more than one CIO is responsible. 
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Most Recent Reports Published 
in the MMWR Surveillance Summaries - Continued 

Subject Responsible CIO* Most Recent Report 

Malaria, Imported 
Malformations (see also Birth Defects) 
Maternal Mortality 
Measles 
Mining (see also Coal Workers' Health) 
National Infant Mortality (see also Infant Mortality; 

NCID 
NCEHIC 
NCCDPHP 
NCPS 
NIOSH 

Birth Defects) NCCDPHP 
Nosocomial Infection NCID 
Occupational Injuries/Disease 

Among Loggers NIOSH 
Hazards, Occupational NIOSH 
In Meatpacking Industry NIOSH 
State Activities NIOSH 
Treated in Hospital Emergency Rooms NIOSH 

Ovarian Cancer (see Endometrial and Ovarian Cancers) 
Parasites, Intestinal NCID 
Pediatric Nutrition NCCDPHP 
Pelvic Inflammatory Disease NCPS 
Plague NCID 
Plague, American Indians NCID 
Pneumoconiosis, Coal Miners NIOSH 
Poliomyelitis NCPS 
Postneonatal Mortality NCCDPHP 
Pregnancy, Teenage NCCDPHP 
Psittacosis NCID 
Rabies NCID 
Racial/Ethnic Minority Groups Various 
Respiratory Disease NCEHIC 
Reye Syndrome NCID 
Rocky Mountain Spotted Fever NCID 
Rotavirus NCID 
Rubella and Congenital Rubella NCPS 
Salmonella NCID 
Salpingitis (see Gonorrhea and Salpingitis) 
Sexually Transmitted Diseases in Italy 
Smoking 
Sudden Unexplained Death Syndrome Among 

Southeast Asian Refugees 
Suicides, Persons 15-24 Years of Age 
Summer Mortality 
Syphilis 
Toxic-Shock Syndrome 
Trichinosis 
Tubal Sterilization Among Women 
Tuberculosis 
Water-Related Disease 

NCPS 
NCCDPHP 
NCEHIC, 
NCPS 
NCEHIC 
NCEHIC 
NCPS 
NCID 
NCID 
NCCDPHP 
NCPS 
NCID 

Abbreviations 

1983; Vol. 32, No. 3SS 
1985; Vol. 34, No. 2SS 
1991; Vol. 40, No. SS-2 
1992; Vol. 41, No. SS-4 
1986; Vol. 35, No. 2SS 

1989; Vol. 38, No. SS-3 
1986; Vol. 35, No. 1SS 

1983; Vol. 32, No. 3SS 
1985; Vol. 34, No. 2SS 
1985; Vol. 34, No. lSS 
1987; Vol. 36, No. SS-2 
1983; Vol. 32, No. 2SS 

1991; Vol. 40, No. SS-4 
1983; Vol. 32, No. 4SS 
1983; Vol. 32, No. 4SS 
1985; Vol. 34, No. 2SS 
1988; Vol. 37, No. SS-3 
1983; Vol. 32, No. 1SS 
1992; Vol. 41, No. SS-1 
1991; Vol. 40, No. SS-2 
1987; Vol. 36, No. 1SS 
1983; Vol. 32, No. lSS 
1989; Vol. 38, No. SS-1 
1990; Vol. 39, No. SS-3 
1992; Vol. 41, No. SS-4 
1984; Vol. 33, No. 3SS 
1984; Vol. 33, No. 3SS 
1992; Vol. 41, No. SS-3 
1984; Vol. 33, No. 4SS 
1988; Vol. 37, No. SS-2 

1992; Vol. 41, No. SS-1 
1990; Vol. 39, No. SS-3 
1987; Vol. 36, No. 1SS 

1988; Vol. 37, No. SS-1 
1983; Vol. 32, No. 1SS 
1991; Vol. 40, No. SS-3 
1984; Vol. 33, No. 3SS 
1991; Vol. 40, No. SS-3 
1983; Vol. 32, No. 3SS 
1991; Vol. 40, No. SS-3 
1991; Vol. 40, No. SS-3 

NCCDPHP 
NCEHIC 
NCID 

National Center for Chronic Disease Prevention and Health Promotion 
National Center for Environmental Health and Injury Control 

CIO 
NCPS 
EPO 
NIOSH 

National Center for Infectious Diseases 
Centers/Institute/Offices 
National Center for Prevention Services 
Epidemiology Program Office 
National Institute for Occupational Safety and Health 
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Respiratory Disease Surveillance in Hungary 

Mary M. Agocs, M.D. * 
Peter Rudnai, M.D. t 

Ruth A. Etzel, M.D., Ph.D.* 
*Division of Environmental Hazards and Health Effects 

National Center for Environmental Health and Injury Control 
Centers for Disease Control, 

and t Bela Johan National Institute of Hygiene, Budapest, Hungary 

Summary 
In October 1989, the Hungarian National Institute of Hygiene initiated the Chil­

dren's Acute Respiratory Morbidity (CHARM) Surveillance System to assess the 
association between nine reportable respiratory diseases and air pollution. The 
weekly number of physician-diagnosed, reportable respiratory diseases among 
four age groups of children (<1, 1-2, 3-5, and 6-14 years) was tabulated for So­
pron, a city with 60,000 residents. We calculated the proportion of diseases 
occurring during weeks with low, moderate, and high sulfur dioxide (SO2) and 
nitrogen dioxide (NO2) concentrations. The weekly averages of the 24-hour me­
dian S02 concentrations were divided into thirds at<::, 17.6, > 17.6 to <::,26.3, and 
>26.3 µg/m3 (range: 0.9-79.6 µg/m3J, and the NO2 concentrations at 529.8, >29.8 
to 544.1, and >44. 1 µg/m3 (range: 4.2-90. 1 µg/m3). During 1990, 11,474 respira­
tory disease cases occurred among the 4,020 children <15 years of age living in 
Sopron and monitored by the CHARM system. The two most frequently reported 
disease categories were rhinitis/tonsillitis/pharyngitis (71.5%) and acute bronchi­
tis (8.5%). Sixty-seven percent of pneumonia cases occurred when SO2 
concentrations were highest. We found no association between levels of NO2 
and respiratory diseases. The CHARM Surveillance System may characterize 
more fully which groups of children develop particular respiratory diseases fol­
lowing exposure to air pollution. 

INTRODUCTION 
Exacerbations of respiratory diseases such as asthma and bronchitis are associated 

in some communities with elevated ambient levels of sulfur dioxide (S02), nitrogen 
dioxide (N02), ozone, and suspended particulates ( 1-9 ). The relationship between 
these respiratory diseases and air pollution can be more clearly defined by environ­
mental-respiratory disease surveillance. Environmental-disease surveillance links 
surveillance data for respiratory diseases with data on air pollution so that the contri­
bution of air pollution to changes in incidence of respiratory diseases can be assessed. 
The necessity for combining two data sources, with data often collected by different 
institutions, differentiates such systems from many other surveillance systems that 
collect only information characterizing the person and the disease. 

Because such surveillance could monitor many people for long periods, the data 
can be useful in determining which respiratory diseases and their exacerbations are 
associated with air pollution; whether a pollutant or a combination of pollutants is 
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linked to particular respiratory diseases; and whether certain persons are especially at 
risk. In this paper we describe an environmental-respiratory disease surveillance sys­
tem established in Hungary to assess the relationship between air pollution and 
respiratory disease among children. We present preliminary data from that surveil­
lance system and examine factors for consideration when such systems are initiated. 

METHODS 
Surveillance data for respiratory diseases were obtained from Hungary's Children's 

Acute Respiratory Morbidity (CHARM) Surveillance System. In October 1989, scien­
tists at the Hungarian National Institute of Hygiene (HNIH) initiated the CHARM 
System to elucidate the relationship between air pollution and respiratory diseases in 
children. The CHARM System currently monitors approximately 23% of all Hungarian 
children <15 years of age. Pediatricians' staff tabulate the weekly number of reportable 
respiratory diseases diagnosed by a participating physician among four age groups of 
children (<1, 1-2, 3-5, and 6-14 years of age). The weekly data are transmitted to 
county public health institutes; each institute then sends the collected data, along with 
local population data, to the HNIH in Budapest. 

Using the International Classification of Diseases (ICD) ( 10 ), the HNIH established 
nine categories of reportable respiratory diseases: a) rhinitis, nasopharyngitis, coryza, 
catarrh, pharyngitis, or tonsillitis (ICD 460.0, 462, 463); b) otitis media or mastoiditis 
(382, 383); c) sinusitis (461 ); d) acute bronchitis (466); e) chronic bronchitis (491 ); f) 

laryngitis, tracheitis, laryngotracheitis, epiglottitis, or laryngopharyngitis (464, with the 
exception of 464.4, 465); g) croup (464.4); h) pneumonia and bronchopneumonia not 
due to influenza (480-486) and their complications, including empyema, pleuritis, 
pneumothorax, abscess, fibrosis, atelectasis, emphysema, or mediastinitis; or protein 
and rheumatoid pneumonitis (510-519); and i) asthma (diagnosed only among chil­
dren ~4 years of age) (493). Children with asthma who are taking medication are 
treated in respiratory clinics that do not participate in the CHARM System. 

Routinely gathered air pollution data include 24-hour average concentrations of 
SO2 and NO2, measured on alternate days. SO2 is absorbed from the air by aqueous 
potassium tetrachloromercurate. The resulting dichlorosulfitomercurate complex is 
reacted with pararosaniline and formaldehyde to form pararosaniline methyl sulfonic 
acid, which is measured spectrophotometrically at 540-580 nm ( 11, 12 ). NO2 is ab­
sorbed by aqueous triethanolamine solution and reacted with the Saltzmann reagent 
to form an azo-dye, which is measured spectrophotometrically at 530 nm ( 12, 13 ). 

In this paper, we present preliminary data from Sopron, a city with 60,000 inhabi­
tants in northwest Hungary, which has a power plant, a foundry, and heavy 
automobile traffic. Sopron was selected because in 1988 the city ranked sixth among 
the 79 monitored Hungarian towns in SO2 concentration (yearly average concentra­
tion, 30 µg/m3) and second in NO2 (yearly average concentration, 45 µg/m3). 

Because respiratory disease data are reported weekly, we determined the mean of 
the 24-hour average measurements taken at the four Sopron air monitoring stations to 
calculate weekly SO2 and NO2 concentrations. The pollutant concentrations were di­
vided into terciles. We then compared the proportional distribution of respiratory 
diseases that occurred within each category. 
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RESULTS 
During 1990, the overall annual median weekly concentrations were 22.0 µg/m3 for 

SO2 (range: 0.9-79.6 µg/m 3

), and 37.6 µg/m 3 for NO2 (range: 4.2-90.1 µg/m 3

). We di­
vided the distribution of SO2 concentrations into thirds at 0.9 to 17.6, > 17.6 to :<,;26.3, 
and >26.3 to 79.6 µg/m3 and NO2 concentrations at 4.2 to :<,;29.8, >29.8 to :<,;44.1, and 
>44.1 to 90.1 µg/m3. The high SO2 concentration category included 11 of the 13 winter 
weeks. 

For 1990, surveillance data for respiratory diseases were available from six of 10 
pediatricians in Sopron whose practices included 4,020 children <15 years of age. 
There were 11,474 reported cases of respiratory disease among these children (Ta­
ble 1 ). Children ages <1 year experienced fewer cases of respiratory diseases per child 
than did older children. Among all the age groups, increasing SO2 concentrations 
were associated with an increasing proportion of respiratory disease (Table 2). In ad­
dition, the largest percentage of disease in each age group occurred when SO2 
concentrations were highest. No apparent association was found between increasing 
NO2 concentration and respiratory disease (Table 3). 

Eighty percent of all disease occurred in two categories: rhinitis/tonsillitis/pharyngi­
tis and acute bronchitis. Levels of both disease categories increased as SO2 
concentrations increased (Table 4). Otitis/mastoiditis and asthma also increased in fre­
quency with increasing SO2 concentrations. Although the percentage of pneumonia 

TABLE 1. Age distribution of children participating in the CHARM* Surveillance System 
and number of reported respiratory diseases - Sopron, Hungary, 1990 

Population 
(yearly median) 

Age (years) N % 

<1 437 10.9 
1-2 835 20.8 
3-5 1,227 30.5 

6-14 1,521 37.8 

Total 4,020 100 

Respiratory 
diseases 

N o/o 

632 5.5 
2,617 22.8 
3,660 31.9 
4,565 39.8 

11,474 100 

Diseases reported 
per child 

1.45 
3.13 
2.98 
3.00 

2.85 

*Children's Acute Respiratory Morbidity 

TABLE 2. Frequency of respiratory diseases, by age group and sulfur dioxide 
concentration - Sopron, Hungary, 1990 

Sulfur dioxide concentration (~g/m3) 

Low Moderate High 
(0.9 to s17 .6) (>17.6 to s26.3) (>26.3 to 79.6) Total 

18weeks 17 weeks 17 weeks 52 weeks 

Age (years) N % N % N % N 

<1 201 31.8 190 30.1 241 38.1 632 
1-2 813 31.1 822 31.4 982 37.5 2,617 
3-5 1,114 30.4 1,179 32.2 1,367 37.3 3,660 

6-14 1,361 29.8 1,480 32.4 1,724 37.8 4,565 

Total 3,489 30.4 3,671 32.0 4,314 37.6 11,474 
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cases did not reflect such a trend, 67% of the cases occurred when S02 concentrations 
were highest. 

DISCUSSION 
The data from Sopron are consistent with those from other studies that show an 

association between respiratory disease and exposure to S02 and its associated com­
pounds (e.g., sulfates) ( 1-3 ). A major source of these pollutants is the combustion of 
fuel, in particular coal. The combustion of coal also produces particulate matter, an­
other pollutant associated with respiratory disease (3,9 ). In Sopron, the suspended 
particulate concentration was not measured, and we could not assess its impact. 
Thus, the association we found between S02 and disease may, in part, be due to other 
pollutants for which S02 is a marker. 

In Sopron, we found an association between average weekly S02 concentrations 
and certain respiratory diseases usually caused by viral or bacterial infections (e.g., 
rhinitis/tonsillitis/pharyngitis, acute bronchitis, and pneumonia). Exposure to air pol­
lutants can cause inflammation and irritation of the respiratory system and possible 
damage to lung defense mechanisms; lung function and clearance may thereby be 
compromised. Thus, exposure to pollutants may directly cause disease or may in­
crease susceptibility to bacterial or viral infection ( 14-16 ). Data gathered by 
environmental-respiratory disease surveillance in additional localities could more 
clearly define the association between infectious diseases and air pollution. 

When such surveillance systems are being developed, careful consideration should 
be given to the collection of data for respiratory diseases, air pollution, and their link­
age. In Hungary, surveillance data for respiratory diseases among children are 
gathered by pediatricians, which may also be feasible in other countries. However, 
records of admissions and discharges from hospitals and emergency rooms may be 
an alternative source that would provide information on persons likely to suffer from 
more severe respiratory diseases. 

Initially, respiratory disease surveillance could accept a diagnosis given by a health­
care provider as a true case. Subsequently, standard case definitions should be 
developed to minimize the possibility that providers diagnose the same disease differ­
ently. To ensure that data are comparable throughout the country, case definitions, 
which include objective markers for disease, should be developed at the national level. 

TABLE 3. Frequency of respiratory diseases, by age group and nitrogen dioxide 
concentration - Sopron, Hungary, 1990 

Nitrogen dioxide concentration (~g/m3) 

Low Moderate High 
(4.2 to s29.8) (>29.8 to s44.1) (>44.1 to 90.1) Total 

18weeks 17 weeks 17 weeks 52 weeks 

Age (years) N % N % N % N 

<1 211 33.4 200 31.6 221 35.0 632 
1-2 870 33.2 884 33.8 863 33.0 2,617 
3-5 1,162 31.7 1,335 36.5 1,163 31.8 3,660 

6-14 1,467 32.1 1,640 35.9 1,458 31.9 4,565 

Total 3,710 32.3 4,059 35.4 3,705 32.3 11,474 
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Cross comparisons among countries should be carried out carefully, as diagnostic 
practices may vary. 

Surveillance systems can be established to gather data on the population with or 
without personal identifiers. In the former situation, the data gathered should include 
the patient's date of birth, sex, race, ethnicity, place of residence, diagnoses, date of 
symptom onset, date of first diagnosis for chronic diseases, and date of examination 
by a health-care provider. The smoking status of the patient and of any household 
members would also be useful information. The demographic data may identify 
groups of persons at risk of disease and persons who seek care frequently for the 
same disease. Identification of those persons is essential to estimate the incidence of 
respiratory disease. The CHARM System in Hungary collects data without identifying 
the person with the respiratory disease. Thus, the number of children who seek care 
for a respiratory disease and the median number of diseases per ill child are not 
known. Because some children may never be brought to medical attention during the 
year, the number of cases per ill child in Sopron may have been higher than three. In 
the United States, the Cleveland Family Study conducted in that industrial city during 
the 1950s indicated that children <6 years of age had an average of seven respiratory 
illnesses per year ( 77). 

Data on concentrations of air pollutants are routinely gathered in many countries 
( 16, 18 ). In Hungary, 24-hour average concentrations of SO2 are measured at 353 sta­
tions, 24-hour average concentrations of NO2 at 347 stations, and the monthly amount 
of settled dust at 692 stations ( 19 ). Following World Health Organization (WHO) rec­
ommendations, many countries have developed triads of monitors, placing one each 
in residential, commercial, and industrial areas of a city ( 18 ). WHO recommends that 
daily average NO2 concentrations remain <150 µg/m3 and daily SO2 concentrations 

TABLE 4. Frequency of respiratory diseases, by sulfur dioxide concentration - Sopron, 
Hungary, 1990 

Sulfur dioxide concentration 1!:!;g/m3) 

Low Moderate High 
(0.9 to 5.17.6) (>17.6 to 5.26.31 (>26.3 to 79.6) Total 

18weeks 17 weeks 17 weeks 52weeks 

Disease N % N % N % N % 

Rhinitis/to nsi II itis/ 
pharyngitis 2,491 30.4 2,736 33.4 2,972 36.2 8,199 71.5 

Acute bronchitis 262 26.7 320 32.6 399 40.7 981 8.5 
Acute laryngitis/ 

tracheitis 244 32.5 195 26.0 312 41.5 751 6.5 
Chronic bronchitis 225 34.0 190 28.7 246 37.2 661 5.8 
Sinusitis 126 32.6 96 24.8 165 42.6 387 3.4 
Otitis/mastoiditis 112 30.2 114 30.7 145 39.1 371 3.2 
Pneumonia 22 22.0 11 11.0 67 67.0 100 0.9 
Asthma 4 28.6 4 28.6 6 42.9 14 0.1 
Croup 3 30.0 5 50.0 2 20.0 10 0.1 
All respiratory 

diseases 3,489 30.4 3,671 32.0 4,314 37.6 11,474 100 

Note: Asthma is diagnosed only among children :2:4 years of age. Children with asthma who 
are taking medication are treated in a respiratory clinic that does not participate in the 
CHARM System. 
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<125 µg/m3 when particulate matter is present ( 76 ). In the United States, the criteria 
pollutants (i.e., SO2, NO2, ozone, particulate matter <10 microns in diameter, carbon 
monoxide, and lead) are measured by each state, in accordance with uniform, rigid 
criteria established by the U.S. Environmental Protection Agency (20 ). National air 
monitoring sites are located where pollution concentrations are likely to be high and 
large numbers of persons are exposed. State and local air pollution control agencies 
also may operate additional monitors at other sites. In many counties, concentrations 
of additional air pollutants are measured during special circumstances (e.g., monitor­
ing pollutants in specific industrial areas), which provides an opportunity to determine 
whether those pollutants are associated with respiratory disease. 

Data on concentrations of air pollutants should be collected for the same popula­
tion from which the respiratory disease data are obtained. Subsequent analysis of 
daily data may determine whether elevated pollutant concentrations are associated 
with an increased frequency of disease several days later. Weekly disease counts are 
useful because daily counts may be influenced by the effect of personal schedules on 
physician visits. The method of analysis should take into account the possible serial 
correlation in the counts of respiratory disease diagnoses from day to day. Because 
these observations may not be independent and random events, statistical methods 
that assume independence of events may be inappropriate. Therefore, it may be pref­
erable to use statistical methods of analysis that can adjust for this time dependence. 
In addition, analysts of ecologic data (i.e., data describing a population rather than an 
individual) should consider the strengths and limitations of this type of data (27 ). 

In our analysis, we divided the year into weeks with low, moderate, and high pollut­
ant concentrations and found an association between increasing respiratory disease 
and increasing SO2 concentrations. High SO2 concentrations were also associated 
with the winter season (i.e., the high category included 11 of the 13 winter weeks). 
During the winter season, respiratory disease may be more common because of in­
creased ambient air concentrations of pollutants that are respiratory irritants (e.g., SO2 
produced during heating). However, other factors, such as more time spent indoors in 
close contact, may contribute to the spread of respiratory infections during the winter. 
Ongoing surveillance, particularly in cities located in differing climates, can clarify the 
relationship between respiratory disease, air pollution, and the winter season. 

Once an environmental surveillance system is implemented, it should be evaluated 
to determine its accuracy. In Hungary, the HNIH plans to evaluate the CHARM System. 
Of particular concern to HNIH is whether a child treated by a pediatrician is reported 
more than once during a single episode of respiratory disease. Reporting each visit 
would cause a falsely high number of respiratory diseases per child to be reported. 
The HNIH is analyzing data, and the information will be shared with the health-care 
providers. In Sopron, the providers will transmit the data to the mayor's office so that 
the information can be considered when the route of a new highway is determined. 

Environmental-respiratory disease surveillance may establish causes for disease 
and can be used to monitor the impact of pollution control measures. In 1985 in Bar­
celona, Spain, respiratory disease surveillance was established in emergency rooms 
to determine the etiology of epidemic asthma in the city (22,23 ). The surveillance led 
to the discovery that asthma epidemics were associated with the unloading of soy­
beans in the city harbor. Further epidemics were prevented by placing filters on the 
harbor silos. In Hungary, pollution control measures that have already been imple-
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mented include prohibiting automobiles with two-cycle engines, which burn oil mixed 
with gasoline and produce many exhaust pollutants, from being used as taxis in Buda­
pest and banning their import as of January 1, 1992. Automobile exhaust must now be 
checked yearly and meet specified standards. Vehicles exceeding pollution standards 
may not be driven until corrective repairs have been made. Additional efforts are be­
ing made to decrease industrial emissions. The CHARM system can be used to 
monitor the impact of these policies on respiratory diseases among children. 

Environmental-respiratory disease surveillance is likely to clarify the role that air 
pollution plays in causing respiratory diseases. Understanding the relationship be­
tween respiratory disease and air pollution will permit resources to be targeted at 
decreasing the most harmful pollutants. Analysis of respiratory disease surveillance 
data also can generate hypotheses regarding the mechanisms of disease and can bet­
ter define persons at risk. Thus, future case-control or cohort studies can be better 
focused and more efficient. Surveillance can also allow an estimate of the personal 
and monetary costs of respiratory disease attributable to air pollution. These data can 
be valuable in developing future public service announcements to explain the relation­
ship between respiratory diseases and air pollution, thus informing and educating the 
groups of persons most at risk for disease. 
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Summary 
To obtain accurate, timely data on the health status of persons in evacuation 

camps after the eruption of the Mt. Pinatubo volcano, the Philippine Department 
of Health (DOH) conducted a survey of the health needs of the evacuees and 
established disease surveillance in each camp. Surveys of the camps revealed 
that sources of potable water, sanitary means of waste disposal, and shelters 
were inadequate. Disease surveillance showed that measles, acute respiratory 
infections, and diarrhea were the most important problems. Surveillance de­
tected outbreaks of measles and an outbreak of vomiting and diarrhea in the 
camps. Deaths, primarily caused by measles (31%), diarrhea (29%), and respira­
tory infections (22%), totaled 349 in the first 12 weeks. Death rates peaked in the 
seventh week, when a death rate of 26/10,000 occurred among the Aetas, a tribe 
evacuated from the slopes of the volcano. The surveys guided the DOH in a/lo­
cating supplies and medicine, while disease surveillance enabled disaster 
managers to monitor the effectiveness of health programs, identify high-risk 
groups, and respond appropriately to the situation. 

INTRODUCTION 

9 

On June 15, 1991, Mt. Pinatubo on Luzon Island, Philippines, erupted, severely af­
fecting the provinces of Pampanga, Tarlac, and Zambales (1990 combined population: 
2,952,000). Initially, 113,921 residents were displaced; 106 evacuation camps were es­
tablished in school buildings, tents, and public places in the three provinces, as well as 
in Manila, approximately 50 kilometers away. The group most severely affected were 
the Aetas, primitive tribes living on the slopes of the volcano. These nomadic people 
make up <1% of the population of the three provinces, but accounted for 22% of the 
evacuees who sought temporary shelter in the lowlands. 

The immediate problems posed by disasters include the need to provide shelter, 
food, and adequate sanitation for the victims; to evaluate the health effects; and to 
make practical recommendations to the public in the affected areas. To respond effec­
tively to the needs of disaster victims, relief managers and other decision makers need 
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timely, accurate, and relevant data. Reliable epidemiologic data are essential in organ­
izing relief efforts by identifying high-risk groups and quantifying the needs of the 
evacuees ( 7-3 ). 

METHODS 
A survey to assess the health needs of the evacuees was done, and a disease sur­

veillance system was established in each evacuation camp by the Field Epidemiology 
Training Program (FETP) of the Department of Health (DOH). The purpose of the sur­
veillance system was to monitor disease trends and detect outbreaks so that 
intervention and preventive measures could be implemented promptly. Using stand­
ard case definitions, health workers recorded the number of consultations for and 
deaths associated with measles, diarrhea, acute respiratory infections (ARI), typhoid 
fever, malaria, dengue, and conjunctivitis. 

Health workers (one of whom was on duty at all times) in each camp were in­
structed to collect surveillance data and forward reports to the Provincial Health 
Office, where designated personnel consolidated them. Daily reports were then re­
layed simultaneously to the Regional Health Office and FETP. After the surveillance 
data were analyzed, reports were given to the Secretary of Health and feedback was 
provided to the Regional Health Office, the Provincial Health Office, and the evacu­
ation camps. 

This report describes surveillance data for the first 12 weeks after the eruption. 

RESULTS 
The survey of the camps revealed that 94 (89%) of the 106 evacuation sites lacked 

adequate means of sanitary waste disposal, five (5%) lacked sturdy shelters, and two 
(2%) lacked potable water. There was also a need to vaccinate Aeta children, most of 
whom had not been vaccinated under the expanded program on immunization. 

For the various diseases monitored, 74,962 consultations were recorded. The three 
most common diseases were diarrhea, 19,498 visits (26%); ARI, 18,973 visits (25%); 
and measles, 465 visits (1%). Disease surveillance detected outbreaks of measles in 
the evacuation camps and a foodborne outbreak of vomiting and diarrhea involving 23 
evacuees at a camp in the National Capital Region. 

During the 12-week period, 349 deaths occurred in the evacuation camps. Of these, 
107 (31%) were due to measles, 101 (29%) to diarrhea, and 77 (22%) to respiratory 
infections (Table 1 ). Prior to the eruption, vital statistics records indicated that the 
death rate for lowlanders in the three provinces was 1/10,000/week. For Aetas, death 
rates prior to the eruption were estimated to be about 9/10,000/week, on the basis of 
an anthropologic study of other Aeta tribes in Luzon (4 ). Weekly death rates peaked at 
7.7/10,000 evacuees in the seventh week. The death rate was higher among the Aetas, 
who had a rate of 26/10,000 that week, compared with the lowlanders, with a rate of 
<1/10,000 each week (Figure 1). 

DISCUSSION 
Surveys of evacuation sites conducted by FETP teams assessed the adequacy of 

food and water supplies, shelter, and latrines in each camp. This information helped 
relief managers to apportion available resources among the different sites. Surveil-
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lance sites in each evacuation camp detected outbreaks early and enabled the DOH to 
respond immediately. As in previous disasters (5,6 ), data from active surveillance 
were useful in helping disaster managers respond to rumors and exaggerated fears of 
the public about epidemics following the disaster. Press releases by the DOH contain­
ing accurate and timely data from the surveillance system helped reassure the public 
that steps were being taken to prevent and control epidemics in the camps. 

Disease surveillance in this disaster identified the Aetas as a high-risk group. Inves­
tigations of the measles epidemic revealed that most of the Aetas were not vaccinated 
against measles in time to prevent illness. Although camp managers were instructed 
to vaccinate children on admission to the camps, most of the Aetas refused to allow 
their children to be immunized. Many doses of vaccines were administered, but be­
cause master lists were not kept, managers were unaware that the same children were 
being vaccinated repeatedly. Although vitamin A was offered to some children, many 
did not receive it because health workers feared giving repeated doses, again because 
of a lack of master lists. 

TABLE 1. Causes of morbidity and mortality in evacuation camps - Philippines, 
June 16-September 7, 1991 

Consultations Deaths 
Diseases (N:74,962I (N:349I CFR* 

Diarrhea 19,498 (26%) 101 0.5% 
ARit 465 ( 1%) 107 23% 
Measles 18,973 (25%) 77 0.4% 
Other 36,026 (48%) 64 0.2% 

*CFR = case-fatality ratio 
t ARI = acute respiratory infection 

FIGURE 1. Death rates in evacuation camps, by ethnic group - Philippines, 
June 16-December 14, 1991 
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Aeta tribe members were stunned by the volcanic eruption and had great difficulty 
adjusting to life in evacuation camps. Many were suspicious of lowlanders and re­
fused to accept modern medicines, including vaccines. The basic problem in 
providing medical care to them seemed to be that medical teams rotated out of the 
camps too quickly to establish rapport with the Aetas and convince them to have their 
children vaccinated. 

Because this surveillance system revealed that the Aetas were not being reached, 
anthropologists were requested to teach local health workers approaches for over­
coming cultural barriers to accepting medical treatment. The Maternal and Child 
Health Service issued guidelines and procedures for emergency child care during dis­
asters. The DOH also designed a project for the Aetas in the camps, and the U.S. 
Agency for International Development provided $700,000 for its implementation. 

In the confusion after a disaster, it may be difficult for evacuation center managers 
to appreciate the importance of keeping basic records such as master lists, rather than 
simply counting the number of doses of vaccine or vitamin A administered. The mea­
sles outbreak reported here emphasizes the importance of maintaining master lists of 
evacuees. 

After a disaster, epidemiologists can be most effective by using simple methods to 
collect relevant data, analyze them rapidly, and disseminate them quickly so that deci­
sion makers can take prompt action. 
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Summary 
To monitor the extent and spread of the epidemic of measles that began in 

New Zealand in 1991, a special surveillance system was established. Reports 
from 13 area health boards were received on a weekly basis; the Bay of Plenty 
Area Health Board provided data aggregated over several weeks on a less fre­
quent schedule. Nine thousand two hundred thirty-nine measles cases were 
reported during the 6-month period July-December 1991, with the highest inci­
dence being reported from the Tairawhiti (1,027 cases/100,000 population) and 
Taranaki (558/100,000) Area Health Boards; South Island areas reported rates 
that were all below the national average of 280/100,000. Of the 8,684 cases for 
which information on age was obtained, over one-third (2,957, or 34%) occurred 
among children <5 years of age, most of whom had not been vaccinated. The 
failure to vaccinate a sufficiently high percentage of children against measles is 
the major factor that contributed to this epidemic. 

INTRODUCTION 

13 

New Zealand comprises two large islands and several smaller islands in the west­
ern South Pacific Ocean, covering an area about the size of the state of California. The 
1991 census identified approximately 3.4 million persons living in New Zealand, most 
of whom live on the North Island. Most of the population are of European descent; the 
principal minorities are the indigenous Maori and various other Pacific Islander 
groups. Health services (both curative and public health) are administered through 14 
area health boards, which operate as autonomous agencies (Figure 1), with policy 
guidance and financial support provided through the New Zealand Department of 
Health. 

Prior to 1991, the last major epidemic of measles in New Zealand occurred in 1985 
( 1 ). General practitioners (GPs) and other clinicians are not legally required to report 
cases of measles, and there is no routine surveillance for this disease. In mid-February 
1991, an increase in the number of suspected cases of measles was first noticed in the 
Waikato Area Health Board, which is located in the central North Island. In March, an 
unexpectedly high number of cases was also noted in other North Island area health 
boards, including first Bay of Plenty and later Tairawhiti, Manawatu-Wanganui, and 
Wellington. To enable timely monitoring of the magnitude and extent of this growing 
epidemic, all area health boards were requested to begin collecting information on 
cases of measles beginning in July 1991. This report summarizes results from the first 
6 months of this surveillance. 
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METHODS 
For the purposes of surveillance, a case of measles was defined as the presence of 

a generalized maculopapular rash AND fever AND one or more of the following: 
cough, conjunctivitis, and coryza. 

The methods for obtaining information about cases varied among the area health 
boards: in some, every GP in the region was contacted by the health board each week; 
other boards requested that all cases be notified to the Medical Officer of Health (i.e., 
the chief public health officer in each area health board), while others contacted a 
selected group of "sentinel" GPs weekly. Reports from 13 area health boards were 
received on a weekly basis; the Bay of Plenty Area Health Board provided data aggre­
gated over several weeks on a less frequent schedule. These reports were collated and 
summarized, and the results were disseminated by the New Zealand Communicable 
Disease Centre (NZCDC), which is part of the Department of Health. 

RESULTS 
Nine thousand two hundred thirty-nine measles cases that met the clinical case 

definition were reported to NZCDC during the 6-month period July-December 1991; at 
least 345 of these cases were serologically confirmed (i.e., either by the detection of 
measles-specific lgM antibody titers in serum specimens or by the detection of a four­
fold or greater increase in lgG antibody titers between acute- and convalescent-phase 

FIGURE 1. New Zealand area health boards, as of December 1989 
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serum specimens). The reported incidence of measles peaked in July, with a second­
ary but smaller peak in September. During the latter half of 1991, the measles 
epidemic spread principally throughout the North Island and to the Nelson-Marlbor­
ough Area Health Board, which is located in the northernmost part of the South Island; 
other South Island area health boards reported comparatively few cases. The largest 
number of cases was reported from the four districts in the Auckland Area Health 
Board (3,102 cases); however, the highest incidences were reported from the Tai­
rawhiti (1,027 cases/100,000 total population) and Taranaki (558/100,000) Area Health 
Boards (Figure 2). South Island areas reported rates that were all below the national 
average of 280/100,000. 

Of the 8,684 (94% of the total) cases for which information on age was obtained, 
more than one-third (2,957, or 34%) occurred among preschoolers (i.e., children <5 
years of age), including 10% among infants <1 year of age. Adolescents and young 
adults (i.e., 10-19 years old) accounted for 37% of cases, and adults >19 years of age 
accounted for 6% of cases (Table 1). Although the overall number of cases declined 
during the 6-month period in all age groups, the age distribution of reported cases 
varied throughout the period. In July, 37% of cases were among preschoolers and 34% 
among adolescents and young adults; in contrast, in September, preschoolers ac­
counted for only 18% of cases and adolescents/young adults for 46%; this shift 
corresponded closely with the occurrence of localized outbreaks in high schools re­
ported during the same period. 

FIGURE 2. Reported measles cases, by area health board/district - New Zealand, 
July-December, 1991 
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In the first 6 months during which surveillance data were collected, four measles­
associated deaths were reported to the NZCDC. Three were among preschoolers (one 
of whom was <1 year of age) and the other person who died was a 12-year-old; all four 
had not been vaccinated. Two hundred thirty hospitalizations for measles-related com­
plications were also reported to NZCDC during this period. 

DISCUSSION 
Given the noncomprehensive nature of the surveillance activities and based on ex­

trapolation from school absentee records, the actual number of cases may have been 
three to four times as large as the number that was reported during July-December 
1991. Similarly, the actual number of hospitalizations was probably higher than the 
figure reported through these surveillance activities during the latter half of 1991. In 
comparison, during the last measles epidemic in New Zealand in 1985, which was 
largely confined to Auckland and surrounding areas, there were 434 hospital admis­
sions for measles-related complications. More than half (51%) of all reported 
hospitalizations were among preschoolers, with infants <1 year of age accounting for 
22% (3). 

The overall decrease in the number of measles cases over this 6-month period 
probably reflects depletion of the pool of non-immune persons that had grown over 
the previous 6 years and, to some extent, the effects of outbreak control measures that 
were implemented in some areas. The shift in peak incidence to older age groups 
during this same period may reflect spread of the epidemic to the smaller pool of 
previously vaccinated adolescent/young adult susceptibles (whether from failure to 
develop antibodies, i.e., "primary" vaccine failure, or waning of protective antibodies, 
i.e., "secondary" vaccine failure) after the larger pool of susceptible preschool-aged 
children, most of whom were unvaccinated, had been exhausted. 

Based on historic information and data collected during this epidemic, the principal 
factor contributing both to this epidemic and to the regular cycle of measles epidemics 
in New Zealand is probably the failure to vaccinate a sufficiently high percentage of 
children against measles at 12-15 months of age. Further evidence to support this 
conclusion is provided from the first immunization coverage survey ever conducted in 
New Zealand, which was completed in the Hawke's Bay Area Health Board in July 
1991. This survey showed that only 61% of children in Hawke's Bay received measles 
vaccine (or measles-mumps-rubella [MMR] vaccine, which replaced single-antigen 
measles vaccine in the recommended schedule in November 1990) by 16 months of 

TABLE 1. Reported measles cases, by age group* - New Zealand, 1991 

Age group 

's4 years 
5-9 years 

10-14 years 
15-19 years 

~20 years 

Total 

Number of cases 

2,957 
2,028 
1,808 
1,394 

497 

8,684 

* Age group was not known for 555 case-patients. 

Percentage 
distribution 

34% 
23% 
21% 
16% 
6% 

100% 

Attack rate 
(per 100,000) 

1,129.9 
814.8 
693.0 
457.2 

22.2 
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age (4 ). By the time these children had reached their second birthday, measles/MMR 
vaccination coverage had increased to 82%, but even this rate is still inadequate to 
effectively control the transmission of measles. A nationwide vaccination survey is 
under way to evaluate the level of vaccination coverage among preschool-aged chil­
dren, to identify geographic areas and population subgroups at greatest risk of not 
being vaccinated, and to gain insights into parents' knowledge, attitudes, and behav­
iors regarding childhood immunizations. 

In addition to the failure to achieve high vaccination coverage levels, there is evi­
dence from this epidemic that primary and/or secondary vaccine failure also 
contributed, especially among older persons. To address this problem, the New Zea­
land Department of Health recently announced a two-dose schedule for MMR 
vaccination, with the first dose to be administered at 12-15 months of age and the 
second to be given to all children at Form 1 (i.e., at approximately 11 years of age), 
instead of the current practice of giving single-antigen rubella vaccine to Form 1 girls 
only. Achieving the optimum effect from this immunization program, however, will 
require the development and implementation of strategies to improve immunization 
levels by reducing barriers to vaccination (whether financial, logistic, or sociocultural), 
taking advantage of all opportunities to vaccinate, and using innovative and accept­
able vaccine delivery techniques (including effective reminder/recall systems). 

The rapid response and commitment of area health board staff, GPs, and other 
clinicians in implementing these surveillance activities enabled public health officials 
to better monitor the course of the epidemic and, with this information, to plan and 
implement effective interventions. Nonetheless, ongoing surveillance will be required 
to provide a continuing source of timely, representative information to guide decision­
making. Therefore, it has been proposed to make measles a legally notifiable disease 
so that future outbreaks can be recognized early, thereby avoiding the delays in initiat­
ing interventions that were experienced during the most recent epidemic. It has also 
been recommended that standard response protocols be developed and widely dis­
tributed so that appropriate intervention/control efforts can be implemented rapidly 
when outbreaks are recognized. Finally, commitment to these surveillance and out­
break control activities should be encouraged; adequate financial and professional 
resources will have to be made available by area health boards and the Department of 
Health to ensure their success. 

References 
1. Hardy RB, Lennon DR, Mitchell EA. Measles epidemic in Auckland, 1985-86. NZ Med J 

1987;100:273-5. 
2. CDC. Measles-United States, 1990. MMWR 1991;40:369-72. 
3. National Health Statistics Centre. Hospital and selected morbidity data, 1985. New Zealand: 

Department of Health, 1986. 
4. Stehr-Green PA, Briasco C, Baker M, Trotter P. How well are we protecting our children: results 

of the immunization coverage survey in the Hawke's Bay Area Health Board. NZ Med J (in 
press). 
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Summary 
Since 1988, the Ministry of Health (MOH) of Togo, with technical assistance 

from CDC, has systematically adapted and strengthened its health information 
system (HIS) to enable improved monitoring of trends in diseases. The previous 
system had been hampered by complicated, lengthy reporting forms; incom­
plete and delayed receipt of reporting forms; absence of mortality reporting; 
slow, cumbersome manual compilation and analysis methods; and lack of 
standard case definitions. To simplify the adaptation process, the system was 
divided into three main activities: data collection, data compilation and analysis, 
and dissemination of reports and follow-up action. Public health authorities in 
Togo have built on existing strengths and successfully adapted the HIS to focus 
on national morbidity and mortality prevention priorities. 

INTRODUCTION 

19 

Health surveillance focuses on the collection, analysis, dissemination, and use of 
data related to the occurrence of-and deaths from-diseases of public health impor­
tance. Surveillance is a major component of a health information system (HIS) and is 
critical in evaluating the impact of disease control programs. The other component of 
an HIS consists of data related to the process of program implementation, such as 
statistics on access, coverage, and service quality. This report describes the evolution 
of a national HIS in a West African country during 1986-1991. 

BACKGROUND 
Togo has a population of approximately 5 million; the national capital is Lome (Fig­

ure 1). The responsibility for health information management has been assigned to 
the Health Statistics Unit of the Ministry of Health's Epidemiology Division. Since 1988, 
the Ministry of Health (MOH), with technical assistance from CDC, has systematically 
adapted and strengthened its HIS to enable improved monitoring of trends in diseases 
that are the focus of national control programs. These improvements have been sup­
ported by the Combatting Childhood Communicable Diseases (CCCD) Project, funded 
by the United States Agency for International Development. 
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The MOH established the following objectives for the Togo national HIS: 
a) to collect information on the occurrence of diseases of public health importance 

from all outpatient health clinics (including hospitals) on a monthly basis; 
b) to ensure the prompt reporting of cases of diseases of epidemic potential (e.g., 

cholera, yellow fever, and meningitis); 
c) to collect information on mortality from as many existing sources as possible; 
d) to collect appropriate demographic data to permit the calculation of disease-, 

age-, region-, and gender-specific morbidity and mortality rates; 
e) to systematically collect information pertaining to program indicators, such as 

immunization coverage, through routinely reported service statistics; 
f) to periodically gather information relating to coverage and impact achieved by 

disease control interventions through population surveys; 
g) to publish and widely disseminate regular bulletins on disease morbidity and 

mortality trends; and 
h) to publish annual, comprehensive reports containing information on trends of 

diseases of public health importance and on program indicators. 
Although the adaptation of the national HIS was designed to focus on information 

related to the prevention of morbidity and mortality from childhood communicable 
diseases (such as diarrheal diseases, malaria, measles, pertussis, and tetanus), the 
system was intended to be sufficiently flexible to enable trends to be followed in other 
endemic diseases. 

FIGURE 1. Republic of Togo 

Lome * 
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MAJOR ACHIEVEMENTS 
To simplify the adaptation process, the system was divided into three main activi­

ties: data collection; data compilation and analysis; and dissemination of reports and 
follow-up action. An assessment of the system in 1988 identified the following major 
problems: 

• complicated, overlengthy outpatient morbidity reporting forms; 

• incomplete, delayed receipt of reporting forms by the central statistics unit; 

• absence of mortality reporting; 

• slow, cumbersome manual compilation and analysis methods; 

• lack of standard case definitions; 

• inadequate, irregular supervision of the peripheral health personnel responsible 
for routine reporting; 

• lack of integration of data from diverse sources pertaining to specific diseases; 

• delayed publication of annual reports (up to 3 years after the end of the reporting 
year). 

DATA COLLECTION 

Outpatient Morbidity 
Because the routine outpatient reporting system was already functioning relatively 

well in 1988, with monthly reports received regularly from at least 70% of outpatient 
clinics, initial efforts focused on this activity. An improved, simplified reporting form 
was developed through a process of consensus among disease control program man­
agers, district health officers, and clinicians. After a 1-year pilot period, the form was 
modified again in response to comments and suggestions from clinic personnel. The 
modified reporting form contained <40 conditions, classified according to age and 
gender of the patient, reduced from the former total of 70 conditions. 

Supervision schedules were developed whereby central MOH staff visited each of 
the 21 districts on a regular basis, and district medical officers were trained in methods 
of supervision of data collection at peripheral health facilities. A simple system was 
developed to track incoming monthly report forms, and tables were published in an­
nual reports indicating the proportion of expected reports actually received from each 
district, thus encouraging competition between districts. In 1990, 96% of expected 
monthly reports were received at the central level, ranging by district from 85% to 
100%. Although draft case definitions were developed for review by the public health 
community, the only standard definition approved at the central level has been that for 
malaria. 

Hospital Inpatient Morbidity and Mortality 
After initial efforts had concentrated on routine morbidity reporting in outpatient 

clinics, a decision was made by the MOH in 1989 to extend routine reporting to hospi­
tal inpatient wards. In addition to morbidity, data on hospital-based deaths were 
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reported. A simple form was developed for recording the following information on 
each person hospitalized: hospital department (medical, surgical, obstetric, etc.), age, 
gender, duration of hospitalization, discharge diagnosis, and outcome (cured, de­
ceased, left against medical advice, or transferred). By the second year of operation, 
the hospital reporting system had achieved a completeness rate (proportion of ex­
pected monthly reports actually received at the central level) of more than 90%. The 
addition of hospital reporting to the national HIS enabled the MOH to monitor trends 
in case-fatality ratios (CFRs) or diseases of public health importance. The CFR is a 
critical impact indicator for interventions that aim to decrease mortality rather than 
morbidity (e.g., malaria and diarrheal disease control programs). 

Data Compilation and Analysis 
Major improvements in the efficiency of data compilation and analysis were 

achieved through computerization at the central level. Initial data entry programs writ­
ten in DBase led to streamlined central data management; however, extensive errors 
were made in the data entry process during the first 3 years. Later, a menu-driven 
program with verification checks, developed by using Epi Info, Version 5 ( 7 ), has de­
creased the rate of data entry errors. Togolese computer programmers were trained 
under the auspices of the CCCD project in Kinshasa, Zaire, and by a CDC computer 
specialist in Togo. Computer hardware, initially provided by the CCCD project, was 
maintained and serviced by local contractors. The MOH aims to gradually decentralize 
data entry and analysis to the regional capitals in order to promote local, information­
based health program planning and management. This process has begun on a pilot 
basis in two hospitals where computers have been installed and information manag­
ers have been trained. Prior to 1989, annual reports had consisted of long tables of 
diseases by age and gender; however, since that year, annual trends in diseases of 
public health importance have been analyzed, published as graphs, and annotated 
with comments by MOH epidemiologists. Morbidity data related to diseases of public 
health importance are now analyzed routinely by age, gender, and region to allow 
program managers to better focus their disease control efforts on groups in the com­
munity at high risk. 

Data Dissemination and Action 
The major consequence of accelerated data management has been the ability of 

the MOH to publish annual reports soon after the end of the reporting year. Thus, since 
1988, annual reports have been published in April of the following year. In addition to 
morbidity and mortality data, certain process indicators, such as coverage statistics, 
have been compiled and published in the same report. For example, the epidemiology 
of measles has changed from a pattern of annual major epidemics to one of smaller 
annual peaks and periodic epidemics. This has been associated with gradually in­
creasing measles vaccination coverage among young children (Figure 2). 

Data generated by the national HIS have been used to design appropriate opera­
tional research studies. Although hospital deaths have been reported nationally only 
since 1989, the Pediatrics Department of the University Hospital Center in Lome has 
maintained such data since 1984. The apparent temporal association between malaria 
and deaths from anemia among children <15 years of age in the period 1987-1990 at 
this hospital led to a focused study of a possible causal relationship between child-
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hood malaria infection and anemia (Figure 3). This dynamic use of health data to im­
prove overall understanding of the epidemiology of endemic diseases has been 
actively fostered in Togo. 

Hospital morbidity and mortality reporting has provided new categories of informa­
tion for use by decisionmakers in the Togolese health sector and has allowed for more 
rational allocation of resources within the hospital system. For example, only since 
1989 has there been nationally compiled information on morbidity and mortality due 
to obstetric and gynecologic conditions. Health-care planners now have access to data 
on the most common causes of death in obstetric wards (Figure 4). 

Problem Solving 
The prompt analysis of annual data and the ability of information managers to dis­

aggregate data by source have provided a valuable tool in monitoring the quality of 
data collection. For example, the 1989 outpatient morbidity data revealed an abrupt 
and unexpected increase in reported cases of malnutrition (Figure 5). Disaggregation 
by reporting source indicated that most of the increase could be explained by the large 
number of cases reported from a single site (Clinic A). A field visit to Clinic A by the 
MOH revealed that cases had been misclassified. Clinic staff were then trained in cor­
rect diagnosis; some improvement resulted in 1990, although Clinic A still reports 80% 
of the cases of malnutrition in the country. 

FIGURE 2. Measles cases and measles vaccination coverage by month - Togo, 
1984-1990 
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FIGURE 3. Pediatric* deaths due to malaria and anemia in University Hospital -
Lome, Togo, 1984-1990 
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FIGURE 4. Main causes of death in all hospital obstetric and gynecologic wards -
Togo, 1989 
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CONCLUSIONS AND FUTURE DIRECTIONS 
Public health authorities in Togo have built on existing strengths and successfully 

adapted the HIS in order to focus on national morbidity and mortality prevention pri­
orities. Meanwhile, the system has retained sufficient flexibility so that trends can be 
detected in conditions that were not previously the target of specific control efforts. 
The computerization of data management has enabled prompt analysis and publica­
tion of reports, and the presentation of data has been modified so that program 
managers may readily interpret trends and modify their programs as necessary. At 
this stage in its evolution, the following steps need to be taken to further improve the 
quality and usefulness of the national HIS. 

• First, greater efforts are needed to improve and maintain the quality of data. For 
example, standard case definitions for diseases of public health importance need 
to be agreed upon and widely disseminated. 

• Second, routine reporting of both morbidity and mortality needs to be supple­
mented with population-based death reporting and periodic mortality surveys. 

• Third, certain disease-specific control programs still maintain separate reporting 
systems; ideally, all such systems should be integrated into the national HIS. 

• Fourth, field supervision and training of district health officers in data collection 
and management need to be strengthened. 

FIGURE 5. Malnutrition among children <5 years of age in Clinic A and Togo, 1983-
1990 
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• Fifth, data on health service quality and coverage should be collected and com­
piled on a regular basis through standard questionnaires completed during 
routine supervisory clinic visits; these data should be integrated into annual re­
ports. 

• Finally, more frequent dissemination of selected surveillance information might 
be achieved through the routine publication of an epidemiologic bulletin. 

Given the progress made by the Togolese MOH in adapting the national HIS to the 
needs of program planners and public health practitioners, the system should serve as 
a model for HIS development in other countries in the region. 

Reference 
1. Dean AD, Dean JA, Burton JH, Dicker RC. Epi Info, Version 5: a word processing, database, 

and statistics program for epidemiology on microcomputers. Atlanta: Centers for Disease 
Control, 1991. 
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Sexual Experience and Use of Contraception Among Young Adults 
in Latin America 

Leo Morris, Ph.D. 
Division of Reproductive Health 

National Center for Chronic Disease Prevention and Health Promotion 
Centers for Disease Control 

Summary 
Although a formal public health surveillance system has not yet been estab­

lished in Latin America to document the attitudes of young people toward sex 
education, sexual activity, and contraception and their behaviors in these areas, 
representative data are available from 12 household-based Young Adult Repro­
ductive Health Surveys conducted in seven countries since 1985. The surveys 
indicate that the rate of sexual experience before marriage or consensual union 
for males is much higher than that for females, and first sexual experience oc­
curs at a younger age for males than for females. However, from 34% to 90% of 
females 20-24 years of age report having had premarital sexual relations. No 
more than 41% of females and 31% of males report that they or their partner 
used contraception at first sexual experience. Less than one-third of both young 
men and young women could identify the most fertile period during the men­
strual cycle. The results of such surveys have provided program officials and 
policymakers with data to plan, implement, and evaluate interventions targeted 
for young adults. 

INTRODUCTION 
In Latin America, interest has recently intensified in the public health issues associ­

ated with fertility among teenagers, including concerns about early childbearing, 
unintended pregnancies, and the relatively high rate of premarital conceptions ( 7-4 ). 
In addition, sexually transmitted diseases (including human immunodeficiency virus 
[HIV] infection) are a growing public health concern. Representative sample surveys in 
Latin America-directed at young people to document their attitudes toward sex edu­
cation, sexual activity and contraception, their history of sexual experience, and use of 
contraception-have been rare. To date, in many localities it has not been possible to 
design and implement ongoing public health surveillance systems for these behaviors 
on which to base public health-care and policy decisions. 

Most investigations among teenagers have been conducted by using clinic popula­
tions or school populations as study groups. Unfortunately, these populations are not 
representative of the general population. Throughout Latin America, the rate of school 
attendance varies, and the dropout rate for young people before they enter secondary 
school is high in many areas. Researchers are aware that information obtained 
through school-based efforts does not fully represent all young people. 

In efforts to obtain representative data on young adults, both male and female, 
Young Adult Reproductive Health Surveys (YARHS) have been conducted since 1985 
in Jamaica, Costa Rica, and 10 cities in five other Latin American countries, with tech-
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nical assistance and coordination provided by CDC's Division of Reproductive Health 
(5-13 ). Limited data about sexual experience and contraceptive use among young 
adults are also available from national family planning/maternal-child health surveys 
recently conducted in Panama, Brazil, Paraguay, Honduras, El Salvador, and Haiti ( 74-
78 ). In these six national surveys, a special module for 15- to 24-year-old respondents 
was added to obtain information about premarital sexual experience and use of con­
traception at first sexual experience. Such information is not usually obtained in this 
type of survey. The module, which consisted of nine questions, was patterned after the 
YARHS survey instrument. Data are available for females only. 

At present it has not been determined whether policymakers and legislators will, in 
the near future, allocate the resources needed to establish surveillance networks in 
their jurisdictions. They are aware that the health and social problems described in 
this report represent a burden on their health-care systems and on their populations; 
however, many priorities compete for, in most areas, extremely limited funds and 
trained personnel to allocate to programs that are long-term and prevention oriented, 
rather than immediate and responsive to acute problems. The U.S. Youth Risk Behav­
ior Surveillance System provides a model for such surveillance systems, and the 
results of surveys such as those described below will provide data to support estab­
lishing such systems in Latin America and to serve as baseline data ( 19 ). 

METHODS 
Personal interviews were conducted with multistage, area-probability household 

samples of men and women 15-24 years of age (14-24 in Jamaica); the interviews 
were conducted by trained interviewers of the same sex as the respondents. Each 
interview lasted an average of 25 minutes. Data for male and female respondents 
were analyzed independently. The interview focused on previous formal or informal 
courses on sex education and their content, attitudes toward sex education, sexual 
activity and family planning, fertility, history of sexual experience, and use of contra­
ceptives, as well as a wide range of social, economic, and demographic 
characteristics. In some surveys, a special module on knowledge of transmission and 
prevention of acquired immunodeficiency syndrome (AIDS), or HIV infection, was 
added. 

The data presented in the sections that follow focus on the comparative results for 
premarital conceptions, sexual experience, and contraceptive use from these 18 sur­
veys. An overview of the data available from each survey is presented in the tables. 
Those interested in more detailed information are encouraged to consult the original 
survey reports cited in the references. 

RESULTS 
These surveys provide documentation that a substantial proportion of married 

women (or women in consensual union) 15-24 years of age had premarital concep­
tions. Marriage in many cases was probably precipitated by a premarital pregnancy 
(Table 1 ). In Mexico City and Central America, 22%-42% of ever-married women 15-24 
years of age who have had at least one live-born infant had premarital conceptions. In 
South America, this proportion ranges from a low of 25% in Guayaquil, Ecuador, to 



This content downloaded from 
������������158.111.236.95 on Thu, 02 Oct 2025 02:15:30 UTC������������� 

All use subject to https://about.jstor.org/terms

Vol. 41 / No. SS-4 29 

63% in Santiago, Chile, the highest reported rate in Latin America. The second highest 
rate (59%) was reported in Haiti. 

Only information on first births is generally known in these surveys, and data on 
pregnancies ending in abortion are either not known or underreported. For this reason 
and the possible misreporting of birth dates to conceal premarital conception, actual 
premarital conceptions are likely to be higher than implied by the data in Table 1. 

For unmarried women reporting at least one pregnancy, from half to two-thirds of 
first pregnancies were reported as unintended in Haiti, Mexico City, Costa Rica, and 
Brazil; in Jamaica and Quito and Guayaquil, Ecuador, 75% of first pregnancies were 
reported as unintended (data not shown). 

The proportion of 15- to 19-year-old females reporting premarital sexual inter­
course was fairly similar in 10 of the 11 countries with data (Table 2). From 12% to 27% 
of 15- to 19-year-olds reported premarital sexual intercourse. In Mexico City and Cen­
tral America, the range is 12% to 22%. The exception is Jamaica, where the social and 
cultural context is different from that in the Spanish- and Portuguese-speaking coun­
tries. For the 20- to 24-year-old age group, premarital sexual experience ranges from 
32% in El Salvador to 64% in Haiti. Four of the five cities in Brazil and Santiago, Chile, 
also have rates >54%. Sexual experience is almost universal in this age group in Ja­
maica. The mean age at first premarital intercourse ranges from 15.6 to 17.9 years of 
age, with the male partner generally 4-6 years older. 

Reported premarital sexual experience among young males is much higher than 
among females, with rates >85% for 20- to 24-year-olds in 11 of 13 countries or cities 
with data for males (Table 3). There is a wider range of premarital sexual experience 
reported by 15- to 19-year-olds-from 30% to 78%. The mean age at first premarital 

TABLE 1. Percentage of first births that were premaritally conceived,* ever-marriedt 
females 15-24 years of age - selected countries, Latin America 

Total 
Vear of Before First 7 mos. premarital 

Country (City) survey union of union conceptions 

Haiti 1989 41.4 16.9 58.7 
Mexico City 1985 10.6 20.5 31.1 
Guatemala City 1986 9.9 32.4 42.3 
San Salvador, El Salvador 1988 8.6 13.3 21.9 
Costa Rica§ 1991 11.2 22.3 33.5 
Panama 1984 23.7 14.6 38.3 
Ecuador 

Guayaquil 1988 11.1 13.4 24.5 
Quito 1988 17.3 17.3 34.6 

Brazil 1986 8.0 25.8 33.8 
Recife 1989 23.8 27.9 51.7 
Salvador 1987 23.4 29.3 52.7 
Rio de Janeiro 1989 20.8 28.0 48.8 
Sao Paulo 1988 13.4 31.7 45.1 
Curitiba 1989 9.1 30.1 39.2 
Paraguay 1987 18.2 15.0 33.2 

Santiago, Chile 1988 21.1 41.5 62.6 

*Comparison of date of first birth and date of first marriage or consensual union. 
t Ever in union. 
§ Preliminary data. 
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TABLE 2. Percentage of 15- to 24-year-old females reporting premarital sexual 
intercourse, by age group - selected Latin American countries 

Mean age at first 
Year of Age(%) intercourse (years) No. of cases 

Country (City) survey 15-19 20-24 Females Partner 15-19 20-24 

Haiti 1989 22.7 63.9 NA NA 423 347 
Jamaica 1987 55.4 90.5 15.6 19.7 1,046 892 
Mexico City 1985 13.4 39.1 17.0 20.6 876 705 
Guatemala City 1986 12.4 35.7 16.7 21.6 405 294 
El Salvador 1988 15.7 32.3 16.4 NA 753 765 
Costa Rica* 1991 21.7 39.9 16.5 21.7 845 737 
Panama 1984 14.2 37.4 16.7 NA 1,648 1,604 
Ecuador 

Quito 1988 11.9 33.8 17.4 21.6 404 399 
Guayaquil 1988 18.4 42.7 16.7 22.2 474 379 

Brazil 1986 13.9 36.5 16.6 NA 1,318 1,168 
Recife 1989 15.7 38.9 16.8 21.8 578 411 
Salvador 1987 20.1 54.7 17.2 22.4 508 448 
Rio de Janeiro 1989 27.5 61.2 16.8 21.2 462 369 
Sao Paulo 1988 26.6 57.6 16.9 21.6 443 361 
Curitiba 1989 23.7 55.8 17.2 22.0 476 437 

Paraguay 1987 21.2 48.7 16.9 NA 388 493 
Santiago, Chile 1988 19.1 56.5 17.9 21.4 488 377 

*Preliminary data. 
NA: Not available. 

TABLE 3. Percentage of 15- to 24-year-old males reporting premarital sexual 
intercourse, by age group - selected Latin American countries 

Mean age at first 
Year of Age(%) intercourse (years) No. of cases 

Country (City) survey 15-19 20-24 Males Partner 15-19 20-24 

Haiti 1989 30.4 63.0 NA NA 334 261 
Jamaica 1987 78.1 96.8 12.7 13.3 1,090 786 
Mexico City 1985 43.5 85.7 15.7 18.4 793 609 
Guatemala City 1986 64.5 87.3 14.8 20.1 327 244 
Costa Rica* 1991 41.5 76.0 15.3 18.1 781 624 
Ecuador 

Quito 1988 58.5 97.1 15.1 18.0 412 350 
Guayaquil 1988 63.9 94.0 14.8 21.0 449 349 

Brazil 
Recife 1989 68.7 92.7 15.1 12.1 674 480 
Salvador 1987 73.2 93.8 14.8 17.4 500 371 
Rio de Janeiro 1989 73.2 94.3 15.0 17.6 447 401 
Sao Paulo 1988 72.9 94.3 14.9 16.9 398 352 
Curitiba 1989 56.3 93.7 15.4 17.0 524 426 

Santiago, Chile 1988 47.6 85.7 16.0 18.5 435 364 

*Preliminary data. 
NA: Not available. 
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intercourse ranges from 12.7 in Jamaica to 16.0 years in Santiago. For males, first 
partners are also older-from an average of 0.6 years older in Jamaica to 6.2 years 
older in Guayaquil. This difference was more notable for young males <18 years of 
age at first intercourse (not shown). At first intercourse, younger males, upon initiating 
sexual activity, may be more likely than older males to seek out older females who are 
already sexually experienced. 

From 10% to 22% of females in Latin countries had their first premarital intercourse 
at <15 years of age, compared with 30% in Jamaica. Sexual experience begins earlier 
for men. About one-fourth (26%-27%) of sexually experienced males in Haiti, Mexico 
City, and Santiago, 31%-45% in other Latin cities/countries, and 72% in Jamaica report 
that their first experience was before age 15. By age 19, at least 91% of sexually expe­
rienced males in each country have had their first intercourse. For females, especially, 
these are obviously crude average figures and comparisons between countries have 
to be interpreted with caution because marriage truncates the exposure of women 
who marry or enter a union at an earlier age. To determine the rate of initiating pre­
marital sex at a specific age and to adjust the data for the censoring effect of age at 
marriage, life-table procedures, also called hazard models, are better suited to com­
pare risks between populations or across time (20 ). An independent analysis is 
currently under way in which hazard models are used to study the data provided by 
these surveys (Hernandez, unpublished data). 

Forty-one percent of females in Jamaica reported that they or their partner used 
contraception at first premarital intercourse (Table 4). The figures are lower for Latin 
America and Haiti. Whereas 20%-32% of females in all five Brazilian cities, Santiago, 

TABLE 4. Percentage of 15- to 24-year-olds reporting use of contraception at first 
premarital sexual intercourse, by gender - selected Latin American countries, 
1985-1989 

Country (City) Females Males 

Haiti* 9.9 22.7 
Jamaica* 40.9 11.0 
Mexico City 22.3 30.7 
Guatemala City 10.4 14.9 
El Salvador 4.2 NA 
Honduras* 4.3 NA 
Costa Ricat 22.4 32.5 
Panama 11.3 NA 
Ecuador 

Quito 8.4 14.1 
Guayaquil 12.6 14.0 

Brazil 
Recife 21.7 22.6 
Salvador 23.1 19.5 
Rio de Janeiro 31.6 21.8 
Sao Paulo 31.6 21.9 
Curitiba 27.0 23.5 

Paraguay 14.0 NA 
Santiago, Chile 20.3 18.7 

*First coitus, regardless of marital status. 
t Preliminary data for 1991. 
NA: Not available. 
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Chile, and Mexico City reported that they or their partner used contraception at first 
premarital intercourse, <15% reported doing so in other surveys, including only 4% in 
Honduras and El Salvador. The use of contraception increases with age at first inter­
course. Nevertheless, with the exception of Jamaica, <45% who had their first 
premarital intercourse at age 18-24 used contraception. In those surveys with data for 
males, contraceptive use at first premarital sexual intercourse ranged from 11% in 
Jamaica to 33% in Costa Rica. 

In Mexico City, Quito and Guayaquil, Ecuador, Paraguay, and Santiago, Chile, the 
method principally used by females was rhythm. In almost all the surveys with data 
for both males and females, a greater percentage of females using contraception re­
ported rhythm as their method of choice (Tables 5 and 6). Some males may not have 
known that their partner was using the rhythm method as they may not have been 
familiar with their partner's menstrual cycle patterns. 

A greater proportion of young women in Panama and in four of the five cities in 
Brazil used oral contraceptives, and proportionately fewer used rhythm or vaginal 
methods. Except for Jamaica (about 80% of use), condoms were used by at least 20% 
of respondents who used contraception in Mexico City, Costa Rica, Quito and 
Guayaquil, and Sao Paulo. In Sao Paulo and in Haiti, withdrawal was the method most 
frequently reported. As mentioned above, condoms are the overwhelming method of 
choice in Jamaica. 

Even though rhythm is reported as one of the three most used methods at first 
premarital intercourse by females in eight of the 13 surveys with method-specific data, 

TABLE 5. Contraceptive method reported by females at first premarital intercourse, 
selected Latin American countries, 1985-1989 (percentage distribution)* 

Vaginalt 
Others§ Country (City) Pill Condom Rhythm Withdrawal methods Total Cases 

Haiti 7.0 16.3 9.3 37.3 4.7 25.6 100.0 34 
Jamaica 10.5 78.7 1.8 8.6 0.2 0.7 100.0 575 
Mexico City 9.2 21.5 43.7 9.2 12.6 4.6 100.0 87 
Guatemala City ** 
El Salvador ** 
Costa Rica, 21.7 49.1 9.4 17.0 0.9 1.9 100.0 106 
Panama 56.0 17.8 9.7 6.5 7.2 2.9 100.0 87 
Ecuador 

Quito & 
Guayaquil 13.0 21.7 28.3 21.7 6.5 8.8 100.0 46 

Brazil 
Recife 37.0 18.5 16.6 25.9 0.0 1.9 100.0 54 
Salvador 38.0 12.7 24.1 24.1 0.0 1.3 100.0 79 
Rio de Janeiro 49.1 8.2 15.5 27.3 0.0 0.0 100.0 110 
Sao Paulo 21.4 23.3 7.8 45.6 0.0 1.9 100.0 103 
Curitiba 53.8 15.1 14.0 16.1 0.0 1.1 100.0 93 

Paraguay 16.7 10.7 27.5 12.1 7.0 26.0 100.0 50 
Santiago, Chile 21.3 18.0 31.2 11.5 11.5 6.5 100.0 61 

*Subtotals in this and subsequent tables may add up to 99.9 or 100.1 as a result of rounding. 
tFoaming tablets, diaphragms. 
§Folk and herbal methods. 
,Preliminary data for 1991. 

**<25 cases. 
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knowledge of the most fertile period during the menstrual cycle is <31% for females 
and <26% for males in all surveys reporting this information. 

Most respondents who did not use contraception at first premarital intercourse re­
ported that they did not expect to have intercourse at that time and thus were not 
prepared to use contraception. No knowledge of contraception is also an important 
reason, especially for those <15 years of age at time of first intercourse. Overall, 51% 
of Jamaican males and 57% of Haitian females gave this reason. Among females, 
from 1% to 16% stated that they desired a pregnancy. Desire for pregnancy increased 
with age at first intercourse. However, <2% of males in each of the surveys gave this 
reason for not using contraception. In Guatemala City and three Brazilian cities, a sub­
stantial proportion of males said that contraception was the partner's responsibility. In 
Guatemala City, the first partner was generally a prostitute when this reason was 
given. 

As discussed previously, the rate of sexual experience before marriage for males is 
much higher than that for females, but differences were less clear-cut when current 
sexual activity was examined. Of respondents who have had sexual experience, 11%-
60% of unmarried females and 26%-48% of unmarried males were currently sexually 
active (intercourse within the past month) (Table 7). Of those currently sexually active, 
rates of contraceptive use were relatively high. At least half of sexually active females 
in all surveys reported using contraception (Table 8). Contraceptive use was 65% in 
Jamaica, Mexico City, Quito and Guayaquil, all five cities in Brazil, and Santiago. With 
the exception of Guatemala City and Haiti, contraceptive use was also high among 
sexually active males, ranging from 56% in Costa Rica and Rio de Janeiro to 82% in 
Mexico City. Sexually active females, with the exception of those in Mexico City, report 
oral contraceptives as the method most used. For males, the most used method is 
generally the condom. 

TABLE 6. Contraceptive method reported by males at first premarital intercourse -
selected Latin American countries, 1985-1989 (percentage distribution) 

Vaginal* 
Otherst Country (City) Pill Condom Rhythm Withdrawal methods Total Cases 

Haiti 4.8 39.8 19.3 28.9 0.0 7.2 100.0 68 
Jamaica 8.6 80.7 1.6 8.1 0.0 0.0 100.0 185 
Mexico City 15.4 22.2 27.1 10.2 11.3 13.9 100.0 266 
Guatemala City 27.0 25.4 7.9 6.4 27.0 6.3 100.0 63 
Costa Rica§ 18.2 71.7 4.3 1.9 0.0 3.9 100.0 258 
Ecuador 

Quito & 
Guayaquil 12.5 54.2 16.7 4.8 6.5 5.4 100.0 168 

Brazil 
Recife 33.5 38.9 5.4 15.3 0.0 6.9 100.0 203 
Salvador 32.4 46.8 1.4 16.5 0.0 2.9 100.0 139 
Rio de Janeiro 45.5 22.1 7.1 22.7 0.0 2.6 100.0 154 
Sao Paulo 30.9 18.4 2.9 44.1 0.0 3.7 100.0 136 
Curitiba 30.9 40.1 9.3 17.9 0.0 1.8 100.0 162 

Santiago, Chile 22.7 10.3 27.8 20.6 1.0 17.6 100.0 97 

*Foaming tablets, diaphragms. 
tFolk and herbal methods. 
§Preliminary data for 1991. 
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The AIDS "knowledge module" was used in eight South American cities-the five 
Brazilian cities, Quito and Guayaquil, Ecuador, and Santiago, Chile. Brazil has one of 
the highest rates of HIV infection in the Americas; the HIV rate in both Ecuador and 
Chile is relatively low. Nevertheless, knowledge of AIDS, or more correctly, having 
heard of AIDS, is almost universal in the eight cities (Table 9). Also, at least two-thirds 
of females and three-fourths of males agreed that a person can be infected without 
having clinical symptoms. 

In all eight cities, the three principal modes of transmission-sexual intercourse, 
blood transfusion, and sharing infected needles-are known by 90% of young adults. 
However, there is also a great deal of misinformation about risks associated with re­
ceiving and donating blood; from 31% to 63% report thinking that HIV infection can be 
transmitted by mosquito bites, sharing utensils, or using the bathroom of an infected 
person. 

In the five Brazilian cities, >62% of sexually active unmarried young adults say that 
sexually active unmarried young people have a high risk of getting the AIDS virus 
(Table 10). However, <6% of sexually active unmarried females and <10% of sexually 
active unmarried males think they themselves are at high risk. Percentages are lower 
in Santiago, perhaps reflecting the lower prevalence of HIV infection in Chile. How­
ever, the gap between the high risk attributed to others and self-perceived risk 
remains. 

TABLE 7. Proportion of unmarried, sexually experienced 15- to 24-year-olds reporting 
sexual intercourse in previous month, by gender and age group - selected Latin 
American countries, 1985-1989 

Females (%) Males(%) 

No. of No. of 
Country (City) 15-19 20-24 Total cases 15-19 20-24 Total cases 

Haiti NA NA 17.0 105 NA NA 27.8 206 
Jamaica NA NA 47.8 1,418 NA NA 47.6 1,705 
Mexico City 28.6 33.0 31.2 154 22.6 31.6 27.5 720 
Guatemala City * 18.4 17.0 59 31.9 43.0 36.7 365 

El Salvador * * 26.3 27 
Costa Ricat NA NA 28.6 214 NA NA 30.7 631 
Panama 25.8 21.8 23.2 316 
Ecuador 

Quito NA NA 10.6 85 NA NA 25.5 505 
Guayaquil NA NA 34.3 70 NA NA 43.1 547 

Brazil 49.0 36.8 41.1 243 
Recife 58.3 54.9 56.1 139 29.7 55.5 41.5 812 
Salvador 31.1 49.3 43.2 220 27.5 51.7 38.4 662 
Rio de Janeiro 62.7 56.9 59.5 247 31.4 62.9 47.0 636 
Sao Paulo 40.7 44.2 42.6 190 24.7 44.9 34.8 566 
Curitiba 44.7 54.6 51.0 206 32.2 58.9 46.1 603 

Paraguay 22.4 20.5 21.2 162 
Santiago, Chile 43.3 33.0 36.9 179 21.6 35.3 29.3 451 

*<25 cases. 
t Preliminary data for 1991. 
NA: Not available. 
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TABLE 8. Percentage of unmarried 15- to 24-year-olds reporting sexual intercourse in past month using 
contraception, by gender and method most commonly used-selected Latin American countries, 1985-1989 

Females Males 

% No. of o/o No. of 
Country (City) Using Method most commonly used cases Using Method most commonly used cases --
Haiti * * 33.8 NA 56 
Jamaica 69.3 Pill (48%) Condom (33%) 678 68.5 Condom (60%) Pill (19%) 812 
Mexico City 75.0 Rhythm (42%) Pill (19%) 48 81.8 Rhythm (29%) Condom (29%) 198 
Guatemala City * * 39.6 Condom (55%) Pill (17%) 134 
El Salvador * * 
Costa Ricat 59.0 Pill (42%) Condom (19%) 126 56.2 Condom (64%) Pill (17%) 355 
Panama 60.5 NA 69 NA 
Ecuador 

Quito 63.6§ t 33 77.5 Rhythm (38%) Condom (28%) 129 
Guayaquil 56.8 § 236 

Brazil 52.4 Pill (72%) 99 
Recife 73.1 Pill (48%) Condom (15%) 78 59.9 Condom (40%) Pill {32%) 337 
Salvador 67.4 Pill (66%) Condom (16%) 95 65.0 Condom (44%) Pill (30%) 254 
Rio de Janeiro 77.6 Pill (66%) Withdrawal (14%) 147 56.2 Pill (46%) Condom (32%) 299 
Sao Paulo 75.3 Pill (46%) Rhythm (18%) 81 82.2 Condom (35%) Pill (33%) 197 
Curitiba 80.0 Pill (57%) Withdrawal (14%) 105 65.5 Pill (48%) Condom (35%) 279 

Paraguay 54.2 NA 46 NA 

Santiago, Chile 65.2 Pill (40%) Rhythm (23%) 66 59.5 Rhythm (28%) Pill (18%) 131 

*<25 cases. 
; Preliminary data for 1991. 

Quito and Guayaquil. 
NA: Not available. 
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TABLE 9. Knowledge of AIDS* among 15- to 24-year-olds, by gender and city - selected Latin American 

Percentage who: 

Have heard of AIDS 

Agree that a person can be 
infected without having 
clinical symptoms 

Percentage who: 

Have heard of AIDS 

Agree that a person can be 
infected without having 
clinical symptoms 

Recife 

100.0 

82.7 

Recife 

99.7 

80.7 

'AIDS=acquired immunodeficiency syndrome. 

Brazil 

Salvador Rio 

99.0 99.9 

68.0 82.8 

Brazil 
Salvador Rio 

100.0 99.9 

75.2 85.0 

Females(%) 

Ecuador Chile 
Sao Paulo Curitiba Quito Guayaquil Santiago 

100.0 99.8 95.8 95.7 99.7 

79.8 81.6 --76.7-- 76.2 

Males(%) 

Ecuador Chile 
Sao Paulo Curitiba Quito Guayaquil Santiago 

99.7 99.7 99.2 98.8 100.0 

84.4 88.3 --80.5-- 83.0 
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TABLE 10. Perception of risk of AIDS* among sexually active unmarried young adults, by gender and city -
selected Latin American countries, 1988-1989 

Females(%) 

Brazil Chile 
Percentage who: Recife Salvador Rio Sao Paulo Curitiba Santiago 

Think sexually active unmarried 
persons have a high risk of 
AIDS 68.0 86.2 69.4 71.6 62.1 47.0 

Think they have a high risk 
of AIDS 2.3 3.8 2.0 3.7 5.5 1.5 

Males(%) 

Brazil Chile 

Percentage who: Recife Salvador Rio Sao Paulo Curitiba Santiago 

Think sexually active unmarried 
persons have a high risk of 
AIDS 73.6 85.4 75.7 85.3 78.7 29.5 

Think they have a high risk 
of AIDS 5.2 9.7 1.0 3.0 5.4 2.3 

*AIDS=acquired immunodeficiency syndrome. 
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DISCUSSION 
There is currently great concern regarding high fertility, unintended pregnancies, 

and sexually transmitted diseases among the teenage and young adult populations in 
Latin America. In response to this concern, many family planning programs directed 
at young adults have recently been implemented in urban areas. The surveys reported 
here provided the first representative data on this age group and will facilitate better 
planning and evaluation of programs for teenagers and young adults. For example, 
the fact that <60%, and in some cases <25%, of sexually experienced, unmarried 
young adults are sexually active helps explain the low continuation rate for contracep­
tives found in programs aimed at adolescents and young adults (22 ). Most sexually 
active young adults report low frequency of sexual activity, generally with one partner. 
The low frequency and apparent sporadic nature of sexual activity among young peo­
ple may contribute to inconsistent use of contraception, as previously reported in the 
Caribbean (23,24 ). 

In many areas, the most commonly used method at first intercourse was rhythm. 
However, <31% of female respondents in these countries could identify the most fer­
tile period during the menstrual cycle. Of young males, <26% could identify the period 
of the menstrual cycle in which a woman is most likely to conceive. The combination 
of sexual experience at an early age and such lack of knowledge concerning reproduc­
tive health and contraception points to the need for effective sex education programs 
at the primary level in school and better surveillance data on youth risk behaviors. 

Because of the socioeconomic and cultural differences between the nations of Latin 
America and the United States, data on young people from the two areas are not 
strictly comparable. Nevertheless, some comparisons are of interest. In general, with 
the exception of Jamaica, sexual experience rates for females in Latin America are 
lower than those found in the United States, where 52% of women ages 15-19 years 
and 75% of never-married 20- to 24-year-olds report premarital sexual intercourse (25, 
26 ). In addition, 51% of females in the United States report that they had used a con­
traceptive method at first premarital intercourse, compared with a high of 41% in 
Jamaica among females ages 15-24 and 32% in other areas surveyed in Latin Amer­
ica. However, in the United States, only 32% of Hispanic women reported using a 
contraceptive method at first premarital intercourse (27 ). 

The size and behavior of the young adult population studied here have important 
social, economic, and demographic implications for the future. There are currently 82 
million persons ages 15-24 living in Latin America and the Caribbean. By the year 
2020, this youth population is expected to reach 128 million, including 41 million in 
Brazil, 26 million in Mexico, and 8 million in Colombia. 

In countries or urban areas where the level of contraceptive use among married 
women 15-44 years of age has reached 55% to 70%, and thus where family planning 
and public health officials can turn their attention to subgroups with special needs, 
these officials can focus on obtaining better information on risk behaviors among 
young adults, both male and female. 
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