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CHAPTER 8

PRODUCTION OF VACCINES
FOR THE PREVENTION OF ARI: 

A REGIONAL OUTLOOK
Dr. Akira Homma, Dr.  José Luis DiFabio, Dr. Ciro A. de Quadros

I. INTRODUCTION

T
he spectacular victory achieved by public health with the eradication of smallpox world-
wide and of wild poliovirus in the Western hemisphere (1) has had enormous impact on
preventive medicine. These accomplishments have demonstrated that vaccines are basic

tools for the prevention of vaccine-preventable diseases and that vaccination constitutes one of
the most cost-effective health interventions (2).

In recent years, with the strengthening of immunization programs in the countries of Latin
America and the Caribbean, equally spectacular results have been registered, such as the elim-
ination of measles achieved by the Expanded Program on Immunization (EPI) of the Pan
American Health Organization (PAHO) (3). At the same time, non-selective vaccine campaigns
have been carried out among children from 9 months to 14 years of age, resulting in coverage
of the majority of the susceptible population. This strategy was initiated in Cuba, continued in
the English-speaking Caribbean, and later extended to all the countries of Latin America. 

Recent data show a sharp decline in the number of measles cases. In some countries, no
cases have been reported for a prolonged period, which may indicate that the chain of virus
transmission has been interrupted. To maintain this situation and eliminate measles from the
Western Hemisphere, it is proposed that two basic activities be strengthened. The first is epi-
demiological surveillance through the network of laboratories and the use of advanced tech-
nologies for serological and virological tests. The second is periodic mass vaccination of cer-
tain age groups of children (generally children under 5), chosen on the basis of data on the
epidemiological situation of measles in each country (4).
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During the last 15 years, the Region of the Americas has seen a notable increase in immu-
nization coverage against all diseases covered by EPI, with substantial decreases in mortality
and morbidity from these diseases.

Morbidity from other vaccine-preventable diseases associated with upper respiratory infec-
tions (ARI) in 1980 and 1994 were 20.68 and 2.58, respectively, per 100,000 population for
whooping cough; 0.98 and 0.11 for diphtheria; and 66.61 and 3.12 for measles (5). The
impact of vaccination efforts can be clearly seen in Figures 1, 2, and 3, which show data from
various countries of the Region obtained through the Special Program on Vaccines and
Immunization (SVI) of PAHO. 

Figure 1 shows the annual number of reported measles cases and immunization coverage
from 1960 to 1994. Figures 2 and 3 show the annual number of reported cases of whooping
cough and diphtheria, respectively, with immunization coverage among children under 1 year
of age from 1978 to 1994.

High coverage levels were also achieved for BCG, which is administered to newborns in the
region and is well known for its importance in the prevention of tubercular meningitis (6).

In addition to the vaccines routinely used in immunization programs, there are other impor-
tant vaccines that provide protection against the etiologic agents of diseases associated with ARI.
The major ones are the vaccine against Streptococcus pneumoniae with its 23 serotypes,
which is recommended for the elderly and immunocompromised persons (7); the conjugate
vaccine against Haemophilus influenzae type b (Hib) (8), which has recently been incorpo-
rated into the routine vaccination program in the United States; the vaccine against influenza
virus, prepared with inactivated whole virus or subunits of the virus (9), which is used espe-
cially in countries with temperate or cold climates; the rubella vaccine, given in combination
with the measles and mumps vaccine; the polysaccharide vaccine against Neisseria meningi-
tidis serogroups A, C, W135, and Y, which is recommended for travelers in epidemic or hyper-
endemic areas, or in case of outbreaks or epidemics (10).

The Finlay Institute of Cuba has developed a vaccine against meningococcal meningitis
serogroup BC, which has been shown to be 75 to 85% effective in children over the age of 4
but less effective in children under 4 (11, 12).

Acellular pertussis vaccine has been used routinely since 1981 among children over 18
months in Japan (13). This vaccine has also been approved for use in the United States, but
only for boosters. The results of clinical studies currently under way will decide the future of
this vaccine.

An important trend in vaccine development is the use of new combined vaccines, such as the
DPT vaccine combined with conjugate Hib, which has been approved in the United States (14).
The combination of several antigens in a single vaccine facilitates the immunization operation,
since it reduces the number of vaccine injections and consequently reduces the operating costs
associated with vaccination.
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Figure 1.  Number of reported cases of measles and coverage of measles vaccination among
children under the age of 1. Countries of the Americas, 1978-1994

Figure 2. Number of reported cases of whooping cough and coverage with three doses of DPT
among children under the age of 1. Countries of the Americas, 1978-1994
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II. VACCINE RESEARCH AND TECHNOLOGICAL DEVELOPMENT

Work in this area has focused on both enhancing existing vaccines and developing new ones.
In the first case, one example is the significant improvement achieved in recent years in the heat
stability of the measles vaccine. As a result, most of the vaccines currently on the international
market will maintain their potency and immunogenic capacity even when they are subjected to
improper storage temperatures. The accelerated heat-stability test, in which the vaccine is sub-
jected to a temperature of 37˚ C for 7 days, has been included in the quality control of these
vaccines to ensure their heat stability (15). Other studies have examined the use of vaccines
with high virus titers (10-100 times higher than the titers of routine vaccines of the Edmonston-
Zagreb and Schwarz strains) to overcome maternal immunity in children 6 months of age, but
the results were not favorable, given the high mortality that occurred among children inoculat-
ed with this type of vaccine (16). 

Studies aimed at the development of new measles vaccines have focused on the use of recom-
binant viruses as vectors, including vaccinia, fowlpox, and baculovirus, which express the
structural proteins H (hemagglutinin) and F (fusion) of the measles virus (17, 18, 19), in addi-
tion to the development of genetically attenuated strains. The protection provided by experi-
mental vaccines made from viral glycoprotein incorporated into immunostimulating complex-

Figure 3. Number of reported cases of diphtheria and coverage with three doses of DPT among
children under the age of 1. Countries of the Americas, 1978-1994
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es (ISCOMs) (20) has been demonstrated in laboratory animals. Given the importance of this
disease and the new knowledge acquired about the pathology and about the measles virus, both
measles control and immunization practices have recently received extensive review and dis-
cussion in the context of the Children's Vaccine Initiative (CVI) (21, 22).

The acellular pertussis vaccine has received special attention in the last few years. Efficacy
studies on the new formulations of this vaccine have recently been completed in Sweden and
Italy. The results of these studies, which involved children aged 2, 4, and 6 months, were made
public simultaneously in July 1995 by the National Institute of Allergy and Infectious Diseases of
the United States, the Institute of Infectious Disease Control of Sweden, and the National Institute
of Health of Italy. The efficacy study was a random, double-blind study of four acellular vaccines,
using a placebo. Three acellular pertussis vaccines yielded 84-85% protection and produced a
significantly lower number of adverse side effects than the vaccine made of inactivated whole
Bordetella pertussis cells. A fourth acellular vaccine provided 58% protection. In recent effica-
cy studies in Italy, Germany, Sweden, and Senegal, the acellular vaccine provided protection sim-
ilar to that obtained with the inactivated whole-cell vaccine. The acellular pertussis vaccines all
contained inactivated pertussis toxin. Other components included agglutinogens, filamentous
hemagglutinin, and pertactin or protein 69kD, an outer-membrane protein (23-27).

Despite these advances, the existence of more than a hundred viral and bacterial agents that
may cause ARI hinders the development of a specific vaccine for each etiologic agent of the vari-
ous illnesses classified as ARI. Some of these agents have numerous serotypes, including S. pneu-
moniae, with 84; parainfluenza virus, with 4; H. influenzae, with 6 serotypes, including type b
and the nontypeable strains; streptococcus, classified in groups A to O depending on the chemi-
cal composition of the specific antigen/group, which in turn is classified in types ranging from 1
to 80 according to the antigenic differences in the outermost membrane of the bacteria (28).

Theoretically, it would be necessary to develop a specific vaccine for each of the types and
subtypes to provide total immunological protection. Nevertheless, in practice there is no inter-
est in developing vaccines against all the infectious agents that may cause IRA; rather, vaccine
development efforts focus on the agents that cause the greatest morbidity and mortality.

With regard to S. pneumoniae, it is important to note that the existing vaccine, which contains
polysaccharides of 23 serotypes, is recommended for adults, but it does not protect children
under the age of 2—the age at which pneumococcal pneumonia is most critical. The selection of
the serotypes was made taking into account the results of epidemiologic studies conducted in the
United States and several countries in Africa. The most important serotypes affecting children tend
to be different from those that affect adults. Hence, it can be inferred that it is not known with cer-
tainty whether the most important serotypes for Latin America are present in the existing vaccine
or whether other serotypes should be included in any vaccine to be used in the region.

PAHO, through the Special Program on Vaccines and Immunization (SVI) and with the sup-
port of the Canadian International Development Agency (CIDA), is conducting a study to deter-
mine the distribution of the S. pneumoniae serotypes that cause pneumonia in children under
age 5 in six countries of Latin America (Argentina, Brazil, Chile, Colombia, Mexico, and



Uruguay). Only partial information is available at present, but by late 1995 it is expected that
results will be available that will facilitate identification of the most important serotypes with a
view to formulating a vaccine against S. pneumoniae in the countries of the region.

As with other polysaccharide vaccines, these antigens are not capable of inducing an immune
response in children under the age of 2. This lack of response is probably due to the fact that
these polysaccharides are T-independent antigens and they therefore do not use the helper T
lymphocytes to stimulate the immature B cells (29). In recent years, an alternative technology
has been used to covert these T-independent antigens into T-dependent antigens. Covalent con-
jugation of a polysaccharide with a carrier protein—as was done in the case of the capsular
polysaccharide of H. influenzae type b with various proteins—has produced very effective and
useful vaccines for children under 2 (30, 31).

A series of proteins, such as tetanus toxoid (32), diphtheria toxoid, diphtheria protein CRM197

(cross-reacting mutant 197 of Corynebacterium diphtheriae)(33), and the outer-membrane
protein complex of Neisseria meningitidis group B (OMP) (34) have been used as carrier pro-
teins to conjugate the polysaccharide of H. influenzae type b. This same principle is being
applied by various research groups to produce vaccines against S. pneumoniae (35, 36).

The particular difficulty of developing a conjugate vaccine in the case of S. pneumoniae is
that it is not simply a matter of preparing a single serotype. The formulations of this vaccine
must include multiple serotypes, including at least 70-80% of the serotypes responsible for
invasive S. pneumoniae illnesses. For example, two proposed formulations would include
serotypes A4, 6, 9, 14, 18C, 19F, and 23F and B1, 5, 6, 14, 18C, 19F, and 23F. On the basis of
the preliminary results of the study of distribution of S. pneumoniae serotypes in the region,
the A formulation would cover 50% of the serotypes and the B, 70%.

Although the intent is to produce a single-dose vaccine, several polysaccharide-protein con-
jugates—that is, several individual vaccines—must be prepared, produced, and tested.
Because the production of polysaccharide-protein conjugates is complicated, these vaccines
are expected to be expensive. Moreover, a number of scientific and technical issues must be
addressed, including the number of polysaccharide-protein conjugates that can be combined
using the same carrier protein, problems of interference between the different antigens,
dosage, and the immunization schedule.

The need to include several serotypes in a conjugate vaccine against S. pneumoniae has led
to the search for other options. In recent years, several investigators have worked with com-
mon antigens, i.e., identical or similar antigens, present in all the pneumococcal serotypes. The
use of these antigens would make it possible to confer broader protection. In the case of pro-
teins, recombinant methods could also be used to obtain them in larger quantities, and because
of their T-dependent nature they would confer protection at an early age. The results thus far
obtained in animals with three antigens, in particular—namely, PspA (surface protein A) (37),
pneumolysin (38), and pneumococcal protein 37kD (39)—are very promising.

The Jordan Report (40) describes studies being carried out for the development of other vac-
cines such as, for example, vaccines against groups A and B streptococcus, Mycoplasma pneu-
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moniae, Pseudomonas aeruginosa, and the development of a new strain for immunization
against tuberculosis, the Mycobacteriae vaccae strain, the inactivated form of which is being
studied for use as an adjuvant to BCG or as a candidate vaccine. In field studies conducted in
Romania, one dose of the M. vaccae strain, in combination with chemotherapy, was also shown
to be quite effective in treating patients with drug-resistant tuberculosis.

Significant advances have been made in the development of a vaccine against group B strepto-
coccus, of which 6 serotypes corresponding to 6 different polysaccharides have been identified.
In children, the group most affected by this disease, these polysaccharides are not immunogenic.
Consequently, the vaccine should be administered to women during pregnancy, or an effective vac-
cine for children should be developed. Studies aimed at conjugating the polysaccharides with a
protein, as in the case of the Hib conjugate vaccine, are currently under way (41, 42).

The strategy for development of a vaccine against parainfluenza virus (with 4 serotypes) com-
prises two approaches. In one, purified outer-membrane protein, glycoprotein F (fusion), H
(hemagglutinin), and N (neuraminidase) are used as immunogens. The second approach
seeks to attenuate the viral strain, and clinical studies of several currently available candidate
vaccines are aimed at carrying out this process. One of the strains under study is derived from
a bovine virus and the others are attenuated strains, on which the technique of virus adaptation
through cell cultures in successive stages at low temperatures is used.

The first vaccines developed against respiratory syncytial virus (RSV) in the 1960s, using for-
malin-killed RSV, caused major adverse reactions (43). Several of the viral components, such
as the purified viral glycoproteins F (fusion) and G (adhesion), are currently being studied and
have shown immunogenic capacity in animal models.

Influenza vaccine exists in an inactivated form and an attenuated virus form. The inactivated
vaccine may be made from formalin-killed whole virus or from disassembled virus. In the
United States only inactivated vaccines are used, whereas in Europe, especially Russia, live
attenuated virus vaccines are used. However, existing vaccines produce only short-term immu-
nity, and frequent changes in the antigenicity of the virus mean that vaccination must be repeat-
ed each year with the strains indicated by the World Health Organization (WHO). The antigenic
variations (antigenic drift and, less frequently, antigenic shift) of influenza virus type A (which
has three subtypes), type B, and type C mean that an annual review must be undertaken to
determine the composition of the virus strain to be used in the vaccine for the next influenza
season. In 1995-1996, the recommended vaccine strains are A/Johannesburg/33/94 (H3N2),
A/Singapore/6/86 (H1N1), and B/Beijing/184/93 (44).

Several groups are working on the development of a more potent influenza vaccine (45).
Some are seeking to develop attenuated virus strains adapted through culture in successive
stages at low temperatures (46). Other techniques currently in use are based on methods of
molecular biology and genetic engineering. Viral genes have been inserted into bacteria or
yeasts to produce peptides with the amino acid sequence of the specific epitopes (i.e., recog-
nized sites of an antigen) of the virus, which can be purified for use as vaccines (47-49).
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Genetic engineering technology and biotechnology are being used in the development of new
vaccines and in the enhancement of existing vaccines (50). In addition, enormous advances in
the basic sciences such as biochemistry, chemistry, immunology, and molecular biology have
yielded a tremendous body of new knowledge, especially in recent decades. This, in turn, has
resulted in better understanding of the biology of etiologic agents and host immune response
at the molecular level. 

Utilizing this new knowledge and modern techniques, investigators are exploring several dif-
ferent ways of enhancing the quality of existing vaccines and developing new forms of combined
vaccines with a greater variety of protective antigens. Numerous groups are working on the
development of vaccines made from synthetic peptides (51) as a logical extension of studies
conducted to identify the sites on microorganisms responsible for the induction of protective
immune response (epitopes). Determination of the amino acid sequence of the epitopes makes
it possible to produce these segments of the protein molecule in synthetic form for use in the
production of the vaccine.

Mastery of the technology of molecular-level manipulation has enabled investigators to design
and construct antigens of such genetic stability that reversion to their prior virulence is practi-
cally impossible (52). Studies are also examining the possibilities for using viruses as vectors
of other genes of interest by inserting one or several genes of other infectious agents in the non-
essential region of the viral genome, which results in the development of immune response and
also provides additional protection against the genes inserted in the genome of the vector (53).

Advances in molecular biology and genetic engineering are increasingly being reflected in the
development of new immunization forms such as genetic vaccines. It was recently demonstrat-
ed that, when inoculated intramuscularly in mice, the hemagglutinin genes of influenza virus
inserted in plasmids produce antibodies against the hemagglutinin and protect against the
lethal “antigenic challenge” using homologous virus, but they do not protect against the chal-
lenge of the heterologous virus. However, when the gene of the nucleoprotein of the influenza
virus is inoculated, protection is obtained against both the homologous and heterologous virus
challenge (54). Preliminary observations indicate that if the right gene is used, this method may
offer an enormous advantage over other vaccines, given its ability to protect, with a single dose,
against several subtypes or serotypes of the infectious agent of a given disease.

Another notable advantage of genetic vaccines is their ability to induce longer-term and more
effective cell-mediated immunity through the process of synthesis and assembly of the antigens
that develop intracellularly in the region in which the class I molecules of the major histocom-
patibility complex (MHC) are coded, resulting in stimulation of the cytotoxic T cells and devel-
opment of cellular immunity. At the same time, viral or bacterial antigens injected in the tissues
synthesize and assemble with the class II MHC molecules, stimulating primarily the helper T
cells and humoral immunity.

With regard to DNA vaccines, the principal obstacles to their development are regulatory
authorities, who require extensive documentation and guarantees that the genetic material



injected into the muscle is transient and will not be incorporated into the genes of somatic cells,
which could have unforeseen consequences.

Another new method utilizes transgenic plants as a system for the production of antigens and
immunogenic proteins. Many groups of investigators are conducting research in this area and
have presented results suggesting that it is possible to use genetically treated plants and plant
viruses to produce vaccines against human diseases such as cholera, typhoid fever, hepatitis B,
and AIDS, among others (55-57). Someday, it is believed that it will be possible to include some
vaccines in plants that are consumed as part of a normal diet. Although research in this area is
still in the earliest stages, production of vaccines in plants for human use could offer significant
advantages over current methods of vaccine production, given the potential for increasing out-
put and thereby reducing the costs associated with the production process. In addition to vac-
cines, it is also feasible to produce monoclonal antibodies in genetically treated plants (58).

With some rare exceptions, these studies have been conducted in the industrialized countries
in accordance with the priorities assigned within their spectrum of needs. Thus, for the fore-
seeable future the countries of Latin America and the Caribbean will continue to be passive
recipients of products developed and produced in technologically advanced countries.

Investment in the industrialized countries in vaccine research, technological development,
and production, both by private laboratories and by the public sector, is enormous. In the
United States, the public sector alone invests US$250 million, while the private sector spends
close to US$100 million on such activities (59). The Program for Accelerated Vaccine
Development within the National Institute of Allergy and Infectious Diseases in the United States
coordinates these activities.

Few international agencies support vaccine development programs. The Rockefeller
Foundation is one of the nongovernmental institutions that contribute in this area. For many
years, often in conjunction with developing countries, this foundation has supported the devel-
opment of vaccines such as the yellow fever vaccine. Currently, together with the Armand
Frappier Institute of Canada, the Veterinary Laboratory of Colombia (VECOL), and the National
Institute of Health of Colombia, it is providing support for the development of a rabies vaccine
in a high-density cell culture system.

The Special Program for Research and Training in Tropical Diseases (TDR) (60), the
Program on Control of Diarrheal Diseases (CDD) (61), and the Global Program for Vaccines
(GPV) (62), all WHO programs, and the Special Program on Vaccines and Immunization (SVI)
of PAHO are among the few sources of support at the international level for vaccine develop-
ment activities.

The World Summit for Children and the Declaration adopted in New York in September 1990
(21) led to the Children's Vaccine Initiative, which is cosponsored by WHO, the United Nations
Children's Fund (UNICEF), the Rockefeller Foundation, and the United Nations Development
Program (UNDP). The Summit recognized that millions of children die each year from diseases
that could be prevented. To prevent these deaths, however, it is necessary to broaden the spec-
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trum of diseases for which vaccines are available, simplify the requirements governing vaccine
supply, and reduce the costs of vaccination.

Achieving the higher objective of universal immunization will require the establishment of
mechanisms for making rapid use of the latest scientific knowledge in the development of new
and better vaccines, which will benefit children in all countries. The ideal vaccine would have
the following characteristics:

• it would require a single application or two applications rather than multiple doses;
• it would be administered in early childhood;
• it could be combined in new forms, different from those that currently exist, thereby reduc-

ing the need for numerous injections and visits to health care practitioners;
• it would be heat-stable, retaining its potency during transport and storage, particularly in

tropical climates;
• it would be effective against a variety of diseases that are not currently covered by immu-

nization programs but are serious public health problems, such as AIDS, acute respirato-
ry infections, diarrheal diseases, and important parasitic diseases; and

• it would be affordable. 

The Children's Vaccine Initiative represents a major landmark in the prevention of communi-
cable diseases. To achieve its goals will require substantial investments of money, time, and many
types of efforts on the part of the scientific and technological community throughout the world.

The bulk of the capacity to participate in this scientific and technological “revolution” is
located in the developed world, where existing laboratories are in a better position to direct
their attention toward this effort. It is necessary to strengthen the scientific and technological
capabilities of the developing countries so that they can participate actively in the process of
vaccine development, instead of remaining passive beneficiaries of the external production of
these biologicals.

In response to this need and at the request of several of its member countries, several years
ago PAHO began to organize a regional program for the development and production of vac-
cines, taking advantage of the existence of several centers of scientific and technological excel-
lence in the region. The centerpiece of this effort is technical cooperation among countries and
the implementation of multicenter projects for research and development of vaccines that are
important for the region.

In 1994 the Pan American Sanitary Conference formally approved the Regional System of
Vaccines (SIREVA) (63), and since March 1995 it has been part of the Special Program on
Vaccines and Immunization (SVI), together with the PAHO/WHO Expanded Program on
Immunization.
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III. VACCINE PRODUCTION

Because immunization programs in most countries of the region depend heavily on import-
ed basic vaccines, they are highly vulnerable to fluctuations in the market and the internation-
al political situation. It is therefore important to give due attention to vaccine production and
try to strengthen laboratories in the region in order to increase the number of vaccine-pro-
ducing laboratories, diversify sources, and maintain a continuous supply of the essential vac-
cines for immunization programs in several countries. In light of these concerns, the last part
of this chapter will briefly examine some of the problems involved in vaccine production.

The major vaccine-producing laboratories are located in the developed countries. Many of
these laboratories also engage in drug production, a far more profitable activity. Vaccine pro-
duction in these laboratories is organized so as to permit a return on investments and genera-
tion of sufficient funds to continue research and development of new vaccines.

With the advent of biotechnology, hundreds of small laboratories have appeared. They are
almost always organized by investigators who have knowledge of technology, and they are estab-
lished to exploit this technology. However, the majority of these small enterprises concentrate
on the development of products for laboratories or for therapeutic use, such as monoclonal
antibodies or laboratory diagnostic kits, because less time is required to develop and market
these products. 

In recent years, an important market phenomenon has been observed in vaccine production,
namely, the trend toward oligopoly, with the vaccine market dominated by a few laboratories, most
of them transnationals. The most direct and visible causes of this phenomenon are the increase
in production costs associated with greater technological complexity and the need for large invest-
ments in plant, equipment, and human resources to meet technical requirements such as the so-
called Good Manufacturing Practices (64) established by regulatory authorities. In the United
States, the high cost of insurance, due to payment of damages to consumers who suffer adverse
reactions to a vaccine, is another reason for the high price of vaccines in the U.S. market.

The size of the investment needed for the incorporation of new technologies and the devel-
opment of any new vaccine poses a problem for laboratories that engage solely in vaccine pro-
duction activities and do not have large amounts of capital. For example, to develop the recom-
binant hepatitis B vaccine, a European laboratory invested some US$60 million and over 6 years
of effort. This vaccine is protected by 14 patents, which are held by several different institutions.
Such circumstances have obliged international laboratories to strengthen their strategies
through market globalization and at the same time to seek to boost profits and productivity. For
these laboratories, producing economical lots of vaccine and ensuring medium- and long-term
market share are essential to the continuity of their activities.

Production of vaccines for the prevention of ARI: a regional outlook
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IV. REGIONAL PRODUCTION

Very few private laboratories in the region produce vaccines for human use. Those that do
are generally small and have little market impact. There are several reasons for the absence of
large private laboratories in the region, including:

• Immunization programs are generally organized and implemented by governments and,
since vaccination coverage is very high, private market demand for vaccines is minimal in
the majority of countries.

• Governments are also responsible for the procurement of all vaccines for their respective
national immunization programs. Procurement is done through a competitive bidding pro-
cess, which is always extremely time-consuming. In addition, the selection process favors
the laboratory that submits the lowest bid. 

• Both the United Nations Children's Fund (UNICEF) and the PAHO Revolving Fund for
Vaccine Procurement1 promote bidding on large volumes of vaccines to meet the needs of
groups of several countries. This makes supplying the vaccines very attractive to producing
laboratories, which can schedule delivery of the vaccine far in advance at very low prices.

In addition, private laboratories obtain their earnings by selling in private markets in devel-
oped countries, and they offer their production surpluses to programs such as UNICEF and the
PAHO Revolving Fund at marginal cost.

Generally speaking, in the region there are few competitive vaccine-producing laboratories.
Most are state-run or public, and they almost always have a limited production line, aimed sole-
ly at satisfying spontaneous demand in their own countries. They do not generally seek to
expand their markets. Moreover, their structure and form of organization do not allow the flex-
ibility and responsiveness necessary for appropriate management of productive activities.

These laboratories produce some of the vaccines used for the prevention of diseases associ-
ated with ARI, such as whooping cough and diphtheria, which are combined with tetanus tox-
oid to form the DPT vaccine. Only two laboratories produce measles vaccine (Table 1).

Current production is not sufficient to meet the needs of the existing market in the region. In
addition, there are technical problems such as obsolescence of methodologies, processes, and
production equipment, which lead to low productivity and deficient quality in the vaccines of
some producers. In general, the production facilities of these laboratories do not fulfill the
requirements of the Good Manufacturing Practices.

Most of these laboratories have adapted facilities, and the flow of work is therefore not always
optimal. They adopt classic production methodologies in a static culture, which is an enormous
constraint on their production volume. Owing to numerous economic difficulties, they do not

1 An administrative mechanism established in 1979 that consolidates the countries' vaccine requirements for their immunization programs to obtain,
through negotiation with various laboratories, high-quality vaccines at low cost.
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have appropriate equipment or facilities and are therefore limited to the production of very
small lots. They generally do not perform cost-benefit studies to encourage cheaper produc-
tion. Only a few conduct research and development activities on a regular basis. This situation
hinders any programs aimed at modernizing and implementing new technologies. Nevertheless,
some laboratories develop and maintain continuous production of vaccines for years, which
shows that there are human resources sufficiently trained in production techniques, who are
capable of responding to and meeting demand when adequate support is forthcoming.

In Mexico, the General Bureau of Biologicals and Reagents has modernized its facilities and
equipment and is in the process of expanding its production of vaccines. This entity, through its
two institutions, the National Institute of Public Health and the National Institute of Virology, is
the only one in Latin America that produces all the vaccines included in the Expanded Program
on Immunization (EPI). In Brazil, through a Ministry of Health program aimed at achieving
self-sufficiency in immunobiologicals, sizable investments are being made in new facilities for
the production of DPT vaccines in three different laboratories (Butantán Institute, Bio-
Manguinhos/Oswaldo Cruz Foundation, and Technology Institute of Paraná/TECPAR), which are
estimated to have a total potential production capacity of over 120 million doses of DPT vac-
cine a year. The Public Health Institute of Chile is a traditional producer of DPT vaccine and
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Table 1. Production of DPT and measles vaccine in countries of the Region (number of doses
x 1,000 for the year 1994)

Country DPT Measles

Mexico (1) 9,500 12,000

Brazil (2) 5,000 15,000

Chile 2,400 ooo

Venezuela 4,000 ooo

Colombia 2,600 ooo

Cuba (3) ooo ***

Argentina (4) *** ooo

Uruguay 160 ooo

Ecuador 750 ooo

*** Production suspended or no information available.
ooo Not produced.
(1) In the process of modernizing and expanding production facilities.
(2) The national self-sufficiency program is making large investments in three institutions. 

Once completed, the country will have the capacity to produce 40 million doses of DPT vaccine per year.
(3) New facilities with a large capacity for production of bacterial and viral vaccines are being completed.
(4) All bacterial vaccine production facilities are currently being modernized.
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totally satisfies national demand for this vaccine. The Rafael Rangel National Health Institute in
Venezuela has also modernized its facilities, and both the Malbrán Institute in Argentina and the
National Institute of Public Health in Colombia are engaged in an enormous effort to reestab-
lish production activities to meet national requirements. Cuba is the country that has invested
most heavily in the areas of research and development of immunobiologicals, biotechnology,
and vaccine production.

Considering the importance of immunization activities, which in recent years have become
essential to the implementation of programs for the control and eradication of vaccine-pre-
ventable diseases, it is also necessary to adopt policies oriented toward strengthening vaccine
development and production activities to satisfy the demand for essential vaccines for national
immunization programs in the Region and avoid total dependence on imported vaccines, which
weakens and limits disease control policies. Some strategic considerations that should be
borne in mind here include:

• Modern vaccines need to be more technologically complex, more potent, and less prone to
cause adverse reactions, and they should produce immunity with one or two doses. They will
also have to be combined with many antigens and have fewer adverse side effects. However,
with these characteristics, new vaccines are likely to be much more expensive than current
vaccines and their high cost will therefore make their use prohibitive in our countries.

• Those who are most interested in the development and production of vaccines against the
diseases prevalent in the Region should be the countries of the Region themselves.

• Productive activity should go hand in hand with technological development to permit the
most appropriate use of technology. If production is not linked to a program of research
and technological development, it will soon become obsolete.

• It is necessary to formulate medium- and long-term policies that will provide a logical and
dynamic approach to production activities, from aspects relating to organization, adminis-
trative structure, and technological development to quality control and management of all
these activities. As part of this development, it is imperative to strengthen national quality
control systems (65) to ensure the quality of local production.

In some countries of the region, important progress has been made in the development of
new vaccines, including the rabies vaccine developed by Fuenzalida and Palacios (66); the
more recent vaccine against Neisseria meningitidis serogroups B and C developed by C.
Campa and associates (11); the vaccine against hepatitis B developed by M. Limonta and asso-
ciates using recombinant DNA technology (67) (the latter two groups from Cuba); and the
malaria vaccine developed by M.E. Patarroyo and associates from Colombia (68), which is in
the final phase of development.

Notwithstanding these significant achievements in the region, it should be emphasized that all
the other vaccines have originated in developed countries, and it is expected that very soon
improved, more technologically complex vaccines will be available on the international market.
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This situation points to the need to strengthen technical cooperation among countries in the
region to develop and enhance vaccines by using new technologies. The PAHO initiative creat-
ing the Regional System of Vaccines by (SIREVA) and its incorporation into the Special Program
on Vaccines and Immunization (SVI) is intended to respond to this need.

The system seeks to strengthen a network of affiliated institutions, which coordinate activi-
ties for the development and improvement of vaccines. The system incorporates an innovative
approach that integrates all activities related to vaccine development, including research and
epidemiological surveillance, basic and applied research, technological development, scale of
production, quality control, and clinical and field trials.

V. CONCLUSION

The spectacular victory for humanity achieved with the eradication of smallpox in the 1970s,
the success of the wild poliovirus eradication program in 1994, and the anticipated elimination
of measles in the near future have spurred government authorities in various countries to
strengthen vaccination programs.

PAHO, WHO, UNDP, and UNICEF are also endeavoring to motivate funding organizations and
member governments to make large-scale investments in projects for research and develop-
ment of more potent and effective vaccines that will cause fewer adverse reactions. 

This problem will probably confront two different worlds: one will have the capacity to progress
toward generation of the scientific knowledge required to address problems through technologi-
cal means, while the other will be increasingly prevented from finding solutions due to its limited
capacity to generate local expertise and its dependence on products developed in other countries
for purposes other than protection of children in countries in which ARIs are endemic.

With the current availability of vaccines against some of the etiologic agents of ARI (for exam-
ple, H. influenzae type b, S. pneumoniae, and acellular B. pertussis) and the expected avail-
ability of others in the near future, governments will be under pressure to include these vac-
cines in immunization programs. Unfortunately, high costs will significantly limit their use and
may even threaten the functioning of programs, unless the governments of the region take part
in the initiative and promote the development and production of these new vaccines.

The Special Program on Vaccines and Immunization (SVI), through SIREVA, expressly seeks
support to accelerate scientific and technological development as part of its commitment to
guide and direct regional and national approaches aimed at the production of vaccines for the
prevention and control of diseases preventable through immunization in the Region of the
Americas. This commitment is offered as a response to an increasingly difficult challenge: help-
ing the countries of a developing region to progress in the scientific and technological fields to
ensure their access to the benefits of modern science in the prevention and control of diseases.
The system also proposes to attract the collaboration of the developed countries to consolidate
and strengthen institutions in the Region for the joint achievement of substantial improvements
in conditions in the Americas that cannot be achieved by the individual countries.

Production of vaccines for the prevention of ARI: a regional outlook
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The international donor community must be mobilized to commit the necessary resources
and to support the development of the system over the next 10 years, but especially in the ini-
tial phase. The proposed goals are feasible from the scientific, economic, administrative, and
political standpoints. The value of the investment is indisputable; what remains to be seen is
whether the will to carry out the necessary actions exists.
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CLINICAL SIGN

Fast breathing

Difficult breathing

Noisy breathing
(wheezing, stridor)

QUECHUA EXPRESSION

• ansaqin (is panting)
• sayk’un (tires)
• apurata saman (fast breathing)
• wisitan apurata kuyun (the little belly sinks 

and rises)

• n’akayta saman (barely can breathe)
• samaynin ch’usajchakun (stops breathing)

• arqhin (sound of exhaustion)
• qhurqusan (sounds similar to hoarseness, 

but sharper)
• aras (sound produced by obstruction from 

frothing in the mouth)

Table 2. Relationship to clinical signs
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Table 3. Recommendations in Quechua for home-care of a child with cough

DANGER SIGNS

If the child presents any of the following symptoms, take him or her to the physician immediately.

• Ñak’ayta saman (barely can breathe)
• Apurata saman (fast breathing)
• Ansaqin (is panting)
• Samaynin ch’usajchakun (stops breathing)
• Sayk’un (tires)
• Wisitan untuj kuyun (the little belly sinks and rises)
• Wisitan apurata kuyun (the little belly moves quickly)
• Aras (sound produced by frothing in the mouth)
• Arqhin (sound indicating exhaustion)
• Qhurqusan (sound similar to hoarseness, only sharper)

If the mother believes the child has ayasqa, saxra, or mancharisqa, she should immediately take
child to the physician and the jampiri (healer). Treatment by the two is preferable.

FEEDING

• Nurse more frequently;
• Child over 4 or 6 months, should receive more liquids; e.g., herbal teas of eucalyptus, water-

cress, or muni;
• When child improves, he/she should receive additional food for a week;
• Clean out child’s nose with drops of milk, chamomile, and salt water;
• NEVER use tawañu or phusuqullu to unclog the nose.

FOR COUGH

• Give child herbal teas of eucalyptus and muni;
• Use poultices and cataplasms, fomentations of water and eucalyptus leaves.

DANGER!

• NEVER use kerosene or creosote to treat children. These materials are poisonous and very
dangerous;

• NEVER dilute mentholated ointments to give children or apply inside the nose. They may only
be used as rubs. If ingested they are poisonous.
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Table 5.  Relationship to clinical signs

CLINICAL SIGN

Fast breathing

Difficult breathing

Noisy breathing

Cyanosis

AYMARA EXPRESSION 

• walsamaqi (takes many breaths)
• ratukiw samanix (fast breathing)

• janiw sum samsuniñ puedxiti (can no longer breath well)
• pichupaw pharaqi (child’s chest heaves)

• qhurqhuski (acute hoarseness)
• ayquski (groaning and wheezing)
• aras (wheezing with foaming)

• lakapax muraduki tuku (the mouth turns purple)
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Table 6.  Recommendations in Aymara for the home care of a child with cough

DANGER SIGNS

If the child presents with any of the following danger signs, he/she should be taken immediately to
a physician:

• Wak samaqi (breathes a lot)
• Janiw sam sansuniñ puedxiti (can no longer breathe well)
• Lakapax muraduki (mouth is purple or bruised)
• Ratukiw samanix (fast breathing)
• Pichupaw pharaqi (his/her chest “jumps”)
• Janiw ñuñun munxiti (won’t nurse any more)
• Qhurqhuski (acute hoarseness)
• Ayquski (grunting with wheezing)
• Aras (wheezing with foaming)

If a child suffers from saxra, a healer and a physician should be consulted immediately. It is
preferable to seek treatment from both.

FEEDING

• Nurse more frequently;
• Child over 4 or 6 months, should receive more liquids; 
• When child improves, he/she should receive additional food for a week;
• If t’isi (dry mucus) makes feeding difficult, clean out child’s nose with drops of milk,

chamomile, and salt water.

FOR COUGH

• Give child herbal teas using wira wira, eucalyptus, chuqi kaylla, barley grain, and salwiya;
• “Cure” the cough with poultices and cataplasms made from lik’imp ch’iyar t’arwampi and

untu sinsil ch’iyar t’arwampi.

DANGER!

• NEVER use kerosene or creosote to treat children. These materials are poisonous and very
dangerous.

• NEVER dilute mentholated ointments to give children or apply inside the nose. They may be
used only as rubs. If ingested or rubbed inside the nose they are poisonous.
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Table 8.  Relationship to clinical signs

CLINICAL SIGN

Accelerated breathing

Difficult breathing

Noisy breathing

Indrawing

EXPRESSION USED BY THE MOTHERS IN EL ALTO DE LA PAZ

• breathes hard or a lot
• samaqiskiw (is breathing a lot)
• is panting
• heart or little belly is throbbing strongly
• breathes very tired

• stuffy nose or t’isi (dried mucus)
• blocked throat
• muffled cough inside
• cannot breathe well
• as if swallowing air

• the throat sounds like the lungs
• arasa (foaming from the mouth  
• ayquski (groaning with constant pain)
• qhataqi (onomatopoeia for sound coming from the throat)
• qhuthuqi (sound that occurs with thick saliva or phlegm)
• breathes with noise in the throat

• jaqukipstata (jumping heart or stomach)
• heart is jumping or throbbing
• his/her little chest is moving
• phathanka sillaranti (his/her little belly sinks)
• paletilljata (sunken sternum)
• sunken chest
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Table 9. Recommendations for home care of children with cough in the city El Alto La Paz

DANGER SIGNS

A child presenting any of the following symptoms should be taken immediately to the physician:

• Breathes a lot
• Breathes with the belly or chest
• Samaqiskia (is breathing strongly)
• Breathes with fatigue
• Throat is blocked
• Smothered cough
• Cannot breathe through throat
• As if swallowing the air
• The throat makes sounds like the lungs
• Arasa (frothing accompanying wheezing)
• Qhathaqi (onomatopoeia for throat sounds)
• Qhuthuti (sound accompanying thick saliva)
• Breathing with sound from throat
• Jaqukipstata (bouncing heart or stomach)
• Heart is jumping or throbbing a lot
• Phathanka sillaranti (sunken belly)
• Palettilljata (sunken sternum)
• Sunken chest
If the condition of a child with cough worsens and presents arasa, qhututi, or qhatati or the
throat makes noises, the child should be taken to a health center while there is still time for physi-
cians to cure him or her.

FEEDING

• Feed the child;
• Give child more to drink;
• Administer a reliable remedy to soothe the throat and alleviate the cough.

FOR COUGH

• If the child has a sore or burning throat, apply poultices of eucalyptus, rub on mentisan or
chicken fat;

• If the child has cough, k’aja ch’uxu, or whooping cough, give him or her eucalyptus tea or
herbal teas of wira wira or chuqi kaylla with honey every day until the disease has subsided;

• When children are sick with cough, temperature and k’aja ch’uxu, they should be given liquids
to alleviate thirst, such as herbal teas made from chamomile, linseed, cinnamon, or eucalyptus.

DANGER!

If the throat is blocked or swollen, avoid the following treatments:

• Do not have children ingest mentisan;
• Do not use motor oil for rubs;
• Do not apply kerosene rubs;
• Do not bathe in alcohol;
• Menthol ointments ingested or rubbed in the nose are poisonous.
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S e c t i o n  V :   C o n t r o l  o f  A R I  a t  t h e  l o c a l  l e v e l

CHAPTER 20

PLANNING ACTIVITIES FOR CONTROL OF
ARI IN THE CONTEXT OF INTEGRATED

CARE FOR CHILDREN
Dr. Yehuda Benguigui

I. INTRODUCTION

A
n analysis of the issue of acute respiratory infections (ARIs) encompasses the same four
major areas that are the focus of the planning of control activities: mortality, morbidity,
the quality of care, and the prevalence of risk factors.

a) Mortality
Among the many diseases grouped together as ARI, pneumonia is responsible for 85% of all

deaths from these diseases. It is therefore the focus of most information available on ARI-relat-
ed mortality. Just the same, diagnoses of other ARIs (influenza, bronchitis, and bronchiolitis)
must also be considered in focusing on mortality among children in developing countries, in
part because specific causes of death are often mislabeled.

These classification problems, which are particularly severe in records of deaths in children
under 5 years of age, are only one of the detrimental factors affecting the quality of general mor-
tality statistics in the developing countries of the Americas.

The estimates of the Pan American Health Organization (PAHO) indicate that ARI-related
mortality in children under 5 ranges from a low of 16 per 100,000 live births in the case of
Canada to 3,072 in the case of Haiti, where ARI-related mortality accounts for 20-25% of all
deaths; in children under 5, one of every four.



Respiratory Infections in Children382

Even though the level of ARI-related mortality in most countries is lower, there is still a
marked contrast between the situation in the more economically developed countries in the
Region (such as Canada and the United States) and in the developing countries. But among the
latter considerable differences exist, particularly in mortality from pneumonia and influenza in
children under 1 year. Just the same, Costa Rica and Cuba, which boast some of the lowest rates
in the developing countries of the Region, still have rates seven times higher than Canada.

These estimates are quite different than the official statistics in most countries. Belize and
Peru are extreme cases in that the estimates are eight and three times higher, respectively, than
the official figures. Whereas in most countries of the Region the estimates of mortality are
around double, simply because the data recorded systematically to describe pneumonia and
influenza are so limited that the estimates present a more realistic picture.

In a great number of developing countries with high numbers of cases of mortality from pneu-
monia and influenza, there has not been a decline in these cases in recent years. Comparing the
estimates for 1985 with the results for 1994, one can observe that in various countries the esti-
mated cases in 1994 are higher than those in 1985, and in others the difference between the two
does not reach 20%, which represents an annual diminution of less than 3%.

The gap existing between mortality rates from pneumonia and influenza in the developing
countries compared with the developed countries is wider and wider, taking into account that
in Canada and the United States the number of cases decreased 20% or more in the period
between 1985 and 1994 (20% and 26.3%, respectively).

The reasons for these differences are complex and include considerations of matters extrin-
sic to health as well. Nevertheless, the major factors susceptible to control are the following:

• Limitations in access to service are responsible for many domestic deaths of children who
failed to receive personal care.

• A lack of adequate antibiotics for treatment in the early phase is another common factor in
these deaths.

• Poor quality care in many health centers that fail to use standardized criteria for the early
detection of warning signs of pneumonia on the part of health personnel and the commu-
nity at large.

b) Morbidity
Many studies conducted on the incidence of ARI in children under 5 conclude that annual

incidence is similar in developing countries and developed countries. All of the studies found
that an average child under 5 residing in an urban area will suffer six to eight bouts of ARI
annually, including cough, cold, rhinorrhea, bronchitis, bronchiolitis, and pneumonia, where-
as the same child in a rural area will suffer from three to five such episodes. The different inci-
dence is attributed to the presence in rural areas of fewer environmental contaminants that irri-
tate respiratory mucosa.



Moreover, the incidence of pneumonia is notably higher in developing countries, where
between 150 and 200 cases of pneumonia for every 1,000 children take place. Furthermore,
the etiology of these is mainly bacterial in developing countries as compared to the mainly viral
origin of the cases in more economically developed countries.

There is scarce information available on morbidity for the countries of the Region, and the
quality of this information is undercut by the absence of a record-keeping and analytical sys-
tem for morbidity data in the countries and health regions in contrast to mortality records,
which do exist.

The available data profiles are based on special studies and reflect a high incidence of ARI
in children, which is the basis of 40-60% of pediatric doctor’s visits at health centers. However,
the portion of visits due to pneumonia (under 10% in most studies) is low, which leads to the
conclusion that their number is small because they are not carried out in a timely fashion. 

Hospital records, however, indicate pneumonia is one of the principal ARI-related causes of
pediatric hospitalization, along with manifestations of severe bronchial obstruction. ARI repre-
sents 20-40% of all pediatric hospitalizations in developing countries. These are mainly for pneu-
monia and to a lesser degree bronchitis, bronchiolitis, and bronchial obstruction syndrome (1).

c) Prevalence of risk factors
The high incidence of pneumonia in children, in conjunction with their other risk factors

(malnutrition, overcrowding, poor care in the home) contribute to the higher incidence of
complications and mortality in the pneumonia cases in developing countries. Certain risk fac-
tors stand out in particular—low birth weight, scarce or absent breastfeeding, vitamin A defi-
ciency, incomplete vaccinations, poor air quality in the home, and exposure to chills.

d) The quality of case care
The quality of care that children under 5 receive at health centers is a factor of the high mor-

tality rates and is associated with an important problem in ARI control, which is the use of drugs
in treatment.

ARI is the major reason for antibiotic prescription in children under 5. Most studies indicate
that in at least half of the ARI cases treated at health centers antibiotics were prescribed,
although in most cases they were not required.

Moreover, other medications are often used to treat ARI in children, including cough syrups
and cold remedies that may often have harmful effects due to their suppression of the child’s
natural defense mechanisms.

In short, the principal factors that characterize the problem of ARI in children in the Region
of the Americas are its importance as the cause of mortality, hospitalizations, sequelae, visits,
and inappropriate use of antibiotics and other drugs for coughs and the common cold.

383Planning activities for control of ARI in the context of integrated care for children
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II. THE OBJECTIVES AND STRATEGY OF ARI CONTROL

The main goal of ARI control activities is to reduce mortality from pneumonia in children
under 5 years of age. Three other objectives are also sought:

• Reduce the inappropriate use of antibiotics and other drugs used to treat ARI.
• Reduce severity and avoid other complications in the upper airways (deafness secondary to

otitis media, rheumatic fever, and heart problems secondary to streptococcal pharyngitis).
• Reduce ARI complications in the lower airways (pneumonia and bronchiolitis) through

early diagnosis and effective case management.

Standard case management (SCM) is the main focus of the strategy being used to accomplish
the objectives of ARI control. However, other efforts can also contribute significantly to accom-
plishing the objectives, including vaccinations against measles and whooping cough and the
prevention of other risk factors (2).

a) Standard case management
SCM stresses the reduction of mortality from pneumonia in children and the reduction of the

inappropriate use of antibiotics in treatment. It uses a decision tree to systematize the three
stages of case management: evaluation, classification, and treatment. The strategy proposes a
set of signs and symptoms that offer a high predictive value and allows for the classification of
children with ARI according to the probability of their contracting pneumonia. It also includes
a series of recommendations for standardized treatments of proven effectiveness to be admin-
istered to the children in accordance with their classification.

The following are components of SCM:

1. Treatment in hospitals for cases of very severe disease and pneumonia in infants under 2
months of age.

2. Treatment in hospitals for cases of very severe disease and pneumonia in children from  2
months to 4 years of age.

3. Treatment of pneumonia cases in children from 2 months to 4 years of age.
4. Treatment of non-pneumonia cases presenting cough or colds.
5. Treatment of cases of children with wheezing.
6. Treatment of cases of ear infections.
7. Treatment of cases of sore throat.
8. Education for mothers (or other responsible caretakers) on warning signs and treatment

techniques in the home.
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The tables on case management included in Appendix 1 of this chapter cover diagnosis, clas-
sification, and treatment.

Adapting SCM to local characteristics may necessitate choosing between several options that
are generally contained in the national rules and policies for ARI control. These decisions
include the following areas:

• Antibiotics provided for standard treatment of pneumonia. Four antibiotics are recom-
mended in particular: cotrimoxazole, amoxicillin, ampicillin, and procaine penicillin.
Selection will depend on the local situation, cost, frequency of doses, and the need for dis-
posable elements in the case of injectable antibiotics.

• Health personnel other than physicians who are authorized to use antibiotics to treat pneu-
monia and bronchodilators to treat wheezing. 

When part of the population lacks access or has only restricted access to professional med-
ical care, pneumonia cases run the risk of becoming severe and leading to death unless antibi-
otic treatment can be received. In these situations, it may be appropriate to train personnel who
are not physicians to detect and manage cases classified as pneumonia under the standard care
criteria. Such personnel require strict supervision to ensure against the excessive or unneces-
sary use of antibiotics, which is also an objective of ARI control.

Cases of wheezing can be managed in a similar fashion, if a trained nonprofessional can offer
bronchodilator treatment at the primary care level and obviate the need to obtain care at a
health center.

• Home remedies recommended to mothers for treating symptoms of cough and cold.
Because the contents of many cough medicines and cold remedies may be potentially
harmful to children, it is important to decide at the local level which medicines mothers
may give their children without risk. Similarly, there are several concoctions prepared at
home that are often used to treat cough and colds. These need to be examined at the local
level to determine which ones are harmful, to discourage their use, and to promote the use
of remedies that are not harmful for the child.

The course offered by PAHO on the organization of ARI control activities includes a module
on national policies that examines these issues in greater detail.

b) Immunization against measles and whooping cough 
Immunization against measles and whooping cough is an important part of the preventive

strategy now recommended to avoid certain cases of pneumonia. Pneumonia is a common
complication of measles and whooping cough, and it is estimated that 15% of the pneumonia
deaths in children under 5 are the result of complications from these diseases. Clearly, vacci-
nations against these diseases will also reduce many pneumonia cases and related deaths.

Planning activities for control of ARI in the context of integrated care for children
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Specific details on the planning and implementation of programs for measles and whooping
cough vaccination are found in Chapter 8, “Production of vaccines for the prevention of ARI: A
regional outlook.”

c) Reduction of risk factors
Reducing the prevalence of risk factors that contribute to pneumonia (and other diseases) is

an important component in the strategy to bring down the incidence and severity of pneumonia
cases and related mortality. These factors include low birth weight, bottle feeding at birth, poor
weaning practices, poor air quality inside the home, and exposure to drafts and colds.

Some of these factors are addressed elsewhere in this and other PAHO publications (3).

III. STAGES IN THE IMPLEMENTATION OF CONTROL ACTIVITIES

Four stages are proposed here for a more efficient implementation of ARI control. They are
geared toward greater effectiveness in health centers prior to receiving patient visits. It is hoped
that these measures will head off difficulties that may arise when a greater number of children
are being checked for ARI before the health personnel have become effectively trained to imple-
ment the recommended strategic activities (1, 4).

The four stages and their corresponding activities are detailed below:

a) Stage 1
Providing SCM for severe pneumonia and other ARI at the primary level and in public and

private hospitals.
Activities:

• Increase access to SCM for ARI through efforts to train personnel at health centers and sup-
ply appropriate drugs and equipment. SCM includes efforts to teach mothers who seek
health services how to care for ARI cases in the home.

• Increase access to SCM for severe pneumonia and very severe disease by training hospital
personnel and supplying appropriate drugs and equipment.

b) Stage 2
Provide SCM for ARI through community health workers.
Activities:

• Increase access to SCM for ARI by training community health workers and providing them
with supplies and supervision.
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c) Stage 3
Encourage proper care in the home for children with ARI, including early recognition of

pneumonia signs by mothers and other caretakers to ensure that they are brought to the health
worker as soon as is needed.

Activities:

• Educate the family about care for ARI in the home, detection of pneumonia signs in chil-
dren, and when to seek assistance outside the home. Promote the use of health services.

d) Stage 4
Provide specialized treatment for ARI cases that fail to respond to SCM or that otherwise

would benefit from specialized care.
Activities:

• Increase access to specialized case management in referral hospitals at the secondary and
tertiary levels.

These stages are not intended to be performed in strict sequence. Some stages may take place
simultaneously depending on the local characteristics, but regardless of the circumstances in
the site that the stages are applied, the proposed sequence facilitates a focus on those areas
where greatest control and responsibility is possible. Commencement of implementation with
provision of SCM in primary level health centers will lead to reductions in ARI mortality,
improvements in early recognition of pneumonia and other severe diseases by health person-
nel, and more timely and appropriate treatment.

IV. STEPS TO FOLLOW IN IMPLEMENTATION

The following steps are among those required for implementation of ARI control strategy at
the local level:

a) Description of the geographic area of implementation
The first step in the implementation of the strategy is to clearly define the geographic area

where ARI control activities will be implemented. This will facilitate calculations of the demo-
graphic demand for health care, in particular the size of the under-5 population and the distri-
bution of more specific age cohorts (under 2 months, 2-11 months, 1-4 years). This informa-
tion is useful in figuring the requirements for drug supplies, as is described below.

The map of the implementation area should include the major concentrations of population,
transportation and communication routes, and geographic features that may impede access. It
should also include the different available health centers, as specified in section IV. c below (5).
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b) Up-to-date description of ARI situation in the area of implementation
Prior to undertaking any planning, it is important to understand the magnitude of the ARI prob-

lem in the corresponding area, particularly the aspects that will be targets of control; i.e., mor-
tality, morbidity, and the quality of care. Information will need to be gathered on the following:

• Mortality from pneumonia in infants under 1 and in children 1-4 years old in the last year
for which information is available. When mortality data are unavailable or the diagnostic
quality of information on cause of death is in doubt, estimates can be based on the total
number of deaths in the age cohort and the knowledge that in most developing countries
pneumonia is responsible for 10-30% of all deaths of children under 5. It is also useful to
learn the place of death (whether at home or at a health center), the care received prior
to death, nutritional status, and birth weight of the deceased, all of which can help to
strengthen the strategy and implementation of ARI control. Information on at-home deaths
can be sought through records of health centers and posts in the area of implementation
or through household visits. 

• The number of hospital admissions for pneumonia involving children under 5 during the
last year for which information is available. As a complement to this information, it is also
useful to learn further aspects of hospitalizations, such as average length of hospital stays,
whether patients were referred by peripheral services or taken to the hospital directly by
parents, lethality rate of the establishment, and nature of treatment provided.

• The number of doctors’ visits by children under 5 for pneumonia and other ARIs at area
health services (including both peripheral health posts, outpatient clinics, and emergency
room arrivals) and the proportion of visits that resulted in antibiotic treatment.

This last information will be more useful if it can be correlated to diagnosis, given the impor-
tance of reducing the unnecessary use of antibiotics in non-pneumonia cases (cough, common
cold, bronchitis) or pharyngitis.

Information can also be gathered on the proportion of visits due to cough or difficult breath-
ing that received chest X-rays and the proportion that received cough syrups and common cold
treatments. To obtain this information, it may be necessary to review available data on mortality,
morbidity, medical visits, and hospital admissions. The formats proposed for operational stud-
ies that are included in the PAHO publication “Priority Operational Investigations for Evaluating
the Impact of ARI Control Activities” are recommended. They include study protocols that are
designed to assess the results of control strategies and that provide baseline information, which
is particularly important to depict the actual situation prior to the interventions (6).

c) Establishment of the health network available for implementation
After the geographical area and the ARI situation have been detailed, identification should be

made of the available structure for implementation of control strategies. This network consists
of all the health units and personnel that are involved in ARI control, including hospitals, health
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centers, health posts, and community health workers located in specific areas that lack a health
post. The health structure may also include private as well as public health offices, social secu-
rity offices, churches, and nongovernmental organizations, among others. Nongovernmental
components may be included from the start or at a subsequent stage.

The description of the health network should proceed in the following manner:

• Inventory the existing health centers in the area, define their level of complexity according
to their ARI-treatment capabilities—e.g., handling capacity for very severe cases of disease,
very severe pneumonia cases, regular pneumonia cases, or only cases of cough and colds
(not pneumonia). The level of complexity should also include the availability of a vehicle
for cases referrals and communications infrastructure (radio, telephone, etc.).

• Locate the centers on the area map and identify them by level of complexity as specified above.
• Establish routes of referrals and counterreferrals between the different health levels and

centers.

This procedure will help to show clearly what the access of the population to different health
centers is, which is a key step in defining the capabilities for caring for cases of different levels
of severity for different sectors of the population. It will also indicate the average time needed
to complete a referral between different levels to demonstrate the access of cases to hospitals.
Using this information, an informed decision can be made on aspects of SCM, such as which
health professionals can prescribe antibiotics to control pneumonia and bronchodilators to
control wheezing, where different hospitals will keep drugs and other supplies for severe cases
that cannot be referred. These decisions will also depend on the access and case referral capa-
bilities of different health workers.

The health network tally should also include the number and category of health personnel
that will take part in the planning and supervision of strategic implementation (area chief,
health center director, supervisor, statistician), as well as of the personnel responsible for care
for children with ARI under 5 years of age (7).

d) Planning implementation of ARI control activities
The implementation of ARI-control activities in the given area should be conducted in

sequence and organized to ensure that the proposed objectives are met as efficiently as possi-
ble. Thus, it is essential to plan specifically to ensure:

• Access to SCM for ARI is available to the under-5 population in the geographical area.
• Access to SCM for pneumonia is available to the under-5 population in the geographical area.
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These objectives will require three activities:

• Health personnel training.
• Provision of drugs and other necessary supplies for treatment.
• Supervision of health personnel to ensure effective performance and operations.

Access to SCM is not a guarantee that cases will be treated effectively, because mothers may
choose not to seek out health services or professional treatment. Thus, social communication
and health education is also important.

• Social communication and health education geared to better knowledge, attitudes, and
practices in the community in relation to care for children with ARI. Particular emphasis is
recommended on early detection of warning signs of pneumonia, timely health center vis-
its, and appropriate handling of children with ARI in the home.

In addition, planning should also include two other activities intended as follow-up for the
process and the results thereof:

• Monitoring and surveillance of activities and results.
• Regular assessment of results of both the implementation process and the impact of activ-

ities on the health situation.

d.1) Health personnel training
Training health personnel is the first activity that should be conducted in imple-

menting ARI control strategies and covers two main areas: the organization, planning,
and supervision of activities; and ARI case management.

The personnel responsible for implementation of ARI control such as the area chief
or director and the health center supervisors should receive training in organization,
planning, and supervision. The training should cover situation analysis, setting prior-
ities, calculating goals and objectives, and planning and organization for strategic
implementation. Training should also cover familiarization with the aspects of strate-
gy to be implemented, including SCM. This area is of particular importance for super-
visors who need to ascertain that the health personnel conduct implement the strate-
gy correctly.

The training of supervisory personnel should precede that of the health personnel
responsible for case management to ensure that SCM is introduced in the health net-
work institutions in a well-planned way and that that the personnel will have supervi-
sors who can assist them in identifying and addressing problems.

Training in case management, however, is aimed at all personnel involved in pro-
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viding care to children with ARI under 5 in the health centers (in the first stage) and
in the community (in the second stage). These personnel include doctors and nurses
at referral hospitals, health centers, health posts, and other establishments in the area,
and with time, the community health workers.

In setting priorities in this process, the referral hospital personnel should receive
training before or simultaneously to the personnel in the peripheral health centers.
This order will help to ensure that cases referred to hospitals by peripheral services
will not be sent away because of inconsistencies in the care policies of the two types
of health services.

As personnel training progresses, private sector personnel can also receive training,
along with personnel from social security offices and NGOs that operate on the local
and intermediate levels. These inclusions will help improve access to SCM for ARI and
reinforce standardization of care criteria.

The need to train personnel in SCM should prepare them to evaluate, classify, and
treat children with ARI, so it is important that training emphasize praxis. Therefore, it
is recommended that 50% of the training time be devoted to in-service training or
praxis, and the rest of the time devoted to the study of materials that describe and ana-
lyze the SCM strategy.

To this end, ARI treatment training units have been created in centers that have a
large number of visits or admissions of children with ARI under 5 years of age.  These
training units allow a large number of health workers to attend courses of training
practice.

Appendix 2 presents a breakdown of the training materials available and the differ-
ent types of courses that are suggested for implementation of the ARI control strategy.

d.2) Provision of drugs and other supplies
The ongoing availability of drugs at the health centers is an essential condition for

SCM of ARI and includes antibiotics, antipyretics, and bronchodilators.
The availability of antibiotics to treat pneumonia is essential in reducing mortality in

children under 5, which is one of the main objectives of ARI control.
Planning for the provision of drug supplies must cover several areas, including the

calculation of the necessary quantities, distribution, and surveillance of their use.
These aspects are detailed in the breakdown of the course on organizing ARI control
activities and in other technical documents (see Appendix 3.)

The drugs must be available before training begins to ensure that health services are
immediately available as personnel are trained and that once personnel identify pneumo-
nia cases they can provide immediate treatment. A lack of drugs would undercut training
by preventing recommended control activities from being performed. On the other hand,
unless personnel to whom drugs are distributed have been properly trained, the supplies
are likely to soon be used up because of inappropriate and unnecessary prescriptions.



Other necessary supplies include case management charts (“Care for the child with
cough or difficult breathing” and “Care for the child with ear problems”) and care
records. Timers are also needed to track respiratory frequency and are particularly
useful in these cases if no other equipment is available to count a minute.

Economic factors may make it difficult in certain cases to provide timely and regu-
lar antibiotics. At such times, promotion is needed of a “revolving fund” of drugs that
is set up for ongoing cost recovery through community support and contributions
from representative institutions (9). 

d.3) Supervision of health personnel
The supervision of SCM for ARI is of primary importance to guarantee effective

access to adequate pneumonia case management. Supervision should be conceived of
as an essential complement to training and as a way to assess and evaluate, together
with the personnel, possible problems that may crop up as control strategies are prac-
ticed and adapted on a daily basis. Thus, supervision should help resolve doubts and
areas that were not made satisfactorily clear in training.

Therefore, trained personnel should receive a supervisory visit within the first two
months of having completed training, so that potential problems can be reviewed. This
visit will be of key importance and will ensure personnel that they can count on the
necessary assistance to address problems and implement activities effectively.

Supervision should always be on a regular basis and address the following points:

• The quality of care for children with ARI under 5, to detect possible problems in imple-
menting the control strategy. The supervisory visitor can observe how health personnel
handle a child with ARI, ask the health worker questions, review records of the latest
cases treated, and question mothers who bring their children to the health service.

• Proper availability and storage of drugs and other necessary supplies for treatment.
This area can be ascertained through observations and consultations with health
workers on recent requests and prescriptions of drugs. Records on the inventory and
use of drugs should also be reviewed.

• Current situation and the trends in indicators of ARI control. The health workers can
be consulted on deaths, particularly from pneumonia, in children under 5 in the area
of service, the referral of severe cases to hospitals, and control activities performed.

To ensure that all essential aspects are covered, a supervisory doctors’ visit guide is
recommended to have at hand the main questions to be asked and activities performed
at the health service in relation to the above recommendations. Sample questions are
included in the reference document in Appendix 4.
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d.4) Social communication and health education
Social communication and health education are intended to teach mothers early

recognition of pneumonia warning signs in a child with ARI, so that a health worker
will be immediately consulted. In addition, health education is intended to teach moth-
ers and other caretakers about appropriate home management of a child with ARI and
thereby encourage correct practices and discourage harmful or potentially harmful
ones that may exist in the home.

Given the importance of the early consultation with the health worker, it is essential
that the health personnel be well versed in SCM and receive regular supervision and
the drugs that are required.

Communication may be either specifically targeted or mass communication. In
starting control activities, communication should target population groups that already
have access to health workers who can provide SCM. This will ensure that demand for
care is not created in sites where personnel lack training, drugs for treatment, and
supervision. At this stage emphasis is placed on providing education to mothers or
caretakers at the time of medical visits, either during the actual consultation or in the
waiting rooms of the hospitals and health centers or posts where standardized care is
provided. Education may also be offered in schools in the local area corresponding to
the health services.

Mass communication, however, should be limited to situations in which SCM has
mass coverage, so that people are not encouraged to seek out nonexistent services.

If communication and educational efforts are carried out in this way, they will con-
stitute a proper response to situations of high domestic mortality resulting from the
inability of mothers and families to consult health services in a timely manner. In these
cases, activities must focus on raising mothers’ awareness of warning signs and ensur-
ing their access to health services capable of offering SCM.

Therefore, these activities must adapt materials and methodologies to local cultural
characteristics and develop local materials that convey the main educational points
contained in the SCM strategy.

In some regions or areas it may be necessary to tailor messages according to dif-
ferent languages, cultures, or ethnographic features of specific local groups of popu-
lation. Guides have been prepared to help execute the studies that will orient the
required adaptations. 

d.5) Monitoring activities and results
Ongoing verification is important to guarantee the success of planned activities.

Since the activities are geared to achieving the objectives of ARI control, proper per-
formance can be ensured only by updating activities as advancements are made in
relation to the problem. 

The purpose of the surveillance or monitoring is to ensure prompt detection of any
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problem that may arise, whether in terms of performance or meeting objectives, to
avoid any delay in designing the best solutions to the problems identified. In this way,
monitoring can prevent resources and efforts from being devoted to activities that do
not achieve results.

Monitoring should be done on a regular basis (monthly or bimonthly) because of the
need for prompt detection of problems. At the same time, monitoring should take
account of the indicators that need to be measured, activities that are geared to increas-
ing access to control activities, and application of the strategy among the population;
that is, it must focus on health personnel training, supplies, supervision, and commu-
nication. It must also focus on the impact that the activities have on the problem.

Several basic indicators need to be tracked when monitoring ARI control activities
and their results. These indicators, which are normally made available by health ser-
vices in developed countries, are listed in Appendix 5, along with information on how
to calculate them and where to obtain them.

d.6) Assessment of results
The assessment is a process to review activities and results and is intended to estab-

lish the degree to which the activities being performed and the original objectives have
been accomplished. Although there is much overlap in the focus of assessment and
monitoring, monitoring involves more continuous attention to specific indicators and
more follow-up of the activities and the objectives to be accomplished.

The assessment takes a more thorough and comprehensive view of the activities,
allowing a more effective and efficient analysis that can identify different options and
strategies for treating the problems.

Assessment, like monitoring, involves the measuring of indicators that will reflect
changes in the status of the problem and the objectives of ARI control, as summarized
in Appendix 5.

V. PROPOSED GOALS AND OBJECTIVES FOR ARI CONTROL

In view of the effectiveness of the control strategies and the capabilities of countries through-
out the Americas to proceed with their implementation, goals and objectives have been pro-
posed within the framework of international commitments to improve maternal and child
health. These country-level goals are to be adapted according to the actual situations in each
country, and they should help to orient national authorities responsible for ARI control in the
gradual implementation of control strategies (10).

The national goals and objectives are valuable and applicable domestically at the national, inter-
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mediate, and local levels. The following are the goals and objectives proposed for the year 2000:

1. Training

• Train 100% of national officials and ARI coordinators and their administrative departments
(national, provincial, departmental) in organization, programming, and supervision of ARI
control activities.

• Provide training to at least 80% of health personnel responsible for treating children at
primary-level health services in effective ARI case management.

• Ensure that at least one training unit for ARI treatment is in proper operation in each state,
province, or department.

2. Access to and use of SCM for ARI

• Provide at least 80% of the population with access to health services that offer SCM for ARI
(including trained personnel with adequate supplies and supervision).

• Provide standardized treatment for at least 80% of the pneumonia cases in children under
5 years of age (including outpatient antibiotic treatment and hospital referrals and treat-
ment for cases that require them).

• Provide education on home care for children with ARI to 100% of the mothers that bring
children to the health services.

3. Program impact (Goals of the World Summit on Children)

• Reduce the level of pneumonia mortality in children under 5 that existed in 1990 by 30%
by the year 2000.

VI. OPERATIONAL PLANS

To implement the ARI control strategy, it is suggested that detailed national operational plans
be developed that would take into account the points covered in Section IV above. The plans
would also specify goals and objectives appropriate for the actual situation in the correspond-
ing country and would include a schedule of activities that could be monitored and assessed by
national authorities. These operational plans are of considerable value for guiding the imple-
mentation of activities, organizing the ARI control responsibilities of responsible officials, and
as a baseline for following up on results.

In addition to their usefulness at the national level, operational plans are valuable at inter-
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mediate and local geographic level. Appendix 6 presents a local-level operational plan.
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Appendix 1.  Tables on Standard ARI Case Management 

Care for Children with Cough 
or Respiratory Difficulty

ASK:
• What is child’s age?
• Is child coughing? Since when?
• For 2-month to 4-year-old: Can he or she drink?
• Under 2 months: Has he or she stopped eating?
• Does child have fever? Since when?
• Does child have convulsions?

OBSERVE and LISTEN:
(child should be still)
• Count breaths per minute.
• Observe whether child is indrawing or 

has retractions.
• Observe and listen for stridor.
• Observe and listen for wheezing. Is it recurrent?
• Check to see if child is normally sleepy 

or hard to awaken.
• Check for low-grade fever with hand or ther-

mometer.
• Check to see whether child suffers from 

severe malnutrition.
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THE YOUNG INFANT (AGE LESS THAN 2 MONTHS)
SIGNS: • Stopped feeding well,

• Convulsions,
• Abnormally sleepy or difficult to wake,
• Stridor in calm child,
• Wheezing, or
• Fever or low body temperature.

Refer URGENTLY to hospital.
Keep young infant warm.
Give first dose of an antibiotic.

CLASSIFY AS:

TREATMENT:

VERY SERIOUS DISEASE

SIGNS: • Severe chest indrawing,
  or
• Fast breathing
   (60 per minute or MORE)

Refer URGENTLY to hospital.
Keep young infant warm.
Give first dose of an antibiotic.

(If referral is not feasible, treat with an
antibiotic and follow closely)

CLASSIFY AS:

TREATMENT:

SEVERE PNEUMONIA

• No severe chest indrawing,
or

• No fast breathing
   (less than 60 per minute).

Advise mother to give the following
home care:
     Keep young infant warm.
     Breastfeed frequently.
     Clear nose if it

interferes with feeding.
     Return quickly if:
          Breathing becomes difficult.
          Breathing becomes fast.
          Feeding becomes a problem.
          The infant becomes sicker.

                NO PNEUMONIA: COUGH OR COLD
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THE CHILD AGE 2 MONTHS TO 4 YEARS
SIGNS: • Not able to drink,

• Convulsions,
• Abnormally sleepy or

difficult to wake,
• Stridor in calm child, or
• Severe malnutrition

Refer URGENTLY to hospital.
Give first dose of an antibiotic.
Treat fever, if present.
Treat wheezing, if present.
If cerebral malaria is possible,
give an antimalarial.

CLASSIFY AS:

TREATMENT:

VERY SEVERE DISEASE

SIGNS: • Chest indrawing
   (If also recurrent wheezing, 
      go directly to:

Refer URGENTLY to
hospital.
Give first dose of an
antibiotic.
Treat fever if present.
Treat wheezing, if present.
(If referral is not feasible,
 treat with an antibiotic and
 follow closely).

CLASSIFY AS:

TREATMENT:

SEVERE PNEUMONIA

• No chest indrawing,
and

• Fast breathing
   (50 per minute or more if

child 2 months up to 12 
months; 40 per minute or 
more if child 12 months
up to 5 years).

Advise mother to give 
home care.
Give an antibiotic.
Treat fever, if present.
Treat wheezing, if present.
Advise mother to return
with child in 2 days for
reassessment, or earlier
if the child is getting 
worse.

NO PNEUMONIA:
COUGH OR COLD

• No chest indrawing,
or

• No fast breathing  
(Less than 50 per minute
if child 2 months up to 12
months; less than 40 per
minute if child 12 months
up to 5 years).

PNEUMONIA

If coughing more than 30 days,
refer for assessment.
Assess and treat ear problem
or sore throat, if present
(see chart).
Assess and treat other problems.
Advise mother to give home
care.
Treat fever, if present.
Treat wheezing, if present.

Reassess in 2 days a child who is taking an antibiotic for pneumonia:

WORSE THE SAME IMPROVING

• Not able to drink.
• Has chest indrawing.
• Has other signs of danger

Refer URGENTLY
to hospital.

Change antibiotic
or refer.

• Breathing slower.
• Less fever.
• Eating better.

SIGNS:

TREATMENT: Finish 5 days of
antibiotic.

Treat Wheezing
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INSTRUCTIONS FOR TREATMENT

• Give first dose of antibiotic in clinic.
• Instruct mother on how to give the antibiotic for five days at home (or to return to clinic for daily procaine 

penicillin injection).

   COTRIMOXAZOLE
trimethoprim + sulfamethoxazole
      Two times daily for 5 days

Give an antibiotic

Less than 2 months (<5kg)

2 months up to 12 months(6-9kg)

12 months up to 5 years (10-19 kg)

AGE or WEIGHT

AMOXICILLIN
    Three times

daily for 5
days

AMPICILLIN
    Four times

daily for 5
days

Adult tablet
single strength

(80mg trimethoprim
+ 400 mg

sulfamethoxazole)

1/4*

1/2

1

Pediatric tablet

(20mg trimethoprim
+ 100 mg

sulfamethoxazole)

Syrup

   (40 mg trimethoprim
 +200 mg 

sulfamethoxazole
per 5 ml)

1*

2

3

2.5 ml*

5 ml

7.5 ml

Tablet
250 mg

Syrup
125 mg
in 5 ml

Tablet 
250 mg

Syrup
250 mg
in 5 ml

1/4*

1/2

1

2.5 ml

5 ml

10 ml

1/2

1

1

2.5 ml

5 ml

5 ml

Give oral antibiotic for 5 days at home only if referral is not feasible.
If the child is less than 1 month old, give 1/2 pediatric tablet or 1.25 ml syrup twice daily.
Avoid cotrimoxazole in infants less than one month of age who are premature or jaundiced.*

    PROCAINE
    PENICILLIN
     Once daily

for 5 days

Intramuscular
injection

200,000 units

400,000 units

800,000 units

Advise mother to give home care   (For the child age 2 months up to 5 years)*

Feed the child.
      Feed the child during illness.
      Increase feeding after illness.
      Clear the nose if it interferes with feeding.

Increase fluids.
      Offer the child extra to drink.
      Increase breastfeeding.

Soothe the throat and relieve the cough with a safe remedy.

Most important: In the child classified as having No Pneumonia: Cough or
Cold, watch for the following signs and return quickly if they occur:

     Breathing becomes difficult.
     Breathing becomes fast.
     Child is not able to drink.
     Child becomes sicker.

See section on young infant for home care instructions for that age group.*

This child may
have pneumonia.

Nebulized
Salbutamol
(5 mg/ml)

Treat fever

0.5 ml
Salbutamol
plus 20 ml

sterile water

Subcutaneous
Epinephrine
(adrenaline)
(1:1000 =

0.1%)

0.01 ml
per kg

body weight

Give an antimalarial
(or treat according to
your malaria program
recommendations).

In a falciparum
malarious area:
• Any fever,

or
• History of fever.

• Fever for
more than
five days.

Refer for
assess-
ment.

Age or weight

2 months up to
12 months

6-9 kg

12 months up 
to 3 years
10-14 kg

3 years up to
5 years 
15-19 kg

100 mg
tablet

1

1

1 1/2

500 mg
tablet

1/4

1/4

1/2

FEVER ALONE IS NOT

A REASON TO GIVE AN

ANTIBIOTIC EXCEPT 

IN A YOUNG INFANT

(AGE LESS THAN 2

MONTHS).

GIVE FIRST DOSE OF 

AN ANTIBIOTIC AND 

REFER URGENTLY TO

HOSPITAL.

PARACETAMOL doses:
Every six hours

Treat wheezing

If in respiratory distress

If not in respiratory distress

Children with first episode of wheezing
Give a rapid-acting broncho-
dilator and refer.
Give oral salbutamol.

• Give a rapid-acting bronchodilator
• Assess the child's condition 30 minutes later:

IF:

Respiratory distress 
or any danger sign

No respiratory distress and:

Fast breathing

No fast breathing

Children with recurrent wheezing (asthma)

THEN:

Treat for SEVERE PNEUMONIA or
VERY SEVERE DISEASE (Refer).

Treat for PNEUMONIA.
Give oral salbutamol.
Treat for NO PNEUMONIA:
COUGH OR COLD.
Give oral salbutamol.

RAPID-ACTING
BRONCHODILATOR

Age or
weight

2 months up to
12 months
(<10 kg)

  12 months
up to 5 years
(10-19 kg)

2 mg
tablet

1/2

1

4 mg
tablet

1/4

1/2

                 ORAL SALBUTAMOL
      *Three times daily for five days

• Fever is
high
(≥ 39°C).

• Fever is
not high
(38-39°C).

Give
parace-
tamol.

Advise
mother to
give more
fluids.

Syrup
2 mg

in 5 ml

2.5 ml

5 ml
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CLASSIFY THE DISEASE

SIGNS:

CLASSIFY AS:

TRATAMIENTO:

•  Not able to drink. • Tender, enlarged lymph
node on neck 
and

• White exudate on throat.

STREPTOCOCCAL
SORE THROAT

Refer to hospital.

Give benzathine penicillin
(as for streptococcal
sore throat).

Treat fever, if present.

Give paracetamol for pain.

Give an antibiotic for
streptococcal throat.

Give safe, soothing remedy 
for sore throat.

Treat fever, if present.

Give paracetamol for pain.

• Nasal secretion or 
      obstruction.
• Throat red.
• Pain or burning of throat.

VIRAL
PHARYNGITIS

Indications for home care.

Give soothing harmless
remedy for throat pain.

Treat the fever or pain.

Instruct mother to return
if child’s condition worsens.

Offer child additional liquids.

THROAT
ABCESS

SORE THROAT
Assess

ASK:

• Is the child able to drink?

LOOK, FEEL:

• Feel the front of the neck for nodes.

• Look for exudate on the throat.

Every six hours

Treat fever

PARACETAMOL doses

• High fever
( ≥ 39° C)

• Fever is not
high
(38-39° C)

In a falciparum
malarious area:
• Any fever,

or,
• History of fever

    Give an antimalarial 
(or treat according
to your malaria pro-
gram recomendations

Give 
paracetamol

Advise
mother to
give more
fluids.

• Fever for 
more than
five days

     

Refer for
assessment

AGE or
WEIGHT

2 to 12 months
6-9 kg

12 months up to 
3 years

10-14 kg

3 to 5 years
15-19 kg

100 mg
tablet

1

1

1 1/2

500 mg
tablet

1/4

1/4

1/2

FEVER ALONE IS NOT A REASON
TO GIVE AN ANTIBIOTIC EXCEPT
IN A YOUNG INFANT (AGE LESS
THAN 2 MONTHS).
GIVE FIRST DOSE OF AN ANTI-
BIOTIC AND REFER URGENTLY
TO HOSPITAL.

Give an antibiotic for
streptococcal sore throat

      Give benzathine penicillin

BENZATHINE PENICILLIN IM
A single injection

< 5 years

> 5 years

600,000 units

1,200,000 units

Give amoxicillin, ampicillin, or penicillin V for
ten days.

OR

Soothe the throat with a safe remedy.

Give paracetamol for pain or high fever.
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CLASSIFY THE DISEASE

SIGNS: • Tender swelling behind
the ear.

• Pus draining from the ear
LESS than two weeks,
or,

• Ear pain,or,
• Red, immobile ear drum

(by otoscopy).

• Pus draining draining from
the ear two weeks or MORE.

MASTOIDITIS
ACUTE

EAR INFECTION
CHRONIC

EAR INFECTION

Refer URGENTLY to
hospital.
Give first dose of an
antibiotic.
Treat fever, if present.
Give paracetamol for
pain.

Give an oral antibiotic.
Dry the ear by wicking.
Reassess in five days.
Treat fever, if present.
Give paracetamol for 
pain.

Dry the ear by wicking.
Treat fever, if present.
Give paracetamol for pain.

TREATMENT INSTRUCTIONS

Give the first dose of antibiotic in clinic.
Instruct mother on how to give the antibiotic for five days at home.

COTRIMOXAZOLE
Trimethoprim + sulfamethoxazole

    Two times daily for 5 days

Give an oral antibiotic for an ear infection

Less than 2 months (<5kg)

2 up to 12 months (6-9kg)

12 months to 5 years (10-19kg)

AGE or WEIGHT

AMOXICILLIN
      Three times 

daily
for 5 days

AMPICILLIN
      Four times 
daily for 5 days

Adult tablet
single strength

(80mg trimethoprim
+ 400 mg

sulfamethoxazole)

1/4*

1/2

1

Pediatric tablet

(20mg trimethoprim
+ 100 mg

sulfamethoxazole)

Syrup
 

(40mg trimethoprim
+ 200 mg

sulfamethoxazole
per 5 ml)

1*

2

3

2.5 ml*

5 ml

7.5 ml

Tablet

250 mg

Suspension
125 mg
in 5 ml

Tablet

250 mg

Suspension
250 mg
in 5 ml

1/4

1/2

1

2.5 ml

5 ml

10 ml

1/2

1

1

2.5 ml

5 ml

5 ml

Dry the ear by wicking
Dry the ear at least 3 times a day:
      Roll clean, absorbent cloth into a wick.
      Place the wick in the child's ear.

      Remove the wick when wet.
      Replace the wick with a clean one until the ear is dry.

Give oral antibiotic for 5 days at home only if referral is not feasible.

If the child is less than 1 month old, give 1/2 pediatric tablet or 1.25 ml syrup twice daily.
Avoid cotrimoxazole in infants less than one month of age who are premature or jaundiced.*

ASK:

EAR PROBLEM
Assess

• Does the child have ear pain?
• Does the child have pus draining from the ear?

For how long?

LOOK, FEEL:

• Look for pus draining from the ear
or red, immobile ear drum (by otoscopy)

• Feel for tender swelling behind the ear.

CLASSIFY AS:

TREATMENT:
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Appendix 3. Model for Estimating Drug Amounts Needed for the Treatment of ARI in Children (*)

Introduction
Calculation of drug needs for treatment of ARI cases is an important activity

which must be undertaken in all health services in order to ensure the availability of

sufficient materials to cover the needs of the service. In making this calculation, the

estimated amounts should be adjusted as much as possible to real needs. The aims

are to ensure that drugs will available continuously, to avoid stockpiling excessive

amounts of drugs, and to avoid increasing the cost of care unnecessarily.

Drug needs in a particular health service can be calculated on the basis of past

consumption, on the basis of an adjustment to real needs to cover treatment

requirements, or on the basis of an estimate of the annual incidence of diseases that

will require the use of each drug. The latter method is recommended for calculat-

ing the drug needs for the treatment of ARI in children under the age of 5 years.

Steps for calculating drug needs
Calculating drug needs based on estimated morbidity requires the following steps:

1. Estimate the number of cases that occur in the population in a year.

2. Estimate the number of cases that will be treated. 

3. Estimate the number of units of drug (ampoules, tablets, bottles of syrup) 

that will be required for each treatment.

4. Estimate the amount of drug required.

5. Estimate the cost of the drug.

The following model summarizes the 5 steps for calculating drug needs for the

treatment of  pneumonia and wheezing in children under the age of 5. To calculate

antibiotic needs for the treatment of otitis and pharyngitis, the same model as for

pneumonia can be used, modifying the variables as necessary. 

(*) Additional considerations relating to the use of this estimation model at

the local level are included in reference document OPS/HMP/IRA/94.09, which

may be obtained from the Pan American Health Organization.
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CALCULATION SHEET
Drug needs for treatment of ARI

DISTRICT/AREA:______________________________________________     YEAR_________

ESTIMATED FORMULA TOTALS
PERCENTAGE (No. x %)

Number of pneumonia cases that occur in Example:
the population in a year

1. Total population - - 100,000

2. Population aged under 5 years 15.0% 1 x 0.15 15,000

3. Estimated number of pneumonia cases 15.0% 2 x 0.15 2,250

Number of pneumonia cases that will be treated 

4. Pneumonia cases that will have access to 

standard case management (access) 60.0% 3 x 0.60 1,350

5. Pneumonia cases with access that will actually 

receive standard case management (use) 50.0% 4 x 0.50 675

Number of units of drug (ampoules, tablets, bottles of 
syrup) that will be required for treatment

6. Cases of severe and very severe pneumonia 

in children under the age of 2 months 10.0% 5 x 0.10 68

6.1. Cases that will receive inpatient treatment 90.0% 6 x 0.90 61

6.2. Cases that will receive outpatient treatment 10.0% 6 x 0.10 7

7. Cases of pneumonia (total) in children 

aged 2 months to 4 years 90.0% 5 x 0.90 608

7.1. Cases of very severe pneumonia 3.0% 7 x 0.03 18

7.1.1. Cases that will receive inpatient treatment 90.0% 7.1 x 0.90 16

7.1.2. Cases that will receive outpatient treatment 10.0% 7.1 x 0.10 2

7.2.  Cases of severe pneumonia 12.0% 7 x 0.12 73

7.2.1. Cases that will receive inpatient treatment 90.0% 7.2 x 0.90 66

7.2.2. Cases that will receive outpatient treatment 10.0% 7.2 x 0.10 7

7.3. Cases of pneumonia 85.0% 7 x 0.85 517
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CALCULATION SHEET
Drug needs for treatment of ARI

DISTRICT/AREA: ___________________________________ YEAR______________

ESTIMATED FORMULA TOTALS
PERCENTAGE (No. x %)

Number of cases of wheezing that Example:
occur in the population in a year

1. Total population - - 100,000

2. Population aged under 5 years 15.0% 1 x 0.15 15,000

3. Estimated number of wheezing cases 15.0% 2 x 0.10 1,500

Number of cases of wheezing that will be treated 

4. Wheezing cases that will have access 

to standard case management (access) 60.0% 3 x 0.60 900

5. Wheezing cases with access that will actually 

receive standard case management (use) 50.0% 4 x 0.50 450

Number of units of drug (ampoules, tablets, 
bottles of syrup) that will be 
required for treatment

6. Cases of severe and very severe wheezing 10.0% 5 x 0.10 45

6.1. Cases that will receive inpatient treatment 90.0% 6 x 0.90 41

6.2. Cases that will receive outpatient treatment 10.0% 6 x 0.10 4

7. Cases of wheezing (not severe) 90.0% 5 x 0.90 405
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Appendix 4. Guide for Supervision of ARI Case Management 

Region: _______________________________ Date: ___/___/___

District: _______________________________ Type of health worker: __________________

Health Service:_________________________ Trained in ARI: Yes [  ]    No [  ]  

1. Observe the health worker as he/she cares for children under the age of 5 years with ARI,
and answer the following questions:

CHILD 1 CHILD 2 CHILD 3

YES NO YES NO YES NO

Did the health worker correctly assess:

- danger signs?
- chest indrawing?
- respiratory frequency?

Was the child correctly classified based 
on the health worker’s assessment?

Was the child’s illness classified as very 
severe disease or severe pneumonia? 

Were antibiotics given if the child’s ill-
ness was classified as pneumonia, acute 
ear infection, or streptococcal sore throat? 

Were antibiotics given if the child’s ill-
ness was classified as not pneumonia?

Were any potentially harmful cold or 
cough remedies recommended?

Was the child’s immunization 
status checked?

Was the mother instructed about:

- how to use an antibiotic?
- how to care for the child at home?
- when to bring the child back to 

the health service?

Were the diagnosis and treatment 
recorded in a case log or file?
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2. Ask the health worker the following questions:

2.1. How do you assess a child under the age of 5 years with cough or difficult breathing?

2.2. When do you refer a child with ARI to a hospital?

2.3. When do you prescribe antibiotics for a child with cough or difficult breathing?

2.4. What signs and symptoms do you take into account in order to classify a child 

with cough or difficult breathing as pneumonia?

2.5. How do you treat a child with pneumonia?

2.6. What instructions or recommendations do you give to mothers or those responsible

for caring for children with pneumonia?



3. Analyze with the health worker any problems detected in the health service at the 
time of the visit in relation to ARI control.

4. Interview some mothers or caregivers of children with cough or difficult breathing 
who have been treated by the health worker (do not interview mothers of children 
who were referred to a hospital or were hospitalized).

4.1. Were you advised to give any kind of drug treatment at home?      Yes [  ]  No [  ]

If yes, ask whether an antibiotic was prescribed.

4.2. If an antibiotic was prescribed, ask the mother the following questions:

How much antibiotic will you give the child?

How many times a day?

For how many days? 

4.3. Did the health worker tell you when to bring the child back?         Yes [  ]  No [  ]

If yes, ask the mother when she will return with the child.

4.4. Did the health worker tell you how to care for the child at home?  Yes [  ]  No [  ]

If yes, ask the mother how she will care for the child at home.

411Planning activities for control of ARI in the context of integrated care for children

Cotrimoxazole Yes [  ] No [  ] Yes [  ] No [  ] m___ w__

Amoxicillin Yes [  ] No [  ] Yes [  ] No [  ] m___ w___

Ampicillin Yes [  ] No [  ] Yes [  ] No [  ] m___ w__

Procaine penicillin Yes [  ] No [  ] Yes [  ] No [  ] m___ w__

Benzathine penicillin Yes [  ] No [  ] Yes [  ] No [  ] m___ w__

Paracetamol Yes [  ] No [  ] Yes [  ] No [  ] m___ w__

Salbutamol Yes [  ] No [  ] Yes [  ] No [  ] m___ w__

Others: Yes [  ] No [  ] Yes [  ] No [  ] m___ w___

DRUG AVAILABILITY AMOUNT MATERIAL IN THE HOW
LAST 12 MONTHS LONG?
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5. Check to see that the health services has adequate supplies of the materials needed 
for standard case management.

5.1. Drugs

5.2. Are the ARI case management charts prominently displayed in the place in which

ARI cases are assessed, classified, and treated?

Yes [  ]  No [  ]

5.3. Are there enough forms and records to log the ARI cases treated during the

next 2 months?

daily case record:

Yes [  ]  No [  ]

case referral form: 

Yes [  ]  No [  ]

education pamphlets for mothers:

Yes [  ]  No [  ]

6. Review the records of ARI cases treated in the health service.

Summarize the findings of a review of 20 or more cases of ARI in children under 5 years of

age using the calculation sheet on the next page. Check the records for the following:

- Was the following data recorded: age of the child, classification/diagnosis, 

and treatment?

- Were cases of severe pneumonia and very severe disease referred (these cases may 

be recorded as sepsis, pneumonia, meningitis)?

- Were antibiotics administered to pneumonia cases that were not referred?

- Were antibiotics used unnecessarily to treat non-pneumonia cases (cough, common 

cold, bronchitis, non-streptococcal pharyngitis)?
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Appendix 6

Operational plan for conducting ARI control activities at local level

A. INTRODUCTION
1.  General characteristics of area
2.  Current status of problem
3.  Health care infrastructure available

B. ASSESSMENT OF CURRENT SITUATION

C. OBJECTIVES

D. STRATEGY OF STANDARD CASE MANAGEMENT (SCM)

E. GOALS AND OBJECTIVES

F. IMPLEMENTATION ACTIVITIES
1.  Training plans
2.  Drugs and equipment required
3.  Supervision plans
4.  Communication plans
5.  Monitoring plans
6.  Assessment

G. ACTIVITIES SCHEDULE

H. BUDGET
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S e c t i o n  V :  C o n t r o l  o f  A R I  a t  t h e  l o c a l  l e v e l

CHAPTER 21

EVALUATING CONTROL MECHANISMS
FOR ACUTE RESPIRATORY INFECTIONS

Dr. Jorge Toro Albornoz

I.  INTRODUCTION

T
he success of a well-implemented health program requires close attention to the perfor-
mance of administrative and operational personnel as well as to the participation from
the community. It is also necessary to know what resources are used for different activ-

ities, such as promotion and support for central and local health authorities and program
implementation, particularly in the case of ARI control.

For the sake of both the health team and the target population, the indicators used to assess
intermediate or final results should be made consistent. An evaluation provides valuable infor-
mation for current activities and future programming (1-3). The use and dissemination of eval-
uations will give health services and the ARI control program a solid foundation.

Evaluation is important due to the need to know how far one has advanced towards the set
goal and which factors should be adjusted, or to verify that the set objectives have been met and
therefore new ones need to be set. On a broader level, and to summarize the direction to be
followed in the evaluation of a control program, principal objectives among others could be the
following:

• Determine how far one has come, i.e., what was been achieved in comparison to what had
been expected.

• Establish which problems were overcome to achieve the proposed goals.
• Redefine the direction in view of the problems encountered.
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• Show that the activities carried out benefit the community despite the problems which may
arise.

• Provide feedback to the participants, sharing the achievements, analyzing the problems
encountered, and underlining the importance of working in depth with the program.

• Justify the need for the activities and the inherent cost, to both the authorities and the com-
munity (4).

II. CONTROL MEASURES AND EVALUATION STRUCTURE

Evaluation is a process by which results obtained from the implementation of a program are
evaluated and compared to the objectives set out for a given period—normally a year—in a
specific geographic area, and whose purpose is to critically analyze all the information which
is useful and available, to support, reinforce, and re-elaborate the activities and strategies pre-
viously established (1-3, 5-7).

Control or monitoring is also a structured process, of greater periodicity and constancy,
whose aim is to systematically verify that the stages contributing to achievement of the objec-
tives have been fulfilled. The sum of the various objectives achieved would allow for a specific
goal to be reached.

Control or monitoring is carried out through the administration by gathering precise infor-
mation on selected indicators, resources, the activities of personnel and health workers, the
health centers, the local municipalities and community, and through direct observation on field
trips to the area (6, 7).

To meet the goals through fulfillment of specific objectives, activities should be planned and
implemented with priority criteria throughout the run of the ARI control program, and the
parameters or indicators to be controlled and evaluated should be established beforehand.
Selected information should be gathered, analyzed, and distributed throughout the different
program levels with a periodicity that has been established previously. The use of forms is help-
ful in the transcription of data, permitting criteria to be put together to consolidate the local
information from health establishments or units from a same area, municipality, district,
region, or country.

The main goal of the ARI control program is to reduce the annual pneumonia mortality rate
in children under 5 years of age (8). However, in many areas where there is regular informa-
tion on pneumonia deaths, it may not be necessary to wait a year or even more to learn the
results of a given effort. The possibility of analyzing the trend of this indicator in shorter time
periods, for example a month, according to geographic distribution or the number of deaths at
home, allows efforts to be concentrated on those social groups or places with a higher mortal-
ity, thus being able to adjust the annual goal with action directed at the problems detected by
the control process. When evaluating any control program, it is important to have its organiza-
tional chart in mind, which basically means answering two questions:
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What will be evaluated?

This first question can be answered by viewing the grouping of the elements that make up the
evaluation according to the classic criteria (9, 10). In this way the evaluation can be charted
as it is made:

a) Evaluation of the process, which means evaluation of the “process” of implementation, i.e.,
the activities carried out and their effect on the population’s request for attention. This is
done by comparing the results with the proposed objectives.

b) Evaluation of the impact, i.e., the result of the activities carried out on the effect of ARI on
the population; this is observed directly by measuring the reduction in “harm” in the com-
munity. The reduction of this “harm” is what is intended when planning the activities, and
the evaluation consists in comparing the damage at the time of evaluation with the situation
set by the goals. In the majority of ARI control programs, the main “harm” to be reduced
is mortality.

What will be the means used for the evaluation, i.e., 
Which are the parameters that more truly reflect 

the present state of the situation evaluated?

This second question entails selecting the best indicators to be used to characterize the situ-
ation and that most clearly reflect the advances made (4, 11, 12). In this sense the most con-
venient indicators are not always of the same kind and depend on what is being evaluated and
the level at which the evaluation is being made, as well as the information available for putting
them together.

The following criteria should taken into account in the selection of each indicator:

• usefulness, in terms of contributing to reaching the goal;
• availability or feasibility of obtaining it systematically;
• reliability, and
• priority.

The priority requirement refers to the need to define the basic indicators which the health
units or establishments should provide (3).

Within the defined framework for determining the instruments that allow or facilitate evalu-
ation, it is important to take into account the difficulties in obtaining the information and how
to overcome them. The lack of reliable, timely information with a wide scope, mainly for eval-
uating the effect reached, is one of the problems which most limits the possibilities and scope
of the evaluations, above all at the central levels. This difficulty is eased if the information sys-
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tems are organized in such a manner that the personnel responsible for the activities being car-
ried out have a clear idea as to which is the necessary information.

Great importance should be given to the gathering and consolidation of information, as well
as establishing the hierarchy of those in charge of this task. In some countries, the motivation
and thus the collaboration of personnel in charge of gathering information has been achieved
through developing ARI epidemiology and control supervision courses, thus facilitating evalu-
ation (see more following that refers to training).

The majority of countries have one or several kinds of registers on the services which their
health establishments provide, the vital data verified in a determined zone (civil registers, ceme-
teries in the case of deaths, and others) and other aspects which are useful when carrying out
the evaluation. These sources of information should be taken into account even if they are of
doubtful quality, when putting together the evaluation indicators. On the other hand, it should
be considered that the best way of solving registration system problems, and thus to improve
them, is by using them, thus learning their weaknesses and limitations.

One of the specific objectives (3, 5), training, is of extreme importance. From it indicators
are chosen for the control of ARI. Training is important in helping achieve the goal of reducing
pneumonia deaths, because trained and motivated personnel will take the proper measures for
prevention, diagnosis, and treatment of cases, and thus reduce ARI deaths. In view of this, the
completion of the scheduled courses and determining the number of trained officers and the
categories to which they belong should be checked. Control of the activities and difficulties in
carrying it out allows for timely recognition of the types of problems encountered to find ways
of solving them and providing support.

Elements to be controlled could include activities, resources, and the program’s administra-
tive elements, such as regularly providing antibiotics, supervising education, and community
participation. The following section details the indicators and parameters presently used in
evaluating ARI control activities.

III.  EVALUATION SYSTEMS

Evaluations may be quantitative and qualitative, given that in some cases the necessary qual-
ity is expressed numerically (2). On the other hand, operational and sociological research can
also be quantified and be qualitative (2, 3, 5, 6, 8, 13, 14). The following proposal for classi-
fying evaluations according to their nature and the elements taken into account is especially
pragmatic:

a) Periodic and systematized evaluation

a.1) Epidemiological evaluation
For the program’s main goal, which is to reduce the pneumonia and ARI-related

deaths in children less than 5 years of age, the quantitative epidemiological evaluation
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indicates in numeric form how many children of specific ages (less than 1 year and 1
to 4 years) have died due to these pathologies in a specific period and comparing
these figures to the total dead of the same age due to other causes, which allows their
relative importance to be established. In comparing these figures with the specific
population, the rates for a specific period and geographic area can be obtained.

Obtaining an area’s or country’s periodic rates allows for comparison in a specific
period, between themselves and those of other regions or countries, to establish the
evolution, magnitude, and location of this severe child health problem. At least one
previous year is needed as a reference to compare that mortality information and to
verify whether the indicator shows an increase or decrease in deaths. To have a larg-
er picture, one would have to have the data from six or more years, which allow one
to study a trend, including years of epidemics—for example, respiratory viruses—
and reduce the influence of randomness and interepidemic periods or other phe-
nomena. This six-year period allows an annual five-year average in the reduction of
the problem to be calculated.

Another quantitative indicator is the number of children who have died at home by
age group, which is shown in Table 1 as a control and evaluation proposal. The pos-
sibility of evaluating the number of pneumonia and other severe ARI releases from
hospital, hospital pneumonia lethality expressed in percentages, and the number of
children who received standard treatment, among others, could also be considered.

a.2) Administrative evaluation
By means of the administrative evaluation, the achievements and problems encoun-

tered in the activities and the logistic support to the program will be determined. An
administrative analysis should, for example, indicate the degree to which the proposed
time frame was met for handing in information and comments. Other indicators are
knowledge of the number of courses and trained persons; the number of establish-
ments they originate from and the category to which they belong; the number of
trained community workers; the number of educational sessions held among the pop-
ulation in general or among the mothers, among others. Likewise it may be necessary
to have data on the availability of transportation and travel allowances; acquisition and
distribution of supplies for the program, such as antibiotics, forms, educational and
audiovisual material, among others.

b)  Sporadic evaluation

b.1) Operational studies
These studies are extremely useful in consolidating the program, as they provide

practical information on how activities are carried out, showing the weaknesses and
strengths of a wide range of aspects of interest to the persons developing the process



(3, 6, 13). The technical, therapeutic, administrative, epidemiological, and other stud-
ies provide valuable elements to a variety of specialists, such as bacteriologists, clini-
cians, students, health workers and administrators, various health professionals and
technicians, and to community volunteers.

At present, the study of biomedical and social risk groups, as is the case with some
of the factors contributing to ARI: low birth weight, malnutrition, congenital irregu-
larities, immunodepression, and other diverse pathologies, is considered very impor-
tant. For example, a geographic area where malnutrition is prevalent would probably
have a higher incidence of severe cases or deaths from ARI. Knowledge of this fact
should be used in considering prevention and control measures for this problem
which go beyond those considered in the ARI program.

Various risk factors could be investigated in these operational studies, such as the
causes of morbidity and mortality and the relative importance of some diseases
accompanying ARIs. Studies could be conducted on intrahospital outbreaks of respi-
ratory diseases, their prevalence or incidence by clinical service; the kinds of manip-
ulations or the equipment used in treating infections.

It might be important for the administrators of some specific regions to have knowl-
edge of the coverage and access to health services, rejection of visits, analysis of refer-
rals and their replies, self-medication, prescription and administration of medication
by pharmacists or other workers, standard treatment of cases, and the study of autop-
sies in determining the causes. This evaluation of the intermediate steps in the evolu-
tion of a child’s pathology tend to explain the causes for success or failure in the term
of his illness, and consequently the program’s degree of effectiveness.

Due to the fact that these studies require human resources, time, and special
records, it is not always possible to carry them out in a constant fashion, and thus they
should be scheduled and carried out sporadically and often based on a team’s moti-
vation or with the participation of outside groups.

As well as a broader knowledge of how the program is running, operational studies
try to provide precise information and to motivate personnel and the community to
find solutions to problems as they are detected. Receiving and disseminating these
reports, which have been processed and analyzed according to selected variables, has
the purpose of improving technical and administrative aspects over time. Some may
ask for more extended periods for solving the problem, especially if more complex
resources are required, as would be broadening the coverage.

• Clinical studies
Clinical field research is especially aimed at establishing the effectiveness of

the activities included in the program. The results of the quality evaluation and
the diagnostic criteria according to the levels of ARI treatment and the therapy
used in each one provide substantial elements for training personnel. The quali-
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ty of the diagnosis could be compared to the exams provided by the clinical sup-
port services, such as lab, X-rays, and the pathological anatomy. Likewise, the cri-
teria presently used to diagnose the gravity of a case, or the inference charts,
could be evaluated and eventually modified in light of the new information
obtained thanks to these studies.

• Therapeutic studies
Various investigations have provided a working basis standardized by level

for therapeutic aspects ranging from the choice of antibiotics according to their
effectiveness, their availability and cost, and in order of priority indicated by their
dose, secondary effects, and bacterial resistance. These investigations also indi-
cate the use and recommendations for inhaled bronchodilators, antipyretics, and
analgesics in specific doses and concentrations.

However, therapies are dynamic, and new medications and antibiotics are con-
stantly being discovered; at the same time, an ever more powerful bacterial stock
becomes resistant to current antibiotics (15). Thus the proposals of therapeutic
charts are of value for the present but may become obsolete after a certain time.

Although these studies are more complex and costly, an evaluation of this
kind can be made from the viewpoint of fulfilling the standards for the use of
medications in this program, which indicates among its specific objectives a
reduction in the use of antibiotics and cough suppressants. Their rational use
would allow them to be available for those children truly needing them (13).
Table 2 provides a proposal for evaluating their use.

• Epidemiological studies
There are various examples of this kind of study, such as the description and

analysis of their incidence, according to the climate, environmental temperature,
and the etiology, as well as the correlation with atmospheric pollutants and other
causes, which would help health teams to more adequately face the variables in play.

As to mortality, as well as the classic indicators annual rates by age group, it
is interesting to learn in detail the description of the variables, their correlations,
and the study on causality in the geographic area under consideration.
Bacteriology, histopathology, clinical and social sciences, and others could also
greatly contribute to this epidemiological work. The sociocultural profile related
to mortality indicates epidemiological risk groups which should be evaluated at
length, given that public health attention modifies the risks, providing a certain
dynamism to the problem.
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• Educational studies
Training the personnel and educating the community is a relevant activity in

the control of ARI (16, 17). Its purpose is to increase knowledge and appropri-
ate action in these groups through different methodologies.

The resources of time, money, and personnel employed in these activities
can be considerable, making it necessary to evaluate the methods and teaching-
learning techniques used to achieve optimal results. An educational process
should above all be a follow-up of the set objective. It should be confirmed
whether the training efforts are resulting in effective action for the care of sick
children; whether the mothers learned from and interacted with the health teams;
or whether the community volunteers had learned to recognize the signs and
symptoms of severe disease in their children.

Likewise the community’s educational material, such as videos, brochures,
posters, or others should be assessed to measure the degree of understanding
and acceptance by those interviewed, as well as to consider their suggestions. At
the end of any educational program, an evaluation of the mothers’, or groups of
the population interacted with, learning and behavior can be planned.

b.2) Sociological evaluation
The programs and the resources mobilized are to have a positive impact on the pop-

ulation. However, there is little attention given to the factors of human behavior, cul-
ture, language or idiom, customs, religion, and beliefs (2, 6). There exist innumer-
able instances throughout the world of interventions that failed precisely because they
did not consider these important elements of conduct.

Sociological studies take these aspects into account to incorporate them in the pro-
gram. Many questions, determining the causes and evolution of ARIs, can be asked in
this type of evaluative research: What and how much do mothers know about the signs
and symptoms of severe disease in their children’s pneumonia? Are they capable of
identifying acute respiratory infections? What name do they know them by? What prac-
tices do they have with regard to them? What do they think of the health team? What
do they know about prevention? What is the child’s environment? Do they have the
means of getting to a health center?

Any educational program in the control of ARI should take into account these soci-
ological variables in the persons and communities, to manage the available resources
effectively. For example, an element that should be taken into account is that related
to the drawings and colors used in the posters and brochures, as well as the contents
aimed at delivering information and education. For some indigenous cultures in
America, red is a good and positive color, which is contrary to our cultural notions.
Likewise, the messages and words normally used, and apparently clear to health tech-
nicians, may be interpreted differently by some communities.
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Sociological studies may be complex or difficult to carry out, but the wealth of infor-
mation they provide on the program’s evolution, which with its messages tries to
increase knowledge and bring about adequate changes in behavior, contributes in cre-
ating a profile of the population that should be adapting as the program develops. That
is why it is necessary to repeat sociological measurements and evaluations which per-
mit the correction of errors or reinforce lines of action. The preceding chapter
“Results from Ethnographic Studies on the Control of Acute Respiratory Infections in
Bolivia” provides a clear example of this kind of evaluation.

IV.  QUALITATIVE EVALUATION

If the quantification of the activities and its results is useful and necessary, even though at
times difficult to compile, there is always the question of how have said figures arisen, what are
the deficiencies, how can they be overcome, and how do the principal actors (personnel, vol-
unteers, and community members) perceive and relate to the development of the program.

Generally, qualitative studies are postponed or not carried out due to the diverse social, eco-
nomic, psychological, cultural, political, and environmental factors, which interact to cause the
facts there is an interest in analyzing (2).

As for the principal indicator and goal, which is the reduction of mortality due to pneumo-
nia and ARI, it would not suffice to simply indicate a decrease or increase, though from the
quantitative point of view this would be valid in some kinds of evaluative studies. It would also
be extremely important to learn the quality and reliability of said information, as well as its
causality. It is probable that many observers (doctors and other witnesses) participated in gen-
erating these figures, which is why it would be useful to validate the quality of the diagnosis and
registers, even if it were in a sample of total deaths.

An infant death is irreversible and lamentable from the social point of view, but it also has to
do with the end of the natural evolution of various stages of a disease, which could be inter-
preted as a failure of the program, as it had not been prevented and treated through primary,
secondary, or tertiary prevention. Qualitative research may provide valuable retrospective infor-
mation on this process and reveal to what degree it could have been avoided and what action
needs to be taken in the future for similar situations.

Consequently it is important to learn and explain the reasons for death due to pneumonia in
a group of children, for example, from a specific area; at the same time one should ask one-
self if the mothers recognized the signs and symptoms of severe disease in their children in
time, and if they made the decision to consult the services. Likewise, it would behoove one to
determine whether the parents had difficulty in accessing the health services and to pose other
questions pertinent to the program, such as, What was the quality of the diagnosis of the chil-
dren? What indications, which specific treatment, and in which dosage was it provided? In
which diagnosis were antibiotics used and what kind were they? Were cough suppressants or
expectorants used? Was there an indication of hospitalization? Did the trained human and mate-

Evaluating control mechanisms for acute respiratory infections
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rial resources, which are indispensable for an adequate treatment, exist? To explain these prob-
lems in a manner similar to that provided by the quantitative methods, these questions are
aimed at providing more precise information to make the correct decisions and thus improve
the programs.

The evaluation studies and proposals presented in this chapter are not exclusive. On the con-
trary, each one of them provides valuable information for the ARI control program. The expe-
rience of the administrators and the rest of the personnel allow the models deemed necessary
and viable to be proposed or modified through the length of the course. At the same time it is
necessary that the national coordinators and those responsible at the local level establish their
priorities and the resources which would be used to carry out any evaluative study.

V.  DISSEMINATION AND FEEDBACK

At the end of an evaluation period and whatever its results, it is important to complete the
process as quickly as possible by means of feedback to the personnel involved and the health
authorities of the area evaluated with regard to the program’s scope, achievements, and weak-
nesses. The processed information delivered to the different levels of execution will demonstrate
that the data provided are used and appreciated, which helps to improve the systems (1, 3, 14).

Some parameters which the feedback should include are the following:

• Meeting the deadlines for the delivery of local information
• Coherence of the information provided
• Comparison of the information from different geographic areas
• Results of specific goals and objectives, as well as their trends
• Information on the achievements, difficulties, and means of solving the problems
• Comprehensive analysis of the program in the period evaluated
• Proposals for new strategies and activities or for reinforcing the restricted ones and those

not carried out.

A crucial aspect of the evaluation process feedback is to stimulate the personnel, congratulat-
ing them for the initiatives undertaken in the periodic evaluations and in the supervision visits.

There are various methods for disseminating the evaluations in brochures or information let-
ters on a monthly, trimonthly, six-month, or annual basis. The seminars or national or region-
al evaluation meetings also contribute to the active participation of those involved. The chances
for direct communication and exchange of experiences, educational material, and publications
between local coordinators, national officers, and in some occasions international advisors
personalizes the program and makes its activities dynamic, contributing positively to the for-
mation of a human chain concerned with resolving these important problems.
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S e c t i o n  V :  C o n t r o l  o f  A R I  a t  t h e  l o c a l  l e v e l

CHAPTER 22

INDICATORS AND PARAMETERS TO ASSESS
ACTIVITIES AT THE LOCAL LEVEL TO CONTROL

ACUTE RESPIRATORY INFECTIONS
Dr. Sergio J. Arias

I.  INTRODUCTION

P
roper implementation of a program to control acute respiratory infections (ARI) means
that program goals and objectives must be clearly defined. The goals will indicate to what
extent objectives are achieved within a given timeframe.

To achieve the goals, the specific activities that are planned beforehand need to be carried out.
The success anticipated in reducing the problem is specified in the major and subordinate goals.

To ascertain the extent to which proposed goals are achieved, the processes known as mon-
itoring and assessment are performed on a regularly scheduled basis and at the conclusion of
the period that is scheduled for the activities (1, 2).

The assessment of the activities and the course of ARI control is attempted through verifying
the status and relationship of the following aspects (3-5):

• The original situation that prevailed before control activities were conducted (situational
analysis);

• The current situation at the time the assessment is conducted;
• What was anticipated for the current moment, in terms of what was originally specified in

the major and subordinate program goals.

This process allows the progress of ARI control actions to be gauged. Major program goals
and subordinate goals provide the framework for the assessment since they are compared to
the kind of impact that has resulted.
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Both the processes of planning and of assessment have different characteristics at the local
level. Activities performed at the local level will also be somewhat different than at the national
or central level. It is at the local level that actions performed and the target population are most
closely understood. This proximity presents advantages in performing the assessment at the
local level as compared to the central level (6-8):

• More thorough analysis because more specific data are available;
• Veracity in the direct, reciprocal relationships between those who issue information and

those who analyze it;
• Timeliness of data analysis—i.e., far briefer time span between when the data are issued

and when they are analyzed;
• Greater flexibility and speed in responding to problems that are detected;
• Participation in the assessment process by the personnel who are direct providers of care

and by the community.

Based on this general plan for the main assessment areas and their different characteristics
as they are applied at the local level, this chapter presents an assessment proposal for ARI con-
trol actions at the local level.

It may be advisable to use average indicators of the situation—that is, the ratios between the
number of times a phenomenon is observed and the total population in which the phenome-
non applies. These indicators are known as rates, percentages, or proportions; examples
include disease incidence, the percentage of antibiotic use, the proportion of health centers or
posts that have oxygen available, just to name a few.

In other cases, particularly at the local level, accurate representation of average health indi-
cators may not be feasible. Under these circumstances, it is advisable to conduct individual case
analysis to estimate, for example, pneumonia mortality in a given area or to use the data to
supervise health services where cases of meningitis are found.

Organization of and assessment of data collection and analysis are covered in the preceding
chapter, “Evaluating Control Mechanisms for Acute Respiratory Infections.”

The following section describes the indicated model assessment, along with indicators sug-
gested for specific aspects.

II.  THE ASSESSMENT PROCESS

The assessment process concerns the evaluation of what may be called “executed activities,”
or the activities that are performed or conducted. In other words, the assessment is intended
to verify whether all activities planned or provided for have indeed been carried out and, if so,
to what extent.

This section will consider the assessment of activities that should be carried out—specifi-
cally: training, supplies, communication, supervision, monitoring, and assessment. The pur-
pose of these activities, which constitute steps to be followed in the implementation of ARI con-
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trol, is to offer a greater number of health services and health personnel to the community to
afford greater access to standard ARI case management in the community (1, 2).

The performance of these activities and the greater access that is expected to be made avail-
able do not, on their own, ensure that the population will in fact use the health services to
address problems that affect a child’s health. Thus, the progress anticipated must also be
expressed in terms of the actual use the population makes of these health services. Thus, the
results to be assessed are examined within two kinds of parameters that are defined in the plan-
ning process as the access goal and the usage goal.

a)  Training
Training health personnel in standard ARI case management is the first step in the process to

increase access to the strategy, and is normally an activity planned in great detail. The training
assessment must verify whether the number of personnel provided for in the planning stage
were trained in the corresponding time period. Two basic indicators are proposed:

a.1) Proportion of health personnel in the area who have received training 
in standard ARI case management.

This indicator is the most direct reflection of results from training. A high propor-
tion would indicate that training was properly performed during the period of time in
question.

A breakdown of the type of personnel may be advisable (e.g., physicians, nurses,
aides, and community health workers), particularly because the kind of personnel
performing health services varies widely in the countries of the Region. This disaggre-
gation can reinforce training efforts by indicating which personnel have missed the
training and how different categories compare.

In addition, the assessment can indicate how many of the personnel received prac-
tice in care of children with ARI. The assessment of this aspect is of great importance
to establish if the trained personnel were instructed in the specific skill of case man-
agement, which is one of the major goals of the program.

a.2) Proportion of health services in area that have available at least one 
staff member trained in standard ARI case management.

This indicator is also related to the access of the population to standard ARI case
management and takes into account the previous indicator as well. And, as in that
instance, this indicator can also reflect each category of health personnel that has
received the training. In many countries only the physician is capable of prescribing
drugs, in which case the benefits of the training would be limited if nurses, for exam-
ple, were the only health personnel to receive it. Thus, one may wish to further refine
this indicator by tracking the number of services in which at least one member in each
professional category (physician, nurse, aide) has received this training.

Indicators and parameters to assess activities at the local level to control acute respiratory infections
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Comparisons of the two proposed indicators can illuminate the following kinds of
situations:

• When the first indicator reflects a high value (i.e., the corresponding goal has
been nearly accomplished), but the second indicator reflects a low value (i.e.,
only a small proportion of the health services have benefited), the health services
and personnel are then acutely concentrated in a few centers. In such instances,
a conscious attempt may be required to ensure a greater number of health cen-
ters and posts are covered by the training.

• When a low percentage of personnel have received training but a high percent-
age of centers have specifically trained personnel, the training efforts may likely
be excessively dispersed in response to an attempt to cover the greatest number
of health centers and posts. Such a situation is likely to require more thorough
coverage of personnel in each category.

In any event, the individuals responsible for the assessment will need to recall that
the significance of the relationship between the indicators will depend on several fac-
tors, such as the number of health centers available, the demand for care that each of
the centers must ideally meet, and the concentration of personnel.

To arrive at a clear demonstration that problems exist, which means that training
goals have not been fulfilled, a thorough analysis of different aspects should be made
to find the origins of the problems. Such an analysis requires the following indicators:

a.3) Obtain the proportion of scheduled courses that were conducted 
effectively and indicate whether all of the courses scheduled were 
actually held. If some were not, study the reasons for it.

a.4) Obtain the proportion of aides among the total number of personnel 
invited to participate. If attendance is low, the reason should be 
investigated.

Other indicators can be found that also demonstrate problems that may occur in the
series of training activities. In all cases, it is important to establish what the problems
are and propose realistic solutions.

b) Provision of supplies
The provision of supplies is the second essential element to consider in ensuring that health

centers provide standard ARI case management. Certain additional aspects should be covered
by the assessment:



• In general, providing supplies, particularly drugs, is not an area of responsibility incum-
bent on the personnel in charge of coordinating ARI control activities, but rather is under
the section responsible for purchasing or supplies. Thus, special coordinating efforts are
required to afford an uninterrupted and sufficient supply of essential drugs.

• Often, the provision of supplies is not regarded as warranting close attention, since it is
regarded as the responsibility of other offices or personnel. This attitude may occasion
severe scarcity of essential drugs in the medical services.

• The supply of drugs and other essential materials is the area of ARI activities that represents
the greatest monetary expense. Therefore, its assessment is of key importance in demon-
strating that budgeted resources have been used appropriately or that allocations have been
insufficient.

When executing ARI control activities, it is essential at all times to motivate health personnel
and the community. Therefore, the lack of adequate supplies is the source of greatest frustra-
tion and complaint among health personnel and the community. 

The following indicators are proposed for the assessment of supply activities:

b.1) Proportion of health centers that have a regular supply of antibiotics.
This indicator directly demonstrates the extent of coverage achieved in the supply of

antibiotics. Its priority reflects the fact that the antibiotics are the most important of
the supplies. 

“Regular supply” in this context means that there would never be a shortage of
antibiotics. If at some time they were lacking, the situation would represent an “acci-
dent” that would not normally occur. It is also important that the antibiotics recom-
mended for ARI control are included in the supply as per the current standards for
case management in the country or region.

b.2) Proportion of health centers that have a regular supply of other drugs.
The importance of antibiotics in no way negates the considerable need to have other

essential drugs available.

b.3) Proportion of health centers that have a regular supply of other materials.
The supply of other key materials is often overlooked. The supply of charts for main-

taining standard case management in the health centers and forms for medical and
data records must also be well planned. Certainly, the major supplies are the antibi-
otics. However, without these other materials monitoring and assessment activities
would be severely hampered by the lack of information. The provision of supplies
other than drugs is usually the responsibility of the ARI control program.

The above three indicators should give an accurate idea of the coverage of supplies.
At the local level, where information is more readily available and supervision more
direct, the task is made easier.

435Indicators and parameters to assess activities at the local level to control acute respiratory infections



If a failure to meet supply goals is found, more detailed study of each step in the sup-
ply chain will be required—budgeting, requests for bids from suppliers, purchasing,
storage, distribution, and use. To the extent that it is possible, these areas should be
evaluated in conjunction with the personnel responsible for the supplies.

Other aspects that can be reviewed include:

• time devoted to formulating the requests for purchases;
• time elapsed between the request for supplies to be purchased and the actual

acquisition;
• time elapsed between the arrival of supplies at the storage site and the actual dis-

tribution to the services;
• regularity of deliveries;
• amounts (whether adequate or not) of each delivery;
• miscellaneous losses due to various causes (expiration of shelf life, inadequate

storage, etc.)

Given that one of the objectives of the program is to decrease the inappropriate use
of antibiotics and other drugs (see Section III. b in this chapter), the lack of drugs in
health services may reflect excessive prescription rather than a problem in supply.
Dwindling supply may also reflect antibiotic use of non-ARI pathologies or by persons
over 5 years of age. In these circumstances, training must be reinforced to avoid inap-
propriate antibiotic use.

c)  Supervision
The supervision of health services should ensure constant availability of trained personnel

and adequate supplies for effective application of the strategy of standard ARI case manage-
ment. But these two factors will not ensure effective implementation without regular and appro-
priate supervision, which is particularly effective at the local level. This supervision is also need-
ed to detect failures and problems that call for a quick and effective response.

Thus, a detailed assessment of the supervisory work will help to make needed improvements
in the later stages of the program cycle. The assessment of supervisory activities should focus
on both the qualitative and quantitative aspects of supervision (9). The proposed indicator for
assessing supervision in quantitative terms is as follows:

c.1) Proportion of health centers in the area that receive regular supervision.
This indicator directly reflects the extent of supervision offered in the time period

under assessment. The importance of this first step is that if regular supervision can-
not be exercised, other aspects of the services cannot be meaningfully examined.
Detailed attention to shortfalls in fulfilling supervisory goals is required if the sources
of problems are to be located.
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What is meant by “regular supervision”? There is no universal definition of what
constitutes “regularity,” because it is dependent on a plethora of circumstances that
are specific to particular regions or geographical areas—the number of health cen-
ters in the jurisdiction, the distances that have to be covered, the means of trans-
portation available, and the number of personnel under supervision, just to name a
few. At the local level, regular supervision may simply mean the greatest number of site
visits possible in the time allotted. In any case, planning an assessment of supervisory
activities should always take account of the regularity of visits.

The quality of supervision is less amenable to gauging with a single indicator that
will account for all pertinent factors. Some of the issues that the assessment of super-
visory quality should consider are (9):

• Was a written guide prepared for the supervision? If so, does it cover all areas that
should be assessed? Will the structure of the guide permit a conclusive determi-
nation of whether the standard case management strategy is being properly
implemented?

• Were the personnel responsible for the supervision properly trained? Did the
training include standard case management? What other areas subject to super-
vision were covered?

• Among the health centers that have trained personnel and adequate supplies
available, to what extent is the standard case management strategy being applied?

• How long does it take from the time a problem is detected through the supervi-
sion until it gets resolved?

Whereas these areas are often murky when studied at the central level where spot
testing or sampling must be used to exercise supervision, at the local level more
opportunities are found to exercise detailed and more effective supervision.

Just as occurs in other areas, problems detected in supervisory activities through the
assessment should spur an effective response that will correct them.

d)  Access and use
Increasing access and use is an “intermediate goal” of the ARI control activities. Success in

the area of access means the population will have greater opportunities to resolve health prob-
lems that affect the child; access means a greater supply of services offered to the community.

For its part, greater use of services means more likely and extensive utilization of this care.
This is the most important indicator of whether the activities performed will have a real impact
on the problem.

An assessment of access and use acts as a “quality control” check on the other assessments
performed. This is because appropriate performance and a corresponding favorable assess-

Indicators and parameters to assess activities at the local level to control acute respiratory infections
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ment in the areas of training, supplies, communication, and supervision should be reflected in
an increase in access and use of the services that offer appropriate care for children with ARI.

Access can be assessed according to the following indicators:

d.1) Proportion of health services prepared to offer standard ARI case 
management.

This indicator will reflect which health centers have trained staff, adequate antibiot-
ic supply, and regular supervision of the standard ARI case management strategy.
When personnel are trained, adequate supplies are available, and correct supervision
is exercised, then the health centers with problems will be identified and their prob-
lems resolved. The supervisory process is the most accurate source of information
used to develop this indicator. When supervision is appropriate, the centers listed as
capable of offering standard ARI case management will in fact be doing so.

d.2) Proportion of the population in the health service area that practice 
standard ARI case management.

This is one of the most revealing of the indicators. The official in charge of health
services in a given area must cover several health centers and types of personnel,
which in turn are responsible for providing health care to the community. This indi-
cator therefore reflects the activities conducted in the community and provides a
check for the assessment. Just the same, however, frequently a large health center will
not be able to accurately define the coverage area and population level it serves.

Unlike the other indicators, in this case the health centers to which the population
has access must be those that effectively implement practice standard case manage-
ment. To ensure this is the case, regular, appropriate supervision is required, not only
to ascertain regular antibiotic supplies and the proper performance of trained per-
sonnel, but to ensure the proper practice of standard case management.

d.3) Proportion of mothers or relatives that know when to seek care from a 
health worker for a child with ARI.

This indicator gauges the mothers’ awareness of the ARI problem, particularly with
regard to childhood pneumonia. It reflects the level of success of communications
efforts to increase this awareness and with it, efforts to seek care for the sick child. It
also gives an indication of true access to the population; that is, leaving aside the fea-
tures of transportation and geography, the indicator shows the “cultural access” to the
strategy that mothers and other relatives of the child have.

This indicator is developed through community surveys in which mothers are ques-
tioned about their awareness of urgent warning signs of disease in the child, which should
lead her to seek medical care at a health center. The signs that the mothers should rec-
ognize are the same ones that should be taught to the community either when they bring
their children in to be seen or during special sessions designed for this purpose.
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In addition, in countries where there is high demand for care and the level of con-
cern is also high, it is important to also evaluate whether communication efforts result
in fewer unnecessary appointments sought out for everyday matters, particularly in
those centers intended to handle emergencies. Communication activities should be
geared to increasing the number of medical visits in a rational manner (12).

Use of care can be assessed with the following indicator:

d.4) Effort to obtain care from a health worker for a child with ARI.
This indicator gauges the ratio between the total number of children with ARI who

require a diagnosis and the number who are in fact taken to the doctor. It is an indi-
cator of the use of the health services offering standard ARI case management by the
mothers or other family members of pediatric patients. Whether the care that was
actually provided was effective is another important question, given the reduction in
mortality that the consultations can have.

This indicator is particularly comprehensive in assessing the progress from the entire
set of activities undertaken, because greater effort by mothers to seek proper treatment
is possible only when other elements are conducted in a well-coordinated manner.

Indirect information for this indicator can be obtained through household surveys
in which the mother or other caretaker is asked about the signs the child exhibited
during his or her last bout of respiratory disease and whether or not health services
were sought.

The most sensitive phase in the entire process of the activities assessment is the cal-
culation and detailed analysis of these indicators. A low level of access and use duly
assessed using the indicators proposed above should immediately lead to a thorough
analysis of the activities conducted in order to find out where the weaknesses lie.

III.  ASSESSMENT OF IMPACT

This assessment is the most important step in verifying the success of the activities. To obtain
a positive final result from ARI control activities, all efforts made must be guided by the objec-
tives proposed at the onset—the reduction of harm in the community from ARI.

The framework for these objectives was put forth by the Pan American Health Organization
with regard to its ARI control programs as follows (12):

a) Reduce mortality from pneumonia in children under 5;
b) Reduce the excessive and inappropriate use of antibiotics and other drugs in treating ARI;
c) Reduce the complications from acute infections in the upper airways, particularly partial

and total hearing impairment, secondary to acute otitis media.



The assessment of the level of accomplishment vis-à-vis these objectives is the most pertinent
reflection of this process. The final purpose is to reduce specific health problems affecting the
community and the human suffering they bring. At the same time, increased availability of health
services means a better quality of life for the community. Thus, it should never be overlooked that
the assessment of the impact of the health services is the most important of all; no other assess-
ment will directly reflect true improvements in the health conditions of the population.

The minute and detailed study of activities is important, but is no substitute for thorough
analysis of the impact. It is the relationship of the health inputs to health outcomes that needs
to be established.

In certain circumstances, the absence of an analysis of impact is due to the difficulty in
obtaining an assessment. The impact may be measured according to the proposed indicators
during different time periods in which activities are conducted. And these may not translate into
a measurable impact.

Nevertheless, every assessment should expressly state the impact anticipated and if the time
frame following the implementation of activities is too brief to afford a measurable impact, the
assessment can make note of the time constraint, so that at the appropriate time in the future,
the issue can be studied.

At the local level, the time constraint should not be as great because of the ongoing moni-
toring of activities and the opportunity to assess individual cases. 

Thus, the rules that apply at national or regional levels do not necessarily hold at the local level,
where the impact of increased efforts can be tracked on a short-term basis, and goals, such as
eliminating unnecessary deaths as a result of improper case management, are entirely feasible. 

Not only can local planning, performance, and effective use of opportunities achieve opti-
mum impact from available resources, but a more direct method of assessment and control are
also possible at the local level, so problems detected can be quickly addressed.

The following are methodologies to assess the anticipated impact as set forth by the objec-
tives of the activities. Specific indicators for each case are also provided.

a)  Reductions in pneumonia mortality in children under 5.
Pneumonia mortality in children under 5 (which is the age group where the strategy is most

effective) is the worst effect of all from ARI. Thus, the prevention of unnecessary deaths is the
most important goal set for the activities.

Assessment of this impact requires a view of two fundamental aspects:

• the number of deaths produced; and 
• the causes of their occurrence.

The number of deaths can be more reliably ascertained at the local level than on the nation-
al level. A survey of deaths should be taken to have the most current data possible. Information
on deaths depends on the coordination of different data sources from local civil registries,
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immediate notification from referral hospitals where deaths are common, data from commu-
nity health workers, and other sources. Whatever methodology is used, all deaths should be
reported within less than one month of the time they occur, and the mortality data should be
examined for trends in causes, so that possible responses will be immediately forthcoming.

The characteristics of the deaths should be classified according to one of the following cate-
gories:

• Deaths that occur despite the use of effective standard case management and available tech-
nology (unavoidable deaths);

• Deaths that occur without the patient consulting health services (domestic death);
• Deaths that occur because the patient is not treated until his or her condition becomes

severe (death due to delayed search for care);
• Deaths that occur after one or several patient visits with health worker(s), who fail to pro-

vide standard ARI case management.

This proposed scheme for classifying deaths attempts to determine the level of “responsibil-
ity” of the health services to specify weaknesses that may have contributed to or caused the
deaths. The information can be gathered by local officials from records (e.g., clinical chart of
hospitalized children who die) and community research and surveys.

It is important to make every effort to discriminate in the determination of the cause of death
between the underlying cause and contributing factors or secondary causes. This is not always
a simple matter, which is the reason that “undefined” is an important category. However, other
information on pneumonia cases can be obtained such as basic and associated causes and
whether infections had a nosocomial etiology or were secondary to other disease.

These assessments at the local level are among the most important activities conducted. It
should be noted that these assessments will have a strong effect on the health personnel
involved in the fatal cases, due to any awareness arising from the assessment of the role their
actions played in the deaths. The purpose here, however, is not to assign blame, except in cases
of negligence, but to reveal the current situation and the major problem areas that need to be
addressed. Thus, the following indicator is proposed for local assessments to determine the
impact on mortality of ARI control activities:

a.1) Individual analysis of deaths in children under 5 to determine the cause 
of death and actions taken to prevent it.

In general, the higher up the organizational ladder one travels in ARI control pro-
grams, the more difficult or impractical it becomes to assess individual cases. At the
central level, the personnel have available the traditional tools of infant mortality, mor-
tality in children under 5, and mortality from pneumonia in children under 5 and over
5. The study of these variables requires an analysis of the quality and reliability of the
data, and their magnitude and evolution over time.

Indicators and parameters to assess activities at the local level to control acute respiratory infections
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Although the quality of the data may not be the direct responsibility of those using it
here, their input is critical to efforts to improve their content. A detailed awareness of
the weakness and limitations in the data can contribute significantly to eventual
improvements.

Undercounting and underreporting are not uniform in countries throughout the
Region, many of which do a fine job. Thus, the assumption that the impact on mortal-
ity from ARI control efforts cannot be assessed because of problems in data quality
should not be made without a prior evaluation to confirm the belief. Moreover,
methodologies exist to adjust for undercounting or underreporting and they may pro-
vide a more accurate picture of the true situation.

With these constraints in mind, the following indicators are proposed for assessing
the impact of ARI control activities at the central, national, or regional level.

a.2) Mortality from pneumonia in children under 1 year and 1-4 years 
or 5 years.

This indicator expresses the magnitude of the problem. Whenever possible, mortal-
ity figures from official records should be adjusted on the basis of available estimates
of underreporting of deaths in each country. One of the reasons these adjustments are
needed is that the goals of health programs are expressed in terms of the impact
sought on specific kinds of mortality. And the situation as reflected in these magnitudes
will largely determine the actions taken.

a.3) Mortality from all causes in children under 1 year and under 5 years.
This indicator reveals the ratio of pneumonia deaths to total deaths in each cohort,

which are key data needed to establish the magnitude of the problem. This indicator
can be used to check figures that suffer from classification problems to improve their
accuracy.

a.4) Trends in mortality from pneumonia.*
The trend in mortality from pneumonia helps to define the magnitude of overall

mortality. Average or even relatively low mortality from pneumonia should not give rise
to complacency; if rates have been stable for some time, actions can still be taken to
decrease the rates, and these actions should be reflected in declining trends.

For this purpose, indicators such as hospital lethality can be used, although in the
early phases of a program this particular indicator is likely to appear high because
severe cases are being properly referred. The percent of all infant mortality due to

* With regard to methods for calculating decreases in mortality from pneumonia or trends in other proposed indicators, see
the PAHO publication Acute respiratory infections in children in the Countries of the Americas: Mortality in the
Andean area (HMP/ARI-013/89).
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pneumonia is another indicator that can reveal the impact of ARI control efforts.
These indicators should be routinely evaluated at all levels of national, intermediate,

and local ARI control programs. Because impact cannot always be measured oppor-
tunely, these surveillance efforts will afford much information about program progress.

Even though these data do not evaluate the program itself, the health personnel and
community should be aware at all times of the characteristics and trends of the prob-
lem they are addressing.

b)  Reduction in the excessive or inappropriate use of antibiotics and other ARI
control drugs.

Reduction of needless use of these drugs is another program objective and should be
reviewed regularly to assess impact. Although many of the same difficulties found at the central
level in obtaining these data exist also at the local level, the status of the problem is more eas-
ily assessed locally. The following indicators are proposed for this area of assessment.

b.1) Proportion of ARI cases in children under 5 years that received antibiotic 
treatment from the health services.

This is the most comprehensive indicator of antibiotic use in the health services and
measures antibiotic use in outpatient facilities and by patients of community health
workers in those countries or areas where they are certified to prescribe antibiotics.

In planning ARI control activities, the objective is put forth in relation to the total
number of ARI cases. Ordinary medical records do not always indicate the treatment
prescribed. However, the supervision of health services can play an important role in
this collection, whatever way it is carried out. Again, collection of this information at
the local level is far simpler than at the national level.

Possible data sources include daily logs of medical visits (if treatment is listed),
pediatric outpatient clinical histories, individual patient charts, supervisory reports,
medical prescriptions presented to pharmacies, or any other records that allow the
treatment provided to children who are diagnosed with ARI to be identified.

Generally speaking, an acceptable average proportion of patients with ARI who are
treated with antibiotics is 20 to 30%. This range is the goal that ARI control programs
should take on both a short- and long-term basis. If average prescription rates exceed
this range, detailed analysis of potential problems should be conducted.

To begin, a determination should be made of the pathologies for which antibiotics
are prescribed to find out whether excess medication is being prescribed for routine
pathologies or if mistaken diagnoses are reached of pathologies that require antibiot-
ic treatment. This information provides key feedback on areas that need reinforcement
in training sessions and from supervisory activities.

Other potentially useful indicators of inappropriate or excessive antibiotic use are:
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b.2) Proportion of cases of pneumonia or otitis media in children under 5 
treated with antibiotics.

This indicator reflects whether pathologies that requiring antibiotic therapy are
treated accordingly. The proportions should approach 100% (they may be less due to
some cases being diagnosed after the fact). 

b.3) ARI cases in children under 5, other than pneumonia and otitis media, 
treated with antibiotics.

This indicator reflects whether antibiotic use is excessive in viral and routine
pathologies such as common cold and most pharyngitis. The proportion should be 20
to 30% or lower. Depending on the level responsible (physicians, nurses, or commu-
nity health workers) higher proportions indicate the need for additional training to
reinforce concepts concerning pathologies that do require antibiotic treatment, such
as streptococcal pharyngitis.

b.4) Proportion of overall ARI in children under 5 represented by each pathology.
This indicator identifies whether the distribution of diagnoses is correct and

whether severe pathologies that require antibiotic treatment are being overlooked.
The general distribution of each pathology follows a relatively well-known pattern in
which the vast majority of consultations are for routine pathologies, with pneumonia
representing no more than 5% of the total and otitis media 20%.

Regardless of whether there is in fact a greater level of pneumonia and otitis media
cases or classification problems are evident, the situation will warrant further review
to reinforce personnel training, particularly areas of supervision and case assessment.

A close study of inadequate or excessive antibiotic use will help to resolve critical
problems. Assessment of the reduction in antibiotic use is easier to measure than mor-
tality-related data and can be tracked with the information forthcoming from the
health centers or community health workers.

This information lends itself to simple graphic representations that can be shared
with the entire health service staff to follow monthly trends. This technique has been
successful in many countries where it has helped personnel to become strongly moti-
vated in the accomplishment of related goals.

c)  Reduction of complications from acute infections of the upper airways, espe-
cially hypoacusis and deafness secondary to otitis media.

Not many details are provided for this indicator, given that few countries have carried out
specific activities for this objective. The lack of specific knowledge concerning this problem has
prevented specific goals from becoming formulated, although some countries have attempted
to define the basic situation through studies, while conducting activities for the appropriate
management of acute and chronic otitis media.
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Studies that attempt to track the prevalence of hypoacusis in the population and correlate it
with histories of acute or chronic otitis media require complex efforts and special equipment
for typanometry to determine the extent of hearing loss. Many health services simply lack such
equipment and its acquisition is overshadowed by other priorities.

To the degree that the prevalence of hypoacusis can be determined in the pediatric popula-
tion and correlated to otitis media episodes, another component to control this problem can
be established and subsequently assessed in the ARI program. At a minimum, this is an area
that can be assessed a priori to indicate whether cases of otitis media are being properly treat-
ed. Tracking and treating otitis media would constitute a reasonable preliminary attempt to
address the problem.

This component would be assessed using the following indicators:

c.1) Proportion of cases of acute otitis media in children under 5 that are 
properly handled.

Notwithstanding the problems in collecting reliable information, this indicator can
be assessed indirectly. In the absence of numerical accuracy, a hypothesis that stan-
dard case management for acute otitis media contributes to reductions in the inci-
dence of hypoacusis and deafness in the pediatric population is quite reasonable.
Thus, an accounting should be made of the proportion of all cases of acute otitis
media that receive antibiotic treatment.

c.2) Reduction of the cases of hypoacusis (annually or in other time frame) 
secondary to otitis media.

As is clear, accurate assessment of this indicator requires baseline information that
is not easy to obtain in many countries. However, proper treatment of otitis media will
certainly reduce hearing loss problems in the infant population and have a significant
impact on the problem.

Tables 1 and 2 in the appendix of this chapter provide a list of proposed indicators
for the assessment process as well as of the impact on the population. Calculation
methods and data sources are also suggested.

IV.  PRESENTATION OF THE ASSESSMENT AND PARTICIPATION OF HEALTH
PERSONNEL IN THE PROCESSES OF MONITORING AND ASSESSMENT

How the results of monitoring and assessment are handled and how health personnel take
part in discussing these results are every bit as important as the prior steps involved in the col-
lection and tabulation of information on the process and its impact. Thus, whenever ARI con-
trol activities are assessed in a limited or comprehensive manner, the persons concerned must
be brought into the process.

The participation of personnel can take many forms, including: meetings to review progress
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in activities, updates and bulletins that publish results, integration of the results into the course
materials used for personnel training, and conferences or seminars held by medical profes-
sionals during which results are examined and problems concerning scientific knowledge are
discussed.

An assessment meeting held on at least an annual basis is essential to allow health personnel
themselves an opportunity to show the results of their activities. During these meetings, the
accomplishment of proposed goals is studied and related to the actual impact that has taken
place. It is essential for the information to be presented, even when goals and objectives have
not been achieved for the period in question. This procedure will allow personnel to feel that
they are participants in the assessment process and enable them to examine the reasons that
proposed goals have been missed. Not only should personnel participate who provide direct
care for children with ARI, but supervisory staff and personnel responsible for the collection
and management of records should also take part.

When these review sessions are held locally, it is important that higher-level officials at the
regional or national level also attend. Regular reports to higher-level health officials are need-
ed to keep them abreast of the course of ARI control activities, both progress made and prob-
lems encountered. This communication facilitates institutional support from higher manage-
ment levels and engages them in the solution to problems where their assistance and interven-
tion may be useful.

Finally, the review meetings should be followed up with a summary report that is distributed
as broadly as possible among health personnel, community groups, and other organizations.
This feedback will help make activities better known, earn them greater support, and fulfill the
major objectives of the general assessment: to make known the progress of activities conduct-
ed, specify the shortfalls in the results anticipated, and evaluate the factors that need improve-
ment to achieve the goals set forth.

V. REFERENCES

1. Organización Panamericana de la Salud/Organización Mundial de la Salud. Curso de capacitación
sobre organización del programa IRA. Organización Panamericana de la Salud. Pub. PNSP/90-
03(S). June 1990.

2. Organización Panamericana de la Salud. Infecciones respiratorias agudas. Guía para la planifi-
cación, ejecución y evaluación de las actividades de control dentro de la atención de primaria
de salud. PALTEX series for health program managers no. 17. Organización Panamericana de la
Salud, 1988.

3. Knox EG. La epidemiología en la planificación de la atención a la salud. Guía para el uso de
un método científico. Siglo veintiuno editores, México; 1981.

4. Hermida CH. Uso de la epidemiología en la evaluación de salud. In: Usos y perspectivas de la
epidemiología. Documento del seminario sobre usos y perspectivas de la epidemiología. Buenos
Aires (Argentina); 1983. Pub. PNSP 84-47. Organización Panamericana de la Salud, 1984.



447Indicators and parameters to assess activities at the local level to control acute respiratory infections

5. Carvalheiro JR. Perspectivas de la investigación epidemiológica aplicada a la evaluación de
salud. In: Usos y perspectivas de la epidemiología. Documento del seminario sobre usos y per-
spectivas de la epidemiología. Buenos Aires (Argentina); 1983. Pub. PNSP 84-47. Organización
Panamericana de la Salud, 1984.

6. Organización Panamericana de la Salud. Desarrollo y fortalecimiento de los sistemas locales de
salud en la transformación de los sistemas nacionales de salud. Documento CD33/14,
Resolución XV del XXXIII Consejo Directivo. Washington, DC, September 30, 1988.

7. Organización Mundial de la Salud. Guía para una estrategia y garantía de calidad de los sis-
temas de atención de la salud. In: Sistemas Locales de Salud. Conceptos. Métodos. Experiencias.
Paganini JM, Capote Mir R, eds. Scientific Publication no. 519. Organización Panamericana de la
Salud, 1990.

8. Rodríguez Campoamor N. Evaluación de los Sistemas Locales de Salud. In: Sistemas Locales de
Salud. Conceptos. Métodos. Experiencias. Paganini JM, Capote Mir R, eds. Scientific Publication no.
519. Organización Panamericana de la Salud, 1990.

9. McMahon R, et al. On being in charge: A guide to management in primary health care. 2nd ed.
Geneva: World Health Organization, 1992.

10. Kroeger A, Luna R (compilers). Atención Primaria de Salud. Principios y métodos. 2nd ed.
Organización Panamericana de la Salud, 1992.

11. Costantini de Balestrino O. Sistemas de información para el análisis de las actividades de con-
trol de la tuberculosis. In: IV Seminario Regional de Control de la Tuberculosis. Scientific
Publication no. 511. Organización Panamericana de la Salud, 1988.

12. Organización Panamericana de la Salud/Organización Mundial de la Salud. Implantación, moni-
toreo y seguimiento de las acciones de control de las Infecciones Respiratorias Agudas en el
contexto de la atención integral del niño: Indicadores seleccionados según las metas de la
Cumbre Mundial en Favor de la Infancia. HMP/ARI/05-92. Organización Panamericana de la
Salud, 1992.



Respiratory Infections in Children448

AR
EA

TR
AI

NI
NG

PR
O

VI
SI

O
N 

O
F

SU
PP

LI
ES

IN
D

IC
AT

O
RS

Pr
op

or
tio

n 
of

 h
ea

lth
 p

er
so

nn
el

tr
ai

ne
d 

in
 s

ta
nd

ar
d 

AR
I c

as
e 

m
an

-
ag

em
en

t

Pr
op

or
tio

n 
of

 h
ea

lth
 s

er
vi

ce
s 

in
ar

ea
 th

at
 h

av
e 

at
 le

as
t o

ne
 s

ta
ff

m
em

be
r 

tr
ai

ne
d 

in
 s

ta
nd

ar
d 

AR
I

ca
se

 m
an

ag
em

en
t

Pr
op

or
tio

n 
of

 h
ea

lth
 s

er
vi

ce
s 

in
ar

ea
 th

at
 h

av
e 

re
gu

la
r 

su
pp

ly
 o

f
an

tib
io

tic
s

Pr
op

or
tio

n 
of

 h
ea

lth
 s

er
vi

ce
s 

in
ar

ea
 th

at
 h

av
e 

re
gu

la
r 

su
pp

ly
 o

f
ot

he
r 

dr
ug

s

Pr
op

or
tio

n 
of

 h
ea

lth
 s

er
vi

ce
s 

in
ar

ea
 th

at
 h

av
e 

re
gu

la
r 

pr
ov

is
io

n 
of

ot
he

r 
su

pp
lie

s

CA
LC

UL
AT

IO
N

Nu
m

be
r 

of
 h

ea
lth

 p
er

so
nn

el
 tr

ai
ne

d 
in

 s
ta

n-
da

rd
 A

RI
 c

as
e 

m
an

ag
em

en
t

To
ta

l n
um

be
r 

of
 h

ea
lth

 p
er

so
nn

el
 w

or
ki

ng
 in

th
e 

ar
ea

Nu
m

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
in

 a
re

a 
th

at
 h

av
e

at
 le

as
t o

ne
 s

ta
ff 

m
em

be
r 

tr
ai

ne
d 

in
 s

ta
nd

ar
d

AR
I c

as
e 

m
an

ag
em

en
t

To
ta

l n
um

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
in

 a
re

a

Nu
m

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
in

 a
re

a 
th

at
 h

av
e

re
gu

la
r 

ad
eq

ua
te

 s
up

pl
y 

of
 a

nt
ib

io
tic

s

To
ta

l n
um

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
in

 a
re

a

Nu
m

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
in

 a
re

a 
th

at
 h

av
e

re
gu

la
r 

ad
eq

ua
te

 s
up

pl
y 

of
 o

th
er

 d
ru

gs

To
ta

l n
um

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
in

 a
re

a

Nu
m

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
in

 a
re

a 
th

at
 h

av
e

re
gu

la
r 

ad
eq

ua
te

 p
ro

vi
si

on
 o

f o
th

er
 s

up
pl

ie
s

To
ta

l n
um

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
in

 a
re

a

D
AT

A 
SO

UR
CE

Nu
m

er
at

or
: l

ist
 o

f t
ho

se
 w

ho
 h

av
e 

at
te

nd
ed

 tr
ai

ni
ng

 s
es

sio
ns

 o
r

co
ur

se
s 

du
rin

g 
th

e 
pe

rio
d 

in
 q

ue
sti

on

D
en

om
in

at
or

: l
is

t o
f a

ll 
pe

rs
on

ne
l i

n 
al

l h
ea

lth
 c

en
te

rs

Nu
m

er
at

or
:l

is
t o

f t
ho

se
 w

ho
 h

av
e 

at
te

nd
ed

 tr
ai

ni
ng

 s
es

si
on

s 
or

co
ur

se
s,

 a
cc

or
di

ng
 to

 h
ea

lth
 c

en
te

r 
w

he
re

 th
ey

 w
or

k

D
en

om
in

at
or

:l
is

t o
f a

ll 
he

al
th

 s
er

vi
ce

s 
in

 th
e 

ar
ea

Nu
m

er
at

or
:t

he
 d

at
a 

so
ur

ce
s 

fo
r 

th
es

e 
in

di
ca

to
rs

 m
ay

 b
e:

 
• 

If 
th

e 
su

pe
rv

is
io

n 
of

 th
e 

he
al

th
 s

er
vi

ce
s 

is
 r

eg
ul

ar
 a

nd
 o

f g
oo

d
qu

al
ity

, t
hi

s 
in

fo
rm

at
io

n 
sh

ou
ld

 b
e 

pr
ov

id
ed

 d
ir

ec
tly

 in
 th

e
su

pe
rv

is
or

y 
re

po
rt

s,
 w

hi
ch

 s
ho

ul
d 

no
te

 th
e 

le
ve

l o
f d

ru
gs

 a
nd

ot
he

r 
in

pu
ts

 a
va

ila
bl

e.
 If

 th
es

e 
co

nd
iti

on
s 

ar
e 

m
et

, t
he

se
re

po
rt

s 
w

ill
 b

e 
th

e 
be

st
 w

ay
 to

 d
em

on
st

ra
te

 r
eg

ul
ar

 p
ro

vi
si

on
of

 th
es

e 
su

pp
lie

s.

• 
If 

th
e 

su
pe

rv
isi

on
 o

f t
he

 h
ea

lth
 s

er
vic

es
 is

 n
ot

 r
eg

ul
ar

 o
r 

is 
de

fi-
ci

en
t, 

th
e 

m
os

t r
el

ia
bl

e 
so

ur
ce

 o
f t

hi
s 

in
fo

rm
at

io
n 

m
ay

 b
e 

th
e

re
po

rts
 o

r 
re

co
rd

s 
on

 th
e 

de
liv

er
y 

of
 d

ru
gs

 a
nd

 o
th

er
 s

up
pl

ie
s

th
at

 th
e 

ph
ar

m
ac

eu
tic

al
 o

r 
ot

he
r 

di
vis

io
ns

 k
ee

p.
 E

ve
n 

th
ou

gh
th

is 
in

fo
rm

at
io

n 
m

ay
 n

ot
 b

e 
as

 m
ea

ni
ng

fu
l a

s 
a 

sp
ec

ifi
c 

re
po

rt
on

 a
va

ila
bi

lit
y, 

it 
w

ill
 b

e 
us

ef
ul

 in
 c

al
cu

la
tin

g 
re

al
ist

ic
 e

sti
m

at
es

.

D
en

om
in

at
or

:l
is

t o
f a

re
a 

he
al

th
 s

er
vi

ce
s,

 a
s 

w
ith

 th
e 

ot
he

r 
th

re
e

ab
ov

e 
in

di
ca

to
rs

Ta
bl

e 
1.

 I
nd

ic
at

or
s 

pr
op

os
ed

 fo
r 

th
e 

“A
ss

es
sm

en
t p

ro
ce

ss
” 

of
 A

RI
 c

on
tr

ol
 a

ct
iv

iti
es

Co
nt

in
ue

d 
on

 th
e 

fo
llo

w
in

g 
pa

ge



CA
LC

UL
AT

IO
N

Nu
m

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
in

 a
re

a 
th

at
 a

re
re

gu
la

rl
y 

su
pe

rv
is

ed

To
ta

l n
um

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
in

 a
re

a

Nu
m

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
ha

vi
ng

 tr
ai

ne
d

pe
rs

on
ne

l, 
ad

eq
ua

te
 s

up
pl

ie
s,

 a
nd

 r
eg

ul
ar

su
pe

rv
is

io
n

To
ta

l n
um

be
r 

of
 h

ea
lth

 s
er

vi
ce

s 
in

 a
re

a.

Po
pu

la
tio

n 
of

 c
hi

ld
re

n 
un

de
r 

5 
co

ve
re

d 
by

he
al

th
 s

er
vi

ce
s 

th
at

 u
se

 s
ta

nd
ar

d 
AR

I c
as

e
m

an
ag

em
en

t

To
ta

l p
op

ul
at

io
n 

of
 c

hi
ld

re
n 

un
de

r 
5 

in
 a

re
a

M
ot

he
rs

 o
f c

hi
ld

re
n 

un
de

r 
5 

in
 a

re
a 

w
ho

re
co

gn
iz

e 
AR

I d
an

ge
r 

si
gn

s 
th

at
 r

eq
ui

re
 th

em
to

 s
ee

k 
pr

of
es

si
on

al
 c

ar
e

To
ta

l n
um

be
r 

of
 m

ot
he

rs
 o

f c
hi

ld
re

n 
un

de
r 

5
in

 a
re

a.

Nu
m

be
r 

of
 c

hi
ld

re
n 

w
ith

 A
RI

 w
ho

 s
ho

ul
d

ha
ve

 r
ec

ei
ve

d 
ca

re
 fr

om
 h

ea
lth

 s
er

vi
ce

 a
nd

w
er

e 
in

 fa
ct

 ta
ke

n 
to

 a
 s

er
vi

ce
 th

at
 p

ro
vi

de
s

st
an

da
rd

 c
as

e 
m

an
ag

em
en

t

To
ta

l n
um

be
r 

of
 c

hi
ld

re
n 

wi
th

 A
RI

 w
ho

 s
ho

ul
d

ha
ve

 r
ec

ei
ve

d 
ca

re
 fr

om
 h

ea
lth

 p
er

so
nn

el

449Indicators and parameters to assess activities at the local level to control acute respiratory infections

AR
EA

SU
PE

RV
IS

IO
N

AC
CE

SS

US
E

IN
D

IC
AT

O
RS

Pr
op

or
tio

n 
of

 h
ea

lth
 s

er
vi

ce
s 

in
ar

ea
 th

at
 a

re
 r

eg
ul

ar
ly

 s
up

er
vi

se
d

Pr
op

or
tio

n 
of

 h
ea

lth
 s

er
vi

ce
s 

in
ar

ea
 th

at
 c

an
 o

ffe
r 

st
an

da
rd

 A
RI

ca
se

 m
an

ag
em

en
t

Pr
op

or
tio

n 
of

 p
op

ul
at

io
n 

in
 a

re
a

th
at

 h
av

e 
ac

ce
ss

 to
 h

ea
lth

 s
er

vi
ce

s
th

at
 o

ffe
r 

st
an

da
rd

 A
RI

 c
as

e 
m

an
-

ag
em

en
t

Pr
op

or
tio

n 
of

 m
ot

he
rs

 in
 a

re
a 

th
at

kn
ow

 w
he

n 
to

 s
ee

k 
ca

re
 fr

om
 a

he
al

th
 w

or
ke

r 
fo

r 
a 

ch
ild

 w
ith

 A
RI

At
te

m
pt

 to
 o

bt
ai

n 
ne

ed
ed

 c
ar

e 
fo

r 
a

ch
ild

 w
ith

 A
RI

 fr
om

 a
 h

ea
lth

 w
or

ke
r

D
AT

A 
SO

UR
CE

Nu
m

er
at

or
: s

up
er

vi
so

ry
 r

ep
or

ts
 o

n 
he

al
th

 c
en

te
rs

 in
 a

re
a

D
en

om
in

at
or

: l
is

t o
f a

ll 
he

al
th

 s
er

vi
ce

s 
in

 a
re

a

Nu
m

er
at

or
: s

up
er

vi
so

ry
 r

ep
or

ts
 if

 th
ey

 a
re

 d
on

e 
re

gu
la

rl
y 

an
d

pr
op

er
ly

D
en

om
in

at
or

: l
is

t o
f a

ll 
he

al
th

 s
er

vi
ce

s 
in

 a
re

a

Th
is

 is
 a

 c
om

po
si

te
 in

di
ca

to
r. 

Th
us

, t
he

 p
op

ul
at

io
n 

of
 th

e 
se

rv
ic

e
ar

ea
 m

us
t b

e 
ca

lc
ul

at
ed

 if
 it

 is
 n

ot
 a

lr
ea

dy
 k

no
w

n,
 a

nd
 th

e 
co

rr
e-

sp
on

di
ng

 s
er

vi
ce

s 
m

us
t b

e 
kn

ow
n.

 O
nc

e 
th

es
e 

tw
o 

da
ta

 a
re

ob
ta

in
ed

, a
 c

al
cu

la
tio

n 
sh

ou
ld

 b
e 

m
ad

e 
fir

st
 o

f t
he

 p
op

ul
at

io
n

co
ve

re
d 

by
 h

ea
lth

 s
er

vi
ce

s 
th

at
 p

ro
vi

de
 s

ta
nd

ar
d 

ca
se

 m
an

ag
e-

m
en

t f
or

 A
RI

 (
nu

m
er

at
or

) 
an

d 
th

en
 o

f t
he

 to
ta

l p
op

ul
at

io
n 

in
th

e 
se

rv
ic

e 
ar

ea
 (

de
no

m
in

at
or

).
Th

e 
in

fo
rm

at
io

n 
fo

r 
th

e 
la

tte
r 

m
ay

 b
e 

fo
un

d 
in

 lo
ca

l s
up

er
vi

so
ry

re
po

rt
s 

or
 s

ur
ve

ys
 o

f t
he

 lo
ca

l s
er

vi
ce

s;
 th

e 
in

fo
rm

at
io

n 
fo

r 
th

e
nu

m
er

at
or

 s
ho

ul
d 

be
 a

va
ila

bl
e 

as
 p

ar
t o

f t
he

 b
as

ic
 in

fo
rm

at
io

n
us

ed
 b

y 
th

e 
se

rv
ic

es
.

To
 o

bt
ai

n 
th

e 
in

fo
rm

at
io

n 
to

 c
al

cu
la

te
 th

is
 in

di
ca

to
r, 

a 
ho

us
eh

ol
d

su
rv

ey
 is

 n
ee

de
d 

th
at

 w
ill

 d
et

er
m

in
e 

m
ot

he
rs

’ k
no

w
le

dg
e 

of
 d

an
-

ge
r 

si
gn

s.
 T

he
 n

um
er

at
or

is
 th

e 
nu

m
be

r 
of

 m
ot

he
rs

 w
ho

re
sp

on
d 

co
rr

ec
tly

 to
 th

e 
su

rv
ey

 a
nd

 th
e 

de
no

m
in

at
or

is
 th

e 
to

ta
l

of
 m

ot
he

rs
 s

ur
ve

ye
d 

in
 th

e 
ar

ea
Ca

lc
ul

at
io

n 
of

 th
is

 in
di

ca
to

r 
re

qu
ir

es
 a

 h
ou

se
ho

ld
 s

ur
ve

y 
th

at
 w

ill
de

te
rm

in
e 

th
e 

si
gn

s 
an

d 
sy

m
pt

om
s 

of
 th

e 
ch

ild
’s 

la
st

 b
ou

t w
ith

AR
I t

ha
t r

eq
ui

re
d 

tr
ea

tm
en

t a
nd

 w
hi

ch
 c

hi
ld

re
n 

w
er

e 
br

ou
gh

t t
o 

a
se

rv
ic

e 
th

at
 p

ro
vi

de
s 

st
an

da
rd

 A
RI

 c
as

e 
m

an
ag

em
en

t. 

Ta
bl

e 
1.

 (
co

nt
in

ue
d)

SO
UR

CE
:  

Pa
n 

Am
er

ic
an

 H
ea

lth
 O

rg
an

iz
at

io
n.

  I
nf

ec
ci

on
es

 r
es

pi
ra

to
ri

as
 a

gu
da

s. 
Gu

ía
 p

ar
a 

la
 p

la
ni

fic
ac

ió
n,

 e
je

cu
ci

ón
 y

 e
va

lu
ac

ió
n 

de
 la

s a
ct

iv
id

ad
es

 d
e 

co
nt

ro
l d

en
tr

o 
de

 la
 a

te
nc

ió
n 

de
 p

ri
m

ar
ia

 d
e 

sa
lu

d.
PA

LT
EX

 S
er

ie
s f

or
 h

ea
lth

pr
og

ra
m

 m
an

ag
er

s, 
No

. 1
7.

 P
an

 A
m

er
ic

an
 H

ea
lth

 O
rg

an
iz

at
io

n.
 1

98
8.



Respiratory Infections in Children450

AR
EA

M
O

RT
AL

IT
Y

AN
TI

BI
O

TI
C

US
E

IN
D

IC
AT

O
RS

In
di

vi
du

al
 a

na
ly

si
s 

of
 d

ea
th

s 
of

 
ch

ild
re

n 
un

de
r 

5

M
or

ta
lit

y 
fr

om
 p

ne
um

on
ia

 in
 c

hi
l-

dr
en

 u
nd

er
 1

 y
ea

r, 
1-

4 
ye

ar
s,

 o
r

un
de

r 
5

M
or

ta
lit

y 
fr

om
 a

ll 
ca

us
es

 in
 c

hi
l-

dr
en

 1
-4

 y
ea

rs
 a

nd
 u

nd
er

  5
 y

ea
rs

Pr
op

or
tio

n 
of

 a
ll 

AR
I c

as
es

 in
 c

hi
l-

dr
en

 u
nd

er
 5

 r
ec

ei
ve

d 
in

 h
ea

lth
se

rv
ic

es
 w

ho
 w

er
e 

tr
ea

te
d 

w
ith

an
tib

io
tic

s

CA
LC

UL
AT

IO
N

Nu
m

be
r 

of
 p

ne
um

on
ia

 d
ea

th
s 

in
 c

hi
ld

re
n

un
de

r 
1,

 1
-4

, a
nd

 u
nd

er
 5

 y
ea

rs
 in

 th
e

re
gi

on
 in

 a
 g

iv
en

 y
ea

r

To
ta

l p
op

ul
at

io
n 

of
 c

hi
ld

re
n 

in
 th

e 
re

gi
on

 in
th

at
 y

ea
r

To
ta

l m
or

ta
lit

y 
in

 c
hi

ld
re

n 
un

de
r 

1,
 1

-4
, a

nd
un

de
r 

5 
ye

ar
s 

in
 th

e 
re

gi
on

 in
 a

 g
iv

en
 y

ea
r

To
ta

l p
op

ul
at

io
n 

of
 c

hi
ld

re
n 

un
de

r 
1,

 1
-4

, a
nd

un
de

r 
5 

ye
ar

s 
in

 th
e 

re
gi

on
 in

 a
 g

ive
n 

ye
ar

Nu
m

be
r 

of
 a

ll 
AR

I c
as

es
 in

 c
hi

ld
re

n 
un

de
r 

5
re

ce
iv

ed
 in

 h
ea

lth
 s

er
vi

ce
s 

w
ho

 w
er

e 
tr

ea
te

d
w

ith
 a

nt
ib

io
tic

s 
in

 a
 g

iv
en

 y
ea

r.

Nu
m

be
r 

of
 a

ll 
AR

I c
as

es
 in

 c
hi

ld
re

n 
un

de
r 

5
re

ce
iv

ed
 in

 h
ea

lth
 s

er
vi

ce
s 

in
 th

e 
sa

m
e 

ye
ar

.

D
AT

A 
SO

UR
CE

Th
e 

in
di

vi
du

al
 a

na
ly

si
s 

of
 e

ac
h 

de
at

h 
re

qu
ir

es
 in

fo
rm

at
io

n 
on

de
at

hs
 in

 th
e 

re
gi

on
 th

at
 c

an
 n

or
m

al
ly

 b
e 

ob
ta

in
ed

 fr
om

 h
os

pi
ta

l
re

co
rd

s,
 h

ea
lth

 s
er

vi
ce

 o
ffi

ce
s,

 c
iv

il 
re

gi
st

er
s,

 n
ot

ar
ie

s,
 lo

ca
l

co
ur

ts
 a

nd
 ju

dg
es

’ fi
le

s,
 c

em
et

er
ie

s,
 fu

ne
ra

l p
ar

lo
rs

, a
nd

 a
ny

ot
he

r 
av

ai
la

bl
e 

so
ur

ce
 th

at
 r

ec
or

ds
 d

ea
th

s.

Nu
m

er
at

or
: t

he
 s

am
e 

da
ta

 s
ou

rc
es

 fo
r 

de
at

hs
 th

at
 is

 u
se

d 
ab

ov
e

sh
ou

ld
 b

e 
us

ed
 h

er
e 

as
 w

el
l. 

In
 a

dd
iti

on
, h

ea
lth

 s
ta

tis
tic

s 
at

 th
e

re
gi

on
al

 a
nd

 c
en

tr
al

 le
ve

l m
ay

 b
e 

he
lp

fu
l.

D
en

om
in

at
or

: E
st

im
at

es
 a

nd
 c

en
su

s 
da

ta
, p

re
fe

ra
bl

y 
of

fic
ia

l,
m

ay
 a

ls
o 

be
 u

se
d.

 If
 th

ey
 a

re
 n

ot
 a

va
ila

bl
e,

 d
at

a 
fr

om
 h

ea
lth

 p
er

-
so

nn
el

 o
r 

ot
he

r 
in

st
itu

tio
ns

 m
ay

 b
e 

he
lp

fu
l. 

Th
e 

da
ta

 fo
r 

bo
th

 th
e 

nu
m

er
at

or
 a

nd
 d

en
om

in
at

or
 m

ay
 c

om
e

fr
om

 th
e 

sa
m

e 
so

ur
ce

s 
m

en
tio

ne
d 

ab
ov

e.
 

Th
e 

in
fo

rm
at

io
n 

fo
r 

al
l t

he
 in

di
ca

to
rs

 in
 th

is
 a

re
a 

(A
NT

IB
IO

TI
C

US
E)

 m
ay

 b
e 

ob
ta

in
ed

 fr
om

 h
ea

lth
 s

er
vi

ce
 r

ec
or

ds
, w

hi
ch

 s
ho

ul
d

in
di

ca
te

 th
e 

di
ag

no
si

s 
fo

r 
ea

ch
 c

as
e 

re
ce

iv
ed

 a
nd

 th
e 

ty
pe

 o
f t

re
at

-
m

en
t p

re
sc

ri
be

d.
 

Th
es

e 
re

co
rd

s 
ca

n 
pr

ov
id

e 
in

fo
rm

at
io

n 
to

 fo
rm

ul
at

e 
th

e 
in

di
ca

-
to

rs
 in

 tw
o 

m
ai

n 
w

ay
s:

a)
Us

in
g 

on
go

in
g 

in
fo

rm
at

io
n 

sy
st

em
s,

 e
ith

er
 p

re
vi

ou
sl

y 
ex

is
tin

g
on

es
 o

r 
th

os
e 

cr
ea

te
d 

sp
ec

ifi
ca

lly
 fo

r 
th

is
 p

ur
po

se
. T

he
se

 s
ys

-
te

m
s 

al
lo

w
 d

at
a 

to
 b

e 
ga

th
er

ed
 r

eg
ul

ar
ly

 (
on

 a
 m

on
th

ly,
bi

m
on

th
ly,

 o
r 

se
m

es
te

r 
ba

si
s)

 to
 fo

rm
ul

at
e 

th
e 

in
di

ca
to

rs
.

Ta
bl

e 
2.

 P
ro

po
se

d 
in

di
ca

to
rs

 fo
r 

th
e 

“I
m

pa
ct

 a
ss

es
sm

en
t”

 o
f A

RI
 c

on
tr

ol
 a

ct
iv

iti
es

Co
nt

in
ue

d 
on

 th
e 

fo
llo

w
in

g 
pa

ge



451Indicators and parameters to assess activities at the local level to control acute respiratory infections
AR

EA

AN
TI

BI
O

TI
C

US
E

(C
on

tin
ue

d)

RE
D

UC
TI

O
N 

IN
H

YP
O

AC
US

IA

IN
D

IC
AT

O
RS

Pr
op

or
tio

n 
of

 a
ll 

pn
eu

m
on

ia
 a

nd
ac

ut
e 

ot
iti

s 
m

ed
ia

 c
as

es
 in

 c
hi

ld
re

n
un

de
r 

5 
re

ce
iv

ed
 in

 h
ea

lth
 s

er
vi

ce
s

w
ho

 w
er

e 
tr

ea
te

d 
w

ith
 a

nt
ib

io
tic

s.

Pr
op

or
tio

n 
of

 a
ll 

AR
I c

as
es

 o
th

er
th

an
 p

ne
um

on
ia

 a
nd

 a
cu

te
 o

tit
is

m
ed

ia
 in

 c
hi

ld
re

n 
un

de
r 

5 
re

ce
iv

ed
in

 h
ea

lth
 s

er
vi

ce
s 

an
d 

tr
ea

te
d 

w
ith

an
tib

io
tic

s

Pr
op

or
tio

n 
of

 e
ac

h 
pa

th
ol

og
y 

in
re

la
tio

n 
to

 to
ta

l A
RI

 c
as

es
 in

 c
hi

l-
dr

en
 u

nd
er

 5

Pr
op

or
tio

n 
of

 c
as

es
 o

f a
cu

te
 o

tit
is

m
ed

ia
 in

 c
hi

ld
re

n 
un

de
r 

5 
th

at
 a

re
pr

op
er

ly
 c

ar
ed

 fo
r

CA
LC

UL
AT

IO
N

Nu
m

be
r o

f a
ll 

pn
eu

m
on

ia
 a

nd
 a

cu
te

 o
tit

is 
m

ed
ia

ca
se

s i
n 

ch
ild

re
n 

un
de

r 5
 re

ce
ive

d 
in

 h
ea

lth
 se

r-
vic

es
 w

ho
 w

er
e 

tre
at

ed
 w

ith
 a

nt
ib

io
tic

s

Nu
m

be
r o

f a
ll 

pn
eu

m
on

ia
 a

nd
 a

cu
te

 o
tit

is 
m

ed
ia

ca
se

s i
n 

ch
ild

re
n 

un
de

r 5
 re

ce
ive

d 
in

 h
ea

lth
 se

r-
vic

es
 in

 th
e 

ar
ea

 in
 th

e 
sa

m
e 

tim
e 

pe
rio

d

Nu
m

be
r 

of
 a

ll 
di

ag
no

se
d 

ca
se

s, 
ot

he
r 

th
an

pn
eu

m
on

ia
 a

nd
 a

cu
te

 o
tit

is 
m

ed
ia

, i
n 

ch
ild

re
n

un
de

r 
5 

re
ce

ive
d 

in
 a

re
a 

he
al

th
 s

er
vic

es
 a

nd
re

ce
ivi

ng
 a

nt
ib

io
tic

 tr
ea

tm
en

t i
n 

a 
gi

ve
n 

ye
ar

Nu
m

be
r 

of
 a

ll 
di

ag
no

se
d 

ca
se

s,
 o

th
er

 th
an

pn
eu

m
on

ia
 a

nd
 a

cu
te

 o
tit

is
 m

ed
ia

, i
n 

ch
il-

dr
en

 u
nd

er
 5

 r
ec

ei
ve

d 
in

 a
re

a 
he

al
th

 s
er

vi
ce

s
in

 a
 g

iv
en

 y
ea

r

Nu
m

be
r 

of
 c

as
es

 o
f e

ac
h 

di
ag

no
si

s 
in

 c
hi

l-
dr

en
 u

nd
er

 5
 r

ec
ei

ve
d 

in
 h

ea
lth

 s
er

vi
ce

s 
in

 a
gi

ve
n 

ye
ar

Nu
m

be
r 

of
 a

ll 
AR

I c
as

es
 in

 c
hi

ld
re

n 
un

de
r 

5
re

ce
ive

d 
in

 h
ea

lth
 s

er
vic

es
 in

 th
e 

sa
m

e 
pe

rio
d

Nu
m

be
r 

of
 c

as
es

 o
f a

cu
te

 o
tit

is
 m

ed
ia

 in
 c

hi
l-

dr
en

 u
nd

er
 5

 th
at

 a
re

 p
ro

pe
rl

y 
ca

re
d 

fo
r

To
ta

l n
um

be
r 

of
 c

as
es

 o
f a

cu
te

 o
tit

is
 m

ed
ia

 in
ch

ild
re

n 
un

de
r 

5

D
AT

A 
SO

UR
CE

b)
Th

e 
su

pe
rv

is
or

y 
re

po
rt

s,
 w

hi
ch

 s
ho

ul
d 

de
m

on
st

ra
te

 th
at

 th
e

su
pe

rv
is

or
y 

gu
id

es
 p

ro
vi

de
 fo

r 
th

e 
re

tr
os

pe
ct

iv
e 

re
vi

ew
 o

f
re

co
rd

s 
to

 p
ra

ct
ic

e 
ca

se
 m

an
ag

em
en

t. 

An
y 

da
ta

 s
ou

rc
e 

sh
ou

ld
 in

cl
ud

e 
th

e 
pa

tie
nt

’s 
ag

e,
 d

ia
gn

os
is

, a
nd

tr
ea

tm
en

t. 

Th
e 

da
ta

 s
ou

rc
es

 fo
r 

th
is

 in
di

ca
to

r 
ar

e 
th

e 
sa

m
e 

on
es

 u
se

d 
fo

r
tr

ac
ki

ng
 a

nt
ib

io
tic

 u
se

.

Ta
bl

e 
2.

 (
co

nt
in

ue
d)

SO
UR

CE
:  

Pa
n 

Am
er

ic
an

 H
ea

lth
 O

rg
an

iz
at

io
n.

  I
nf

ec
ci

on
es

 r
es

pi
ra

to
ri

as
 a

gu
da

s. 
Gu

ía
 p

ar
a 

la
 p

la
ni

fic
ac

ió
n,

 e
je

cu
ci

ón
 y

 e
va

lu
ac

ió
n 

de
 la

s a
ct

iv
id

ad
es

 d
e 

co
nt

ro
l d

en
tr

o 
de

 la
 a

te
nc

ió
n 

de
 p

ri
m

ar
ia

 d
e 

sa
lu

d.
PA

LT
EX

 S
er

ie
s f

or
 h

ea
lth

pr
og

ra
m

 m
an

ag
er

s, 
No

. 1
7.

 P
an

 A
m

er
ic

an
 H

ea
lth

 O
rg

an
iz

at
io

n.
 1

98
8.



Respiratory Infections in Children452



Indicators and parameters to assess activities at the local level to control acute respiratory infections 453



Respiratory Infections in Children454



455



Respiratory Infections in Children456




