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Acute respiratory infections (ARI), the leading class of ailments causing people to seek health
care, rarely require antibiotics. Nevertheless, many physicians prescribe them needlessly. Hence,
reducing the unnecessary use of antibiotics is one aim of any ARI control program. To help
determine whether this aim might be achieved through a combination of refresher training for
family physicians and public education campaigns, two 1991 interventions were carried out in
four health areas (designated A, B, C, and D) in the city of Havana, Cuba. In each area, 10
clinics staffed by family physicians were selected through simple random sampling. In two
areas (A and B), a refresher training program on ARI for health personnel was instituted at
each clinic, while in areas A and C a community education program was set up. No interven-
tion was carried out in area D.

Simultaneously, from January through December 1991 trained individuals visited and ad-
ministered a standard questionnaire every 15 days to 1 600 families (40 per clinic) systemati-
cally selected by random sampling. The aim of this procedure was to record the number of ARI
episodes occurring among children under 5 years old, the treatment chosen in these cases, and
whether antibiotics were employed.

The results showed that when the two interventions were initiated, antibiotics were pre-
scribed for 26%, 20%, 11%, and 19% of the mild ARI cases occurring in areas A, B, C, and D
respectively (P > 0.05). In the period immediately following the interventions, antibiotic pre-
scription rates declined by 26% and 63% in areas A and B, while increasing by 2% and 48% in
areas C and D. Qverall, prescription of antibiotics in the intervention areas A and B combined
decreased by 54% (95% CI: 31—69%). These data suggest that a refresher training program for
health personnel can rapidly reduce the unnecessary prescribing of antibiotics for ARI cases,
but that public education alone does not appear effective.

Acute respiratory infections (ARI) are
among the most common childhood
diseases, and acute pneumonias constitute
the primary cause of death in infants and
small children in developing countries (1).
Accordingly, it is most important that ARI

* Condensed and revised version of an article entitled
“Prescripcién de antibiéticos para infecciones
respiratorias agudas leves en nifios” that was
previously published in Spanish in the Boletin de la
Oficina Sanitaria Panamericana, Vol. 119, No. 6,
December 1995. Reprint requests and other
correspondense should be sent to Dr. Edilberto
Gonzélez Ochoa, Instituto Pedro Kouri, Autopista
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be addressed through sound national con-
trol programs.

Some 90% of all ARI episodes are mild
and self-limiting, requiring only support
measures. Despite this, they are frequently
treated with antibiotics, increasing family
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and control program costs and encourag-
ing microbial resistance (2).

The purpose of the study reported here
was to assess the prospects for reducing
antibiotic prescription in mild ARI episodes
by providing refresher training to family
physicians in the context of daily clinical
Ppractice, together with public education.

MATERIALS AND METHODS

The study was conducted in the city of
Havana, Cuba, from 1 January to 31 Decem-
ber 1991.

Cuba is divided into provinces, which are
subdivided into municipalities, and each
municipality contains three to six health
areas. Each health area contains an average
of roughly 30 000 inhabitants (more in large
cities) and a polyclinic that directs local
health activities, each area being subdi-
vided into health sectors that contain an
average of some 150 families or 600-700
individuals.

Each health sector has a clinic staffed by
one family physician and one family nurse
(nurses are not authorized to prescribe
drugs) who live in the same building and
maintain ongoing contact with the commu-
nity and medical specialists. They are re-
sponsible for all health-related activities—
including preventive health measures,
health promotion, recovery, and rehabilita-
tion (3).

For every 15-20 family physicians and
nurses there are 1 pediatrician, 1 gynecolo-
gist-obstetrician, 1 internist, and 1 psy-
chologist, who together make up what is
known as the basic work group, a group
that coordinates with a nurse supervisor
and the health area’s director. These spe-
cialists, together with the family physicians,
family nurses, and other health workers,
constitute the health team of the area poly-
clinic.

Four of Havana’s 15 municipalities were
selected for reasons of convenience and the
similarity of their social, economic, cultural,
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and health indicators. One health area was
then selected from each municipality using
a similar procedure. As additional require-
ments, it was stipulated that the selected
areas would be far enough apart to mini-
mize the influence of programs in the other
three areas, and also that each area would
have no pediatric hospital within its terri-
tory but that there would be such a hospi-
tal in a neighboring municipality to which
the whole population would have similar
access. In this manner the following mu-
nicipalities were selected: La Lisa in the
northwest, Boyeros in the southwest, Ar-
royo Naranjo in the southeast, and Guana-
bacoa in the northeast.*

The four selected health areas, which are
shown in Figure 1, were Aleida Fernandez
{A) in La Lisa, with 33 727 inhabitants and
45 family physicians and nurses; Santiago
de las Vegas (B) in Boyeros, with 46 111 in-
habitants and 45 family physicians and
nurses; Mantilla (C) in Arroyo Naranjo,
with 34 868 inhabitants and 49 family phy-
sicians and nurses; and Guanabacoa (D) in
the municipality of the same name, with
28 806 inhabitants and 52 family physicians
and nurses. Each of the selected areas had
a degree of urbanization comparable to that
of the other areas as well as economic, 50-
cial, and demographic indicators similar to
those of its respective municipality.

In each area, 10 clinics were chosen by
simple random selection, each having one
family physician and one family nurse. All
of the family physicians had graduated

4Some of the study period health indicators for La
Lisa, Boyeros, Arroyo Naranjo, and Guanabacoa,
respectively: rate of aging (the number of inhabitants
265 years old divided by the number 0-14 years
old)—0.37, 0.32, 0.19, 0.37; index of economically
dependent population—0.51, 0.41, 0.48, 0.53; average
number of persons per bedroom—2.06,1.93,2.11,2.0;
homes with a gas stove—42%, 48%, 40%, 40%; infant
mortality per 1 000 live births—7.5, 10.0, 13.3, 8.1;
and percentage illiteracy (people unable to write their
names)—~0.17, 0.02, 0.03, 0.11.
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Figure 1. A map of Havana showing the areas where the
study was conducted. The letters A through D show the
specific locations of the four study areas of Aleida Fernindez
(A), Santiago de las Vegas (B), Mantilla (C), and Docente

Guanabacoa (D).

from Havana’s Instituto Superior de Ciencias
Meédicas within the preceding five years.
The 40 clinics” medical records were used
to obtain information about the frequency
of ARI episodes treated in 1991 (4, 5). These
records did not provide information about
the prescriptions written by clinic physi-
cians during house calls or other encoun-
ters outside the clinic; nor was it possible
tolearn about such prescriptions from phar-
macies, because the areas’ pharmacies did
not maintain individualized records. It was
therefore decided to survey a systematic
random sample of 40 families served by
each clinic (1 600 families in all) to estimate
the numbers of ARI cases in children un-
der 5 years of age that were treated with
antibiotics during the study period (5, 6).
In June~December 1990, before the study
period began, medical personnel of health
areas A and B and the general population
in areas A and C were surveyed to assess
their knowledge and beliefs regarding ARI
management. During this stage a home
survey questionnaire and educational ma-
terials for medical and nursing personnel
dealing with appropriate ARI management
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(including rational use of antibiotics and
other drugs) were prepared and tested on
a group of families in the municipality of
Playa.

Actual health personnel training took
place from January through July of 1991. A
special refresher training course was initi-
ated for the family physicians of the 20 clin-
ics located in areas A and B (Table 1). This
refresher course, conducted as part of the
program of residency or specialization in
general medicine, had the three following
components: (a) one 3-hour session provid-
ing a preliminary test of the participating
physicians” ARI knowledge, followed by a
video on clinical exploration of the child-
hood respiratory tract and discussion of the
video’s content; (b) an audio-visual slide
presentation on treatment of ARI in chil-
dren (produced by the Instituto Nacional de
Epidemiologia Emilio Coni in Santa Fe, Ar-
gentina) and a round table discussion of its
content; and (c) a group discussion of the
clinical and therapeutic guidelines pre-
pared for the study in progress. The nurses
participated in component (c) during the
meetings of the basic working groups. Six



Table 1. A chart showing the types of interventions carried out in each of the four health areas

covered. Havana, Cuba, 1991.

Type of intervention

Training for
family physicians

Health area and family nurses Public education Expected result

A Yes Yes Reduction in the
unnecessary
prescription
of antibiotics

B Yes No Reduction in the
unnecessary
prescription
of antibiotics

C No Yes None

D No No None

months later a follow-up session was held
to discuss problem situations that can arise
in the clinical and therapeutic management
of ARL

One epidemiologist, one pneumologist,
and two nurses from the central research
team (which also included a second epide-
miologist, a biostatistician, a pediatrician,
and two psychologists), together with the
professors of pediatrics involved in the re-
fresher course, made monthly visits to pro-
vide ongoing advisory assistance to the
family physicians and nurses. During each
advisory visit, current scientific materials
on traditional herbal medicine and WHO
materials on adequate ARI management
were distributed, examined, and discussed.

The community education conducted in
areas A and C had four discrete compo-
nents. One of these consisted of (a) group
discussions and (b) talks followed by dis-
cussions. The group discussions, which
were held in participants’ homes, were
aimed at mothers, other child care-givers,
and members of the health brigade (a group
including informal leaders and family
nurses charged with recruiting among the
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general public). Overall, 20 group discus-
sions were held, these having an average
of nine participants each. The talks, over
80 in all, were given by the nurses and took
place in the clinic waiting rooms during
hours set by the maternal-child health pro-
gram for consultation. These activities were
conducted under the direction of a psy-
chologist from the central research team.
Guidance for the sessions was provided by
the ARI prevention guidelines in the ma-
ternal-child health program recommenda-
tions and by two pamphlets produced by
the specialized team for public consump-
tion.

The second community education com-
ponent consisted of having clinic health
personnel and the surveyors in areas A and
C distribute educational materials; the third
entailed dissemination of educational ma-
terials to the area A population by health
team personnel; and the fourth involved
distribution of printed information by
health brigade members and by several di-
rectors of one street’s neighborhood asso-
ciation. From January to December 1991 the
sample population in each area was visited
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every two weeks by one of four trained
surveyors with mid-level training in health-
related biochemistry. (The survey training
was provided both individually and in
groups at the Pedro Kour{ Institute.)

All of the surveyors received instruction
in the clinical manifestations, anatomic lo-
cation, and most common causative agents
of ARI as well as in techniques for conduct-
ing the interview and administering the
survey questionnaire. This training was
carried out in three 6-hour work sessions
by a pediatrician, a pneumologist, and a
psychologist from the central research
team. Following this training, the survey-
ors underwent two written evaluations and
two practical evaluations to determine their
eligibility to participate in the research.

The surveyors interviewed the head of
each nuclear family (usually the mother of
the children involved but occasionally the
grandmother) to determine whether any
child under age 5 had exhibited ARI symp-
toms during the two weeks preceding the
visit. (Because information was also col-
lected on individuals of other ages irrespec-
tive of ARI status, no family was excluded.)
Between 26% and 32% of the families had
children under age 5.

For each affirmative response regarding
ARI symptoms, the surveyors filled out a
questionnaire (4) on which they indicated
the type of ARI, diagnosis, type of health
care received, and measures recommended
by the physician or adopted independently
without intervention of a health profes-
sional. On the following visit, data were
collected on the procurement and con-
sumption of antibiotics and other drugs, as
well as the duration and evolution of symp-
toms. If a child who had had ARI again
showed respiratory symptoms after having
been asymptomatic for a period of 48 hours,
the new symptoms were counted as a new
ARI episode.

The following signs and symptoms were
deemed indicators of mild ARTI: clear nasal
discharge, obstructed nostrils, cough,
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hoarseness, or inflamed throat or tonsils
(without membranes or exudates and with-
out swollen ganglia)—all in the absence of
intercostal in-drawing, purulent sputum,
rales, stridor, or poor physical condition
impeding feeding (Table 2). Prescription of
antibiotics (penicillin, sulfamethoxazole
with trimethoprim, erythromycin, ampicil-
lin, chloramphenicol) was considered un-
necessary in these mild cases.

The surveyors” work was supervised by
two nurses from the central research team,
and was also monitored periodically by the
researchers, to ensure proper data-gather-
ing. In the preparatory phase, patient
records from each clinic were examined to
verify the consistency and agreement of
ARI case data. This could not be done for
patients treated at home, however, since
there were no corresponding clinic records.

The data were summarized by quarter
(three-month periods starting 1 January)
and semester (six-month periods starting 1
January) to match the periods of National
Health System administrative reports.
Health personnel training took place in
January through July, while the community
education process ran from April through
December.

Using these data, each health area’s an-
tibiotic overprescription in each 1991 quar-
ter was estimated by dividing the number
of mild ARI episodes for which antibiotics
were prescribed by the total number of epi-
sodes. The first quarter estimate was then
taken as a baseline, and the trends observed
over the entire study period in areas A and
B were compared with those observed in
areas C and D. It was assumed that reduc-
tions ascribable to the aforementioned in-
terventions would show up during the sec-
ond semester, because of the time normally
needed to achieve behavioral change (6-8).

Areas A and B were compared separately
with area D, where no intervention oc-
curred and which, accordingly, was the area
most representative of prescribing habits
under baseline conditions. Comparisons



Table 2. Guidelines for management of acute respiratory infections (ARI).*

Type of ARI Clinical manifestations Behavior

AR of the upper

respiratory tract:

Mild Nonpurulent nasal secretion; nasal Support therapy
obstruction; hoarseness; reddened
throat; sore throat without
lymphadenopathy, exudates, or
membranes

Moderate Purulent exudate in the nose, throat, Support therapy,
and ears; earache; reddened or convex antibiotics
eardrum; sore throat or earache with
cervical lymphadenopathy

ARI of the lower

respiratory tract:

Mild Discrete inspiratory stridor that Support therapy
disappears in repose; dry irritative
cough; sibilance without polypnea or
in-drawing

Moderate Respiratory frequency greater than 40 Support therapy,
per minute, or greater than 50 in antibiotics, outpatient
children age 1 year or less; persistent treatment,* home inter-
or barking cough; purulent bronchial vention (when indicated)
secretion; hoarse or moist rales

Severe Pronounced stridor with difficulty Hospitalization, antibiotics,

exhaling, intercostal in-drawing,

or sibilance; difficulty exhaling
when in repose; inability of the
patient to feed self; cyanosis;
convulsions; sternal retraction;
thoracic pain; epiglottic membranes;
plaintive moaning; dehydration;
poor overall state; loss of
consciousness

maintenance of free
airways, support therapy,
symptomatic treatment,
treatment of complications

*These guidelines were developed by E. Gonzélez, G. Abreu, and L. Armas based an the WHO-sponsored Health Systems
Research Project on Acute Respiratory Infections in Children (Nepal, 1984).

*Hospitalization should be considered for cases with serious social problems, where access to a health center is limited,
when the patient is less than 3 months old, premature, or suffering from congenital malformations, severe chronic disease, or

malnutrition.

were also made between the sum of the
data from areas A and B and the sum of the
data from areas C and D, in order to com-
pare those areas where a refresher training
program was instituted for health person-
nel with those where it was not.
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Hypothesis tests for proportions in inde-
pendent populations and tests of multiple
proportions with a level of significance of
P = 0.05 were conducted. In significant
cases, relative risk (RR) was calculated, con-
sidering the populations of areas A and B
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as exposed populations; in addition, the
preventable fraction (PF) in the exposed
population and the preventable population
fraction (PPF) in the general population,
together with their 95% confidence inter-
vals (CI), were calculated (9-11) using the
following formulas:

PF = 1 —_ RR
PPF = (P, X PF)/[RR + (P, X PF)]
95% CI =1 — RR*(19%vx)

where P, is the proportion of the popula-
tion at risk exposed to the intervention (12).

Regarding the training of physicians in
areas A and B, these calculations were made
both before and after the intervention, it
being assumed hypothetically that 80% of
all family physicians in those areas had
been included in the intervention. In addi-
tion, areas A and B, where the intervention
was directed toward health personnel, were
compared to area D, the control area, where
there had been no intervention. In this lat-
ter case it was assumed hypothetically that
only 50% of the family physicians from ar-
eas A and B had received training. The
Microstat and Epi Info 5.1 statistical pack-
ages were used to perform the calculations.

RESULTS

Quarterly Comparisons

At the outset of the health personnel
training intervention, in the first quarter,
antibiotic overprescription was estimated
at 26% (16/60 episodes) in health area A,
20% (7/34) in B, 11% (4/34) in C, and 19%
(13/66) in D. The differences detected were
not statistically significant (P > 0.05).

As indicated in Figure 2, antibiotic
overprescription decreased during the
study period in areas A and B, while in-
creasing slightly in areas C and D. In area
A, overprescribing increased in the second
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Figure 2. Percentage overprescription of
antibiotics (cases where antibiotics were
prescribed over the total number of cases seen)
for mild ARI episodes in study children under
5 years of age, by quarter of the study area.
Havana, Cuba, 1991.
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quarter but decreased notably in the two
following quarters. In area B, overprescrib-
ing declined in the second quarter and
thereafter remained at about the same level.
In area C, no significant changes were ob-
served in prescribing patterns, while in area
D a decrease was seen in the second quar-
ter, an increase in the third, and a slight
decrease in the fourth.

Apparent Effects of Interventions

As indicated in Table 3, antibiotic
overprescription for mild ARI cases in chil-
dren under 5 declined by approximately
63% in area A and by 26% in area B in the
second semester (following the interven-
tion). In contrast, such overprescribing in-
creased by 2% and 44%, respectively, in ar-
eas C and D. When the area A and B data
were combined, apparent overprescription
declined by 54% in the second semester;



while in areas C and D combined apparent
overprescription increased by 22%, and in
areas B and C combined it declined by a
relatively modest 12%.

When the first and second semester fig-
ures for area A were compared, these
yielded an RR of 0.38 (95% CI = 0.21-0.66),
a PF (expressed as a percentage) of 62%
(95% C1 =36-77%), and a PPF of 57% (95%
CI =32-75%). When the figures for areas A
and B were combined by adding, they
yielded an RR of 0.46 (95% CI = 0.30-0.71),
a PF of 54% (95% CI = 31-69%), and a PPF
of 48% (95% CI = 27-63%).

As Table 3 indicates, patterns of
overprescription for children 1-4 years old
were fairly similar to those described above.
In area D, overprescription more than
doubled in the second semester (going from
10.5% to 23.1%), while in area A it declined
notably and in areas B and C it remained
nearly constant. Overall, overprescription
declined by approximately 51% in areas A
and B combined (the region where the
health personnel intervention occurred)
while increasing approximately 62% in ar-
eas C and D combined.

Estimated overprescription of antibiotics
for mild ARI cases among infants (see Table
3) decreased by 48%, 82%, and 35% in ar-
eas A, B, and D, respectively, while increas-
ing slightly in area C. When areas A and B
were taken together, the estimated second
semester reduction was 62%, while when
areas C and D were combined the reduc-
tion was 51%.

Comparisons Between Areas
Following Interventions

Considering all the study children, it may
be seen that second semester antibiotic
overprescription for mild ARI cases in area
D (21.9%) was approximately twice that
observed in areas A (10.5%) and B (11.3%).
Taking as the baseline value the over-
prescription rate found in area D and keep-
ing P, equal to 50% (0.5) in both cases, the
RR values were 0.46 (95% CI = 0.26~0.82)
for area A and 0.49 (95% CI=0.27-0.89) for
area B; the respective PF were 54% (95% CI
= 12-76%) and 51% (95% CI = 13-73%);

Table 3. Percentage overprescription of antibiotics (cases where antibiotics were prescribed over
the total number of cases seen) for mild ARI episodes in study children under 5 years of age, by
semester of study period, study area, and age group, showing the percentage reduction of such
overprescription in the second semester compared to the first. Havana, Cuba, 1991.

Age group
<1 year 1-4 years <5 years

st 2nd % 1st 2nd % 1st 2nd %
Area semester semester reduction semester semester reduction semester semester reduction
A 17.1 8.9 48.0 32.7 11.4 65.1 28.1 10.5 62.6
B 15.8 29 81.6 15.1 15.0 0.7 153 13 26.1
A+B 16.6 6.3 62.0 26.5 13.1 50.6 236 10.9 53.8
C 0.0 4.9 — 13.4 14.0 —4.5 1.5 11.7 -1.7
B+C 10.7 3.9 63.6 14.2 14.4 —-1.4 13.2 11.6 12.1
D 27.0 17.6 34.8 10.5 231 —120.0 15.2 21.9 —44.1
C+D 21.7 10.6 51.2 11.7 19.0 —-62.3 13.8 16.9 —22.4
A+B+C+D 18.9 8.4 55.6 18.9 16.5 12.7 18.7 14.3 235
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and the respective PPF were 37% (95% CI
=7-57%) and 34% (95% CI = 8-53%).

If C + D is taken as the baseline, to which
A+ Bis compared keeping P, equal to 50%
(0.5), then RR = 0.64 (95% CI = 0.42-0.99),
PF =36% (95% CI = 2—-58%), and PPF = 22%
(95% CI = 1-32%).

For those children 1-4 years old, com-
parison of areas A and D yielded an RR of
0.46 (95% CI = 0.24—0.90), while compari-
son of areas B and D yielded an RR of 0.61
(95% CI = 0.33-1.13). For the children less
than 1 year old, the RR were 0.50 (95% CI =
0.15-1.65) and 0.16 (95% CI = 0.02-1.16) for
these two comparisons, respectively. When
comparing area A with C and area B with
C for children 1-4 years old in the second
semester, the RR values were 0.81 (95% CI
=0.39-1.68) and 1.07 (95% CI = 0.54-2.11),
respectively. Nevertheless, comparison of
area C and D prescription data for the sec-
ond semester revealed statistically signifi-
cant differences (P = 0.004).

DISCUSSION AND
CONCLUSIONS

At the outset of the study period, antibi-
otics were being prescribed for approxi-
mately 20% of the mild ARI cases in the
overall study area—a figure quite similar
to that reported in other countries (3, 13—
16). In area A, the increase in the rate of
antibiotic prescription in the second quar-
ter may have been associated with an in-
flux of new medical personnel into the area
following initial training—as a result of
transfers, illness, or promotion. This influx
was much less pronounced in the remain-
ing areas. The decline in the rate of prescrip-
tion in area D during the second quarter
could have been due to hazard fluctuations.

More than a modification of theoretical
knowledge is required to change physi-
cians’ prescribing habits and improve the
quality of care (7, 17, 18). It is also impor-
tant to develop the mental and psychomo-
tor skills of health professionals and to ad-
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dress other matters such as individual com-
munication, continuing training in health
centers, and rigorous clinical pharmacology
instruction at the undergraduate level (7,
8,17-19).

For this reason our refresher training,
while included in an academic program for
training specialists in general medicine,
was designed as a self-contained method-
ologic package based on teaching sessions
with active participation and periodic ad-
visory visits. The scientific training of pri-
mary health care personnel is consistent, in
this case, with that of physicians specializ-
ing in general medicine or of professionals
in the process of obtaining their specializa-
tion; nor is it surprising to find deficiencies
in knowledge of ARI treatment within a
given health sciences graduate program,
independent of the conceptual differences
existing among various therapeutic schools
of thought.

Experiences in other developing coun-
tries have shown that education programs
do not provide optimum improvement in
theoretical knowledge. Following a train-
ing program in Yemen (20), for example,
few differences were observed between the
theoretical knowledge of health personnel
in the intervention area and those in the
control area. Nevertheless, immediate
changes were observed in prescribing hab-
its, quite possibly as a result of the quality
and frequency of the supervision provided
after fraining,

According to preliminary data from the
Pedro Kouri Institute, at the outset of this
research study the theoretical knowledge
of family physicians about therapeutic
management of ARI, as indicated by a
knowledge survey, showed numerous
weaknesses. However, after the initial train-
ing sessions the percentage of correct re-
sponses was found to improve from 38%
(18/48) to 68% (30/44).

The results of this theoretical evaluation
following initial health personnel training
were not optimal. However, as seen in



Yemen (20), prescription of antibiotics did
show a satisfactory decrease, perhaps as a
result of the quality of the supervision pro-
vided following training. This suggests that
direct counseling through periodic visits
tends to exert a greater influence on pre-
scribing habits (18) than does purely aca-
demic instruction.

Some health professionals tend to pre-
scribe antibiotics less frequently than oth-
ers, even in similar contexts. In the first
quarter, physicians in area C were found to
prescribe antibiotics considerably less fre-
quently than those in the other areas, in-
cluding area D. The absence of notable
changes in this area C pattern during the
second semester (unlike the 48% increase
observed in area D) could not be attributed
to differences in morbidity or methods used
to obtain data or teaching activities preced-
ing the intervention. Accordingly, we have
thus far been unable to explain the fact that
no statistically significant differences were
observed when areas A and B were com-
pared with area C, but that statistically sig-
nificant differences were observed when
second semester data for these two areas
were compared with those for area D. It is
possible that this result is associated with
some therapeutic behavior instilled by the
professors of the basic work groups in area
C, who did not participate in the special
training program conducted for areas A and
B. In general, however, the results tend to
confirm the hypothesis being tested, since
no favorable changes were observed in the
control areas in the second semester.

Prescriptions written for children less
than 1 year old did not show statistically
significant reductions, but reduced sample
size may have affected the results. In addi-
tion, the similarity between the second se-
mester antibiotic prescription rates in areas
A and B combined, area C, and areas B and
C combined (see Table 3) suggests that pub-
lic education did not exert a significant in-
fluence on physicians’ prescribing habits.

It is possible that in order to change tra-
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ditionally deep-rooted popular ideas and
opinions it may be necessary to improve
and prolong the educational process. One
study conducted in Bolivia and Peru
showed that community-based educational
interventions aimed at reducing drug use
may generate variable and contradictory
results, depending on the teaching tech-
niques employed (21).

Our data appear to indicate that in-
service training for health personnel, peri-
odically reinforced by supervisory inter-
views, quickly reduces the overprescription
of antibiotics for mild ARI cases under the
Cuban health system’s operating condi-
tions. Similar results have been obtained in
Fiji, Nepal, Papua New Guinea, Vanuatu,
Yemen, and Bagamoyo, places where de-
clines in infant mortality and pneumonia
mortality were accompanied from a very
early stage by reduced antibiotic overpre-
scription (2, 20, 22-26).

A U.S. study conducted in Tennessee re-
ported a 22% reduction in oral cephalo-
sporin use and a 50% reduction in the use
of potentially toxic antibiotics following
educational interventions (8). In our study,
the tendency of health personnel to apply
the standardized guidelines for ARI man-
agement increased in roughly the same
measure that new information on the sub-
ject was available, an observation support-
ing the premise that information is a source
of motivation not only for the less quali-
fied health teamn members but also for the
most qualified specialists. The maintenance
of such favorable change should be pro-
moted through sustained provision of in-
formation and periodic discussions.

If we take into account the fact that the
vast majority of all episodes of ARI are mild,
a reduction of 36% (95% CI = 14-54%) in
antibiotic prescription could be quite sig-
nificant economically, particularly under
the conditions currently prevailing in Cuba.
It should be noted, however, that irrespec-
tive of economic concerns, there continues
to be an appreciable percentage of mild ARI
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episodes for which antibiotics are unnec-
essarily prescribed. Hence, the enhance-
ment of in-service training and ongoing
counseling, as provided by visiting profes-
sionals, can produce good results within the
framework of Cuba’s social and health or-
ganization.

Cuba’s current economic crisis, which
has been brought on by factors of an essen-
tially exogenous nature, has reduced the
availability of antibiotics in the pharmaceu-
tical market. Anew government regulation,
which went into effect in April 1991,° au-
thorizes the dispensing of drugs in commu-
nity pharmacies only through medical pre-
scriptions written on a scrip that has been
stamped and identified with the physi-
cians’ professional registration number. The
regulation was applied with equal force
throughout the city of Havana, so that it is
unlikely that it has contributed to the dif-
ferences observed between the four health
areas studied.

The supply and sale of drugs in Cuba has
been assigned to a group of state enterprises
run by the Ministry of Public Health within
the single existing health system. Unlike
most other countries, Cuba offers no com-
mercial avenues for advertising drugs
manufactured by private concerns that
might interfere with a process of provid-
ing training in rational drug use (27). Of
course, public attitudes toward drug con-
sumption in general and antibiotic con-
sumption in particular might influence the
results of a training program for profession-
als and should be the subject of future re-
search.

The special program of refresher train-
ingin clinical and therapeutic ARI manage-
ment that was aimed at personnel from the
primary health care teams appears to have
appreciably reduced the unnecessary pre-
scribing of antibiotics for mild ARI epi-

*National Drug Program, Ministry of Health, 1991.
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sodes. Since the four study areas had simi-
lar sociodemographic characteristics, were
served by physicians who had recently
graduated from the same school, and had
similar degrees of public access to health
services and drugs, the intervention con-
ducted is the only factor that appears to
explain the reduced prescription of antibi-
otics in areas A and B. These results, con-
sistent with findings obtained in other
countries, should be considered in the cur-
rent planning of health personnel training.
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