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Objective The objective of this study was to assess the effect of Integrated Management of Childhood Iliness (IMCI) case management
training on the use of antimicrobial drugs among health-care workers treating young children at first-level facilities. Antimicrobial
drugs are an essential child-survival intervention. Ensuring that children younger than five who need these drugs receive them
promptly and correctly can save their lives. Prescribing these drugs only when necessary and ensuring that those who receive them
complete the full course can slow the development of antimicrobial resistance.

Methods Data collected through observation-based surveys in randomly selected first-level health facilities in Brazil, Uganda and
the United Republic of Tanzania were statistically analysed. The surveys were carried out as part of the multi-country evaluation of
IMCI effectiveness, cost and impact (MCE).

Findings Results from three MCE sites show that children receiving care from health workers trained in IMCI are significantly more
likely to receive correct prescriptions for antimicrobial drugs than those receiving care from workers not trained in IMCI. They are also
more likely to receive the first dose of the drug before leaving the health facility, to have their caregiver advised how to administer
the drug, and to have caregivers who are able to describe correctly how to give the drug at home as they leave the health facility.
Conclusions IMCI case management training is an effective intervention to improve the rational use of antimicrobial drugs for sick
children visiting first-level health facilities in low-income and middle-income countries.

Keywords Anti-bacterial agents/administration and dosage; Antimalarials/administration and dosage; Prescriptions, Drug/standards;
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Introduction

Despite advances over the past few decades made in reducing
child mortality, more than 10 million children die each year
before they reach the age of five (1, 2). Atleast 6 in 10 of these
deaths could be prevented if existing affordable interventions
were available to all children who need them (3).

Antimicrobial drugs are one of the most powerful and
important interventions available to reduce child mortality. Anti-
biotics are a proven treatment for pneumonia (4, 5), bacterial
infections in neonates (6), the premature rupture of membranes
(7) and for some cases of diarrhoea, including cholera, shigella
dysentery, giardiasis and amoebiasis (8, 9). Antimalarials are
needed to treat malaria in children (10, 11).
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The increasing rate of biological resistance to antimicrobials
has been recognized as a public health emergency. Studies have
documented high levels of antibiotic misuse among health-care
workers, such as using antibiotics to treat viral diseases or using
incorrect dosages (72, 13). Thus one important strategy for
slowing the development of resistance is to reduce the unneces-
sary use of these drugs (/4-16). Efforts to reduce the prevalence
of antimicrobial resistance in low-income and middle-income
countries have increasingly focused on the promising approach of
providing appropriate education for health workers (12, 17, 18).

Integrated Management of Childhood Illness (IMCI) is
a strategy developed by WHO and UNICEF to provide effec-
tive and affordable interventions to reduce child mortality and
improve child health and development (79). IMCI includes
both preventive and curative interventions, and it is designed
to improve the case-management skills of health workers, to
strengthen health system supports for child health-service de-
livery, and to improve family and community practices related
to child health (20).

Training health workers in IMCI case management has
been conducted in more than 100 developing countries in both
in-service and pre-service contexts (i.e., introducing IMCl into
the basic education of doctors, nurses and other health profes-
sionals) (21). The training is based on a set of case-management
guidelines that is adapted in each country prior to use. The
training guides the health worker through a process of assessing
signs and symptoms, classifying the illness based on treatment
needs and providing appropriate treatment and education of
the child’s caregiver. The IMCI guidelines include information
on identifying malnutrition and anaemia, checking vaccination
status, providing nutritional counselling, and communicating
effectively with caregivers (22). The training emphasizes super-
vised clinical practice, and in some settings health workers are
visited in their facilities shortly after training to reinforce their
new IMCI skills.

The multi-country evaluation (MCE) of IMCI effective-
ness, cost and impact is a global programme designed to evaluate
the impact of IMCI on child health and its cost-effectiveness
(23). MCE studies are under way in Bangladesh, Brazil, Peru,
the United Republic of Tanzania and Uganda.

In this paper we present selected results from MCE health-
facility surveys in Brazil, the United Republic of Tanzania and
Uganda. Our aim is to show that large numbers of children are
receiving antibiotics through health providers, and that train-
ing in IMCI case management at first-level health facilities can
lead to improved practices among health workers and improved
knowledge among caregivers about how to continue antimi-
crobial treatment at home.

Methods

MCE study designs vary across the five countries depending
on the stage of IMCI implementation and the opportunities
available to use existing data. All sites measure a standard set of
indicators using compatible survey tools (23). These data are col-
lected at various levels: data on mortality indicators are collected
at district level through demographic surveillance systems or
vital statistics; data on family behaviours, socioeconomic status,
access to and utilization of health services are collected through
population-based household surveys; and data on the quality
of case management, health systems support for IMCI and
caregiver knowledge are collected through observation-based
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surveys at health facilities. Cost data are collected at household,
health facility, district or municipality and national levels. Full
details on study design, methods and survey tools are available
on the MCE web site (http://www.who.int/imci-mce).

This paper draws only on data from the quality of case
management survey and the caregiver knowledge survey carried
out in random samples of outpatient health facilities in the
United Republic of Tanzania, Uganda and Brazil. Sick children
younger than five years presenting to a health facility for the first
time during an episode of illness were followed by a trained
observer throughout their visit. Observers recorded the care re-
ceived and conducted a “gold standard” assessment of the child’s
condition. The caregiver accompanying each child was inter-
viewed as she or he left the facility.

In-service training in IMCI case management had been
carried out in all three sites prior to the survey. The training,
which included intensive supervised clinical practise, was based
on an 11-day course in the United Republic of Tanzania (24)
and Uganda (unpublished data), and a 6-day or 8-day course
in Brazil (25). The survey in the United Republic of Tanzania
was carried out in 2000 in a sample of 75 health facilities
selected from two intervention districts and two comparison
districts (24); the survey in Uganda was carried out in 2000 in
80 randomly selected health facilities and was the first round
of a programme of continuous monitoring in 10 districts at
different stages of IMCI implementation (unpublished data);
and the survey in Brazil was carried out in 2002 in 96 health
facilities in four states in the north-east staffed by health-care
workers with and without training in IMCI (25). Data on anti-
biotic needs, treatment patterns and the effects of IMCI were
analysed for all three sites.

Logistic regression correcting for clustering of children
at the health facility was used to calculate the odds ratio (OR)
of correct performance among those with IMCI training com-
pared with those who had not had the training. Differences in
the effect of training between countries were addressed by intro-
ducing the variable “country” into the regression as a dummy
variable and testing for the interaction with training. Where
the interaction was not significant the ORs of the pooled data
measured the effect of IMCI across all countries. Where ORs
were significantly different between countries, data were not
pooled. Statistical significance was set at P<0.05. The signifi-
cance of ORs within countries was assessed using a )(* test with
a second-order Rao and Scott correction to account for the
survey design (26).

Results

Fig. 1 summarizes the major presenting illnesses among chil-
dren younger than five years visiting first-level outpatient health
facilities in the three study sites. More than 60% of children
in the United Republic of Tanzania and Uganda, and 46% in
Brazil, presented with more than one of these illnesses. Based on
the observer’s “gold standard” assessment of the child’s condition,
about one-third of all children under five years presenting for care
atoutpatient facilities in the United Republic of Tanzania (32%
0f419) and Uganda (35% of 516) were classified as requiring
treatment with a course of antibiotics. Among children needing
antibiotics, the majority needed them for pneumonia (87% in
the United Republic of Tanzania, 89% in Uganda), while others
needed them for acute ear infection (7% in the United Republic
of Tanzania, 7% in Uganda) or dysentery (10% in the United

Bulletin of the World Health Organization | July 2004, 82 (7)



Eleanor Gouws et al.

Research
Improving antimicrobial use through IMCI training

Fig. 1. llinesses among children under five years of age presenting for care at first-level health facilities in the United Republic
of Tanzania (n = 419), Uganda (n = 516) and north-eastern Brazil (n = 653)
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Republic of Tanzania, 7% in Uganda). More than two-thirds of
the children presenting for care in the United Republic of Tan-
zania and Uganda were judged to require antimalarials, based
on policies in both these countries stipulating the presumptive
treatment of fever with antimalarials.

The profile of presenting illnesses was quite different in
Brazil (Fig. 1), where there is no malaria in the four states par-
ticipating in the MCE and where the locally-adapted IMCI
guidelines include a number of conditions, such as asthma, in
addition to those found in the generic IMCI case-management
guidelines. Altogether 46% of children in the survey in Brazil
presented with other, non-IMCI related illnesses (Fig. 1). About
10% of children (68/653) presenting for care in the health facili-
ties in Brazil required antibiotics. In this group, 28% needed
antibiotics for pneumonia, 18% for acute ear infection, and
68% for other types of infections. Sixteen per cent of children
required antibiotics for more than one of these conditions.

Table 1 presents by IMCI training status of the health
worker the proportion of sick children for whom health workers
in the United Republic of Tanzania, Uganda and Brazil performed
specific treatment and communication tasks related to antimicro-
bials. Pooled OR:s for the effect of IMCI across all countries are
also given for those indicators where the OR was not signifi-
cantly different between the three countries.

High proportions of children who needed antibiotics
received a prescription for them, but for many children the
dosage was incorrect. Overall, children seen by IMCl-trained
health-care workers were significantly more likely to receive the
correct prescription of antibiotics (in terms of dose, frequency
and formulation) than children seen by health workers not yet
trained in IMCI. There were similar patterns in all three coun-
tries (pooled OR 2.7, 95% confidence interval (CI) = 1.5-4.8).
Significantly more children seen by IMCI-trained health workers
received the correct prescription for antimalarials in both Uganda
and the United Republic of Tanzania (with no malaria in Brazil)
than did children seen by untrained health workers, although
the effect was significantly stronger in the United Republic of
Tanzania (OR 17.2;95% CI = 7.6-38.8) than in Uganda (OR
3.0; 95% CI = 1.7-5.5). IMCI training was associated with
significant reductions in the unnecessary use of antibiotics in

all three countries (pooled OR 2.95 95% CI = 1.9-4.2).
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Communication with children’s caregivers about how to
administer antimicrobials at home was significantly better for
children seen by IMClI-trained health workers than for children
seen by health workers who had not yet been trained (Table 1).
Caregivers whose children were seen by workers not trained in
IMCI received little or no information about how to administer
antibiotics or antimalarials. For example, 98% of caregivers
of children who received an antibiotic from an IMCI-trained
health worker in the United Republic of Tanzania were advised
correctly on how to administer the drug, while only 18% of
caregivers served by a health worker not yet trained in IMCI
received this advice (Table 1). Also in the United Republic of
Tanzania, caregivers whose child was seen by an IMClI-trained
health worker were significantly more likely to be able to report
correctly as they left the facility how and when the drugs should
be given to the child than were those caregivers whose child was
seen by a health worker who had not been trained in IMCI.
This was not the case in Uganda and Brazil.

Finally, there were significant differences by IMCI train-
ing status in the proportion of children prescribed an antibiotic
or antimalarial who received the first dose before leaving the
health facility in all three countries (Table 1). However, the effect
was significantly stronger in the United Republic of Tanzania
than in Uganda and in Brazil. In the latter two countries the
proportion of children who received the first dose of medication
at the facility was low (21% in Uganda and 27% in Brazil) even
after training in IMCI, leaving much room for improvement
Administering the first dose at the facility is recommended in
the generic IMCI case-management guidelines because it ensures
that the treatment begins immediately and provides an oppor-
tunity for the health care worker to demonstrate to the caregiver
the correct way to administer the drug.

Discussion

Large numbers of children attending first-level health facilities
in the three MCE study sites are receiving antibiotics from both
IMCl-trained health care workers and health-care workers who
have not been trained in IMCI case management. In facilities
where health workers have not been trained in IMCI, antibiotics
are not prescribed when they should be; they are prescribed when
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Table 1. Indicators of appropriate antimicrobial treatment given to children and advice given to their caregivers by health
workers with and without training in Integrated Management of Childhood Illness (IMCI) in the United Republic of Tanzania,
Uganda and north-eastern Brazil. All results adjusted for clustering at health-facility level.

United Republic Uganda Brazil Pooled country data
of Tanzania
IMCI Not OR® IMCI Not OR IMCI Not OR IMCI Not Adjusted
trained®  trained® trained  trained trained  trained trained trained OR
Treatment
indicators

Childneeds 77 (69) 43(58) 4.4° 41(68) 25(83) 2.1 67(33) 51(35 1.9 61(170) 36(176) 2.7%(1.5-4.8)
antibiotics

and receives

correct

prescription

Child needs 85 (175) 25(136) 17.2° 49(139) 24 (221) 3.0° No malaria in Brazil
antimalarials at study sites
and receives

correct

prescription

Child does 86 (150) 57 (117) 4.6° 59(108) 38(170) 2.4° 94 (261) 87(323) 2.4° 84(519) 68(613) 2.9%1.9-4.2)
not need

antibiotics
and leaves
without them
Child 84(179) 1(145) 369° 21(153) 3(231) 85° 27(333) 0(35 P=
receives the 0.028°

first dose of
treatment at
the facility

Communication
indicators

Caregiverof 98 (73) 18(77) 323° 31(80) 29(144) 1.1 54 (41) 9(70) 12.4°
child who is

prescribed

antibiotic is

advised how

to use it

Caregiverof 96 (156) 13(83) 164" 46 (127) 22(156) 2.9° No
child who'is malaria
prescribed

antimalarials

is advised how

to use them

Caregiverof 68 (78) 46 (77) 2.4° 15(62) 9(123) 1.7 62(50) 63(63) 0.9 49(190) 33(263) 1.7(1.0-2.8)
child who is
prescribed
antibiotic
knows how
to give it

Caregiverof 80 (158) 38(81) 6.4° 33(121) 25(140) 1.5 No
child who'is malaria
prescribed
antimalarials
knows how
to give them

2 Values are percentages (numbers).

® OR = odds ratio.

< Value in parentheses is 95% confidence interval. Combined country estimates were adjusted for clustering at facility level and for country effect. The pooled
result is not reported in cases in which odds ratios were significantly different between countries.

¢ Statistically significant at 5% level of significance.

¢ Corrected P- value. OR cannot be calculated because there were no observations.
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they should not be; and the health workers do not commu-
nicate adequately with the child’s caregiver about how to give
the drugs at home and the importance of completing a full course
of antibiotics.

We have shown that IMCI case-management training
can improve the use of antdmicrobial drugs significantly among
health workers who treat sick children in first-level outpatient
health facilities in low-income and middle-income countries.
IMCl-trained health workers were more likely than their colleagues
who had not had training in IMCI to prescribe antibiotics and
antimalarials correctly, to communicate effectively to caregivers
about how these drugs should be administered after leaving the
facility, and to provide the first dose of the drug at the health
facility. IMCI training was also found to be associated with
more rational use of these drugs, with fewer children receiving
antibiotics unnecessarily.

The effect of IMCI training on indicators measuring cor-
rect treatment and communication was significantly different
between countries for five of the eight reported indicators, and
in general showed a much stronger effect in the United Republic
of Tanzania. One possible explanation for this difference between
the three countries is that the study design in the United Republic
of Tanzania included two intervention districts with high train-
ing coverage in which all the health workers observed had been
trained in IMCI and two comparison districts in which none of
the health workers had been trained. IMCI implementation in
Uganda and Brazil was less well controlled. In Uganda, IMCI has
been implemented at a national level and in a phased manner,
and in Brazil IMCI has been implemented at a municipal level.
The quality of training, supervision and follow-up in the United
Republic of Tanzania would therefore be expected to be much
better than in Uganda and Brazil. A second possible explanation
for the weaker effect of IMCI in Uganda and Brazil may be re-
lated to factors such as the abolition of user fees and low morale
of health workers in Uganda (unpublished data) and the high
turnover of staff in Brazil (25).

Health workers” performance may be affected by several
factors in addition to training. However, country-specific reports
on the performance of health workers in general have shown that
IMCI improves performance significantly, even after adjust-
ment for type of health worker and geographical area (25).

Given the effectiveness of IMCI case-management train-
ing in improving the performance of health workers, a major
challenge facing developing countries is how to increase training
coverage in first-level facilities, especially given the rapid turnover
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of staff in some settings (27). The inclusion of IMCI guidelines in
the pre-service training of health workers is one promising option
that has been adopted by many countries. In addition, however,
major new efforts are needed at community level to improve
care-seeking behaviour and to strengthen the roles of commu-
nity-based health workers in settings where they are available.

Conclusion

Data from three of the MCE sites have shown that the use of
antimicrobial drugs among health workers treating children
at first-level health facilities can be significantly improved
through IMCI case-management training. However, the strength
of the effect depends on the intensity with which IMCI is being
implemented.

Ministries of Health and their technical assistance part-
ners, including WHO, should support IMCI case-management
training as an effective intervention not only to improve the
management of childhood illness but also to reduce the inap-
propriate use of antimicrobials. H
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Résumeé

Amélioration de I'utilisation des antimicrobiens par les agents de santé des établissements de premier
niveau : résultats de I'évaluation multipays du programme de prise en charge intégrée des maladies de

I'enfant

Objectif La présente étude avait pour objet d'évaluer |'effet de la
formation a la prise en charge intégrée des maladies de I'enfant
(PCIME) sur I'utilisation des antimicrobiens par les agents de
santé soignant les jeunes enfants dans des établissements de
premier niveau. L'administration d'antimicrobiens constitue une
intervention essentielle en matiere de survie de I'enfant. Chez
I'enfant de moins de cing ans, ces médicaments administrés
sans retard et de facon correcte lorsque la situation I'exige
peuvent sauver la vie. En ne les prescrivant qu‘a bon escient
et en veillant a ce que les malades suivent leur traitement
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jusqu'au bout on peut freiner le développement de la résistance
aux antimicrobiens.

Méthodes Les données recueillies au cours d’enquétes
d'observation dans des établissements de soins de premier niveau
choisis par tirage au sort au Brésil, en Ouganda et en République-
Unie de Tanzanie ont fait I'objet d'une analyse statistique. Ces
enquétes ont été réalisées dans le cadre de |"évaluation multipays
de I'efficacité, du codt et de I'impact de la PCIME.

Résultats Les résultats des trois sites retenus montrent que les
enfants pris en charge par des agents de santé formés a la PCIME
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ont une probabilité sensiblement plus élevée de recevoir une
prescription correcte d'antimicrobiens que ceux qui sont soignés
par des personnels de santé n'ayant pas recu cette formation. lls
ont également davantage de chances de recevoir leur premiere
dose de médicament avant de quitter |'établissement de soins, et
que la personne qui s'occupe d'eux recoive des explications sur

Eleanor Gouws et al.

la facon d'administrer le médicament et soit en mesure de décrire
correctement la facon de faire avant de quitter |'établissement.
Conclusion La formation a la PCIME est une intervention efficace
pour améliorer I'usage rationnel des antimicrobiens chez les
enfants malades vus dans les établissements de soins de premier
niveau dans les pays a faible revenu et a revenu intermédiaire.

Resumen

Mejora del uso de los antimicrobianos entre los agentes de salud de los servicios de primer nivel:
resultados de la Evaluacion Multipaises de la estrategia de Atencion Integrada a las Enfermedades

Prevalentes de la Infancia

Objetivo El objetivo del presente estudio fue evaluar el efecto
de la capacitacién para el manejo de casos conforme a la Atencion
Integrada a las Enfermedades Prevalentes de la Infancia en el uso de
antimicrobianos entre los agentes de salud que trataban a nifios de corta
edad en servicios de primer nivel. La administracion de antimicrobianos
constituye una intervencion esencial para la supervivencia infantil. Es
posible salvar la vida de los menores de cinco afios que necesitan
esos farmacos si se garantiza que los reciban rapida y correctamente.
La aparicién de resistencia a los antimicrobianos se puede frenar
prescribiéndolos Uinicamente cuando sean necesarios y asegurandose
de que quienes los reci ban completen el régimen terapéutico.
Métodos Se analizaron estadisticamente los datos reunidos
mediante encuestas observacionales llevadas a cabo en servicios
de salud de primer nivel seleccionados aleatoriamente en el
Brasil, Uganda y la Republica Unida de Tanzania. Las encuestas se
realizaron como parte de la evaluacién multipaises de la eficacia,
el costo y el impacto de la AIEPI.

Resultados Los resultados obtenidos en los tres sitios evaluados
muestran que los nifios atendidos por personal sanitario
capacitado para dispensar AIEPI tienen mas probabilidades
de recibir prescripciones correctas de antimicrobianos que los
atendidos por personal no capacitado para ello. Asimismo, en
su caso hay mas probabilidades de que reciban la primera dosis
antes de abandonar el servicio de salud, de que su cuidador reciba
instrucciones sobre la manera de administrar el farmaco, y de
que, al abandonar el servicio de salud, su cuidador sea capaz de
describir correctamente la manera de administrar el medicamento
en su domicilio.

Conclusiéon La capacitacion para el manejo de casos en el
marco de la AIEPI es una intervencion eficaz para fomentar una
administracién mas racional de los antimicrobianos a los nifios
enfermos atendidos en los servicios de salud de primer nivel en
los paises de ingresos bajos o medios.
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