
The integrated management of childhood illness
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Bringing together various disease-specific guidelines for sick children, WHO and UNICEF have developed
an Integrated Management of Childhood Illness (IMCI) algorithm, one component of which (assess and
classify) was tested in the outpatient department of a rural district hospital in western Uganda. Children aged
2-59 months were seen first by a Ugandan medical assistant trained in IMCI, and then evaluated by a
medical officer. Sensitivity, specificity and positive predictive values were determined by comparing the IMCI
classifications with a reference standard based on the medical officers' diagnoses and laboratory tests. Of
the 1226 children seen, 69% were classified into more than one symptom category, 7% were not classified
in any symptom category, 8% had a danger sign, and 16% were classified into a severe category, for which
the IMCI approach recommended urgent hospital referral. Specificity for most classifications was good,
though sensitivity and positive predictive values were variable. We conclude that the IMCI algorithm is an
important advance in the primary care of sick children in developing countries.

Introduction
In developing countries, five diseases (pneumonia,
diarrhoea, malaria, measles and malnutrition) cause
the majority of deaths in under-5-year-old children.
Specific programmes have reduced the mortality
from respiratory infections, diarrhoea and vaccine-
preventable diseases (1-3), and control programmes
have successfully established standard disease-
specific guidelines for diagnosis and treatment of di-
arrhoea and respiratory infections using simple signs
and symptoms to guide primary health care workers
(3-6). However, there are no guidelines in general
use for managing children with other common and
potentially fatal diseases, or for the child with
multiple conditions. Health workers receive little
guidance on how to integrate diagnostic and thera-
peutic guidelines developed by disease-specific
programmes. A new integrated approach, the Inte-
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grated Management of Childhood Illness (IMCI),
earlier called Integrated Management of the Sick
Child, has therefore been developed jointly by WHO
and UNICEF (7, 8). This approach incorporates the
existing guidelines for management of diarrhoea and
respiratory diseases and adds new guidelines for
measles, malaria, malnutrition and anaemia into a
single comprehensive case management approach.
For measles, the diagnosis is based on the presence
of fever, a rash, and red eyes. In areas hyperendemic
for malaria, diagnosis is based on a history of fever
in the previous 24 hours. In this study, the criterion
for anaemia is pallor of the palms or conjunctiva.
Malnutrition is based on a weight-for-age Z-score of
-2 or worse; severe malnutrition is based on visible
severe wasting or the presence of bipedal oedema.

The IMCI approach begins with the health
worker inquiring about the presence of danger signs:
lethargy or coma, convulsions, inability to drink, or
persistent vomiting. The presence of a danger sign
indicates urgent need for referral to hospital. Next,
the health worker assesses and classifies the child's
illness(es), selects appropriate treatment, and pro-
vides advice to the child's carer.

A preliminary version of the IMCI algorithm
(June 1994) was used by medical assistants to assess
and classify the illnesses of 1226 children aged 2-59
months in the outpatient clinic of a district hospital
in western Uganda.a We report how this use of the
IMCI algorithm compared with a medical officer's

a This study used the version of the algorithm developed for the
pretest in Gondar, Ethiopia (see Fig. 2 in the first article of this
Supplement, pp. 17-19). This version did not include persistent
vomiting as a danger sign.
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assessment based on a full history and physical ex-
amination, supplemented by laboratory and radio-
graphic studies.

Patients and methods
Kabarole District Hospital, the largest of three
hospitals serving a predominantly rural area with
750000 inhabitants, is the referral facility for 38 out-
lying district health units and provides primary care
to the residents of Fort Portal, the district's largest
town. Daily, this hospital's outpatient department
deals with 15-25 under-5-year-olds. From 15 August
1994 to 27 January 1995, a systematic sample of chil-
dren aged 2-59 months (variously 67%, 75% or 80%
of all children, depending on the anticipated daily
attendance) were selected for inclusion in the study.
Verbal informed consent was obtained from the
child's carer.

Clinical assessments were carried out by two
medical assistants and four general medical officers.
The medical assistants were secondary school gradu-
ates with three years of medical assistant training
and 18-36 months of clinical experience. Immedi-
ately prior to commencement of the study, an inten-
sive five-day training to use the assess and classify
component of the algorithm was conducted. Con-
tinuous supervision was provided to monitor the
work of the two medical assistants and resolve
any difficulties. The four Ugandan medical officers
had 7-13 years of clinical experience after medical
school. Regular meetings were held so that the medi-
cal officers could address problems they encountered
in the study.

On enrolment of a child into the study, one of
the two medical assistants assessed and classified the
complaints and clinical findings using a single-page
record adapted from the IMCI wall chart. With a
minimum of delay, the child was then evaluated by
the medical officer, who did not have access to infor-
mation obtained by the medical assistant. Following
completion of a standardized medical assessment,
the medical officer ordered laboratory tests or X-
rays according to the study criteria and, based on
these results, recorded a clinical diagnosis which
served as the reference standard for that child. Out-
patient treatment or hospital admission was pre-
scribed according to the medical officer's judgement.

Reference standards were based on the medical
officer's assessment, standardized history and physi-
cal examination procedures, and common diagnostic
criteria as set out below:

1. Severe pneumnionia: medical officer's diagnosis of
severe pneumonia, or diagnosis of pneumonia, plus

grunting respiration at rest and lower chest wall
indrawing (chest indrawing).

2. Pneumonia: medical officer's diagnosis of pneu-
monia, or WHO radiographic findings of pneumo-
nia, and not severe pneumonia.
3. Non-pneuimonia respiratory disease: medical of-

ficer's diagnosis of upper respiratory tract infection,
common cold, pharyngitis, laryngitis, bronchiolitis,
tonsillitis or coryza, with no radiographic evidence of
pneumonia (if chest film was obtained).
4. Diarrhoea: carer's report of diarrhoea with three

or more stools per day lasting less then 14 days.
5. Dehydration: medical officer's diagnosis by

assessment of skin turgor.
6. Persistent diarrhoea: carer's report of diarrhoea

with a duration of 14 days or longer.
7. Dysentery: diarrhoea, as in (4) above, with blood

in the stool reported to the medical officer.
8. Malaria, definition A: fever within the previous

24 hours reported to the medical officer and a blood
film with one or more malaria parasites.
9. Malaria, definition B: fever within the previous

24 hours reported to the medical officer and 5000 or
more malaria parasites per tl of blood.
10. Measles: medical officer's diagnosis of measles.
11. Otitis media: medical officer's diagnosis of acute
or chronic otitis media.
12. Mastoiditis: medical officer's diagnosis of
mastoiditis.
13. Meningitis: medical officer's diagnosis of menin-
gitis.
14. Severe malnlutrition: weight-for-age Z-score
(WAZ) of -3 or worse, or medical officer's diagno-
sis of kwashiorkor.
15. Malnuttrition: WAZ between -2 and -3. and not
severe malnutrition.
16. Anaemia: haematocrit between 15% and 33%.
17. Severe anaemia: haematocrit <15%.

Chest X-rays were taken for children who
showed chest indrawing or intercostal retractions,
rapid respirations,b or if the medical officer sus-
pected pneumonia. Subsequently, the chest films
were reinterpreted by two radiologists of the WHO
ARI Radiology (WAR) Working Groupc and were
classified as pneumonia if one of them diagnosed

b ¢50 breaths per minute for children aged 2-11 months; _'40
breaths per minute for children aged 12-59 months.
c Dr H. Tschappeler, Children's Clinic, Inselspital Bern, Berne,
Switzerland and Dr A. C. Lamont, Leicester Royal Infirmary,
Leicester, England.
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pneumonia. Blood films for malaria were ordered for
a history of fever in the preceding 24 hours or an
axillary temperature above 37.5°C on examination.
Parasite density was determined for all persons with
parasitaemia. The haematocrit was determined for a
systematic 20% sample of all children, and for
any child who was seen by the medical officer to
have pallor of the conjunctiva, tongue, palms or nail-
beds.

Laboratory procedures were established with
help from the German Agency for Technical Coop-
eration (GTZ), which was assisting the hospital labo-
ratory. Radiology techniques were reviewed and
strengthened with assistance from the WAR Work-
ing Group. The study provided additional radio-
graphic and laboratory reagents and supplies as
required.

For analysis of results, the classification of each
child's illness, as determined by the IMCI approach,
was compared with the medical officer's assessment
based on clinical evaluation, laboratory results and
the WAR Working Group's radiographic interpreta-
tion. Comparison groups for the reference diagnoses
comprised all the children not fulfilling the criteria
for the relevant reference diagnosis. Sensitivity,
specificity, and positive predictive value were calcu-
lated following standard methods (9). The study
protocol was approved by the Fort Portal Hospital
Ethical Review Committee and the Committee on
Human Research at the Johns Hopkins School of
Hygiene and Public Health.

Results
A total of 1365 children, representing approximately
62% of all the children who attended the outpatient
department during the study period, fulfilled the
inclusion criteria and were examined. Of these, 139
children were excluded from the analysis for the fol-
lowing reasons: they missed the medical officer's
examination (36), their examination by the medical
assistant and medical officer occurred on different
days (5), or they presented during the two-day famil-
iarization period for each medical officer at the be-
ginning of the study (98). The excluded children had
a male: female ratio similar to those included, but
they did have a higher proportion of danger signs
suggesting that some were referred urgently for ad-
mission before being seen by the medical officer. Of
the 1226 children remaining, 34% (419) were aged 2-
11 months; 27% (332) were 12-23 months, and 39%
(474) were 24-59 months old. The average age for all
participants was 21 months (median age, 18 months).
Male and female children were evenly represented
in all age groups.

Using the IMCI algorithm
Assessment for danger signs is the first item in the
IMCI algorithm, and one or more signs were present
in 99 children (Table 1). Respiratory complaints
were a presenting symptom for 824 children, the
largest single category. On clinical assessment, how-
ever, 918 (75%) had cough or difficult breathing, and
65% of these had rapid respiration. Among all the
children seen, 49% were classified as pneumonia, or
severe pneumonia/very severe disease. Fever by his-
tory was present in 72% of children, and diarrhoea in
28%; 44% were classified as having some or severe

malnutrition or anaemia. There were 326 children
out of 1222 (26.7%) who were behind in their
immunizations.

Many of the children (69%) were classified into
more than one symptom category (Table 2). Cough
or difficulty in breathing, fever, and diarrhoea
were again the most common symptoms in children
with multiple classifications; 80 children (6.5%) with
symptoms that did not belong in any of the IMCI
categories were found to have skin disease (35), ab-
dominal pains (9), eye problems (5), loss of appetite
(5), and generalized of oedema (4).

Reference diagnoses
The reference diagnoses (those made by the medical
officer) are given in Table 3. The most common were

anaemia, nonpneumonia respiratory disease, ma-

laria (definition A), malnutrition, and pneumonia.
The median number of reference standard diagnoses
was two. Of the 870 children who had a blood film,
and could therefore be counted as a reference stand-
ard case using malaria definition A, 102 (12%) also
had a diagnosis of pneumonia or severe pneumonia.
Using malaria definition B, 37 (5% of the 744 chil-
dren in whom parasites were counted) had both
malaria and pneumonia or severe pneumonia. For
10% of all children, the medical officer's diagnosis
was other than one of the reference diagnoses estab-
lished for the study.

Laboratory results
Results of radiography, laboratory tests, and an-

thropometry are shown in Table 4. For 15% of the
malarial blood films, only the presence or absence of
parasites, not parasite density, was determined.
Medical officers failed to order chest films in 34% of
the children in whom they found rapid respiration to
be present. Blood films and haematocrits were gen-
erally ordered when indicated. Even when ordered,
they were not always carried out or if carried out, the
reports were sometimes missing. Tests ordered but
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Table 1: Distribution of children with major symptoms and classifications, based on the Integrated Management
of Childhood Illness (IMCI) algorithm

No. with Classification
No. with symptom/ Symptom as % of Classification

IMCI classification presenting No. of as % of those with as % of
and symptoms complaint children all children the symptom all children

Danger signs:
Not able to drink
Convulsions
Lethargy or coma

Cough or difficult breathing:
Severe pneumonia or very
severe disease

Pneumonia
No pneumonia: cough or cold
Unable to classifya

Diarrhoea:
Severe dehydration
Some dehydration
No signs of dehydration
Unable to classify
Severe persistent diarrhoea
Persistent diarrhoea
No persistent diarrhoea
Unable to classify
Dysentery
No dysentery
Unable to classify

Fever:
Very severe febrile disease
Malaria
Unable to classify

Measles (only evaluated if
fever = yes):

Severe complicated measles
Complicated measles
Uncomplicated measles

Ear problem:
Mastoiditis
Acute ear infection
Chronic ear infection
No ear infection

99/1222
31
72
7

824

251

813

27

Malnutrition/anaemia:
Severe malnutrition or severe
anaemia

Malnutrition or anaemia
No malnutrition/no anaemia

918/1226

105
494
296
23

344/1226
1

13
321

9

4
53

286
1

40
302

2

882/1226
112
723
47

9/830

3
3
3

44/1214
0

35
3
6

3
6
1

8
31
73
7

75

11
54
32
3

28

72

9
40
24
2

0.3
4
93
3

15
83
<1

12
88

1

0.0
1

26
1

0
4
23
<1

3
25
<1

13
82
5

33
33
33

9
59
4

4

79
7
14

3
<1

1

6
38
55

1

70
466
674
14

a Inability to classify implies missing values that prevent classification outright or, if present rather than missing, would change the
classification.

not done, or done but with missing reports amounted
to 37% of chest films, 20% of haematocrits, and 19%
of blood films. There were no differences in the age,
sex, respiratory rate, temperature, or weight-for-age
Z-scores of children with missing laboratory results
or X-ray films, compared with those with test results.

Comparing IMCI assessments with the
reference diagnoses

The results of comparisons made between the diag-
noses established by the medical assistants using the
IMCI algorithm and the reference diagnoses made
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Table 2: Distribution of children by symptom combina-
tions, as classified by the Integrated Management of
Childhood Illness (IMCI) algorithm

No.

Cough/difficult breathing and fever 490 (40)a
Cough/difficult breathing, fever and diarrhoea 182 (15)
Fever only 135 (11)
Cough/difficult breathing only 133 (11)
No major symptoms 80 (7)
Cough/difficult breathing and diarrhoea 68 (6)
Diarrhoea only 43 (4)
Diarrhoea and fever 39 (3)
Cough/difficult breathing, fever and ear problem 19 (2)
Cough/difficult breathing and ear problem 10 (1)
Ear problem only 8 (1)
All four major symptoms 3 (<1)
Cough/difficult breathing, diarrhoea and 2 (<1)

ear problem
Diarrhoea, fever and ear problem 2 (<1)

Totalb 1214

a Figures in parentheses are percentages.
b Excludes 12 cases with a missing symptom.

Table 3: Distribution of children with reference
standard diagnoses

Individual diagnoses No.

Anaemia 468
Non-pneumonia respiratory disease 450
Malaria, definition Aa 352
Malaria, definition Bb 129
Pneumonia 291
Malnutrition 241
Severe malnutrition 181
Severe pneumonia 43
Persistent diarrhoea 42
Dysentery 42
Otitis media 31
Severe anaemia 21
Some dehydration 19
Mastoiditis 1 1
Measles 5
Meningitis 1
Severe dehydration 1

a Fever in preceding 24 hours and one or more malarial parasites
per ml blood.
b Fever in preceding 24 hours and ¢5000 malarial parasites per
ml blood.

by the medical officers are given in Table 5. In gen-
eral, although the algorithm had high specificities for
most diagnoses, the sensitivities were much lower.
Because blood films for malarial parasites were not
obtained routinely from all children it was not possi-
ble to calculate the specificity of the algorithm
classification of fever.

While the sensitivity of the algorithm for pneu-
monia or severe pneumonia/very severe disease was

Table 4: Results of radiography, laboratory tests, and
anthropometry (n = 1216)

No.

Chest films (n = 272):
Pneumoniaa 87 (32)b
Other 78 (29)
Normal 107 (39)

Malaria parasite:
Clinical results (n = 126):

Positive 66 (8)
Negative 60 (7)

Parasite density (n = 870):
0 (no parasites) 340 (39)
1-49 129 (15)
50-499 53 (6)
500-4999 77 (9)
5000-49999 96 (11)
-50000 49 (6)

Haematocrit (n = 855):
<15% 21 (3)
15-23% 113 (13)
24-32% 355 (41)
_-33% 366 (43)

Weight-for-age Z-score:
<-3 147 (12)
-3.00 to -2.01 266 (22)
-2.00 to -1.01 337 (28)
-1.00 to 0.00 282 (23)
0.01 to +1.00 130 (11)
+ 1.01 to +2.00 39 (3)
+2.01 to +3.00 12 (1)
> +3 3 (<1)

a Diagnosis by one or both WHO radiologists.
b Figures in parentheses are percentages.

76%, the sensitivity for severe pneumonia/very se-
vere disease alone was 51 %. The reference standard
for this comparison was the medical officer's diagno-
sis of pneumonia, which included the presence of
chest indrawing and grunting respirations. When the
IMCI diagnosis of pneumonia was compared against
X-ray findings consistent with pneumonia (inter-
preted by the WAR Working Group), the sensitivity
was 79% (69/87).

The medical officers diagnosed bronchiolitis in
14 children. Of these 14 children, the IMCI algo-
rithm identified eight as having pneumonia on
the basis of rapid respiration and two as severe
pneumonia/very severe disease because of chest
indrawing.

Although the IMCI classification had relatively
good sensitivity and specificity for some degree of
anaemia or malnutrition, the classification in the
severe category was not good. Sensitivity for se-
vere malnutrition (weight-for-age Z-score <-3) was
16%; for severe malnutrition (kwashiorkor diag-
nosed by the medical officer) it was 42%, and for
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Table 5: Distribution, sensitivity, specificity, and positive predictive value of algorithm classifications compared
with reference diagnoses

Positive
True False Sensitivity Specificity predictive

Algorithm classifications Reference diagnosis positivea positiveb (%) (%) value (%)

Severe pneumonia/very severe Severe pneumonia 24/45 81/1158 53 93 23
disease

Severe pneumonia/very severe Severe pneumonia or 249/326 350/877 76 60 42
disease or pneumonia pneumonia

Diarrhoea Diarrhoea 211/233 117/963 91 88 64
Severe or some dehydration Severe or some dehydration 5/20 9/1197 25 99 36
Persistent diarrhoea Persistent diarrhoea 32/42 25/1172 76 98 56
Dysentery Dysentery 27/42 13/1174 64 99 64
Fever Malaria, definition A 340/352 323/518 97 -c 51
Fever Malaria, definition B 127/129 437/615 98 -c 23
Acute or chronic ear infection Otitis media 24/31 14/1183 77 99 63
Mastoiditis Mastoiditis 0/11 0/1205 0 0 0
Severe malnutrition or severe Severe malnutrition and 38/196 32/1010 19 97 54
anaemia severe anaemia

Severe or some malnutrition or Severe or some malnutrition 352/488 181/718 72 75 66
severe or some anaemia and severe or some anaemia

a True positive: number with algorithm classification/number with reference standard classfication.
b False positive: number with algorithm classification/number without reference standard diagnosis.
c Since blood smears were not performed unless fever was present, specificity calculations are inappropriate for comparisons involving this
procedure.

severe anaemia (haematocrit <15%) it was 24%.
The algorithm classifies children with weight-for-
age Z-score of -2 or worse as having malnutrition.
Classification of severe malnutrition requires the
presence of oedema or the observation of severe
wasting.

For the diagnosis of mastoiditis, it is hard to
draw a conclusion from the small number of children
with these findings, but it is of concern that none of
the 11 cases was detected by the medical assistants.
Of these 11 children, the medical assistants noted
only two mothers who reported ear problems; in one
child a diagnosis of acute ear infection was made,
but no ear infection was noted in the other. When
specifically queried about these discrepancies, the
medical assistants insisted that no post-auricular
swelling had been observed. Mastoiditis may have
been over-diagnosed by the medical officers.

Hospital referrals
One of the objectives of the IMCI guidelines is to
accurately identify critically ill children for whom
immediate hospital referral may be lifesaving. The
algorithm placed 199 (16%) children into a classifica-
tion that called for immediate hospital referral, while
the medical officers recommended admission for 268
(22%) children (X2 = 18.9, P < 0.001, McNemar
test). In 111 cases, both the algorithm and the medi-
cal officer recommended that the child should be
referred/hospitalized. The algorithm identified 88

children for referral, whom the medical officer did
not admit, and the medical officers admitted 157 chil-
dren who did not meet the IMCI criteria for referral.

Discussion
The IMCI approach is the result of a major initiative
to combine various disease-specific algorithms into a
single instrument which addresses most of the poten-
tially life-threatening illnesses among children in
developing countries. After a week's training, medi-
cal assistants working in the outpatient department
of Kabarole District Hospital successfully used the
assess and classify portion of the IMCI algorithm.
The algorithm was able to classify the presenting
illnesses in 93% of the children in the study. One or
more danger signs (unable to drink, fits, lethargy or
coma) were present in 8% of children, while 199
(16%) were classified by the algorithm as severely ill
requiring immediate referral to hospital. Using the
medical officers' diagnoses and laboratory results as
reference standards, the specificity of the algorithm
for major disease categories was very good, but the
sensitivity and positive predictive values were vari-
able. Compared with the chest film interpretations
by the WHO ARI Radiology Working Group,
the algorithm did well in classifying respiratory
conditions.

The algorithm found 69% of children to have
more than one diagnosis, much as anticipated. This
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confirms the importance of an integrated approach
in diagnosis and treatment of sick children. Health
workers in Nigeria using an acute respiratory infec-
tion algorithm were found to ignore concurrent con-
ditions, even though those conditions were known to
contribute to mortality in children with respiratory
infections (10). In Kabarole, respiratory complaints
combined with fever were present in 40% of
children, and 15% had an additional complaint of
diarrhoea.

When pneumonia and presumed malaria
occur together, both can be treated with
sulfamethoxazole-trimethoprim. But for other mul-
tiple diagnoses, there are no similar dual therapies.
One of the treatment consequences of multiple diag-
noses could be an increase in the number of medica-
tions dispensed for many children.

It is uncertain why the majority of children
(75%) in our study had complaints of cough or diffi-
culty in breathing. When those with only cough or
cold were excluded from the analysis, still half the
children met the criteria for pneumonia or severe
pneumonia/very severe disease. The period of the
study encompassed both cold/wet and warm/dry
seasons, but no seasonal association was evident.

Several factors in the conduct of the study may
have contributed to the relatively low sensitivity for
severe pneumonia/very severe disease. The medical
assistants may have missed chest indrawing during
clinical examination, or failed to query danger signs
which, if present, would have moved a diagnosis of
pneumonia into the severe pneumonia/very severe
disease category. It is also possible that the medical
officers may have over-diagnosed severe pneumonia.
Given the large number of children with severe wast-
ing, as evidenced by the Z-scores, it is possible that
normal respiratory movement was mistaken for
intercostal retraction (medical officer's criterion
for severe pneumonia).

In areas hyperendemic for malaria, children
with fever in the preceding 24 hours are classified by
the IMCI algorithm as having malaria or very severe
febrile disease. Among 663 children with the diagno-
sis of malaria by these criteria, 340 (51 %) had one or
more parasites present. In 127/565 (23%) there were
>5000 parasites per tld blood. In a 1993-94 survey of
1756 randomly selected under-5-year-olds in areas
around Fort Portal, Killian (personal communica-
tion, 1996) found one or more malaria parasites in
6.6-19.1%. This would suggest that the majority of
those with malaria detected by the algorithm's defi-
nition did in fact have clinical malaria. Although the
diagnosis of malaria based on a history of fever leads
to substantial over-treatment, it is difficult to see
how diagnostic criteria could be made more specific
without seriously affecting the very high sensitivity

(>97%) of the IMCI approach. Treatment risks are
minimal where chloroquine remains the first-line
treatment, but risks of unnecessary treatment may
rise considerably where sulfadoxine-pyrimethamine
has become the primary treatment. Danger signs
were present in 10.5% of children with the diagnosis
of malaria and 5.8% of children with other diag-
noses, highlighting the seriousness of malaria in this
area.

The IMCI nutritional assessment classifies chil-
dren with low weight-for-age Z-scores (-2 or worse)
as malnutrition, while the clinical findings of oedema
or severe wasting changes the classification to severe
malnutrition. Anaemia is defined as palmar or con-
junctival pallor. In our study, 44% of the children
seen were classified as having malnutrition, anaemia,
or both. In a nutritional comparison for Uganda as
a whole, 23% of under-5-year-olds had moderate or
severe malnutrition, and 45% were stunted (I).
Using our medical officers' diagnoses as a reference,
the sensitivity and specificity of the IMCI approach
in malnutrition/anaemia (any degree) was relatively
good (72%, 75%). However, comparing malnutri-
tion/anaemia and severe malnutrition/anaemia as
assessed by the algorithm with the medical officer's
diagnosis was not straightforward, partly because the
medical officers depended on their clinical impres-
sions and did not routinely use weight-for-age charts
to assess severe malnutrition. The low sensitivity for
severe malnutrition may also have occurred because
severe wasting was quite common (147 children by
WAZ), and as the criteria for severe malnutrition
are somewhat subjective, the medical assistants may
have assumed that severe was something much
worse than that regularly seen.

There is no clear explanation for the total lack
of agreement between our medical officers and the
algorithm in the diagnosis of mastoiditis, other than
over-diagnosis on the part of the medical officers.
It does not appear that there were obvious cases
missed by the medical assistants.

There are several potential limitations to our
study. It was carried out in the outpatient depart-
ment of a busy district hospital where children were
seen with conditions which we believe to be typical
of those in primary health care units. It is, however,
possible that the patients who came to the hospital
outpatient department were not representative. We
are puzzled by the small proportion of children with
diarrhoea who were noted to have dehydration.

The reference standards used to calculate sensi-
tivity and specificity rates in this study were derived
from the detailed patient evaluations by the experi-
enced general medical officers assigned to Kabarole
District Hospital, and from the hospital laboratory
and radiographic findings. This gave an assessment
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of the algorithm at the operational level, and used
district hospital capabilities as reference. However,
the results may have been different if we had used
paediatricians (who are not normally found at dis-
trict level in Uganda) and specialized laboratories to
establish our reference diagnoses. Our medical as-
sistants used the IMCI algorithm in their usual out-
patient department setting, and may have carried
over previous practices due to the usual pressures of
time. A more investigational environment may have
increased the detection of some signs. The medical
assistants, for example, were responsible for mea-
suring the temperature, weight, and number of
respirations in their patients; if these could have
been done during registration, more time would
have been available for the clinical evaluation and
detection of some findings might have been better.
Although some results were missing because of par-
ticipants absconding between the outpatient depart-
ment and the laboratory or X-ray departments, they
are unlikely to have influenced our conclusions since
no bias was noted.

Further study of the integrated approach is
needed to answer the following questions. Are the
outcomes in children treated using this approach
clearly superior to conventional diagnosis and treat-
ment? How much adaptation is appropriate for
various locations? Where referral facilities are not
immediately available, how much modification is
appropriate for primary treatment of serious diag-
noses? Following training workshops, how much
supervisory support is required to enable health
workers to continue using the integrated manage-
ment approach consistently?

From our study of the assess and classify section
of the pretest (June 1994) version of the IMCI algo-
rithm we conclude that this is an important advance
in the care of children in primary health care facili-
ties in developing countries. For the diagnosis of
common and potentially life-threatening conditions,
it offers reasonably good sensitivity and specificity
using the facilities usually available in a district hos-
pital in Uganda. We found that the IMCI algorithm
referred fewer children for admission to hospital
than did the hospital's medical officers. In its present
form the integrated management approach is fairly
complex, and sometimes presented a challenge to
our well-educated health workers.
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Resume

La prise en charge integree des maladies
de I'enfant dans l'ouest de l'Ouganda
En assemblant diverses recommandations
concernant des maladies sp6cifiques de l'enfant,
I'OMS et l'UNICEF ont mis au point un algorithme
pour la prise en charge int6gree des maladies
de l'enfant (IMCI), dont une des composantes
(6valuer et classer) a ete test6e dans le service de
consultations externes d'un h6pital de district rural
de l'ouest de l'Ouganda. Les enfants, de 2 a 59
mois, ont tout d'abord 6t6 vus par un assistant
m6dical form6 a l'IMCI; une 6valuation a ensuite
6t6 faite par un m6decin. La sensibilite, la
specificit6, et la valeur pr6dictive positive ont 6t6
d6termin6es en comparant les classifications
obtenues avec l'IMCI a celles donn6es par la
m6thode de r6f6rence s'appuyant sur le diagnostic
du m6decin et les tests de laboratoire. Parmi les
1226 enfants examin6s, 69% ont ete class6s dans
la cat6gorie ,plus d'un sympt6me,,, 7% n'ont 6t6
classes dans aucune cat6gorie de sympt6me, 8%
montraient un signe de danger, et 16% ont e
class6s dans une cat6gorie ",grave,, pour laquelle
l'IMCI recommande un transfert urgent a l'h6pital.
La specificite 6tait bonne pour la plupart des
classifications, tandis que la sensibilit6 et la
valeur pr6dictive positive 6taient variables. Nous
concluons que l'algorithme de l'IMCI represente
un progres important pour les soins de sant6
primaires chez l'enfant malade des pays en
developpement.
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