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ABSTRACT
Background: Between 1999 and 2007, the Ministry of
Health and Population in Egypt scaled up the
Integrated Management of Childhood Illness (IMCI)
strategy in 84% of public health facilities.
Objectives: This retrospective analysis, using
routinely available data from vital registration, aimed to
assess the impact of IMCI implementation between
2000 and 2006 on child mortality. It also presents a
systematic and comprehensive approach to scaling-up
IMCI interventions and information on quality of child
health services, using programme data from
supervision and surveys.
Methods: We compared annual levels of under-five
mortality in districts before and after they had started
implementing IMCI. Mortality data were obtained from
the National Bureau for Statistics for 254 districts for
the years 2000–2006, 41 districts of which were
excluded. For assessment of programme activities, we
used information from the central IMCI data base,
annual progress reports, follow-up after training visits
and four studies on quality of child care in public
health facilities.
Results: Across 213 districts retained in the analysis,
the estimated average annual rate of decline in under-
five mortality was 3.3% before compared with 6.3%
after IMCI implementation (p=0.0001). In 127 districts
which started implementing IMCI between 2002 and
2005, the average annual rate of decline of under-five
mortality was 2.6% (95% CI 1.1% to 4.1%) before
compared with 7.3% (95% CI 5.8% to 8.7%) after
IMCI implementation (p<0.0001). IMCI implementation
also led to marked improvements in the quality of child
health services.
Interpretation: IMCI implementation was associated
with a doubling in the annual rate of under-five
mortality reduction (3.3% vs 6.3%). This mortality
impact is plausible, since substantial improvements
occurred in quality of care provided to sick children in
health facilities implementing IMCI.

INTRODUCTION
In 1995, The WHO and UNICEF launched the
Integrated Management of Childhood Illness

(IMCI) strategy to improve child survival.1 The
strategy aims to reduce child mortality through
appropriate management of major causes of
child death including pneumonia, diarrhoea,
malaria and malnutrition, improved caregiver
knowledge and home care practices during
illness, and prevention of illness.
The Government of Egypt adopted the IMCI

strategy in 1997 with the aim to accelerate
reduction in under-five mortality. In the year
2000, the under-five death rate was 47/1000
live-births2 and most deaths were caused by
neonatal conditions (44%), pneumonia (15%)
and diarrhoea (13%).3 A national IMCI pro-
gramme was established and a national plan
for scaling-up IMCI activities was adopted in
1999, with the target that all primary health-
care (PHC) units in the country should
provide care in accordance with IMCI by 2010.

ARTICLE SUMMARY

Article focus
▪ Assesses the impact of the strategy on

Integrated Management of Childhood Illness
(IMCI) on child mortality, through a retrospective
analysis, using routinely available data from vital
registration and surveys.

▪ Describes the effect of IMCI on quality of child
health services, using programme data from
supervision and surveys.

▪ Presents a systematic and comprehensive
approach to scaling-up IMCI interventions under
routine programme conditions.

Key messages
▪ IMCI implementation was associated with a

doubling in the annual rate of under-five mortal-
ity reduction (3.3% vs 6.3%) compared with
levels before districts started implementing IMCI.

▪ Substantial improvements occurred in the quality
of care provided to sick children in health facil-
ities implementing IMCI.
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In 2007, the proportion of PHC facilities implement-
ing IMCI reached 84% and there was an internal
demand to assess the impact. Previous evaluations of the
IMCI strategy in other countries had been few and had
limitations, either because they were restricted to trials
in small geographical areas,4 5 or because the IMCI strat-
egy was not fully implemented.6–8 We therefore con-
ducted this retrospective evaluation with two objectives:
to assess the impact of IMCI implementation in Egypt
and to document the scaling-up approach followed to
implement the IMCI strategy fully in order to identify
best practices. We used a causal pathway to link pro-
gramme activities with intermediate outcomes and
impact (figure 1). In this paper, we report on the
impact of IMCI implementation on under-five mortality
in Egypt in the period 2000–2006. We also present
selected data on intermediate outcomes, in particular
on quality of care provided to sick children in PHC facil-
ities as a critical element in the causal pathway from
programme activities to the mortality impact.

METHODS AND DATA SOURCES
Population of interest
Egypt is a middle-income country. Administratively, at
the time to which this analysis refers, the country was
composed of 27 governorates and 256 districts. In 2000,
the gross national income per capita was $1495 (PPP
international dollars).9 As per Egypt 2006 census, adult
literacy was 70.3%”, 96% of the households had access
to improved drinking water source and 86% to improved

sanitation facilities.10 The country has a well-developed
PHC system that provides free maternal and child care
services to 97% of the population. However, inequalities
in access exist and populations in rural areas and in
Upper Egypt have poorer health indicators than those in
urban areas and in Lower Egypt.11 Our evaluation
covered the entire population of children under-five
years of age in the country. For the mortality analysis,
the unit of analysis was the district. For the quality of
care analysis, the unit of analysis was the health facility.

Intervention under evaluation
In Egypt, IMCI implementation in the period 2000–2006
focused on the improvement of quality of care provided
to sick children in government-run PHC facilities, in
accordance with national IMCI guidelines. These guide-
lines covered the identification and management (or
timely referral) of children with pneumonia, diarrhoea,
malnutrition, neonatal conditions, sore throat or wheez-
ing. They also promoted feeding counselling for all chil-
dren less than 2 years of age, identification of those
needing vitamin A supplementation and identification
of those needing immunisations for referral to sched-
uled sessions.
The national IMCI programme, composed of a central

IMCI unit and governorate and district coordinators, led
the implementation under auspices of a director
general. The IMCI strategy was included in the Basic
Benefit Package of the Health Sector Reform in 1999,
and a government budget line was allocated to it. The
programme developed a systematic approach for
scaling-up activities, with well-defined sequential steps
and quality criteria for each step (figure 2). All steps are
associated with 2 activities; timely documentation and
advocacy.

ARTICLE SUMMARY

Strengths and limitations of this study
▪ The evaluation covered IMCI implementation at national scale

in a country with a large population. Therefore, it is of a differ-
ent magnitude to previous IMCI evaluations.

▪ The evaluation was based on data that were routinely collected
through the national health information system that were corro-
borated with findings from independent surveys. This is a
unique strength currently called for in the recommendations of
the UN Commission on Information and Accountability, which
aims to accelerate progress towards the MDGs.

▪ The paper describes a systematic model of scaling-up the IMCI
strategy that can be replicated and is relevant for other
settings.

▪ The analysis was based on an observational design and there-
fore is open to selection and measurement biases and
confounding.

▪ Health service utilisation in relation to IMCI implementation
and changes in population-based coverage with other interven-
tions could not be assessed.

▪ The mortality impact is plausible, since substantial improve-
ments occurred in all four components of the causal pathway,
from health facility supports to appropriate management of
child illness, caregiver knowledge about home care and care-
giver satisfaction with the services received.

Figure 1 Casual pathway.
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Since 1999, the IMCI strategy has been introduced in
3–5 new governorates every year. The initial focus was on
districts with highest under-five mortality. The principle
was to introduce IMCI at a fast rate of implementation
in all health facilities in a district before entering a new
district. In each health facility, an adequate number of
staff were trained to manage all sick children according
to specific IMCI guidelines.
The expansion of IMCI activities was assisted by a high

level of political support, the presence of a national
IMCI programme, the early involvement of academia
and professional organisations and strong partnerships.
Key activities in each of the three components of the

IMCI strategy were:
Strengthening health system supports: The programme dis-

tributed case management tasks between physicians and
nurses based on their job description. It developed a
flow chart to guide the organisation of work and patient
flow in health facilities, as well as tools for improving
drug management, recording and reporting. Supervisors
were trained in supportive supervision including obser-
vation of case management using standard checklists.
The programme set up an IMCI monitoring system with
a central data base to which health facilities with trained
staff provided monthly reports, through the governorate
and district management teams. The central unit gave
feedback on the data at least quarterly and developed a
detailed annual IMCI report.
Strengthening health providers skills: The IMCI unit tai-

lored training to the job descriptions of doctors and
nurses and developed two types of courses, with dura-
tions of 7 and 4 days, respectively. During a course,
emphasis was placed on adherence to quality criteria,
including a criterion that at least 35% of time was spent
on hands-on, clinical practice. Newly trained healthcare
providers received a follow-up visit by a qualified profes-
sional 4–6 weeks after training. Results were recorded in

a central data base and corrective actions taken as
needed. From the beginning, the central IMCI unit
engaged with academia and professional organisations
who participated in planning and adaptation. Besides
in-service training, a comprehensive package of WHO
regional tools for IMCI preservice training facilitated the
introduction of IMCI guidelines in medical schools.
Strengthening family and community practices: The strategy

for improving family and community practices focused
on counselling caregivers on key family practices during
sick and well child visits. In addition, activities to
promote good care practices were deployed at commu-
nity level in several districts.

Comparison
To assess the impact of IMCI implementation, we com-
pared the annual levels of under-five mortality in dis-
tricts after they had started implementing IMCI with
levels before they were implementing IMCI. For each
year between 2000 and 2006, we classified districts as
either implementing IMCI or not, according to the date
that staff were initially trained in IMCI in the district. We
arbitrarily chose a cut-off point for training of August
each year in order for a district to be considered to have
implemented IMCI in a given year. All districts were part
of the study population in 2000 and those districts not
implementing IMCI in the beginning gradually shifted
to the IMCI group over time.

Outcomes
In order to explore the plausibility of a causal effect of
the IMCI activities on under-five mortality, we developed
a causal pathway to set out our assumptions (figure 1).
We defined four levels of outcomes. At the first level we
assessed whether programme activities had been imple-
mented. We then assessed whether activities led to
improved health facility supports, appropriate treatment,

Figure 2 Key steps of the

systematic approach to scaling-up

of the Integrated Management of

Childhood Illness strategy in

Egypt.
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improved caregiver knowledge and caregiver satisfaction
with the services. We also examined data on utilisation
of health services. Finally, we examined district-level
trends in under-five child mortality to assess mortality
impact.

Programme activities and intermediate outcomes
For the assessment of programme activities, we used
information from the central IMCI data base and
annual progress reports. On average, monthly reports
were received from about 80% of IMCI-implementing
health facilities since 2000. To assess intermediate out-
comes, we used data from four sources: (1) an assess-
ment conducted by the IMCI programme with direct
observation of case management and review of facility
supports, based on the methodology recommended by
WHO,12 before and after (4 weeks and 6 months) IMCI
implementation, covering 97 health facilities in 13 dis-
tricts in four governorates, targeted for IMCI introduc-
tion between 2001 and 200213; (2) a cross-sectional
health facility cluster survey of outpatient child care ser-
vices with direct observation of case management and
review of facility supports, based on the methodology
recommended by WHO, carried out by the IMCI pro-
gramme and WHO in 50 health facilities randomly
selected out of 294 health facilities implementing IMCI
(HFS-2002)14; (3) a comparison of quality of child care
in 48 health facilities implementing IMCI in three gover-
norates versus 48 health facilities implementing ARI and
CDD programmes in three governorates without IMCI,
conducted by an independent expert between 2002 and
200315 based on the methodology recommended by
WHO for health facility surveys16; and (4) 6083 follow-up
visits with direct observation of case management and
review of facility supports, based on the methodology
recommended by WHO,12 conducted by the IMCI pro-
gramme between 1999 and 2007, 4–6 weeks after health-
care providers were trained in IMCI.17

Utilisation of health services
We reviewed monthly health service utilisation data
reported in the IMCI routine monitoring system for the
217 districts between 2000 and 2006. However, the data
were incomplete, showing important gaps and inconsist-
encies and were not suitable for the purpose of our
analysis.

Mortality impact
We obtained under-five child death rates by district
from the National Bureau for Statistics for the years
2000–2006. Data were available for 254 districts, 41 dis-
tricts of which were excluded. The reasons for exclusion
were as follows. In Egypt, deaths are recorded by the dis-
trict in which they occur. This results in extremely high
under-five child death rates being recorded in districts
with large paediatric referral hospitals that do not reflect
the death rate among children living within the district.
We therefore excluded such districts (n=11) from our

analysis. During the period 2000–2006 a number of new
districts were created; we excluded 13 districts from our
analyses because of such changes. Since we only
obtained death rate estimates from the National Bureau
of Statistics but not numbers of actual deaths, we also
excluded 13 districts with small estimated populations of
under-five children (population less than 2000), to
reduce ‘noise’ in the data resulting from small absolute
numbers of deaths in these districts. We examined the
remaining 217 districts for evidence of extreme variation
in death rates likely to be the result of small numbers or
data errors and excluded a further four districts for this
reason. We therefore used mortality data from 213 dis-
tricts in our analysis. The under-five population of these
213 districts was 6 620 706, representing 93% of the total
under-five population in the country.
The data were analysed using Stata V.11 (StataCorp,

College Station, Texas, USA: http://www.stata.com). We
first fitted random effects linear regression models,
using restricted maximum likelihood, with log
(under-five death rate) as the outcome, ignoring the
presence or absence of IMCI. To estimate the average
annual reduction in under-five mortality across the 213
districts retained in the analysis, we fitted various
random effects models of log (under-five death rate)
against year to the data from these districts. The best-
fitting model was that which included random intercepts
and random slopes at both the governorate and district
level. To assess the effect of IMCI implementation on
under-five mortality, we identified 127 districts that
started IMCI implementation between 2002 and 2005
and therefore had under-five mortality data before and
after IMCI implementation. We used a linear spline
approach, which allowed the rate of under-five mortality
decline to change following IMCI implementation. We
included both random intercepts and random slopes at
both the district and governorate level in the model.

RESULTS
IMCI training
In 2000, IMCI had been introduced in 3% of all govern-
ment PHC facilities; this figure rose to 76% in 2006 by
the end of which 12 729 health providers in 3524 health
facilities had been trained in IMCI. Training reports
indicate that quality criteria were usually met, such as
35% of time was dedicated to clinical practice. Of the
newly trained staff, 97% received a follow-up visit from a
skilled supervisor 4–6 weeks after training.

Health system improvements in health facilities
Data from IMCI implementing health facilities, includ-
ing follow-up visits and reports on the children seen and
services provided, submitted monthly, showed that the
introduction of IMCI in a district and health facility led
to substantive improvements in the availability of medi-
cines necessary to treat sick children as well as supplies
and equipment (table 1). For example, the availability

4 Rakha MA, Abdelmoneim A-NM, Farhoud S, et al. BMJ Open 2013;3:e001852. doi:10.1136/bmjopen-2012-001852

IMCI impact on under-five mortality in Egypt

 on A
pril 10, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2012-001852 on 24 January 2013. D

ow
nloaded from

 

http://www.stata.com
http://bmjopen.bmj.com/


of all 14 essential medicines for case management of
childhood illness increased from 1% before IMCI intro-
duction to 57% 6 months after IMCI introduction.
These improvements were sustained over time as illu-
strated by the results from follow-up covering 6083
observations.

Appropriate management of sick children reflecting
improved skills of health providers
The quality of care provided to sick children improved
dramatically after healthcare providers were trained in
IMCI. Integrated assessment of the sick child did not
exist before the introduction of IMCI but, after IMCI
training, over 90% of healthcare providers correctly
assessed a child for five main symptoms, at 4–6 weeks
after training, and at 6 months after training (table 2).
The proportion of children whose immunisation status
was assessed during a sick child visit increased from 19%
to over 90%, while the proportion of children less than
2 years of age who were assessed for feeding increased
from 1% to over 90%. Strikingly only 10% of children

needing an antibiotic were prescribed an oral antibiotic
correctly before the introduction of IMCI, compared
with over 80% after healthcare providers had been
trained in IMCI.

Improved caregiver knowledge and caregiver satisfaction
The proportion of caregivers of a child prescribed an
antibiotic who knew how to give the treatment rose from
7% before IMCI introduction to 67% or above when the
child was seen by an IMCI-trained healthcare provider
(table 3). Similarly, caregivers advised by an IMCI
trained provider had much better knowledge on how to
prepare and give ORS and how to care for the sick child
at home than those advised by a non-IMCI-trained pro-
vider. Results from the preassessment and postassess-
ment show that caregivers noted the difference in
quality of care. The proportion of caregivers who
reported satisfaction with the services received rose from
56% before IMCI introduction to 99% 6 months after
IMCI was implemented.

Table 2 Appropriate management of sick children reflecting improved skills of health providers13 12

Indicator

Source: Pre-IMCI and post-IMCI

assessment (13) (97 health

facilities, 13 districts, 2001–2002)

Source: Follow-up

visits 4–6 weeks after

training(17) (6770

observations, 242

districts, 1999–2008)*Pre-IMCI

6 months

post-IMCI

Correctly assessed child for all 5 main symptoms

(cough, diarrhoea, fever, throat problem, ear problem)

0/97 (0%) 81/86 (94.2%) 6550/6770 (96.8%)

Correctly checked child for immunisation status

(BCG, polio, DPT, hepatitis B, measles and MMR)†

18/97 (18.6%) 83/88 (94.3%) 6029/6169 (97.7%)

Correctly assessed feeding (in child less than 2 years old

and/or with low weight and/or with anaemia)†

1/85 (1.2%) 72/73 (98.6%) 5141/5519 (93.1%)

Correctly prescribed oral antibiotics to child needing

antibiotics (for pneumonia, dysentery, acute ear infection

and streptococcal sore throat)

6/58 (10.3%) 13/16 (81.3%) 998/1076 (92.8%)

*#The denominators of the indicators reported vary depending on the indicator definition.
†Tasks performed by nurses. All the other indicators refer to tasks performed by physicians.
IMCI, Integrated Management of Childhood Illness.

Table 1 Health system support and caretaker satisfaction with services received in the pre-IMCI and post-IMCI assessment

(2001–2002)13 and follow-up visits (1999–2008)17

Indicator

Source: Pre-IMCI and post-IMCI

assessment (13) (97 health

facilities, 13 districts, 2001–2002)

Source: Follow-up

visits 4–6 weeks after

training(17) (6083

visits, 242 districts,

1999–2008)Pre-IMCI

6 months

post-IMCI

Availability of all 14 essential drugs (IMCI)* 1/97 (1.0%) 49/86 (57.0%) 499/937† (53.36)

Availability of supplies for ORS preparation and

administration

41/97 (42.3%) 76/86 (88.4%) 5746/6083 (94.5%)

Availability of nebuliser 8/97 (8.2%) 84/86 (97.7%) 5640/6083 (92.7%)

*Lack of even 1 of these 14 essential drugs would result in ‘0’ availability for this indicator.
†Data on drug availability reported in this table for follow-up visits refer only to the period 1999–2002 as definition of drug availability
changed after that.
IMCI, Integrated Management of Childhood Illness.
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MORTALITY RESULTS
The mean death rate across the 213 districts retained in
the analysis (27.6 in 2000) was lower than that across all
districts (32.3 in 2000), reflecting the exclusion of dis-
tricts with paediatric referral hospitals with very high
reported death rates. The average annual reduction in
under-five mortality across the 213 districts (ignoring
IMCI status) was estimated to be 5% (95% CI 4.2% to
5.8%; p<0.001). The decline was similar in the 41 dis-
tricts excluded from the analysis.
There is strong evidence that the rate of mortality

decline was faster after IMCI implementation than
before (table 4). Across all the 213 districts included in
the analysis, the estimated average annual rate of
decline was 3.3% in the period before IMCI implemen-
tation compared with 6.3% after IMCI implementation
(p=0.0001). For the 127 districts which implemented
IMCI between 2002 and 2005 and for which pre-IMCI
and post-IMCI implementation annual mortality reduc-
tion rates could be individually estimated, the average
annual rate of decline pre-IMCI implementation was

2.6% (95% CI 1.1% to 4.1%) compared with 7.3%
(95% CI 5.8% to 8.7%) after implementation
(p<0.0001; table 4). Districts that initiated IMCI imple-
mentation in any of the 4 years between 2002 and 2005
showed a consistent pattern of slower average mortality
declines pre-IMCI implementation than postimplemen-
tation (table 4 and figure 3).

DISCUSSION
Our analysis suggests that the IMCI strategy in Egypt was
associated with a doubling in the annual rate of
under-five mortality reduction in districts implementing
IMCI (3.3% vs 6.3%). This mortality impact is plausible,
since substantial improvements occurred in all four com-
ponents of our causal pathway. Health facility supports
improved substantially after IMCI introduction, as illu-
strated by the data on availability of essential medicines
and follow-up after training. The proportion of sick chil-
dren who received appropriate management of illness
increased and caregivers received counselling on home

Table 4 Analysis of average annual rates of mortality decline pre- and post-IMCI implementation by year of implementation

Annual percentage of reduction (95%CI)

in under-five mortality

Implementation year Number of districts Before IMCI After IMCI p Value

Before 2002 19 – 5.6 (3.3 to 7.9)

2002 32 3.0 (−1.2 to 7.1) 6.1 (4.4 to 7.7) 0.21

2003 30 4.1 (1.3 to 6.9) 6.9 (4.7 to 9.1) 0.15

2004 27 3.7 (1.1 to 6.3) 8.5 (5.6 to 11.4) 0.006

2005 38 2.1 (−0.4 to 4.6) 12.8 (8.1 to 17.2) 0.0001

2002 to 2005 combined 127 2.6 (1.1 to 4.1) 7.3 (5.8 to 8.7) <0.0001

After 2005 67 4.6 (3.5 to 5.8)

All districts* 213 3.3 (2.3 to 4.4) 6.3 (5.1 to 7.5) 0.0001

IMCI, Integrated Management of Childhood Illness.
*covers all 213 study districts implementing or not implementing IMCI.

Table 3 Caregiver knowledge on home care13 17

Source: Pre-IMCI and

post-IMCI assessment(13) (97

health facilities, 13 districts,

2001–2002) *

Indicator Pre-IMCI

6 months

post-IMCI

Source: Follow-up visits 4–6 weeks

after training(17) (6770 observations,

242 districts, 1999–2008)*

Caregiver of child prescribed an oral antibiotic

knows how to give the treatment

4/58 (6.9%) 12/18 (66.7%) 905/1081 (83.7%)

Caregiver of child with diarrhoea knows how to

prepare and give ORS

5/32 (15.6%) 19/24 (79.2%) 1575/1890 (83.3%)

Caregiver knows the three rules of home care

(extra fluids, continued feeding and at least 2

signs on when to bring child back immediately)†

5/96 (5.2%) 62/80 (77.5%) 4926/6165 (79.9%)

*The denominator of the indicators reported vary depending on the indicator definition.
†Tasks performed by nurses. All the other indicators refer to tasks performed by physicians.
IMCI, Integrated Management of Childhood Illness.
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care and feeding. Caregivers were better able to recall
key messages on home care and when to return to the
healthcare provider. An increased proportion of care-
givers reported to be satisfied with the services received.
We could not assess health service utilisation in rela-

tion to IMCI implementation in our analysis. Nor were
we able to ascertain changes in population-based inter-
vention coverage because we were unable to disaggre-
gate available data from national surveys according to
the geographical and temporal expansion of the IMCI
strategy in Egypt. Results from Demographic and Health
Surveys conducted in Egypt between 2000 and 2008
suggest an increase in rates of antenatal care and skilled
care at birth at the national level, while coverage of ORT
and antibiotic treatment for diarrhoea did not change
substantially. However, we cannot comment on differ-
ences in coverage of any of these interventions between
districts implementing or not implementing IMCI.
Investments in safe motherhood were substantive during
the period covering our evaluation and they were
focused on 75 districts in Upper Egypt. While increases
in the coverage of antenatal care and skilled care at
birth were reported during the study period, they are
unlikely to have confounded our under-five mortality

results as the district level scale-up of these activities was
not related to that of the IMCI strategy.
Our findings demonstrate that implementation of the

IMCI strategy in health facilities, if done systematically,
leads to improved treatment of childhood illness and
improved caregiver knowledge, and these improvements
appear to have resulted in reduced child mortality. The
strategy can only be effective for those children who
have contact with health services providing IMCI. In
Egypt the proportion of children with suspected pneu-
monia seeking care from an appropriate health provider
ranged from 66% in 2000 to 73% in 2008. This is com-
parable to findings in an IMCI evaluation study in
Tanzania where utilisation of health facilities was high.5

While the private sector plays an important role in the
provision of child health services in Egypt, a fair propor-
tion of medical personnel in private practice also hold
positions in the public health service and hence may
have been exposed to IMCI.
Our analysis was based on an observational design and

therefore is open to selection and measurement biases
and confounding. However, the great majority of dis-
tricts in the country were included in the evaluation and
the average annual reduction in under-five mortality was

Figure 3 Graphs showing acceleration of reduction in under-five child mortality following IMCI implementation compared with

the preimplementation period.
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similar in districts included and excluded from the ana-
lysis. Restricting the analysis to 127 districts for which
trends both before and after IMCI implementation
could be estimated, hence in which each district acts as
its own control, did not alter our findings. While the
possibility of residual confounding cannot be excluded,
for confounding to explain the observed effect would
require that other major changes affecting child survival
occurred in districts at approximately the same time as
IMCI was introduced. We are not aware of any major
programme initiatives that could explain our results.
Another possible explanation for our finding of more
rapid mortality decline following IMCI implementation
could be that there was already an accelerating trend of
mortality decline throughout the country. Then any
random choice of cut-off point in the time series fol-
lowed by an analysis of trends before and after the
cut-off would observe a more rapid decline after the
cut-off point. To investigate this possibility, we performed
1000 simulations in which we randomly identified a
cut-off for each district and then looked at the differ-
ence in the gradients of the slopes before and after the
random cut-off points. While almost 99% of simulations
showed a greater decline after than before the random
cut-off points, only 12 of 1000 simulations (1.2%)
yielded differences as large as, or larger than, the differ-
ence we observed before and after IMCI implementa-
tion. We interpret this to indicate some of the difference
we detected comparing the period before IMCI imple-
mentation with that after implementation may be attrib-
utable to an underlying accelerating trend, but that it is
unlikely that such an accelerating trend can entirely
explain the difference we observed. We excluded from
our analyses districts with large paediatric referral hospi-
tals (with very high death rates which do not reflect the
mortality experience of children living in those districts)
and districts with very small populations or unstable
death rates as well as districts whose boundaries substan-
tially changed during the period. Rerunning our analysis
including small/unstable districts and districts with refer-
ral hospitals resulted in a smaller estimated change in
the annual rate of mortality decline after the introduc-
tion of IMCI (4.1% pre-IMCI vs 6.4% post-IMCI:
p=0.02). Given that the inclusion of these districts is
expected to introduce noise into the analysis the pattern
of these results is unsurprising. Previous studies that
have evaluated the mortality impact of IMCI include an
observational study in Brazil, an ecological study in Peru,
a controlled trial in four districts in Tanzania and a
cluster randomised trial in Bangladesh.4–6 8 In Brazil
and Peru, where IMCI implementation in health facil-
ities and the community was weak, there was no evi-
dence of an impact on mortality.18 19 In Tanzania, where
the strategy focused on improved quality of care in
health facilities, under-five mortality was reduced 13%
more in the two IMCI implementing districts than in the
comparison districts. In Bangladesh, similar reductions
in under-five mortality were observed in intervention

and control clusters. However, this study had low statis-
tical power because of a sharp reduction in under-five
mortality in the control group which had not been
anticipated in the original design of the study.
Our analysis is unique in several ways. The evaluation

covered IMCI implementation at national scale in a
country with a large population. Therefore, it is of a differ-
ent magnitude to previous IMCI evaluations. The evalu-
ation was based on data that were routinely collected
through the national health information system and by the
national IMCI programme, as well as independent surveys
to assess the quality of care. While incompleteness of data
are a limitation—WHO’s estimate of vital registration com-
pleteness in Egypt in 2006 was estimated at 90%20—the
acceleration in average annual mortality reduction found
in our analysis is supported by comparable findings
reported by Countdown to 2015: tracking progress in
maternal newborn and child survival.21 In addition, the
four sources of data that we used to assess the quality of
care in Egypt showed remarkable consistency.
Many lessons can be learned from the approach that

Government of Egypt has taken to expand the provision of
child health services according to IMCI quality standards in
primary care facilities. First, the step-wise introduction of
the IMCI strategy at governorate and district levels (as
reflected in figure 1) directed efforts to improve essential
health system elements. Training was only one of the com-
ponents of the programme to be scheduled once there was
readiness in health facilities and hence, IMCI was imple-
mented as a strategy rather than a ‘training programme’.
Second, the development of quality criteria for each step,
and tools to monitor adherence, provided IMCI coordina-
tors and district health managers with clear guidance on
what and how to implement and how to assess quality.
Third, the presence of a strong programme structure, with
staff specifically dedicated to IMCI implementation at
national, governorate and district levels, enabled imple-
mentation of activities according to plans. The high pro-
portion of health providers who received a follow-up visit
after training is testimony to programme strength. The
establishment of a central data base for continuous moni-
toring of programme implementation and service provi-
sion facilitated regular and timely feedback at all levels.
IMCI also enjoyed a high level of political commitment
and strong partnerships with international partners, coor-
dinated by WHO. It was included in the Basic Package of
Benefits of the Health Sector Reform resulting in alloca-
tion of national budget for programme implementation
and service delivery. The early involvement of academia in
adaptation and planning of the IMCI strategy also led to a
strong commitment that was translated into strengthened
curricula and inclusion of IMCI in teaching of paediatrics
and community health.
In conclusion, IMCI is one of the effective strategies for

improving child survival and achieving the Millennium
Development Goal of child mortality reduction. To be
fully beneficial, IMCI should be implemented as a compre-
hensive strategy rather than a training programme, with
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special emphasis to systematic planning, adherence to
quality criteria of programme implementation, and con-
tinuous monitoring of progress and timely feedback. In
Egypt, a focus on care in primary health facilities was rele-
vant because access and care-seeking was high. In other set-
tings where access to and use of health facilities is low,
more emphasis on community-based interventions may be
needed in order to increase access to and coverage of
essential health services. Because IMCI encompasses mul-
tiple preventive and curative interventions, it not only is
useful to tackle childhood illness but effectively serves as a
key strategy for primary child care.
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