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ABSTRACT
Objective Integrated Management of Childhood Illness
(IMCI) is the leading clinical protocol designed to
decrease under-five mortality globally. However, impact
is threatened by gaps in IMCI quality of care (QOC). In
2010, Partners In Health and the Rwanda Ministry of
Health implemented a nurse mentorship intervention
Mentoring and Enhanced Supervision at Health Centres
(MESH) in two rural districts. This study measures
change in QOC following the addition of MESH to
didactic training.
Design Prepost intervention study of change in QOC
after 12 months of MESH support measured by case
observation using a standardised checklist. Study sample
was children age 2 months to 5 years presenting on the
days of data collection (292 baseline, 413 endpoint).
Setting 21 rural health centres in Rwanda.
Outcomes Primary outcome was a validated index of
key IMCI assessments. Secondary outcomes included
assessment, classification and treatment indicators, and
QOC variability across providers. A mixed-effects
regression model of the index was created.
Results In multivariate analyses, the index significantly
improved in southern Kayonza (β-coefficient 0.17, 95%
CI 0.12 to 0.22) and Kirehe (β-coefficient 0.29, 95% CI
0.23 to 0.34) districts. Children seen by IMCI-trained
nurses increased from 83.2% to 100% (p<0.001) and
use of IMCI case recording forms improved from 65.9%
to 97.1% (p<0.001). Correct classification improved
(56.0% to 91.5%, p<0.001), as did correct treatment
(78.3% to 98.2%, p<0.001). Variability in QOC
decreased (intracluster correlation coefficient 0.613–
0.346).
Conclusions MESH was associated with significant
improvements in all domains of IMCI quality. MESH
could be an innovative strategy to improve IMCI
implementation in resource-limited settings working to
decrease under-five mortality.

INTRODUCTION
Integrated Management of Childhood Illness
(IMCI) was introduced to address the major causes
of global mortality in children under age five.1

IMCI is an algorithmic symptomatic approach to
paediatric visits designed to improve case manage-
ment, health systems support, and family and com-
munity practices.2

Over 100 countries use IMCI, and studies have
shown that IMCI improves healthcare quality,
health worker performance, and can result in

decreased under-five mortality and health cost
savings.3–5 However, many countries have experi-
enced significant barriers to widespread implemen-
tation, including poor training coverage,
inadequate equipment and infrastructure, and polit-
ical and financial constraints. Even in areas where
IMCI has been implemented, optimal clinical bene-
fits were not observed.6–10 One of the main chal-
lenges to achieving and maintaining the benefits of
IMCI has been the quality of the IMCI-related ser-
vices provided.
Supportive supervision following training has

improved health worker performance in service
delivery, including IMCI, in a number of settings.11–
15 For example, healthcare workers in Uganda who
received at least one supervisory visit including clin-
ical observation following their IMCI training per-
formed significantly better than those without this
supervision.11 However, effective supervision
models have been difficult to maintain.12–14

The Rwanda Ministry of Health (MOH) began
the adaptation, training, and implementation of the
IMCI protocol and case recording forms (CRF) in
2006 (see online supplementary file), with national
scale-up of nurse training by 2008.16 However,
similar to the findings of global evaluations,3 2 years
after national training, significant barriers to IMCI
implementation remained.16 These included IMCI
use only on intermittently scheduled days, shortages
in IMCI-trained nurses due to staff attrition, mis-
match of nurse training with clinical assignment and
limited on-site supervision. Despite remarkable pro-
gress, Rwanda still has significant rates of under-five
mortality (76 per 1000 live births) and infant mor-
tality (50 per 1000 live births), making improving
IMCI a national priority.17

Partners In Health (PIH) has collaborated with
the Rwanda MOH since 2005 to strengthen the
healthcare delivery system in selected remote and
underserved districts in the country. PIH is a global
non-profit organisation committed to fighting
disease and poverty in resource-limited settings
together with local partners. We describe the impact
of the addition of clinical and quality improvement
(QI) mentorship to standard IMCI training on IMCI
quality of care in PIH-supported districts.

METHODS
Setting
This intervention and study occurred in all 21
nurse-led health centres (HCs) in two rural districts
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in Rwanda (southern Kayonza and Kirehe), serving an estimated
population of 530 000.18

Intervention
The Mentoring and Enhanced Supervision at Health centres
(MESH) programme was designed by PIH and the Rwanda
MOH to build upon the foundation of standard IMCI training
with: (1) regular visits by a clinical mentor for supportive super-
vision and (2) support for QI efforts to address systems gaps
that affect IMCI implementation (figure 1).19 Between
December 2010 and May 2011, after formal IMCI training had
been facilitated to meet the Rwanda MOH minimum standard
of 60% coverage of nurses per HC, MESH was sequentially
introduced to groups of four HCs to achieve full coverage of all
facilities in two districts. One clinical mentor per district trained
in IMCI, mentorship and QI visited each HC every 4–6 weeks.
Mentor visits included clinical coaching in the use of IMCI
tools (algorithm and CRFs) through case observation, case-
based and didactic teaching, feedback of performance data and
facilitation of QI activities.19 No other IMCI-strengthening
interventions occurred during the study period.

Study design
The evaluation was a prepost intervention design. Data collec-
tion was performed after IMCI training and before MESH
(baseline) and after 12 months of MESH (endpoint) at all 21
HCs by IMCI nurse expert observers using a case observation
checklist. All sick children aged 2 months to 5 years presenting
to the HC for the first time during an acute illness episode on
the days of data collection were eligible for inclusion.
Observations were excluded if the child was severely ill and the
observer’s immediate intervention was needed for appropriate
patient care. For other patients, incorrect treatment prescribed
by the nurses was recorded and then corrected by the observer
prior to patient departure.

The case observation checklist was developed based on exist-
ing MOH and WHO tools20 and adapted to the Rwandan
IMCI protocols. Other data collection tools included a mentor
activity log and a quarterly HC survey to measure presence of
essential IMCI-related equipment and medications.

Nurses provided written informed consent to observation,
and the observers explained the purpose of the study to care-
givers, who could opt-out. No patient identifiers were collected.
The study was approved by the Institutional Review Board of

Brigham and Women’s Hospital and the Rwanda National
Ethics Committee.

Sample size and data collection
Sample size was calculated to detect a 15% change in the
primary outcome at the district level (ß=0.8) with an upward
adjustment for potential clustering.21 22 The final target was cal-
culated as 200 clinical observations per district per time point
to account for district-level differences in population. Based on
this calculation, data collection continued to reach a minimum
target of 15 (Kirehe) and 20 (southern Kayonza) observations
per HC over up to 3 days. Time limits were placed due to time
and resource constraints. The median number of observations
included at baseline was 10 (range 1–24) and 17 (range 2–28)
and at endpoint was 15 (range 14–19) and 25 (range 25–30) for
Kirehe and southern Kayonza, respectively. Data collection took
a total of 6 months at baseline and 5 months at endpoint, with
HCs averaging 12.6 months of intervention exposure. The final
study sample included case observation of 292 consultations at
baseline and 413 at endpoint.

Outcomes
Health worker adherence to IMCI assessment, classification,
counselling and treatment was assessed through indicators and
summary indices extracted from instruments based on those
validated in the IMCI multi-country evaluation (MCE).23 Our
primary outcome was the IMCI Integrated Assessment Index.23

The Integrated Assessment Index was calculated for each con-
sultation as the mean of 13 equally weighted assessment tasks
completed in >2-year-olds and 16 tasks in <2-year-olds and
normalised on a scale from 0 to 1 (figure 2). If a task was
missing from data collection, the index was calculated using the
number of items for which data were recorded. Approximately
5% of checklist items were missing from data collection at base-
line, which were excluded from the index denominator.
Sensitivity analysis counting missing items at baseline as com-
pleted found no change in results.

Secondary outcomes included additional assessment, classifi-
cation and treatment indicators, use of IMCI protocols, and
variability in quality of care delivered across nurses.

Statistical analysis
Differences were analysed using t tests for continuous variables
and χ2 tests for categorical variables. Population characteristics
and the trend to improvement in Integrated Assessment Index

Figure 1 Mentoring and Enhanced
Supervision at Health Centres
programme aims.
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were similar in each district in bivariate analyses; therefore, we
present the results combined across districts. Most (96.7% (59/
61)) nurses contributed multiple observations to the study
sample. We measured the proportion of total variance in the
index accounted for by the specific nurse provider at baseline
and endpoint using the intracluster correlation coefficient
(ICC). ICC was calculated using the ANOVA framework for the
index outcome with nurse as the clustering factor.

Change in Integrated Assessment Index after controlling for
potentially confounding factors was measured using
mixed-effects regression. Because all nurses observed at end-
point were formally trained in IMCI, we could not separate
improved training coverage from the impact of MESH in the
multivariate analyses. Therefore, only nurses who were trained
in IMCI were included in the multivariate analysis. Nurse was
included as a random effect to account for clustering among
consultations performed by the same nurse. Potential confoun-
ders were identified based on a conceptual framework derived
from the MCE and included in the model a priori.24 Additional
variables were considered for the model through backward
selection with threshold p<0.05. Because MESH was imple-
mented at the district level, an interaction term between district
and preintervention or postintervention was included.

RESULTS
During the 12-month intervention period between baseline and
endpoint, HCs received an average of 11.8 mentoring visits.
Characteristics of our study population are described in table 1.
No significant difference in HC or patient characteristics was
seen between baseline and endpoint.

IMCI assessment, classification and treatment
Significant improvement was seen in almost all IMCI quality of
care indicators. The primary outcome—the IMCI Integrated
Assessment Index—improved significantly in both districts
(figure 3). The index improved from 0.64 (SD 0.25) to 0.96
(SD 0.05) in children over 2 years of age, and from 0.61 (SD
0.23) to 0.92 (SD 0.09) among those under 2 years of age
(p<0.001). All other quality of care measures for patient

assessment improved significantly except for ‘weight checked
against a growth chart’ category (table 2). Correct classification
also improved significantly for all classifications (56.0% to
91.5%, p<0.001), and for pneumonia, diarrhoea and fever
(58.7% to 98.7%, p<0.001).

Improvement in percentage of children given correct treat-
ment per IMCI was also seen (78.3% to 98.2%, p<0.001). In
subanalyses of specific clinical diagnoses, treatment improved in
all disease categories measured; however, statistically significant
improvement was only seen for pneumonia (71.4% to 98.6%,
p<0.001). Counselling indicators dramatically improved from
minimal activity at baseline to nearly all caregivers being coun-
selled on appropriate hydration and reasons to return to the HC
for care.

IMCI coverage and quality variability
Use of the IMCI CRF guides clinical decision-making per proto-
col. CRF use and nurse IMCI training status were used as

Figure 2 Integrated Management of
Childhood Illness Integrated
Assessment Index.

Table 1 Sample characteristics

Baseline Endpoint*

Child visits†
Number of child visits observed 292 413
Mean child age (months)±SD 24.2±15.4 24.8±16.6
Child <24 months old number (%) 161 (55.1) 221 (56.0)
Child – male number (%) 140 (50.4) 203 (49.2)
Presenting with cough number (%) 154 (52.9) 240 (58.8)
Presenting with diarrhoea number (%) 48 (16.6) 76 (18.5)
Presenting with fever number (%) 155 (53.5) 222 (54.2)
Presenting with ear problem number (%) 7 (2.4) 11 (2.7)

Health centre
Mean proportion of essential oral and injectable
drugs available±SD

0.96±0.05 0.95±0.06

Mean number of under-five visits per month±SD 281±198 244±123

*Student t test performed for difference of means for all continuous variables. χ2

Testing was performed for all categorical variables. p Value >0.05 for all rows.
†Symptom categories are not mutually exclusive. Missing data <5% for all rows.
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measures of IMCI coverage among observed cases. The propor-
tion of children seen using an IMCI CRF increased from 65.5%
to 97.1% (p<0.001), with similar increase in treatment by an
IMCI-trained nurse (83.2% to 100%, p<0.001). The variability
in quality explained by the nurse performing the consultation
decreased from baseline to endpoint (ICC 0.613–0.346).

Multivariate analysis
The effect of MESH on mean IMCI Integrated Assessment
Index was modified by district; therefore, stratified results are
presented. Variables included in the final model were: district,
age under 2 years, sex, presence of cough, presence of fever,
HC duration of PIH support, proportion of essential oral and
injectable drugs present at the HC at baseline, patient volume,
and level of mentoring support during the intervention period.
After restricting to IMCI-trained nurses and adjustment for
potential confounding and clustering at the nurse level, MESH
remained associated with a significant improvement in the
Integrated Assessment Index in both districts: β-coefficient 0.29
(95% CI 0.23 to 0.34) in Kirehe and 0.17 (95% CI 0.12 to
0.22) in southern Kayonza (table 3). Other variables signifi-
cantly associated with higher scores were child age <2 years
(95% CI 0.01 to 0.05) and fever as a presentation (95% CI
−0.06 to −0.02).

DISCUSSION
Effective delivery of IMCI can improve management of the
main causes of under-five mortality globally; however, high
quality IMCI care has been difficult to achieve in many
resource-limited settings. We report the improvement in quality
of IMCI care delivery through a nurse mentoring and QI inter-
vention integrated into the existing health system. This finding
remained significant after adjusting for a number of confounders
and limiting to IMCI-trained nurses. While younger patient age
was associated with a slightly lower index, potentially related to
the higher task-load required for children under 2 years of age,
improvement was also seen in both age groups.

Formal training has been the traditional approach to IMCI
introduction, but is often followed by limited supervision.
Training is typically expensive, and continuous staff turnover

decreases the effectiveness and increases the cost. Given that
MESH led to significant improvement in IMCI assessment
among IMCI-trained nurses, MESH could be an important
complement to amplify and sustain the impact of initial training
on quality of care delivered.

While our sample characteristics and primary outcome did not
differ by district in bivariate analyses, the effect of MESH was
modified by the implementation district in the multivariate model.
This interaction was likely due to the lower baseline index scores
in Kirehe, allowing for a steeper improvement during the year of
intervention than in southern Kayonza. However, both districts
significantly improved after 1 year of MESH.

Our study also found that almost all other indicators of IMCI
assessment, classification and treatment improved significantly
after 1 year of MESH. One exception was the use of a growth
chart for nutrition screening. We found this to be a particularly
challenging area for nurses and mentorship in this area is
ongoing.

Although no new trainings were conducted during the inter-
vention period, we found improvement in IMCI coverage with

Figure 3 Integrated Management of Childhood Illness Integrated
Assessment Index before and after Mentoring and Enhanced
Supervision at Health Centres intervention, by district.

Table 2 Integrated Management of Childhood Illness (IMCI)
quality of care and coverage

Baseline Endpoint* p Value

Number of child visits observed 292 413
Number (%)
Assessment
Checked for three danger signs 136 (47.2) 410 (99.8) <0.001
Weighed 278 (95.9) 412/412 (100) <0.001
Temperature taken 248 (86.7) 410 (99.8) <0.001
Checked for presence of cough,
diarrhoea and fever

217 (75.6) 404 (99.3) <0.001

Vaccination status checked 140 (48.6) 395 (96.8) <0.001
Checked for anaemia 154 (53.1) 409 (99.5) <0.001
Weight checked against growth
chart

151 (52.4) 188 (45.9) 0.09

Feeding practices assessed 5/100 (5.0) 255/408 (62.5) <0.001
Checked for other problems 239 (82.4) 403 (99.5) <0.001

Classification
Child correctly classified 117 (56.0) 377 (91.5) <0.001
Child correctly classified for
serious cough, fever and
diarrhoea†

61/104 (58.7) 73/74 (98.7) <0.001

Treatment‡
Child correctly treated 47/60 (78.3) 108/110 (98.2) <0.001
Pneumonia correctly treated 25/35 (71.4) 68/69 (98.6) <0.001
Malaria correctly treated 22/23 (95.7) 29/29 (100) 0.26

Counselling and communication
Caregiver advised on fluids and
feeding

19 (8.4) 388 (96.3) <0.001

Caregiver advised on when to
return

82 (34.2) 388 (99.0) <0.001

Coverage
Child seen by nurse trained in
IMCI

237 (83.2) 410 (100) <0.001

Child seen using IMCI case
recording form

167 (65.5) 397 (97.1) <0.001

*Student t test performed for difference of means for all continuous variables except
Integrated Assessment Index for 2–24 mo and 25–60 mo, which were compared not
assuming equal variances. χ2 Testing was performed for all categorical variables.
†Cough omitting minor cough, fever omitting minor viral illness and diarrhoea
omitting no dehydration.
‡Less than 10 cases of dehydration and severe disease were observed at baseline or
endpoint; therefore, data not shown.
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100% of children seen by an IMCI-trained nurse at endpoint.
Ensuring management by a formally trained nurse through
alignment of nurse assignments with training was targeted by
MESH-supported QI work. Additionally, the increased CRF use
supported through mentorship suggests improved use of IMCI
protocols during under-five visits, as the forms are designed to
guide protocol use.

Variability in care delivery between clinics and within provi-
ders has been used as a measure of poor quality.25 26 At base-
line, 61.3% of variability in the index was explained by the
nurse performing the consultation. This decreased after 1 year
of MESH, with only 34.6% of variability explained by the spe-
cific nurse, reflecting a general increase in consistency as well as
quality across nurses providing IMCI care.

There were some limitations in our study. This implementa-
tion research was not a controlled efficacy study; rather, it was
designed to understand the effectiveness of a planned interven-
tion aimed at addressing key constraints that have historically
hindered achieving the potential impact of IMCI on child
health.27 We adjusted for cofactors to make the baseline and
endpoint as comparable as possible, but residual confounding
could remain in this prepost design. For example, the Rwanda
IMCI protocols were updated between our baseline and end-
point, resulting in longer protocols perceived by nurses to be
more challenging. However, this would have biased our results
towards the null. We also had a lower number of baseline obser-
vations than planned, but were still able to detect change in
IMCI assessment in bivariate and multivariate analyses at the
district level.

Another potential limitation is the Hawthorne effect, which
would cause nurses to improve performance solely as a result of
being observed. However, this bias would have been present at
both time points and likely reduce detectable change. Last, we
would have liked to formally assess the relationship between the
MESH programme and traditional IMCI training. However, all
cases observed at endpoint were managed by an IMCI-trained
nurse; therefore, this analysis could not be performed.

In conclusion, we found that mentorship and systems-focused
QI integrated into the routine supervision system is a feasible
and effective strategy to bridge the IMCI implementation gap.

This could be an important strategy to achieving the predicted
impact from IMCI on child survival in similar settings, as well
as improving quality of care in other protocol-driven areas
including maternal health and HIV management. Further inves-
tigation is needed to explore the long-term effects of the MESH
strategy on IMCI-trained staff and the cost-effectiveness of this
combined mentorship and QI approach in improving the pro-
cesses and outcomes of IMCI. Given the challenges of staff
turnover and cost of formal trainings, study of the potential role
of MESH as an alternative to the traditional training approach
is also needed.
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