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Abstract

Background—Although pneumonia is the leading cause of child mortality worldwide, little is
known about the quality of routine pneumonia care in high burden settings like Malawi that utilize
World Health Organization’s Integrated Management of Childhood IlInesses (IMCI) guidelines.
Due to severe human resource constraints, the majority of clinical care in Malawi is delivered by
non-physician clinicians called Clinical Officers (COs).

Aim—To assess the quality of child pneumonia care delivered by Malawian COs in routine care
conditions.

Methods—At an outpatient district-level clinic in Lilongwe, Malawi, 10 COs caring for 695
children who presented with fever, cough, or difficulty breathing were compared to IMCI
pneumonia diagnostic and treatment guidelines.

Results—Fewer than 1% of patients received an evaluation by COs that included all 16 elements
of the history and physical examination. The respiratory rate was only determined in 16.1% of
patients presenting with cough or difficulty breathing. Of the 274 children with IMCI-defined
pneumonia, COs correctly diagnosed 30%, and administered correct pneumonia care in less than
25%. COs failed to hospitalize 40.8% of children with severe or very severe pneumonia.

Conclusions—IMCI pneumonia care quality at this Malawian government clinic is alarmingly
low. Along with reassessing current pneumonia training and supervision approaches, novel quality
improvement interventions are necessary to improve care.
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Introduction

The leading cause of child mortality globally is pneumonia, accounting for 1.6 million
deaths annually, almost half of which occur in Africa.l In Malawi, a southern African
country, pneumonia is a primary cause of morbidity and mortality in young hospitalized
children (0-59 months),2 accounting for over 13% of deaths annually.!

World Health Organization (WHO) Integrated Management of Childhood IlInesses (IMCI)
guidelines are validated case-management strategies designed primarily for non-physician
clinicians working in resource-poor settings. IMCI incorporates acute respiratory infection
(ARI) patient care algorithms that can reduce paediatric mortality from pneumonia by up to
70%.3-% In Malawi, the majority of patient care is provided by non-physician clinicians
known as clinical officers (COs). In 2000, the Malawi ARI Programme introduced IMCI-
based case management guidelines nationally, leading to significant improvements in case
detection, government support, and reductions in case fatalities by 54.8% as of 2006.’

Despite the improved outcomes with IMCI implementation, pneumonia case mortality rates
in Malawi remain substantially higher than in developed settings, suggesting that additional
improvements in care are needed.>:” To date, most evaluations of routine pneumonia care
primarily use broader system indicators like case detection rates and mortality.”~11 These
indicators assume that the pneumonia diagnosis and care are correct, whereas data generated
at the individual healthcare provider level is not necessarily based on this assumption. Thus,
assessing routine pneumonia care at the individual practitioner level, in addition to a broader
system evaluation, may allow a more complete understanding of current respiratory care
standards so that gaps can be more clearly identified and addressed.

For these reasons, the study aimed to evaluate the quality of routine child pneumonia care
delivered by individual COs in Malawi.

Methods
Setting

The study site was a general paediatric government clinic in urban Malawi during the dry
season (September-November, 2010). This clinic functions as the district-level facility for
Lilongwe district and primarily serves non-referred patients; it has rates of pneumonia
similar to those in other district-level facilities.}2 Patient care is provided by full-time COs,
CO interns, CO students, medical interns, nurses, and nursing students.

Participants

COs are the primary implementers of IMCI guidelines in Malawi. Full-time COs complete
three years of classroom education including IMCI guidelines and one year of clinical
internship before staffing a health care facility. At this government clinic, full-time COs are
also responsible for supervising care provided by CO interns and students. A CO intern
completes 3 years of classroom education and is currently performing clinical internship
duties. Owing to limitations in human resource, CO interns routinely perform duties
unsupervised, and temporary COs called ‘CO locums’ are also employed. At a minimum,
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CO locums finish 3 years of classroom training but might or might not complete an
internship year.

Study design and sample size

This observational study was a cross-sectional assessment of ten COs and their ability to
accurately care for (i.e. correctly diagnose, treat and manage) children with pneumonia. All
COs (n=15) who routinely provide unsupervised patient care in the government paediatric
clinic, excluding students, were eligible for participation, and ten COs were randomly
selected.

With a modified version of a data-collection tool based on indicators used by WHO and in
previous studies, 317 investigators observed COs evaluating children presenting with
cough, difficulty breathing, and/or fever. Investigators were trained in IMCI guidelines and
use of the data collection tool; local translators were present for every patient encounter.
Children complaining of fever without cough and difficulty breathing were included because
caregivers do not always volunteer symptoms without direct questioning, and it was not
assumed that COs asked all relevant questions.

Immediately after each observation, a paediatrician trained in IMCI pneumonia guidelines
(adjusted for national guidelines) re-evaluated the patient using these criteria.18.19 The
paediatrician’s assessment was considered the gold standard for physical examination
findings of lung auscultation and chest indrawing. Children were re-evaluated by one of two
available paediatricians. A complete assessment was defined as performing all 16 elements
of a patient’s history and physical examination. These history and physical examination
variables were the minimum number of tasks needed to accurately evaluate and manage a
child with pneumonia. Chest auscultation, heart rate, assessing tuberculosis exposure risk,
and determining HIV status are not required in the IMCI diagnostic and management criteria
for pneumonia but were considered as necessary elements for achieving a complete
respiratory evaluation in this setting. Chest auscultation was included because COs have
stethoscopes and routinely listen to lung sounds, and bronchodilator-responsive wheezing is
an auscultation finding that can re-classify a child as having asthma rather than pneumonia.
Heart rate was included as it is both a core IMCI vital sign and a pulse oximeter that
measures heart rate was available to COs. Chronic persistent cough is a key risk factor for
Mycobacterium tuberculosis infection, so it was decided that any caregiver of a child with a
cough for more than 2 weeks should be questioned regarding tuberculosis risk factors.
Lastly, HIV status was included as on-site rapid HIV testing was available and it is an
important criterion in the management decision-algorithm for treatment since HIV-infected
children have greater risk for mixed viral and bacterial pneumonia, Pneumocystis jirovecii
pneumonia, and intrapulmonary mycobacterium tuberculosis infection. For safety, the
paediatrician intervened after the observation if the management plan was not sufficient or
potentially harmful.

The study sought to determine the frequency with which COs performed all elements of the
history, physical, diagnosis, and treatment plan correctly. To estimate sample size, it was
assumed that COs would perform all 16 elements correctly on 80% of encounters; to
measure this frequency within a confidence interval of +10%, each CO would need to
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evaluate at least 62 patients. Each CO signed a consent form before being observed by the
study team. Information leaflets in both English and Chichewa, the official Malawian
languages, were provided to patients’ caregivers. Caregivers of patients were not required to
sign a consent form since no additional risk was posed to the patient.

Measurements

Definitions

The primary outcome was to determine the proportion of assessments in which COs
correctly performed all 16 elements. Secondary outcomes were to determine which elements
were deficient and how often correct pneumonia care was administered by COs per IMCI
guidelines. Correct pneumonia care was defined as the appropriate pneumonia classification
(no pneumonia, non-severe pneumonia, Severe pneumonia, or very severe pneumonia) and
the appropriate plan of care, including antibiotic choice, oxygen administration, and
hospitalization, regardless of completion of the patient history and physical examination
elements. For example, even if a CO did not complete all 16 history and examination
elements, they could still achieve ‘correct pneumonia care’ by correctly classifying the
child’s pneumonia status and making the right decision regarding antibiotics, oxygen
supplementation, and hospitalization. Another secondary outcome was to assess the COs’
pneumonia care knowledge, including classification and treatment, using a multiple-choice
questionnaire (Appendix 1).

Pneumonia case definitions and management were based on IMCI guidelines, adapted to
Malawian guidelines at the time of the study in 2010 (Appendix 2).18:19

Statistical analysis

Results

Descriptive statistics are reported for all participating COs and patients meeting IMCI
pneumonia criteria. Data was entered in Access and statistical analyses were performed
using IBM SPSS Statistics version 19 (SPSS Inc., Chicago, IL). Ethical review boards at the
University of North Carolina Chapel Hill and Malawi National Health Sciences Research
Committee approved the study.

All 10 COs completed at least 62 assessments (range 62—77, mean 69.5) with 695 total
patient-provider encounters observed. Of all patients reviewed, 274 (39.4%) met the IMCI
pneumonia criteria. Their presenting symptoms and signs are shown in Table 1. Lung
auscultation findings were abnormal in over half of those with severe and very severe
pneumonia (57/103, 55%). As expected, the majority of patients with severe (80/82, 97.6%)
or very severe pneumonia (16/21, 76.2%) had chest indrawing. Two-thirds of the patients
with very severe pneumonia (14/21) had altered mental status, convulsions and/or lethargy,
either by history or on examination.

COs had a diverse level of training and experience (Table 2). Four full-time COs, two CO
interns, and four CO locums participated in the study. The median age of COs was 27 years
and two out of 10 were female. Years of post-training experience ranged from 3 months to
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24 years. For the knowledge assessment, the median score among COs was 70.6% (12/17),
with CO interns scoring the lowest of the three groups at 47.1% (8/17). However, the range
in knowledge scores among all COs was substantive (35.3-82.4%, 6-14 of 17).

Sixteen history and physical examination elements essential for a complete respiratory
evaluation were observed at each patient-provider encounter (Table 2). Among all 695
patients, COs performed all 16 elements on only six patients (0.9%). When considering each
element individually, CO performance varied widely. However, all COs did similarly poorly
at completing all 16 elements for each patient encounter (range 0.0-7.2%, 0-5/69). Of the
16 elements, COs collectively performed only three (enquiring about fever, performing chest
auscultation, and assessing chest indrawing) on at least 80% of the patients. Providers
obtained the respiratory rate in 16.1% (112/695) of children, and HIV status was determined
in 12.7% (88/695) of patients. When evaluating CO performance excluding the four
components not included in IMCI guidelines (chest auscultation, heart rate, tuberculosis
exposure risk, and HIV status), only one additional patient encounter was performed
correctly (7/695, 1.0%).

COs also did poorly with respect to diagnosis and classification of pneumonia. They
correctly classified 61.2% (425/695) of all children with cough or difficult breathing (Table
3), the majority of whom did not have pneumonia. COs correctly diagnosed 30% (83/274) of
patients with pneumonia of any severity. Less than one-third of patients meeting non-severe
pneumonia (56/171, 32.7%) and severe pneumonia (25/82, 30.5%) criteria were correctly
classified. Of the 21 children with very severe pneumonia, COs diagnosed two correctly and
13 were not given any diagnosis of pneumonia. The majority of misclassifications by COs
tended to be the assignment of ‘no pneumonia’ to patients who in fact did meet pneumonia
criteria (168/695, 24.2%).

As COs misdiagnosed and misclassified most children meeting pneumonia criteria, they not
surprisingly mismanaged them as well (Table 4). The correct antibiatic, if any, was
prescribed to 20.9% (53/254) of patients and oxygen supplementation was ordered for
22.7% of those eligible (5/22). COs failed to hospitalize 42 of the 103 patients (40.8%)
meeting admission criteria based upon a diagnosis of either severe or very severe
pneumonia. Irrespective of whether or not a CO completed all 16 history and physical
examination elements, COs provided correct pneumonia care (i.e. correct diagnosis,
antibiotic choice, oxygen supplementation, and hospitalization) to 22.3% (61/274) (range
4.0-64.9%) of patients with pneumonia of any severity. Although most children with very
severe pneumonia were hospitalized correctly (18/21, 85.7%), the vast majority were
prescribed incorrect antibiotics (14/15, 93.3%) and not prescribed oxygen (13/17, 76.5%).

Management of children with pneumonia varied based on the CO’s experience level (Fig. 1).
As expected, full-time COs delivered better overall pneumonia care than CO locums and CO
interns, though all function as independent, unsupervised providers.
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Discussion

Prior quality of care evaluations have largely focused on broader system-level assessments
or individual patient-provider encounters associated with a training intervention intended to
improve quality of care.20-24 This study uniquely focused on the quality of routine care at
the individual practitioner level, rather than system-level indicators or care associated with a
training-intervention. Routine care at the individual practitioner level provides a better
understanding of actual patient-provider interactions and is more likely to represent actual
day-to-day patient care in developing countries where comprehensive training exercises are
not frequent or routine. These results demonstrate that more than 10 years after IMCI
guideline implementation, the quality of paediatric pneumonia care at this Malawian
government clinic is alarmingly inadequate. The vast majority of children with any severity
of pneumonia were misdiagnosed and incorrectly treated. Given the high burden of
paediatric mortality caused by pneumonia in Africa, the region’s heavy reliance on non-
physician clinicians like COs for patient care, and the known clinical benefit of early,
correct outpatient pneumonia treatment, this study strongly suggests that a critical
reassessment of IMCI pneumonia training and supervision, including consideration of new
innovative approaches, is warranted.

This study has identified key gaps in pneumonia care. For example, our results demonstrate
that the minimum history and physical examination elements needed to correctly classify
pneumonia were performed in less than 60% of patients with respiratory complaints.
Determining a patient’s respiratory rate is the cornerstone of diagnosing non-severe
pneumonia, but this was performed in only 16% of children. Other key gaps identified in
this study show that clinicians need to both observe and ask about the child’s ability to drink
or breastfeed, difficulty breathing, convulsions, lethargy, and loss of consciousness. These
deficiencies could be addressed with a re-evaluation of pre-service CO education and
implementing in-service clinical training sessions mandatory for COs to maintain their
certification.

In a country with a high HIV prevalence, and an even higher one in children with severe
pneumonia, 2526 COs largely ignored a child’s HIV status. Knowing a child’s HIV status is
important for selecting the correct IMCI pneumonia treatment as an HIV-infected child
often has different aetiologies of pneumonia than an uninfected child, and therefore requires
different management.18:19 Given that very severe pneumonia is highly predictive of
mortality in HIV-infected and HIV-exposed Malawian children, identifying children at risk
of HIV prior to hospitalization could allow for more timely treatment and better outcomes.2’
This study’s findings suggest that in HIVV-endemic countries such as Malawi, IMCI training
programmes currently in place are not effectively emphasizing the importance of
considering HIV status in children with pneumonia or not training enough providers, or
both.

In addition to targeting gaps in the history-gathering and physical examination skills of COs,
training must also emphasize synthesizing this information to make correct treatment
decisions. COs consistently prescribed incorrect antibiotics, or none at all, and failed to
provide supplemental oxygen and hospitalization for eligible patients. These interventions
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are potentially life-saving.#28 Although this study incorporated patient safety measures to
address these mistakes, our results highlight the need for increased supervision during
routine care, when no paediatricians are available to correct mistakes.

Supervision is a vital component of training COs. Supervision allows COs to apply skills
learned in the classroom to direct patient care, and improves the quality of routine
pneumonia care for those who have completed formal CO training. Not surprisingly, our
study found that less experienced CO interns scored lower on their pneumonia knowledge
questionnaire and were less proficient at providing quality pneumonia care to patients.
Despite these findings, we observed that CO interns almost universally worked without
supervision. Previous studies have demonstrated that supervision optimizes IMCI
effectiveness and should be considered an essential component of IMCI programmes.8:20:29

Given the extreme human and material resource-constraints in Malawi, finding funds to
more regularly provide pneumonia care trainings and to recruit and retain experienced
practitioners to routinely supervise care may be difficult. Thus, novel, evidence-based
approaches will be an important area of further investigation. Increased access to and the
continued development of internet services and mobile phone technology may represent
avenues to improve training and supervision. For example, in Tanzania, smart phone
applications have been implemented to guide clinicians in the provision of IMCI
guidelines.3% Mobile phone text-messaging has shown similar promise as a tool to improve
IMCI malaria guideline adherence for Kenyan providers.3! Similarly, a supervision tool
integrating provider-and systems-level data, known as the balanced scorecard model, was
initially utilized to improve hospital care in high-income countries. A modified version of
the balanced scorecard model has been similarly successful in Afghanistan.3233 Continued
study of these and other innovative supervision approaches will be important to address
quality of care in resource-limited settings.

The study has several limitations. Our observational tool was adapted to focus on only
pneumonia. While this may limit the generalizability of our findings to other conditions, we
focused on pneumonia because it is the leading cause of child mortality in the African
region. Although the pneumonia questionnaire was not formally validated, we thoroughly
vetted the questions with local COs and senior physicians for fairness and appropriate
phrasing of English, the language of higher education in Malawi. This study did not attempt
to address every potential factor that may influence care quality. For example, difficult work
conditions such as poor provider remuneration and high patient-to-provider ratios could
increase healthcare provider burn-out and reduce care quality, but represent complex issues
unlikely to be addressed in the near term. We instead attempted to identify immediately
addressable factors that are more likely to optimize the quality of care delivered by existing
healthcare personnel. While we also acknowledge that this study was conducted at only one
facility, focusing on providers at one facility allowed us to collect more labour-intensive,
detailed information regarding actual patient-provider interactions not possible with system-
level assessments relying on broader care indicators. While additional study is needed for
confirmation, it is likely representative of the quality of pneumonia care at other clinics in
Malawi and perhaps the southern African region given that care is also primarily provided
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by non-physician clinicians at busy, poorly-resourced clinics with similar patient
populations.31:34

Routine care at this Malawian government clinic demonstrated an alarmingly low quality of
IMCI pneumonia care. In a country that implemented routine IMCI care guidelines over a
decade ago, close scrutiny of existing IMCI and pneumonia training and supervision systems
is needed. Given the similarly poor care quality observed in other countries, broader
intervention-based research of pneumonia quality of care throughout the southern African
region is necessary.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Symptoms and signs in patients with pneumonia observed by IMCI-trained paediatricians

. ... Very severe pneumonia,
Non-severe pneumonia,” n=168  Severe pneumonia, n=82 y p

n=21
Symptoms, n (%)
Cough 150 (89.3) 79 (96.3) 18 (85.7)
Difficulty breathing 34 (20.2) 33 (40.2) 9 (42.9)
Inability to drink or breastfeed 0(0.0) 0(0.0) 1(4.8)
Vomiting everything 0 (0.0) 0(0.0) 0 (0.0)
Signs, n (%)
Tachypnoea (adjusted for age) 168 (100.0) 77 (93.9) 18 (85.7)
Abnormal lung auscultation findings*t 38 (22.6) 48 (58.5) 9 (42.9)
Chest indrawing 0 80 (97.6) 16 (76.2)
Nasal flaring 0 11 (13.4) 3(14.3)
Altered mental status, convulsions, or lethargy 0 0 14 (66.7)
Severe respiratory distress 0 0 7(33.3)
Oxygen saturation <90% 0 0 5(23.8)
Grunting 0 1(1.2) 0
Central cyanosis 0 0 0

3 with no symptoms/signs recorded by paediatrician;

Ttachypnoea defined as: 260 breaths/min for patients <2 months of age, =50 breaths/min for those =2 months and <11 months of age, and >40
breaths/min for those =11 and <60 months;

:cbreakdown of abnormal lung auscultation findings were as follows (multiples included): crackles 71, transmitted upper respiratory sounds 17,
wheezing 15, decreased breath sounds 10.
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