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Abstract

Empirical evidence concerning differences in the quality of service offered by faith-based
and public healthcare facilities in low- and middle-income countries is limited. This study
contributes by examining the difference in clinical knowledge of staff based at faith-
based and government facilities in Malawi. Using vignette data for individual healthcare
workers from the 2018/2019 Malawi Harmonised Health Facility Assessment, we
performed regression analysis of the relationship between ownership and the probability
of respondents making the correct diagnosis, treatment, and management choices for
eight childhood, adult, and pregnancy-related cases accounting for differences across
healthcare workers, facilities, and geography. Staff employed at faith-based facilities,
compared to staff at public facilities, are found less likely to correctly diagnose and treat
children presenting with diarrhoea with severe dehydration but are better at diagnosing
and treating adults presenting with diabetes. We do not find any differences in the
diagnosis and treatment of the remaining six cases. Hence, we do not find compelling
evidence of an overall difference in clinical knowledge across staff at faith-based
compared to public facilities in Malawi.

Keywords: healthcare ownership, non-profit faith-based providers, clinical
knowledge, quality of care, low-income country, Malawi.

Introduction

healthcare providers in LMICs, access to differently

A major problem for poor people in low- and
middle-income countries (LMICs) is access to quality
healthcare.! Theoretical and empirical research,
predominantly from high-income countries, shows
that the management of healthcare organisations
determines how healthcare is delivered which may
impact quality of care.>* LMICs are characterised
by a higher proportion of healthcare delivered by
non-governmental providers which may result in
variations in quality of care depending on health
facility ownership. Given the low density of
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owned facilities may contribute to unequal access to
quality healthcare.

In Sub-Saharan Africa (SSA), non-profit faith-
based providers (FBPs) are estimated to deliver 30% to
50% of all healthcare.* FBPs are frequently perceived
by patients and governments to provide higher quality
of care compared to public providers often due to
anecdotal evidence.’ The historically rooted level of
trust has motivated many public-private partnerships
across SSA and has reduced the perceived need for
contractual accountability mechanisms.®’” However,
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large-scale evidence regarding quality differences
across ownership which accounts for confounding
variation is limited. The measurement of healthcare
quality is complex and multidimensional and
has traditionally been divided into structural-,
process-, and health-outcome quality.! Given data
limitations across many LMICs, most of the research
investigating the differences in service delivery
by religious non-profit and government providers
focus on client satisfaction. Patients visiting FBPs
report comparatively higher satisfaction compared
to patients visiting both public and private for-profit
providers.> ' ¥ However, patient satisfaction may
be impacted by case-mix variation and response or
recall bias. Client satisfaction may also better reflect
patients’ perceptions of respect and courtesy than the
facility’s adherence to medical protocols.'*

It has been shown that poor clinical knowledge
is a greater constraint across African countries than
other components of the healthcare system, such
as drug availability or health worker absenteeism.?
Clinical knowledge is a key measure of the quality
of treatment as it indicates the highest level of
quality of care the provider would be able to
deliver assuming access to relevant medical
infrastructure and adequate incentive mechanisms.
Additionally, competence has been shown to be
highly correlated with effort.®® 1 A previous study
from Tanzania did not find a difference in a clinical
competence score based on vignette data for four
clinical adult and child cases between healthcare
staff working for facilities managed by a church-
organisation, compared to public or private-for-
profit management.'® Otherwise, the majority of
extant studies do not differentiate between FBPs and
other private providers when analysing ownership
differences using vignette data.!’

We add to the existing knowledge on the
relationship between faith-based, compared to
public management of health facilities and clinical
competence in LMICS, by investigating differences
in clinicians’ knowledge of diagnosing and treating
eight adult and child cases using novel and nationally
representative data of the Malawian healthcare system.
Approximately half of all facilities in Malawi are
owned by the Government of Malawi. The Christian
Health Association of Malawi (CHAM), an umbrella
organisation of Christian (Catholic and Protestant)
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non-profit providers, manage 14.9% of the country’s
facilities'® and is estimated to serve around 37% of the
total Malawian population and 75% of the population
in rural and remote areas.' As such, the faith-based
sector in Malawi plays an important role in providing
healthcare for poor and vulnerable populations.

Data

The Malawi HHFA was conducted between
November 2018 to March 2019 and is a census
of all existing health facilities during the survey
period. Data access was provided by Dr. Gerald
Manthalu, Deputy Director of Planning and Policy
Development, Ministry of Health, Government of
Malawi. The HHFA includes detailed information on
1106 health facilities of which 101 are hospitals, 492
are health centres, and 513 are dispensaries, clinics,
and health posts. Of these, 575 are public facilities
and 531 private facilities, including 165 CHAM and
53 non-governmental organisations (NGOs). The
survey collects comprehensive information about
facilities, healthcare workers, and patients using
different survey modules. Information on service
availability and readiness is retrieved from the
facility inventory, facility management and finance
questionnaire, and the health worker roster. Health
worker presence and absence is measured through
unannounced facility visits. Client consultation
experiences and characteristics are captured by
client exit interviews. Health worker capacity to
diagnose and treat common illnesses is assessed
during a clinical vignette module.

Our analysis focuses on the clinical vignette
data module. For this module, health workers were
randomly sampled at each facility and a maximum
of 10 health workers were selected per facility.
In facilities where the number of health service
providers was less than ten, all health workers who
provided patient consultations were included in the
sample. The HHFA was comprised of vignette data
for 1,433 individual health workers, including 286
based at CHAM and 765 based at public facilities. We
excluded 382 observations from facilities managed
by other organisations that resulted in an analytical
sample of 1051 healthcare worker observations.

During the vignette, the interviewer acted
as a “patient” and provided a brief description of
symptoms of a hypothetical case. Subsequently,
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the healthcare worker was asked to proceed
exactly as they would under normal circumstances,
asking questions about the history of the illness
and performing necessary examinations and tests
to which the “patient” provided predetermined
answers. The questions, examinations, and proposed
tests were then compared to a protocol checklist.?
Vignettes have been shown to be a valid tool for
measuring clinical knowledge of health workers
and have been widely used in research and medical
training on account of being inexpensive and easy to
use for diverse settings. Moreover, they also remove
any concern about case-mix variation.® 3

The Malawi HHFA provided vignette information
for eight common childhood, adult, and pregnancy
related cases which constitute major global health
challenges.® Each case and the criteria used to define
correct diagnosis and treatment (or management)
are presented in Table 1 and 2 below. Table 2 shows
the criteria used to define the correct diagnosis
and management of the two maternal and neonatal
emergency cases - postpartum haemorrhage and
neonatal asphyxia. For management of these cases,
all components of the criteria in Table 2 had to be
mentioned by the clinician to be considered as correct.'®

Table 1. Criteria used to define correct diagnosis and treatment for childhood, pregnancy-related and adult clinical cases

Clinical Case Correct diagnosis required

Correct treatment required

Child

Malaria OR simple malaria
Anaemia

Malaria with
anaemia

Coartem/LA: Twice daily for 3 days (total 6 doses)
Iron (+/- folic acid)
Paracetamol (PCM)

Diarrhoea OR acute diarrhoea
Dehydration OR severe
dehydration

Diarrhoea with
severe dehydration

Oral rehydration solution (ORS)

OR rehydration using nasogastric tube (NGT)
IV fluids OR referral to another facility

OR referral to another health provider

Zinc

Pneumonia OR acute

Pneumonia . . .
respiratory infection

Amoxicillin (+/- dosage specified)
Antipyretic (PCM +/- dosage specified)

Pregnant women

Anaemia in preg- Iron (60mg)
nancy (at first ANC Pregnancy with anaemia Tetanus toxoid immunization
visit during second (+/- iron deficiency anaemia) Insecticide-treated net
trimester) Malaria prophylaxis
Adult
Pulmona Rifampicin, isoniazid, pyrazinamide, and ethambutol OR
tuberculorsyis Tuberculosis Combination therapy OR 4 drugs for 2 months, then 2 drugs
for 4 months OR follow up in TB clinic
. . . 1h 1 i ici R insulin wh
Type 2 diabetes Diabetes OR type 2 diabetes Oral hypoglycaemic medicines OR insulin when

hypoglycaemic medicines are ineffective

Notes. Table based on information presented in the Malawi Harmonised Health Facility Assessment 2018/2019 Report.
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Table 2. Criteria used to define correct diagnosis and management of emergency maternal and neonatal case

Clinical Case

Correct diagnosis required Correct management required

Postpartum haemorrhage Postpartum haemorrhage

Determine cause

Stimulate uterine contractions abdominally
Bimanual massage

Intravenous line

Intramuscular oxytocin (+/- dose)

Intravenous oxytocin (+/- dose schedule)
Blood transfusion

Surgery: If other measures fail to stop bleeding.
Subtotal or total hysterectomy

Foley catheter

Neonatal asphyxia Neonatal asphyxia

Call for help

Dry baby

Keep baby warm

Clear airway

Position neck slightly extended to keep airway clear
Clear airway with aspirator/sucker

Stimulate breathing — rubbing back

Neutral position

Start ventilation with bag and mask

Give 5 good inflation breaths

Check heart rate (femoral or cord or auscultate)
Check breathing

Continue to 30 ventilations/minute

Check if chest rises during ventilation

Stop every 1-2 minutes and check HR or breathing
Stop ventilation if HR >100

Chest compressions

Provide oxygen

Notes. Table based on information presented in the Malawi Harmonised Health Facility Assessment 2018/2019 Report.

Methods

Our empirical model of the relationship
between health facility ownership and healthcare
worker competence and can be represented through
the following estimation equation:

Chfd=60+61 CHAthd+62Cov 6 +E,, (1)

hfd+ g

C,, represents the outcome variable denoting
competence diagnosing, treating, or managing
any case for healthcare worker 4, in facility f, and
district d. On the right-hand side, CHAM identifies
the binary independent variable of interest that takes
value 1 if a healthcare worker /4 is employed at a
CHAM facility and 0 if they work at a public facility.
Thus, the f, coefficient represents the change in
the outcome variable C when the key independent
variable changes from 0 to 1, i.e.,, for a CHAM
healthcare worker compared to a government
healthcare worker.
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We follow previous studies'* ' !7 and include a
vector of control variables, denoted Cov, for cadre
of healthcare professional, work experience, and
facility type. For example, previous evidence show
that higher cadres have higher competence and
that work experience could have a negative effect
on competence.'* J, represents the inclusion of
geographical covariates for Malawi’s five zones or
29 districts, keeping in mind the potential loss in
power given the limited sample size. g, ««18 a random
error term.

All outcome variables, but the management
of emergency maternal and neonatal cases, are
dichotomous denoting correct or incorrect diagnosis
and treatment. Therefore, for these cases, C in
Equation 1 is a binary variable taking value 1 if a
healthcare worker provides the correct diagnosis or
treatment and 0 otherwise. Probit regression is applied
to modelling binary outcome variables; therefore, we
use a probit regression model when estimating the
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relationship between faith-based facility ownership
and binary competence outcome variables. The
predicted probability that a clinician reports the
correct diagnosis or treatment for these cases is a
function of an unknown continuous variable, and
the probit regression models the relationship of this
variable to the independent variables.

Correct management of post-partum haemorrhage
and neonatal asphyxia (see Table 2) requires a higher
number of actions; therefore, these outcome variables
are provided on a scale 0-100. Given the continuous
nature of these competence measures, we use Ordinary
Least Squares (OLS) to estimate the relationship
between facility ownership and the proportion of
appropriate post-partum haemorrhage and neonatal
asphyxia management actions. All statistical analyses
were conducted using Stata v.'”

Results

Tables 3 and 4 present the summary statistics
for all outcome and control variables for the pooled
sample in the first column to the left and for the
sub-samples of staff working in CHAM and public
facilities in the following columns, respectively.

In Table 3, we observed a higher percentage of
medical doctors employed at CHAM facilities (5%)
compared to public facilities (1%). The majority (57%)
of all interviewed health workers at public facilities
were medical assistants, but the share of this cadre
was lower at CHAM facilities (38%). The difference
was made up of a higher percentage of nurses and
clinical officers at CHAM facilities (31% and 26%
respectively) compared to government facilities (22%
and 20% respectively). Concerning type of facility,
the sampled CHAM clinicians were more likely to
be working in a hospital (55%) compared to those in
public facilities (29%) and fewer CHAM employees
were found in health centres (42%) compared to
government healthcare staff (62%). It is evident that
CHAM caters to predominantly rural areas as 92%
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of all CHAM professionals worked in rural facilities;
the corresponding percentage for government staff
was 69%.

Turning to the competence measures, we noted
a varied knowledge level of correct diagnosis across
cases. The majority of healthcare workers were able
to correctly diagnose most cases except common
childhood illnesses with a co-morbidity. Only
37% and 38% of healthcare professionals correctly
diagnosed diarrhoea with severe dehydration and
malaria with anaemia, respectively. Moreover,
clinical staff employed at faith-based and public
facilities in Malawi displayed a higher average
clinical knowledge per case than health workers
from a sample of 10 sub-Saharan African countries
for the same cases.?

Only 32% of the CHAM health workers could
correctly diagnose diarrhoea with severe dehydration
during a case simulation, which is relatively lower than
the corresponding share of 39% of government health
workers. On the other hand, the descriptive statistics
show that correct diabetes diagnosis was higher for
CHAM staff—93% compared to 85% for government
employees. Additionally, correct diagnosis of malaria
with anaemia was five percentage points higher for
government employees (39%) compared to CHAM
employees (34%). For other cases, the differences
in correct diagnosis by ownership were not larger
than a couple of percentage points. CHAM staff
also had a lower likelihood of correctly treating
diarrhoea with severe dehydration (52%) compared
to government staff (56%) but they showed a higher
clinical knowledge of correct treatment of diabetes
(85%) compared to government employees (75%)
and correct diagnosis and treatment of diabetes:
84% vs 74%. Faith-based healthcare workers were
also more likely to display correct knowledge of
treatment of anaemia in pregnancy (41%) compared
to government staff (36%).
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Table 3. Summary statistics for the pooled analytical sample of healthcare workers and by facility ownership

Pooled CHAM Public

Variables Percent SD  Percent SD  Percent SD
Healthcare worker cadre
Medical Doctor 2 0.15 5 0.21 1 0.12
Medical Assistant 52 0.5 38 0.49 57 0.5
Clinical Officer 22 0.41 26 0.44 2 0.4
Nurse 24 0.43 31 0.46 22 0.41
Type of health facility
Hospital 36 0.48 55 0.5 29 0.45
Health Centre 56 0.5 42 0.49 62 0.49
Dispensary 4 0.2 1 0.1 5 0.22
Clinic 3 0.16 2 0.13 3 0.17
Health Post 1 0.09 0 0.06 1 0.1
Region
North 2 0.4 2 0.4 19 0.4
Central 39 0.49 4 0.49 38 0.49
South 42 0.49 41 0.49 42 0.49
Rural 75 0.43 92 0.28 69 0.46
Clinical Knowledge
Correct diagnosis of diarrhoea with severe dehydration 37 0.48 32 0.47 39 0.49
Correct diagnosis of pneumonia 92 0.28 91 0.29 92 0.27
Correct diagnosis of diabetes 87 0.33 93 0.25 85 0.36
Correct diagnosis of TB 93 0.25 93 0.26 94 0.25
Correct diagnosis of malaria with anaemia 38 0.49 34 0.47 39 0.49
Correct diagnosis of anaemia in pregnancy 63 0.48 65 0.48 62 0.49
Correct diagnosis of post-partum haemorrhage 91 0.28 92 0.27 91 0.29
Correct diagnosis of neonatal asphyxia 82 0.39 81 0.39 82 0.38
Correct treatment of diarrhoea with severe dehydration 55 0.5 52 0.5 56 0.5
Correct treatment of pneumonia 79 0.41 81 0.39 78 0.41
Correct treatment of diabetes 78 0.42 85 0.36 75 0.43
Correct treatment of TB 86 0.35 87 0.34 86 0.35
Correct treatment of malaria with anaemia 36 0.48 37 0.48 36 0.48
Correct treatment of anaemia in pregnancy 37 0.48 41 0.49 36 0.48
Correct diagnosis and treatment of diarrhoea with dehydration 25 0.44 22 0.41 27 0.44
Correct diagnosis and treatment of pneumonia 74 0.44 74 0.44 74 0.44
Correct diagnosis and treatment of diabetes 77 0.42 84 0.37 74 0.44
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Table 3. continued

Pooled CHAM Public
Variables Percent  SD Percent SD  Percent SD
Correct diagnosis and treatment of TB 85 0.36 86 0.34 84 0.37
Correct diagnosis and treatment of malaria with anaemia 25 0.43 23 0.42 25 0.44
Correct diagnosis and treatment of anaemia in pregnancy 25 0.43 27 0.45 24 0.43
Observations 1051 286 765

Notes. This table presents the descriptive statistics for the analytical sample of clinical staff employed at public and
CHAM facilities surveyed for the Clinical Vignette module in the 2018/2019 Malawi HHFA.

Table 4 presents the descriptive statistics for
the continuous variables. We observed that CHAM
employees had on average worked 7.34 years in their
profession, which is slightly longer than the 6.82
years on average for staff working in public facilities.
Healthcare workers employed in public facilities
work approximately five more hours per week (60.11)
on average compared to CHAM health staff (55.03).
The heterogeneity across ownership motivates the

inclusion of the discussed facility and health worker
characteristics as covariates in our regression models.
On average, clinical staff report 52.82% and 54.5%
of correct management actions for postpartum
haemorrhage and neonatal asphyxia, respectively.
The difference in competency managing emergency
maternal and neonatal across ownership is marginal
although CHAM staff on average report a slightly
higher proportion of correct management actions.

Table 4. Summary statistics for the pooled analytical sample of healthcare workers and by facility ownership

Pooled CHAM Public

Variables Average SD Percent SD Percent SD
Experience (years) 6.96 7.03 7.34 8.09 6.82 6.6
Working hours/week 58.73 36.58 55.03 34.65 60.11 37.21
Proportion of correct management of (score 0-100):
Postpartum haemorrhage 52.82 28.83 53.46 29.02 52.58 28.78
Neonatal asphyxia 54.5 31.94 56.04 31.61 53.93 32.06
Observations 1051 286 765

Notes. This table presents the descriptive statistics for the analytical sample of clinical staff employed at public and
CHAM facilities surveyed for the Clinical Vignette module in the 2018/2019 Malawi HHFA.
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Tables 5 — 9 report the Probit regression results
for the association between faith-based ownership
and the probability of correct diagnosis and treatment
by case, as specified by Equation 1. The tables report
average marginal effects which helps us to easily
interpret the coefficient for CHAM as, on average,
a percentage point change in competence for a
CHAM healthcare worker relative to a comparable
government healthcare worker. For all outcomes, we
first display results for the bivariate model without
any covariates and stepwise add sets of control
variables for i) health worker characteristics, ii)
facility type, iii) rural location and zone and lastly,
iv) we substitute the zone for district fixed effects.

Table 5 presents the regression results for
diagnostic competence of common child cases. The
bivariate Probitmodel in column 1 shows that working
for CHAM is associated with a 7.2 percentage point
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reduction in the likelihood of correct diagnosis
of diarrhoea with severe dehydration compared
to working at a public facility. The magnitude of
the coefficient increases slightly to 9.9 and 8.1
percentage points, respectively, when the full set of
controls are added in columns 3 and 4. No association
is observed between ownership and correct diagnosis
of pneumonia across the specifications in column
5-8. We note that observations are dropped when
district fixed effects are included in column 8 due
to success being perfectly predicted within some
districts. For the case of malaria with anaemia, we
observe a negative average marginal effect of 0.056
for CHAM health workers in the bivariate model
in column 9. However, the coefficient becomes
statistically insignificant and reduces in magnitude
as controls are added.
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Table 5. Faith-based facility ownership and probability of correctly diagnosing childhood illness cases.

o o & @ 6 e O G O ay dan @12

Variables Correct diagnosis of diarrhoea Correct diagnosis of Correct diagnosis of
with severe dehydration pneumonia malaria with anaemia
CHAM -0.072%* -0.084** -0.099%*%-0.081** -0.016 -0.004 -0.016 -0.014 -0.056* -0.049 -0.040 -0.028
Facility
(0.033) (0.033) (0.036) (0.035) (0.020) (0.018) (0.019) (0.020) (0.033) (0.034) (0.037) (0.037)
Cadre: -0.203% -0.171  -0.211%* 0.024 0049 0.034 0.040  0.063  0.048
Medical
assistant (0.105)  (0.107) (0.099) (0.058) (0.068) (0.061) (0.102)  (0.099) (0.093)
Cadre: -0.160 -0.146 -0.185% 0.053 0069  0.057 0.049 0091  0.062
Clinical
officer (0.107) (0.107) (0.100) (0.057) (0.068) (0.061) (0.104) (0.100) (0.093)
Cadre: -0.192* -0.169  -0.184* -0.105% -0.086 -0.107 -0.011 0028 0.045
Nurse (0.106) (0.108) (0.101) 0.062) (0.072) (0.067) (0.103)  (0.100) (0.096)
Experience 0.001  0.002  0.003 -0.002* -0.003%* -0.003%* -0.002  -0.002 -0.001
(years) (0.002) (0.002) (0.002) (0.001)  (0.001) (0.001) (0.002) (0.002) (0.002)
Work hours/ -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
week (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Facility type: -0.035  -0.017 -0.038%* -0.048%* 0.063  0.071%
Health centre (0.040)  (0.041) (0.019) (0.022) (0.040) (0.041)
Facility type: -0.071 -0.031 -0.063  -0.081 -0.116  -0.083
Dispensary (0.081) (0.083) (0.059) (0.062) (0.073)  (0.077)
Facility type: -0.182%* -0.118 -0.023  -0.024 -0.206%#% -0, 172%*
Clinic (0.084) (0.092) (0.051) (0.052) (0.069) (0.076)
Facility type: -0.255% -0.247*
Health post (0.137) (0.130)
0.006  -0.027 -0.004  0.002 -0.057 -0.054
Rural area
(0.042)  (0.044) (0.023)  (0.026) (0.043)  (0.044)
Zone X X X X
District X X

Observations 1,051 1,049 1,049 1,044 1,051 1,049 1,041 920 1,051 1,049 1,041 1,036

Notes. This table displays average marginal effects from the Probit model specified in Equation 1. Clinical vignette data
of healthcare workers employed at CHAM and government facilities from the 2018/2019 Malawi HHFA is used for
analysis. The omitted reference categories are Cadre: Doctor and Facility type: Hospital. Statistical level of significance
is indicated as; * p <.10, ** p < .05, *** p <.01. Robust standard errors are shown in parentheses.

Table 6 displays the regression results for the 1-4. The fully saturated model in column 4 indicates
probability of correct diagnosis of adult cases. We  that CHAM health workers were on average 7.2
observed a positive relationship between faith-based ~ percentage points more likely to diagnose diabetes
ownership and correct diabetes diagnosis in columns  correctly than comparable public health facility staff.
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The estimations for correct diagnosis of tuberculosis
in adults and anaemia in pregnant woman (columns
5-12) do not reveal a statistically significant
difference between CHAM and government clinical
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staff across any specification. Neither, do we find
that ownership was related to variations in correct
diagnosis of post-partum haemorrhage and neonatal
asphyxia, see Table 7.

Table 6. Faith-based facility ownership and probability of healthcare workers correctly diagnosing adult illness cases.

@ () 3) “) S (© ™ ® ao 3an @12
Variables Correct diagnosis Correct diagnosis Correct diagnosis of
of diabetes of tuberculosis anaemia in pregnancy
CHAM 0.083%%% 0,082%** 0.069%** 0.072%** -0.006 0.005 0018  0.025 0.033 0029 0009 0016
Facility (0.020) (0.019) (0.022) (0.022) (0.017) (0.017) (0.016) (0.023) (0.033) (0.033) (0.037) (0.036)
Cadre: 0.010  0.099  0.064 0.084  0.140%  0.110 -0.190%% -0.178%* -0.152*
Medical
assistant (0.079)  (0.100)  (0.095) (0.073) (0.081)  (0.075) (0.085) (0.085) (0.082)
Cadre:
Clinical 0.116  0.165* 0.138 0.053  0.120  0.098 -0.070 -0.050 -0.035
officer
Cadre: (0.078)  (0.100)  (0.096) (0.074) (0.082)  (0.076) (0.087) (0.086) (0.083)
NerZ‘ -0.037  0.040  0.000 0.050 0.129  0.048 -0.220%% -0.193%% -0, 192%*
(0.081) (0.101)  (0.097) (0.073) (0.082)  (0.080) (0.088) (0.087) (0.085)
Experience -0.001  -0.000  -0.000 0.004%% 0.005%** 0,006%** -0.004* -0.004** -0.003
(years) (0.002)  (0.001)  (0.002) (0.002) (0.001)  (0.002) 0.002) (0.002) (0.002)
Work hours/ 0.000  0.001%* 0.001%** 0.000% 0.000  0.001* 0.001  0.001  0.001
week (0.000)  (0.000)  (0.000) (0.000) (0.000)  (0.000) (0.000)  (0.000) (0.000)
Facility type: -0.077%#% 20,083 %% 0.041%%  0.064** -0.019  -0.004
Health centre 0.023)  (0.025) 0.018)  (0.027) (0.039) (0.042)
Facility type: 0.125%% -0.159%* 0.004  -0.012 -0.007  -0.022
Dispensary (0.061)  (0.068) (0.045)  (0.069) (0.080) (0.081)
Facility type: -0.097  -0.066 0042 -0.029 -0.158*% -0.167*
Clinic 0.071)  (0.061) 0.056)  (0.058) (0.095) (0.095)
Facility type: 0253 -0.190 0.420%%% 0,449+ -0.381%* -0.336*
Health post (0.156)  (0.137) 0.163)  (0.195) (0.156)  (0.178)
-0.044  -0.049% 0.023  -0.032 0.019  0.008
Rural
0.027)  (0.029) 0.016)  (0.024) (0.041) (0.044)
Zone X X X
District X X X
Observations 1,051 1,049 1,049 1,008 1,051 1,049 1,049 694 1,051 1,049 1,049 1,049

Notes. This table displays average marginal effects from the Probit model specified in Equation 1. Clinical vignette
data of healthcare workers employed at CHAM and government facilities from the 2018/2019 Malawi HHFA is
used for analysis. The omitted reference categories are Cadre: Doctor and Facility type: Hospital. Statistical level of
significance is indicated as; * p < .10, ** p < .05, *** p < .01. Robust standard errors are shown in parentheses.
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Table 7. Faith-based facility ownership and probability of healthcare workers correctly diagnosing emergency maternal

and neonatal cases.

@ 2 3) C)) 5) (6) Y ®)
. Correct diagnosis of Correct diagnosis of
Variables i
post-partum haemorrhage neonatal asphyxia
. 0.011 0.013 0.014 0.023 -0.006  -0.018  -0.040  -0.031
CHAM Facility
(0.019) (0.018)  (0.018)  (0.022) (0.027)  (0.028) (0.031) (0.031)
. . -0.007 0.019 0.012 -0.085  -0.085  -0.116**
Cadre: Medical Assistant
(0.055)  (0.066)  (0.075) (0.070)  (0.072) (0.056)
. 0.019 0.055 0.069 -0.030  -0.018  -0.042
Cadre: Clinical Officer
(0.056)  (0.066)  (0.076) (0.072)  (0.072)  (0.056)
-0.018 0.026 -0.009 -0.023  -0.016  -0.059
Cadre: Nurse
(0.057)  (0.067)  (0.076) (0.071)  (0.073)  (0.058)
. 0.004**  0.004**  0.003* 0.003 0.002 0.001
Experience (years)
(0.002)  (0.002)  (0.002) (0.002)  (0.002) (0.002)
0.001* 0.000 0.001** 0.000 -0.000  -0.000
Work hours/week
(0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000)
. 0.018 0.023 -0.028  -0.011
Facility type: Health centre
(0.021)  (0.028) (0.030)  (0.032)
Facilit Di -0.055 -0.169** -0.013  0.010
acili ¢: Dispensa
y type: Dispensary 0.051)  (0.084) (0.061)  (0.059)
. . -0.088 -0.049 -0.082  -0.024
Facility type: Clinic
(0.074)  (0.068) (0.088)  (0.073)
. -0.203 -0.114 -0.236  -0.136
Facility type: Health post
(0.159)  (0.122) (0.173)  (0.144)
-0.019 -0.031 0.038 0.024
Rural
(0.021)  (0.027) (0.035)  (0.037)
Zone X X
District X X
Observations 1,051 1,049 1,049 856 1,051 1,049 1,049 1,044

Notes. This table displays average marginal effects from the Probit model specified in Equation 1. Clinical vignette
data of healthcare workers employed at CHAM and government facilities from the 2018/2019 Malawi HHFA is
used for analysis. The omitted reference categories are Cadre: Doctor and Facility type: Hospital. Statistical level of

significance is indicated as; * p <.10,** p < .05, *** p <.01. Robust standard errors are shown in parentheses.

We note a negative association between CHAM
ownership and knowledge of correct treatment of a
child presenting diarrhoea with severe dehydration
across specifications in columns 1-4 in Table
8. However, the coefficient of interest is only
statistically significant in the fully saturated model
which controls for zone, see column 3. The output
from this specification shows, on average, CHAM
clinical staff are 8.8 percentage points less likely
to correctly treat the case, compared to similar
government staff. When controlling for district fixed
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effects rather than zone, the estimate on being a
CHAM employee reduces in magnitude and does not
reach statistical significance, potentially, due to the
loss of power. We do not observe any differences in
treatment knowledge by ownership for the remaining
child cases presented in columns 5-12.

As with the diagnosis of diabetes, CHAM clinical
staff are also more likely to correctly treat diabetes,
see columns 1-4 in Table 9. The last specification in
column 4 that accounts for district variation shows
on average, CHAM healthcare workers are 8.1
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percentage points more likely to correctly diagnose
an adult presenting with diabetes type 2, relative
to a comparable government healthcare worker.
Otherwise, in similarity with previous regression
results for diagnostic competence of the remaining
two adult cases, we do not observe any statistically
significant associations between ownership and

Tafesse & Chalkley

the probability of correct treatment of tuberculosis
and anaemia during pregnancy. Likewise, the OLS
regression results in Table 10 show a lack of a
statistically significant relationship between faith-
based ownership and the proportion of correct actions
required to manage post-partum haemorrhage and
neonatal asphyxia.

Table 8. Faith-based facility ownership and probability of healthcare workers correctly treating childhood illness cases.

() @ ©)) @@ &6 e 0O @ O ay day 12

Correct treatment of diarrhoea Correct treatment Correct treatment of malaria

Variables with severe dehydration of pneumonia with anaemia
CHAM -0.040 -0.043  -0.088** -0.057 0.027 0.026 0.006 0.019 0011 0.009 0010  0.021
Facility (0.035) (0.035) (0.038)  (0.038) (0.028)(0.028) (0.031) (0.030) (0.033)(0.034) (0.036) (0.034)
Cadre: -0.059  -0.031  -0.040 -0.085 -0.065 -0.075 H0.265%%%.0.240%% -0.212%*
Medical
assistant (0.104)  (0.104)  (0.096) (0.071) (0.076) (0.073) 0.101)  (0.097)  (0.093)
Cadre: 0.029 0052  -0.047 -0.075 -0.077 -0.084 -0.214%% 0.192%% -0.169%
Clinical
officer (0.106)  (0.105)  (0.096) (0.073) (0.078) (0.075) (0.103)  (0.098)  (0.093)
Cadre: 0064 0063  -0.054 -0.094 -0.077 -0.071 -0.334%%%.0 200 %% -0 209**
Nurse (0.106)  (0.106)  (0.098) (0.073) (0.078) (0.075) (0.102)  (0.099)  (0.096)
Expericnce -0.006%#%-0.005%* -0.004** -0.004%*¥-0.003* -0.003* 0.001  0.001  0.001
(years) (0.002)  (0.002)  (0.002) (0.002) (0.002) (0.002) 0.002) (0.002)  (0.002)
Work hours/ -0.000  0.000  0.000 -0.000 -0.000 0.000 0.001  0.001** 0.001***
week (0.000)  (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000)
Facility type: -0.154%%% (. ]56%+* -0.073%*-0.066** 0.011  0.012
Health centre (0.040)  (0.041) (0.032) (0.033) (0.038)  (0.039)
Facility types: -0.204%%  0.194%* 0.037  0.043 -0.107  -0.123*
Dispensary (0.084)  (0.085) (0.059) (0.058) 0.072)  (0.070)
Facility type: 0.111  -0.111 -0.030  -0.009 0.112  0.132
Clinic (0.093)  (0.091) (0.070) (0.067) (0.095)  (0.084)
Facility type: 0.242%%  (.258%#* -0.174  -0.163 0.051  0.041
Health post 0.113)  (0.097) (0.158) (0.152) 0.178)  (0.166)
Rural 0.063 0.083* 0.028  0.020 -0.037  -0.024
ura

(0.043)  (0.043) (0.036) (0.037) (0.041)  (0.040)
Zone X X X
District X X X
Observations 1,051 1,049 1,049 1,039 1,051 1,049 1,049 1,044 1,051 1,049 1,049 1,049

Notes. This table displays average marginal effects from the Probit model specified in Equation 1. Clinical vignette data
of healthcare workers employed at CHAM and government facilities from the 2018/2019 Malawi HHFA is used for
analysis. The omitted reference categories are Cadre: Doctor and Facility type: Hospital. Statistical level of significance

is indicated as; * p <.10, ** p < .05, *** p <.01. Robust standard errors are shown in parentheses.
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Table 9. Faith-based facility ownership and probability of healthcare workers correctly treating adult illness cases.

@ ()] (&) Q) & © @ ® ® ap an 1z

. Correct treatment of Correct treatment of Correct treatment of anaemia
Variables . . :
diabetes tuberculosis in pregnancy

CHAM 0.095%%% 0,092%+* 0.075*%* 0.081*** 0,011 0.019 0.009  0.003 0.050 0033 0004  0.020
Facility (0.026) (0.027) (0.029)  (0.029) (0.024) (0.023) (0.025) (0.029) (0.034) (0.034) (0.037) (0.037)
Cadre: 20.057 0028 0016 -0.002 0.071  0.076 0112 -0.060  -0.061
Medical
assistant (0.083) (0.093)  (0.091) (0.069) (0.089) (0.112) (0.105) (0.104)  (0.097)
Cadre: 0083 0098  0.093 0.031 0.081 0.108 20013 -0.024 -0.019
Clinical
officer (0.083) (0.093)  (0.092) (0.070) (0.090) (0.112) (0.107) (0.104)  (0.097)
Cadre: 0.127 0075  -0.083 0.090 -0.002 -0.023 0075 -0.047  -0.021
Nurse (0.086) (0.095)  (0.094) (0.072) (0.091) (0.113) (0.106) (0.105)  (0.100)
Experience 0.003*  -0.004** -0.003* -0.001 -0.000 -0.001 -0.004* -0.004* -0.004*
(years) (0.002) (0.002)  (0.002) (0.002) (0.001) (0.002) (0.002) (0.002) (0.002)
Work hours/ 0.000  0.000  0.000 0.000 0.001* 0.001%* -0.001** -0.001  -0.000
week (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000)
Facility type: -0.116%%% 0. 117%** -0.046* -0.069** -0.137%%.0,136%**
Health centre (0.031)  (0.033) (0.024) (0.030) (0.040)  (0.042)
Facility type: 0.146%*  -0.18]1%** 0.117% -0.206%* 0.095  -0.095
Dispensary 0.071)  (0.078) (0.068) (0.085) (0.082)  (0.082)
Facility type: 0074  -0.065 -0.155%%-0.168%* 0051  -0.051
Clinic (0.080)  (0.073) (0.078) (0.083) (0.093)  (0.090)
Facility type: 0177 -0.114 0.255% -0.295% 0151  -0.155
Health post (0.161)  (0.133) (0.138) (0.172) (0.178)  (0.160)

0.047  -0.055 20.029 -0.012 0016  0.033
Rural

(0.034)  (0.037) (0.026) (0.034) (0.041)  (0.043)
Zone X X X
District X X X
Observations 1,051 1,049 1,049 1,049 1,051 1,049 1,049 864 1,051 1,049 1,049 1,049

Notes. This table displays average marginal effects from the Probit model specified in Equation 1. Clinical vignette data of
healthcare workers employed at CHAM and government facilities from the 2018/2019 Malawi HHFA is used for analysis.
The omitted reference categories are Cadre: Doctor and Facility type: Hospital. Statistical level of significance is indicated
as; * p<.10, ** p <.05, *** p <.01. Robust standard errors are shown in parentheses.
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Table 10. Association between faith-based ownership and correct management of emergency maternal and neonatal cases.

@ ) 3) “) ®) (6) W] ®)
Variables Correct management of Correct management of
post-partum haemorrhage neonatal asphyxia
0.880 -0.542 2.665 0.305 2.111 0.500 -2.534 -0.046
CHAM Facility
(2.006) (2.030)  (2.198) (2.161) (2.199) (2.234) (2.366) (2.357)
Cadre: Medical -5.125 -1.214 -4.103 -4.133 -0.732 2.839
assistant (6.022)  (6.171) (5.057) (6.782) (6.516) (5.776)
Cadre: Clinical 5327 6.252 4.688 7.852 9.573 7.539
officer (6.140)  (6.275) (5.109) (6.902) (6.585) (5.853)
1.443 4.481 1.406 3.632 6.804 5.116
Cadre: Nurse
(6.133)  (6.240) (5.252) (6.901) (6.593) (5.949)
Experience -0.124 -0.094 -0.119 -0.058 -0.077 -0.076
(years) (0.129)  (0.129) (0.120) (0.142) (0.136) (0.130)
Work hours/ -0.015 -0.006 0.014 -0.009 -0.014 0.009
week 0.023)  (0.024) (0.024) (0.026) (0.027) (0.027)
Facility type: -6.935%%% 3560 7.659%% -5.007*
Health centre (2410)  (2.470) (2.614) (2.645)
Facility type: 11.003%%% .9 g37*#* -1.584 -0.816
Dispensary 4.261) (3.679) (4.543) (4.497)
Facility type: -9.944% -3.665 -12.063%* -5.505
Clinic (5790)  (5.523) (5.898) (5.650)
Facility type: -14.193 9.658 21.023%* -19.0027*
Health post (9.538)  (8.941) (10.238) (7.923)
0.841 -1.684 3.555 0.544
Rural
(2.566) (2.605) (2.703) (2.673)
Zone X X
District X X
Constant 52.578%#%  55805%%k 56 ()74%RE 68,095 KK 539D5%kk  54868%Kkk 58967k 79.664%%%
(1.041) (6210)  (6.638) (8.912) (1.160) (7.069) (6.946) (8.147)
Observations 1,051 1,049 1,049 1,049 1,051 1,049 1,049 1,049
R-squared 0.000 0.023 0.071 0.210 0.001 0.025 0.094 0213

Notes. This table displays the coefficients from the Ordinary Least Squares regression model following Equation

1. Clinical vignette data of healthcare workers employed at CHAM and government facilities from the 2018/2019

Malawi HHFA is used for analysis. The outcome variables are defined as the proportion of correct management actions

measured by a score of 0-100. The omitted reference categories for control variables are Cadre: Doctor and Facility

type: Hospital. Statistical level of significance is indicated as; * p <.10, ** p <.05, *** p < .01. Robust standard errors

clustered on districts are shown in parentheses.
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Discussion

This study has investigated the difference in
clinical competence across staff employed at faith-
based and public health facilities in Malawi. We
analyse novel and nationally representative vignette
data which evaluates health workers’ knowledge of the
management of eight common medical cases during
a hypothetical setting. Using regression analysis,
we find that clinical staff at FBPs are less likely to
correctly diagnose and treat diarrhoea with severe
dehydration in children by 8.1 and 8.8 percentage
points, respectively, compared to staff at public
facilities. This is a rather non-negligible difference
relative to the average competence rate as only 37%
(55%) of the analytical sample of clinical staff can
diagnose (treat) diarrhoea with severe dehydration
correctly. On the contrary, CHAM healthcare
workers are 7.2 and 8.1 percentage points more
likely to correctly diagnose and treat diabetes type 2
in adults, relative to government healthcare workers.
For reference, 87% (77%) of CHAM and government
healthcare workers know how to correctly diagnose
(treat) diabetes type 2. The observed associations
between faith-based ownership and competence are
qualitatively similar across specifications controlling
for various sets of staff-, facility-, and geography-
related characteristics.

A potential explanation of the observed
competence differences by ownership and medical
case may be systematic differences in actual patient
case-mix. Government facilities may have a higher
proportion of patients who are children displaying
symptoms of diarrhoea and severe dehydration,
whereas CHAM facilities may have relatively more
adult diabetes patients. Otherwise, we do not find
any differences in healthcare worker competence for
the remaining six cases.

The lack of compelling evidence of an
overall difference in clinical competence between
providers managed by faith-based-, compared to
government organisations, is in line with previous
results for Tanzania.'® Our investigation further
reveals heterogeneity by ownership across medical
conditions. The findings in our study do not provide
an explanation of the previously reported higher
comparative patient satisfaction at FBPs relative
to public providers.> !> 13 Keeping in mind the
caveats concerning the use of patient satisfaction as
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an indicator for quality of care, the discrepancy in
clinical competence and perceived quality of care by
patients may be explained by the “know-do gap”,
i.e., the difference between what a clinician knows
and what they do in practice.'

Greater competence measured by vignettes
has been shown to be associated with higher effort
but should, nonetheless, be interpreted as an upper
bound of actual provider behaviour as knowledge
of medical protocols does not necessarily mean
that the clinician will adhere to the stated protocol
during interactions with their usual patients.® *
17 The literature has often found that the know-do
gap is smaller among non-public and decentralised
providers compared to public providers.'” FBPs in
Tanzania exert significantly higher effort during
client consultation observations compared to public
providers despite no differences in competence.'®

The variation in the know-do gap has been
explained by factors related to management, which
impact healthcare workers’ intrinsic and extrinsic
motivation to exert more effort.'® In addition, other
domains related to structural- and process quality will
impact the overall quality of healthcare provision. A
study analysing data for multiple African countries
report that FBPs fare better on process indicators
of quality measured by drug prescription practices
and adherence to standard protocols for treatment
compared to public facilities.’> FBPs in Kenya
scored the highest on a service readiness index
representing the provision of maternal and child
health services and good management practices
among all managing healthcare organisations,
although just marginally higher than government
facilities.”® Moreover, compared to other types
of healthcare providers, faith-based and publicly
managed facilities in Malawi have a lower presence
of substandard and falsified drugs.!

On the other hand, FBPs in Malawi, Kenya,
and Haiti were found to be less likely to offer family
planning services compared to differently owned
providers,? and recent evidence shows that Malawian
FBPs are less likely to adhere to national sexual and
reproductive guidelines concerned with STI prevention
during family planning visits.?® Thus, differences in
motivation by organisation and area of health may also
impact service provision and performance. However,
the majority of research on comparative behaviour
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of faith-based and public provision with respect to
process quality rely on direct clinician observations
which may be subject to bias stemming from the
Hawthorne effect.® Similarly, a limitation with our
study is that we only observe clinical competence in a
hypothetical setting and not actual provider behaviour.
Moreover, we are unable to estimate the causal impact
of faith-based ownership on clinical competence due
to the reliance on cross-sectional data. Therefore, we
are not able to distinguish whether our findings stem
from organisational differences, or the selection of
staff as has been reported to be the case in Rwanda
and Ethiopia.**

Nonetheless, we show that the observed
differences in clinical competence by ownership
concerning childhood diarrhoea and diabetes type 2 in
adults, as well as the lack of a difference across other
common illnesses, are qualitatively similar when
adding various controls for provider performance.
These findings contribute to the limited knowledge
regarding differences in service provision of differently
managed healthcare organisations in LMICs. In
particular, we add to the scarce literature concerning
quality differences between faith-based and public
healthcare providers. Rigorous evidence in this area
is of great importance as FBPs play an important
role in healthcare delivery in SSA, particularly in
fragile states, and heterogeneity in service quality
may lead to unequal access to quality healthcare and
health outcomes. Moreover, governments in SSA
often perceive faith-based providers as substitutes
to government facilities where public investment
in healthcare is lacking, which warrants a thorough
investigation in variation in performance.
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