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ABSTRACT

The move towards universal health coverage is premised
on having well-functioning health systems, which can
assure provision of the essential health and related
services people need. Efforts to define ways to assess
functionality of health systems have however varied,

with many not translating into concrete policy action and
influence on system development. We present an approach
to provide countries with information on the functionality
of their systems in a manner that will facilitate movement
towards universal health coverage. We conceptualise
functionality of a health system as being a construct of
four capacities: access to, quality of, demand for essential
services and its resilience to external shocks. We test and
confirm the validity of these capacities as appropriate
measures of system functionality. We thus provide results
for functionality of the 47 countries of the WHO African
Region based on this. The functionality of health systems
ranges from 34.4 to 75.8 on a 0—100 scale. Access to
essential services represents the lowest capacity in most
countries of the region, specifically due to poor physical
access to services. Funding levels from public and out-
of-pocket sources represent the strongest predictors

of system functionality, compared with other sources.

By focusing on the assessment on the capacities that
define system functionality, each country has concrete
information on where it needs to focus, in order to improve
the functionality of its health system to enable it respond
to current needs including achieving universal health
coverage, while responding to shocks from challenges
such as the 2019 coronavirus disease. This systematic
and replicable approach for assessing health system
functionality can provide the guidance needed for investing
in country health systems to attain universal health
coverage goals.

INTRODUCTION

The health systems resilience supplement in
the BMJ Global Health 2019 explored different
perspectives on how to build and sustain
resilient health systems in the context of
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Key questions

What is already known?

» Health system functionality is crucial for attainment
of universal health coverage and other health-
related goals.

» There have been multiple efforts to assess health
system functionality, which have not provided the
expected guidance towards appropriate investment
in the system.

» Health systems are more complex than building
blocks, with various inter-relations and soft ele-
ments influencing the outputs from health system
investments.

What are the new findings?

» Health system functionality can be viewed from the
status of four capacities: access to essential ser-
vices, quality of care, demand for essential services
and resilience of the health system.

» Health systems have a wide range of functionality
within the region, which is not explained solely by
income level, country size or population.

» Access to essential services remains the rate-
limiting capacity for system functionality in most
countries of the region, due to low levels of physical
access to services.

» Public financing provides the biggest improvement
in health system functioning compared with ex-
ternal and out-of-pocket financing. Out-of-pocket
expenditure is negatively correlated with system
functionality.

multiple sector needs.! Since then, the health
landscape has evolved, as a result of the
COVID-19 pandemic, but also the increasing
country demand for initiatives and measure-
ment approaches for performance of health
systems, in the context of the primary health-
care revitalisation agenda. Drawing from
available evidence, this article concludes the
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Key questions

What do the new findings imply?

» Decision makers can make investments targeted at specific capaci-
ties of the health system based on their functionality scores.

» The poor performance of the capacity on access to essential ser-
vices is of regional concern and must therefore not be neglected in
health systems development efforts.

supplement by proposing an approach for measuring the
functionality of health systems needed to address current
health needs and facilitate movement towards health
goals, specifically universal health coverage (UHC).

Understanding health systems has been central to the
health agenda over the past 20 years. The 2000 WHO
World Health Report initiated conceptual work around
describing health systems, proposing health system
boundaries and cross-country comparisons.” Lessons
from this process led to the elaboration of the health
systems building blocks in 2007 as a means to define and
characterise health systems, together with their linkages
to health goals and objectives.” This approach has been
used to assess health systems, though this has largely been
in high-income countries,”” with fewer such initiatives in
the developing world.*"" Additionally, the uptake and use
of results from these assessments by decision makers and
their impact on system development has been limited.'*'?

The building blocks conceptualisation however only
tells part of the story of what a health system entails. As
a result, further conceptual exploration has continued,
specifically on how to incorporate the observed complex-
ities of the health system, their structure and how they
produce results."* * Sheikh et al'® proposed a conceptu-
alisation that incorporates the role of software elements
and the context in which a system operates, as important
in describing what a health system entails. This concep-
tualisation highlights the need to focus on three sets of
elements in a health system: the hardware: corresponding
to the tangible (staff, infrastructure and medicines) and
intangible systems and processes; the discreet elements:
software corresponding to the intangible inter-related
elements such as relationships, values and cultures; and
the context: corresponding to the environment within
which the system operates at a given place and time.
The COVID-19 pandemic has, among other things, high-
lighted the importance of the contextual environment
as an influence on health system functionality. Inhibi-
tive social, environmental, economic and political envi-
ronments have been shown to hinder the availability,
functioning or use of the health system hardware and
to influence the expression of the software. Figure 1
illustrates these different elements important in under-
standing a health system.

An effective understanding of the functioning of
a health system entails appreciation of the nature,
depth and interactions among these complex and
dynamic elements over time. The complex and adaptive

Health Service
governance delivery
processes processes

Financial Health

Information
systems

management
systems

Figure 1
elements.

Scope and relationships of health system

characteristics of these elements and their interactions
makes such an assessment complex and multifaceted.
There are multiple correct ways to mix, match and
interact the elements of a system to produce the desired
outcomes. For instance, improving effective pentavalent
vaccination coverage can be achieved by investing in
different combinations of better staffing, expansion of
infrastructure, expansion of service delivery processes,
better management of vaccine logistics, among others.
Singling out one intervention from these options will
usually not lead to the desired result, as its effects may
be undone by gaps in other elements. Multivariate anal-
yses that explore different ways to invest in the system
would thus be more appropriate. Despite the large data
requirements for such an exercise, such an analysis will
lead to multiple appropriate ways of mixing the elements
to produce desired outcomes.

The difficulty of determining system functionality in
a useful manner should not diminish its importance for
decision making.'” In this paper, we present an approach
for understanding the functionality of health systems that
provide actionable information to decision makers.

Conceptual approach

Our conceptualisation of functionality focuses on how
well a given health system is designed to deliver on
expected results for the population. Instead of deter-
mining the state and interactions of the different
elements constructing the system, we instead focus on
understanding the capacities that a functional system
needs to exhibit, irrespective of the investments and
their interactions. By determining and monitoring these
capacities, a decision maker is able to identify the appro-
priate mix and inter-relations of the system elements that
will be optimal for improving functionality.
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From a logical perspective, these capacities are viewed
as the outputs of the investments made, at the input
and process level, and can define attainment of desired
outcomes. Though they already exist in literature, they
have not been categorised as outputs. Originally, when
the health system building blocks were introduced, three
intermediate goals of a system were suggested: access to
care including community engagement, quality of care,
and coverage of services."® We however view the goal of
increased coverage as an outcome, arising from having
access and quality capacities. Thus, when individuals,
households and communities feel the need for and have
access to quality services, then they will use these services,
leading to increased coverage."” Indeed, access and
quality have been recognised as key capacities of a well-
performing health system by many in academic discourse
and policy spheres—access being concerned with the
system’s capacity to overcome barriers to services, while
quality of care is the process with which care is provided.
In addition to these two capacities, the level of effective
demand for essential services by a population is another
potential capacity. The ongoing discourse on Primary
Health Care (PHC) revitalisation demonstrates this, as it
requires systems to put the needs and demands of people
at the centre of their focus-shifting away from politically
determined priorities.””* We therefore have identified
three capacities important for determining the function-
ality of a health system: access to, quality of and demand
for essential services. However, the capacity to sustain
provision of these essential services is advocated for as
an additional core capacity of a health system.* ** The
constant shocks health systems are subject to has brought
the issue of service continuity to the fore.” For example,
96 infectious disease outbreaks were documented in the
region in 2018 alone,”® and the 2014 Ebola virus disease
outbreak in West Africa and the COVID-19 pandemic
have all highlighted the devastating effects of shocks
on health systems’ ability to deliver essential services.”’
The capacity to be resilient to external shocks, ensuring
populations have access to quality services they have
demanded, is therefore important for optimal function-
ality of any system.

We therefore use, as a working definition, these four
capacities as the basis of a functional health system
that can deliver on its health outcomes. Irrespective of
the unique way health systems are structured in a given
country, they should aim to improve these four capaci-
ties, in order to place them on a path to achieving desired
outcomes.”® A functional health system in this context is
conceptualised as one that maximises the attainment of
UHC in a country, but also contributes to better coverage
of other health-related targets and health security. The
functional health system contributes, together with inter-
ventions from other sectors, to the desired coverage of
health-related Sustainable Development Goal (SDG)
targets and health security. Subsequently, the realisation
of desired coverage for UHC, health security and other
health-related outcomes will place countries on the path

to good health and well-being in an effective, efficient
and equitable manner. These linkages are illustrated in
figure 2.

This study aims to derive a value for each of the four
capacities in each country of the WHO African Region as
a reflection of its status. This would provide guidance on
which capacities a decision maker needs to focus on—the
lower the value, the higher the need to focus on it. For
instance, a value showing low access to essential services
compared with resilience points decision makers to the
need to prioritise efforts for improving access. We opted
to construct an index value for each capacity of health
system functionality. This approach is widespread in
global development, including in emergency prepared-
ness and response,” health security” and essential health
service coverage.'” It provides a practical way to demon-
strate how the capacities of functionality compare to each
other in a country and across peer countries.

We recognise the complex set of issues hidden behind
each of the four capacities that would require a wide
range of indicators to unpack. As such, we deconstruct
each capacity into vital signs, representing a group of
subcapacities that, taken together, constitute the overall
capacities. Use of vital signs allows a more targeted group
of indicators to be selected and monitored and also
provides more granular information on where a country
needs to focus within each capacity. The proposed vital
signs are those used in the WHO Africa Regional Frame-
work for health systems development towards attain-
ment of UHC, following a 2-year (2016-2018) process
of expert consultations involving the 47 countries of the
region.” ** Access to essential services comprises three
vital signs: physical access, financial access and sociocul-
tural access; quality of care comprises three vital signs:
user experiences, patient safety and effectiveness of care.
Demand for essential services comprises two vital signs:
individual healthy actions and health-seeking behaviours.
Finally, resilience comprises two vital signs: specific resil-
ience (emergency preparedness and response capacity),
and the non-specific resilience (inherent capacity of
the health system); these are defined in more detail in
a separate publication.” ** The index for each capacity
is computed based on the scores for the vital signs that
constitute it.

We present the approach to test these capacities, as
measures of system functionality, and the emerging
results for the 47 countries of the WHO African Region.

METHODS

Deriving the scores for each vital sign

Vital signs were constructed from indicators that relate
to it. Multiple indicators were used for each vital sign to
reduce the influence of a single indicator and ensure the
score and resulting capacity index reflects the multiple
actions that are needed to improve it. Given challenges in
data availability across multiple indicators across 47 coun-
tries, proxy indicators were used, which were selected

Karamagi HC, et al. BMJ Global Health 2021;6:€004618. doi:10.1136/bmjgh-2020-004618 3



BMJ Global Health 8

Maximal Health Impact, attained in an equitable, and efficient manner

‘ Attainment of GOOD HEALTH AND WELLBEING ‘

3

Improving targets for ‘ ‘

Improving targets for

@

‘ Improving targets for

HEALTH-RELATED SDGS UNIVERSAL HEALTH COVERAGE HEALTH SECURITY
A A 3 [} f
E Other E E E E i E Other E
| Sectoes: === = L e R T T ) L---.: Sector’s |
| actions E \ actions |
Effective Better Higher Robust
DEMAND ACCESS QUALITY RESILIENCE
" aionships & pons.
RS LN g
<9° O\Q‘ P -l \\\\ D .
o4 ’ N SN2
£ y v \
’}/ / % < \
// <l /’ QS/ g
/ ‘q‘}/ ‘9 \
/ & S 2 \V \
/ ,/ g A \ \
/ / x Health Service ) \
‘L | ‘s governance delivery (=3 "’_77—4'
[ "J‘ 5 processes processes Ql | I
&
‘ = - ’ |
'li \ Financial Health '< |
\ % "‘ management Information / o |
\ 8\ systems systems FIEss
\%\ /)
\ 2\ : / 2 /
\ ® < /s /
\ % ] e /
X J&X g(x 6“' §' //
£ C 4
\» 0/ N pﬁoat P \“th . y
A N CTS INQWOR™ A/ “@
S N S
% % ~_* £
%D > [euopezed© &
2, e
%
%

Figure 2 Conceptual approach linking system functionality with outcomes and impact.

based on the following criteria: (1) it is thematically
related to the vital sign; (2) there is country-level data for
the indicator; and (3) the data are publicly available from
a reputable source. The proxy indicators represent the
closest data that exist, related to a specific vital sign and
are shown in table 1.

Data sources

For the indicators identified, a preference was given
to data sources that provide primary data, including
household surveys and facility assessments. Beyond
these, indicator data were obtained from publicly
available sources, including the WHO Health Obser-
vatory, the United Nations Sustainable Development
Goals database and the World Bank World Develop-
ment Indicators. The only vital sign with no data from
these sources was on non-specific resilience, which was
derived from health facility resilience assessments
conducted during routine disease surveillance activi-
ties among countries in the region.” The data used in
this study represent the latest data values available for

each country between 2010 and 2018 and are shared
in online supplemental appendix S2. In instances
where data points were absent for some countries,
we implemented Multivariate Imputation by Chained
Equations (MICE) using R software to impute for
the missing data; the methodology works under the
assumption that given the variables we used in the
imputation procedure, the missing data are missing at
random. This implies that the probability that a value
is missing depends only on observed values and not
on unobserved values.

We used a regression equation with the relationship
that overall performance is explained by 34 proxy
indicators. Based on this relationship, the missing
variables were imputed using the predictive mean
matching, a procedure implemented within the MICE
package in R software.

Calculating the index
For each vital sign, a score was derived from the
values of the proxy indicators in a stepwise manner.

4 Karamagi HC, et al. BMJ Global Health 2021;6:6004618. doi:10.1136/bmjgh-2020-004618
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Capacities Vital signs Proxy indicators

Quality of care in service Individual healthy Antenatal coverage (% receiving 4+ visits).
provision actions Community health workers density (per 1000 population).

Total alcohol consumption per capita (litres of pure alcohol), 15+ years of age.
Smoking prevalence, total (ages 15+ years).

Health-seeking Antenatal Care (ANC) 1- 4 drop out.

behaviours Diptheria, Pertusis, Tetanus (DP) containing vaccine, dose 1- 3 drop out.
DTP3-Measles Containing Vaccine (MCV) drop out.

Demand for family planning satisfied by modern methods.

Care seeking behaviour for child pneumonia.

Resilience to disruptive Specific resilience Capacity for preparedness.
shock events

Capacity for detection.
Capacity for response.

Non-specific resilience Awareness of system capacities and risks.
Diversity of services and capacities.
Self-regulatory capacity for rapid decision making.
Local resource mobilisation capacity.
Transformation capacity.

This involved: (1) normalisation of all the indicator = a capacity index; and (4) centralisation of the four

values to a range of 0-100 to make them compa-  capacity index values to derive the overall function-
rable; (2) centralisation of the indicator values for ality index.
each vital sign into a score; (3) centralisation of the Normalisation of the indicators was done using the

score values for each vital sign in a capacity to derive  formula:

Karamagi HC, et al. BMJ Global Health 2021;6:6004618. doi:10.1136/bmjgh-2020-004618
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(XI _ (xi*xMinimum) > % 100
(%Maximum —XMinimum)

where x, . and x, . are the lowest and highest

reported values, respectively.

This standardisation made the indicators compa-
rable, with each country’s value ranging from 0 to
100, representing the worst and best country values
for the indicator.

The score for each vital sign was derived as the
arithmetic mean of the indicators constituting it.
Similarly, the index for each capacity was derived as
the arithmetic mean for each of the vital signs consti-
tuting it, with the overall system functionality index
being the arithmetic mean of the four capacities
constituting it. Finally, the regional values for each of
the capacities and the overall index were calculated as
the geometric mean of all country scores. We applied
the same weighting at each stage to emphasise the
importance of each indicator, vital sign and capacity,
respectively. A differential weighting denotes an
implicit ranking of importance, which is contrary to
the assumption that they are all crucial for overall
system functionality.

Construct validity

We make several structural and conceptual assumptions,
whose validity we tested to improve confidence in the
approach. Specifically, we explored whether: (1) the four
capacities are appropriate predictors of desired health
outcomes on their own; (2) the applied proxy indicators
are appropriate predictors for the vital signs for each
capacity; and (3) the emerging results are associated with
predictors of functionality, such as efficiency, equity and/
or effectiveness. We calculated Spearman’s rank corre-
lation coefficients (rho) between the computed index
and certain key indicators to test face validity. Correla-
tions were interpreted in a standard manner as defined
in literature: <0.351ow, 0.36-0.67 moderate and 0.68-1.0
as high.” We explore both the magnitude and the rela-
tive strengths of correlations in ascertaining face validity,
as well as our conceptual approach and methods. See
online supplemental appendix S3 for details.

In ascertaining how appropriate the four capacities are
in predicting desired health outcomes, we compared the
emerging results with the UHC service coverage index,
minus its service capacity and access component. This is
constructed from multiple service coverage outcomes,
providing an appropriate comparator for system func-
tionality. We opted to focus our analysis of UHC solely on
elements of service coverage, rather than financial risk
protection, given the ongoing debate on the measure-
ment challenges associated with current thresholds
used in the calculation of the official SDG indicator on
financial protection as a component of UHC.”™™ We
removed the service capacity and access component as it
is conceptually meant to measure the health system func-
tionality component and thus may introduce predictable

collinearity. We calculated values for spearman’s rho
between the emerging functionality scores and the UHC
index, postulating that a strong correlation would confer
face validity of the emerging index as a good predictor
of UHC attainment. We anticipate a reduced correlation
between the emerging functionality index and health
security/other health-related outcomes, as these require
investments from other sectors whose magnitude varies
in different countries and contexts.

Looking at the correlation between the emerging
results and the impact level, we postulate that there is
a strong significant correlation between a functioning
health system and better impact based on improved
health outcomes and systems efficiency. We postulate that
the emerging correlation, while strong, should be weaker
than that with the UHC service coverage index (minus
service capacity and access component). We calculated
values of Spearman’s rho between the emerging func-
tionality index and maternal mortality ratio (MMR),
under-5 (U5) mortality rate and neonatal mortality rate.
We also examined its relationship with independently
derived efficiency levels of health sectors.” To advance
this efficiency analysis, we also examined the relationship
between the functionality index and funding by source.
This was to better understand which funding sources are
most effective at improving health system functionality
for attainment of universal health coverage. We calcu-
lated Spearman’s rank correlation coefficients between
the system functionality index and public, private, out-of-
pocket and external sources of funding.

Sensitivity analysis

The emergent values are dependent on the decision of
indicators, representativeness of data used, methodology
for imputation of missing data points, index construction
process (arithmetic vs geometric mean) and the meth-
odology for standardisation of constituent indicators.
Sensitivity analyses tests the robustness of the decisions
relating to these variables.

We recalculated the index using the arithmetic mean
for regional values, as opposed to the geometric mean.
We also assessed the effect of switching the data normal-
isation methodology to using a standardised minimum
value of zero as compared with using the least value as the
zero value based on the formula:

(}( - (")) x 100
(%Maximum)

In order to explore the appropriateness of the proxy
indicators used to measure the respective vital signs and
capacities, we drew on the work of Hogan et al'” to assess
the sensitivity of the index to each indicator by assessing
the impact on the value by dropping one indicator at a
time. If a given indicator is not appropriate, its removal
would lead to a significant change in the values of the
vital sign and the overall index value for that capacity.

Finally, to test the robustness of the index to alter-
nate weighting schemes, we recomputed the index with

6 Karamagi HC, et al. BMJ Global Health 2021;6:6004618. doi:10.1136/bmjgh-2020-004618
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an adjusted weighting scheme, applying weights gener-
ated through principal component analysis (PCA). The
emergent index was then correlated with the original
index that defaults to equal weighting across all indica-
tors. In carrying out the PCA, we selected the first four
components, as they cumulatively explained 50% of
the variation. We then generated the indicator loadings
(eigenvectors) for each of the selected four components.
The weights for each indicator were calculated based on
the square of the loading, multiplied by the normalised
value of the indicator (see online supplemental appendix
S3).

Patient and pubic involvement statement

Neither patients nor the public were directly involved in
the design of the study as it was primarily analytical. The
research question and measures were not informed by
patients’ or public’s experiences, as this study was largely
analytical and based on publicly available data.

RESULTS

Construct validity

The computed functionality index has a strong correla-
tion with the UHC service coverage index minus service
capacity and access component (r=0-7844, p<0.001) by
country (figure 3).

The emerging functionality index can therefore be
considered a valid predictor of the desired health service
outcomes countries are aspiring to achieve.

Looking at the value of each of the four capacities in
constructing the functionality index, the overall func-
tionality index correlation with the UHC index dropped
to r=0.7056 when we removed resilience capacity (func-
tionality due to access, demand and quality capacities);
r=0.6439when we removed access capacity (function-
ality due to resilience, demand and quality capacities);
r=0.6256 when we removed quality capacity (functionality

due to access, resilience and demand capacities) and
r=0.6641when we removed demand capacity (function-
ality due to access, quality and resilience capacities).
Each of these correlations remained strong but weaker
than the correlation of the original index (constituted by
the four capacities); this validated their importance as a
consolidated set of capacities.

The correlation between the emerging functionality
index and health security is low (r=0.282, p>0.15)- in
line with our expectations; the influence of other sector
actions is significant and varied enough to make the
correlation low. Health system functionality is not the
sole predictor of health security as we postulated in our
conceptual approach.

The absolute Spearman’s rho values for the correla-
tion of the functionality index with MMR, U5 mortality
and neonatal mortality rate were 0.595, 0.709 and 0.675,
respectively, all with p<0.001, further pointing towards
strong face validity of the computed index. The strength
of the correlation is lower than that of the UHC service
coverage index (r=0.7844, p<0.001) as hypothesised,
thus also validating the relationship highlighted in the
conceptual approach.

Looking at the correlation of the index with measures
of system efficiency, there was also a strong positive
correlation between the overall system functionality
index and health system technical efficiency scores for
UHC (r=0.6908, p<0.001).

Furthermore, we find a moderate correlation between
total current health expenditure per capita and overall
system functionality (r=0.484, p<0.001). We explored
the reasons for this moderate correlation with funding,
despite high correlation with efficiency, by disaggregating
the different funding sources and exploring correlations
between each source of funds and the system function-
ality index. A statistically significant correlation is found
with public and out-of-pocket funding sources: positive
with public funding (r=0.604, p<0.001) and negative
with out-of-pocket expenditure (r=-0.503, p<0.001).
No correlation or statistical significance was found with
other sources of health funds (external funding r=-0.166,
p=0.113; domestic private health expenditure r=0.181,
p=0.197; voluntary health insurance r=0.340, p=0.029).

Index values by country and component of functionality

On confirming the validity of the construct and data, we
now present the emerging findings by country. Figure 4
illustrates the relative functionality of health systems in
the African Region overall and for each capacity.

Overall system functionality is particularly low in
the central African group of countries. The capacities
relating to access to essential services and resilience of
health systems appear to have the lowest functionality.

The actual values by country, together with values for
the specific vital signs under each capacity, are shown
in table 2. The functionality does not appear related to
income level, country size, nor population. The most
functional health systems are for Seychelles, South

Karamagi HC, et al. BMJ Global Health 2021;6:6004618. doi:10.1136/bmjgh-2020-004618 7
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Africa, Eswatini, Botswana and Algeria, respectively,
while those with the least functional are for Gabon, South
Sudan, Equatorial Guinea, Central African Republic
and Chad. Using Algeria as an example, overall system
functionality is high compared with other countries of
the region (67.7), which is contributed to by all the four
capacities, though access to essential services is the lowest
performing capacity (62.3), primarily due to low finan-
cial access vital sign (55.2 value).

Looking at the vital signs, insufficient physical access,
low user experiences, low household health-seeking
behaviours and low general resilience are the rate
limiting vital signs across the capacities for access, quality,
demand and resilience of systems, respectively. Physical
access is exceptionally low, making this a key area of
regional concern. Populations are just not able to reach
the facilities able to provide them with the essential
services they need.

Emphasis needs to be placed on capacities and their
vital signs with lowest values. While the sector needs to
invest in actions across all the capacities, as none of them
are fully functional, higher priority should be placed
on activities that will improve the capacities with lower
values. Interpretation is therefore more powerful at a
country level.

Sensitivity analysis

The sensitivity tests indicated that the index is largely
robust and stable across various computational
approaches.

Substituting the arithmetic mean for the geometric
mean, the rank correlation between the values for overall
system functionality across both calculations was strong
(r=0.9904, p<0.001).

Use of an alternate methodology in normalising the
indicators left the relative functionality values largely
unchanged, with a strong rank correlation coefficient of
r=0.971,p<0.001 between the two approaches.

Looking at the appropriateness of the proxy indicators,
the rank correlation coefficient across all the indicator
permutations for access to essential services was strong
(highest: r=0.9964; lowest: r=0.8889, p<0.0001), and the
median absolute difference in the regional value for the
various index permutations as compared with the orig-
inal index was 0.649 (IQR=4.2). For quality of care, the
rank correlation coefficient across all the permutations
was strong (highest: r=0.9606; lowest: r=0.7061), and
the median absolute difference in the various index
permutations as compared with the original index was
0.089 (IQR=2.1). For demand for essential services, the
rank correlation coefficient across all the permutations
was strong (highest: r=0.9845; lowest: r=0.8439), and
the median absolute difference in the various index
permutations as compared with the original index was
0.197 (IQR=2.1). Finally, for resilience, the rank correla-
tion coefficient across all the permutations was strong

(highest: r=0.9741; lowest: r=0.5955), and the median

absolute difference in the various index permutations as
compared with the original index was 0.028 (IQR=4.2).

Finally, the correlation coefficient between the index
with a differential weighting scheme versus the index that
applied equal weighting was r=0.844, which indicates a
very strong correlation between both approaches and
therefore suggests that the author’s choice of an equal
or unequal scheme does not significantly change country
rankings in the relative index. The choice to default to
equal weighting is further justified, as no single weighting
scheme can reflect every country’s priorities.

DISCUSSION

Assessments of health system functionality have often
employed complex approaches for comparing countries’
health systems against each other. These analyses have
generated debate on their practicality and relevance for
policy-making. The approach taken in this paper recog-
nises these challenges and offers a different approach
that aims at providing countries with guidance on where
to strengthen their systems.

We use a systematic and easily replicable method, based
on publicly available data, to provide country-specific
information on where emphasis needs to be placed to
develop systems. The conceptual approach, together
with the methods, have been validated, strengthening
confidence in the results. The four capacities used to
construct functionality appear to be adequate and accu-
rate at this, and the system functionality index is a stronger
predictor of desired health service outcomes captured in
the UHC index but not for other outcomes influenced
significantly by actions in other sectors. This is especially
important when we attempt to link health security with
health systems status, as has been attempted during the
COVID-19 pandemic and previously presumed to be a
given. The state of health security in a country cannot be
predicted just by the state of health systems. More effort
is needed to improve the general resilience that needs to
exist within a system, irrespective of the kinds of threats it
faces for this to improve.

Looking at the emerging picture, the varied levels
of functionality observed across the region reflects the
complexity of systems and the need for country-specific
determination of actions towards UHC. A broad one-
size-fits-all approach will not be the best use of available
resources. That the access to essential services capacity
is quite low in most countries is of concern, despite
the current emphasis placed on addressing financial
barriers. It shows that the move towards UHC, even with
good financial access, remains difficult when populations
still have very low levels of physical access. This needs to
be addressed in each country by focusing on the health
system investment areas that will make the biggest differ-
ence in improving physical access. Alternative service
delivery approaches, including use of digital health and
other technological innovations, need to be explored to
accelerate improvements in these.

Karamagi HC, et al. BMJ Global Health 2021;6:€004618. doi:10.1136/bmjgh-2020-004618 13
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The strong correlation with efficiency and effectiveness
measures is useful, as it shows efforts to improve the capaci-
ties in countries will ultimately lead to good impact. Of equal
interest is the finding that functionality correlates strongest
with public funding, as compared with non-public sources
of funding, a finding that shows the importance of govern-
ments’ investment in health with domestic resources. This
also aligns with the current drive to increase public funding
and reduce outof-pocket funding in order to move towards
UHC. The inconsistent contribution of external health
expenditures, domestic private health expenditure and
voluntary private health insurance reflect the different ways
these sources are mobilised and used in countries.

Study limitations
While we have explored the face validity of the computed
index, we recognise the process still has some limitations.

First, we limit the ascertainment of construct validity to
predictability of UHC service coverage at the outcome level.
While UHC is a common target across countries, it does not
represent the full range of outcomes countries need to work
towards. Better outcomes across other health-related sectors
are also important but not reflected in the UHC index.

Second, the use of proxy indicators will always be inferior
to having the actual indicators. We call for a more detailed
appraisal of indicators and country-level data systems, partic-
ularly if a similar analysis is being carried out at the subna-
tional level.

Third, we avoid prescribing areas of the health system
where interventions are needed, recognising the fact that
each country has unique ways they need to develop their
system. However, it would be important to have a menu of
possible health system interventions for each of the health
system elements that would guide countries in terms of
system investments that would have impacts on each of the
given capacities.

Fourth, while the capacities identified are an appropriate
measure of system functionality for UHC, absence of an
equity correlation is a big gap. This could be incorporated
in similar subnational assessments by analysing changes in
functionality driven by equity stratifiers such as wealth quin-
tiles, age, gender and geographic location. This would allow
system development priorities arising from this analysis to
incorporate equity considerations.

Finally, an element that may further strengthen this empir-
ical analysis is to historically calculate the index for previous
years to be able to observe how performance changes over
time and how this variation is correlated with time variation
in other indices. An objective for further research would be
to correlate the index with exogenous policy changes over
time to evaluate its influence on policy change at country
level.

CONCLUSION

The paper offers a new approach for conceptualising system
functionality and generating information on the function-
ality of health systems for UHC attainment. It provides a

systematic but policy-relevant approach that countries can
use to develop their systems. The focus was to have a prac-
tical, empirical approach that decision makers can use, based
on available information, to determine how their systems are
functioning and where their efforts for improvement are
best placed. The disaggregation of the overall functionality
index into four capacities, and their vital signs, gives more
information on where effort needs to be placed. We move
the discussion of system functionality away from a focus on
standalone analyses of its constituent building blocks, to
a focus on understanding the strengths and gaps in cross-
cutting capacities that allow a decision maker to determine
which elements in the system they can focus on to improve
functionality. This has a key value proposition for countries,
given that issues faced by their systems are cross-cutting, not
mutually exclusive and context specific.

The outcomes of the paper are both the methodology
and the results of its application. Countries can replicate
this assessment at the subnational level to monitor the
functionality of those systems for more targeted policy
action.
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