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Background Health Care provision in terms of prevention, detection and treatment is pri-
marily dependent on the quality of the hosting Health System. In its health report 2000,
the WHO’s attempt to assess and rank health systems’ quality Worldwide was heavily crit-
icized. We propose a novel framework for health system performance and ranking using
three indicators for three domains; general health system performance, clinical outcome
of treatment applied to the main causes of death and health system sustainability domains.

Methods Each domain was rated as “A — high”, “B — intermediate” or “C — poor” according
to the aggregate score values of its three indicators. Hence the highest rank a health sys-
tem can achieve is “AAA” and the lowest is “CCC”. If there is a need to define a “numerical
rank” to further differentiate health systems with similar rating from one another, the total
health expenditure per capita per year was used as an additional “number 10” indicator to
achieve that level of differentiation. The framework was applied to Health Systems serv-
ing most of the World population including China, India, Brazil, USA, Russia, Germany,
Japan, UK, France, Singapore and Switzerland. Data pertinent to each indicator was cap-
tured from published reports in peer-reviewed journals and/or from official websites. A
Delphi survey was conducted for data not available online.

Results Among the 11 health systems tested, no one scored AAA, Switzerland, France,
Germany and Japan scored AAB, Singapore scored ABB, UK scored BBB, USA, Russia and
China scored BBC, Brazil scored BCC while India scored CCC. Total health expenditure
per capita per year lead to ranking Switzerland first followed by France, Germany, and
Japan.

Conclusion This novel ranking system is a practical and an applicable tool that test health
system performance and sustainability. It can be utilized to guide all organizations, peo-
ple and actions whose primary intent is to promote, restore or maintain health to achieve
their targets. An International Health System Ranking database that will be hosted by the

; Institute of Global, Health, Faculty of Medicine, University of Geneva, Switzerland.

The United Nations (UN) and the World Health Organization (WHO) favored Universal
Health Coverage (UHC) — defined as “...achieving the desired outcome of health system per-
formance, whereby all people who need health services (promotion, prevention, treatment,
rehabilitation and palliation) receive them, without undue financial hardship...” —as an over-
arching goal for sustainable development in Health [1,2]. Most countries, regardless of their
income levels, are now engaged in health care reforms efforts to extend the spectrum of UHC
service packages provided to individuals, in combination with maximum possible financial
protection [2,3]. The spectrum and quality of UHC offered, however, will primarily be influ-
enced by the quality of the hosting health system [4,5] that is defined as “all organizations,
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people and actions whose primary intent is to promote, restore or maintain health” [6]. The same applies to
implementation of International Health Regulation to combat epidemics/pandemics.

The WHO have previously ranked health systems [6] using five indicators derived from what was consid-
ered to be the main goals of a health system: (1) Health (level and distribution), (2) Responsiveness (level and
distribution) and (3) Financial fairness. Although considered the best health system ranking available by a
few [7-9], the WHO ranking was heavily criticized and has not been universally accepted [10-13]. The main
criticism is due to the use of a limited set of general indicators and none-use of direct clinical (case-mix) out-
come indicators that led to condemning health systems renowned for its clinical excellence such as those in
North America to a relatively lower rank and elevating health systems with far less clinical service capabilities
to higher ranks. The Canadian and the United States’ Health Systems were ranked 30" and 37™, respective-
ly despite the fact that the outcome of many clinical services in Canada and the United State are amongst the
best in the World. Moreover, low-income countries may also be disadvantaged by the WHO ranking, which
does not properly assess the efforts a country could make to improve access to care for a portion of its poor-
est population, if this improvement implies an increase in inequalities within the country. Indeed, the health
distribution indicator measures relative differences in quality, without taking into account the absolute level
of quality [14]. We have also noted that total expenditure on health, which is a major factor in health systems
performance and sustainability, was not fairly employed in the WHO 2000 report as it was not selected as the
6™ indicator. Non-use of “total expenditure on health” as an indicator in the WHO 2000 report has deprived
many better-funded health systems from achieving better ranks. The rationales for indicators selection in the
WHO 2000 report, quality of data and the techniques used for its interpretation and analysis were also sub-
ject to major criticism [10-13], even if its methodology was considered the most complete and transparent
compared to others existing rankings (Bloomberg; Commonwealth Fund ranking) [7]. Furthermore, Health
System sustainability was not previously addressed in any of the Health Systems Ranking reports [7,9,15].

Despite these highly critical reviews, however, the World Health Report 2000 has certainly placed health sys-
tems performance on the political agenda and stimulated major programs in health system research and anal-
ysis [7,9].

The wealth of health systems data generated since 2000 through the WHO, the Health Metrics Network, the
Institute for Health metrics and Evaluation, the European Observatory on Health Systems and Policies, and
others [16-20] have prompted health systems researchers, clinicians and politicians to re-emphasize the need
for “.. .identifying simple, practical, and understandable ways to assess the health systems performance with its com-
plex interlinked dimensions...” [4,7,9,15].

In this manuscript, we propose a novel conceptual multidimensional framework for rating health system per-
formance using 9 general, clinical, and sustainability outcome indicators. This score has the advantage of be-
ing simple, without complicated statistical calculations. Our framework allows rating Health Systems ranging
from AAA (Excellent) and CCC (Poor). If there is a need to “numerically rank” different health systems with
a similar rating, the total health expenditure per capita per year may be used as a tool to achieve that level of
differentiation. This framework may be used as a tool to accredit various health systems.

METHODS

We propose the use of nine health system outcome indicators categorized under the following three domains;
1. General performance (Table 1),

2. Clinical outcome (Table 2), and

3. Sustainability (Table 3).

The first domain, which includes general indicators, was designed to assess the well-being of a population.
The second domain measures the competencies and clinical performance of health services in a country. The
last domain focuses on the sustainability of a health system in terms of who finances it and how, but also in

terms of investments made to promote research in health care. The exact reasons for choosing each indicator
are summarized in the discussion.

The outcome indicators were selected and differ from those proposed in the WHO 2000 report according to
the following criteria;
1. Consistently represent the status of the relevant domain through:

a. Assessment of attaining general health system goals as defined by the WHO,
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Table 1. General performance indicators (Domain I)

TARGET PERFORMANCE TOWARDS TARGET FAR BELOW TARGET
(score =3) PERFORMANCE (SCORE =2) PERFORMANCE (SCORE =1)
1. UHC effective coverage (% of the population) >90% 50%-90% <50%
2. Female’s HALE at birth (in years) >70 50-70 <50
3. Number.sgrgical procedures performed as % S00% 50%-90% <50%
of the minimum number needed*
General performance score 9 6 3
UHC - universal health coverage, HALE — healthy life expectancy o
*Using region-specific denominators. ES
o
<
Table 2. Major clinical performance indicators (Domain II) A
TARGET PERFORMANCE TOWARDS TARGET FAR BELOW TARGET
(SCORE=3) PERFORMANCE (SCORE =2) PERFORMANCE (SCORE = 1)
4. Overall HAQ index >90 50-90 <50
5. HAQ index for Hodgkin’s’ ILymphoma >90 50-90 <50
6. % 30 d-survival of patients hospitalized with 205% 90%-95% <90%
acute MI
Clinical performance score 9 6 3

HAQ — health access and quality, MI — myocardial infarction

Table 3. Health system equity and sustainability indicators (Domain III)

TARGET PERFORMANCE TOWARDS TARGET FAR BELOW TARGET
(SCORE =3) PERFORMANCE (SCORE =2) PERFORMANCE (SCORE = 1)
7. % of accredited hospitals providing tertiary care >90% 50%-90% <50%
HSAs* for >90% or O HSAS’ for 509%-909
or >90% F)r u s for 50%-90% OF HSAs* for <50% or Out
) ) ) . of Pocket expenditure Out of Pocket expendi- )
8. Financial protection, health care equity and . . of Pocket expenditure* on
funding sustainability (% of the population) on health care less than— ture on health care” of health care of >7.5% of
¥ <5% of total household 5%-7-5% of total house- ;
) ) total household income
income hold income
9. Gov. funding for health research (% of GDP) >0.2% 0.05%-0.2% <0.05%
Health system equity and sustainability score 9 6 3

HSAs — health savings accounts, GDP — gross domestic product
*Includes policyholders share of health insurance costs like contributions levied on the total gross income or health insurance premium.

b. Evaluating the outcome of therapeutic interventions as for the main causes of death, including coronary
artery disease or cancer,
c. Testing health system sustainability via health care funding mechanism(s), infrastructure and human re-
sources development as well as funding levels of health research;
1I. With evidence published in peer-reviewed journals (or obtainable) for most (if not all) countries;
I1I. Least influenced by non-health system policies;
IV. Simple, non-composite and without complicated statistical calculations, when possible;

V. Amenable for a numerical scoring.

We tested our framework for rating health system performance by selecting 11 countries most of which are
high-income countries. We believed that high-income countries would have more available and/or accessi-
ble data.

Data were reviewed based on evidence published in peer-reviewed journals or from official websites (ie, who.
int, oecd.org or official government websites). We always used the latest data available. Results remains sim-
ple without any statistical calculation. Only Indicators #3 and #8 was obtained by combining data from two
different data sources.

Some of the data was difficult to identify, so we therefore conducted a Delphi survey. The principle of a Del-
phi survey is to ask a group of individuals to estimate the values of the missing data. We didn’t impose any se-
lection criteria on our survey participants other than being an expert in public health and working for one of
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the 11 selected countries. We invited 27 experts (2 experts per country on average) to participate in our sur-
vey and we asked them to assess the level of performance of the countries for which we had not found all the
data. The survey was conducted in two rounds. The first round consisted in submitting an anonymous ques-
tionnaire through an online platform; the second round consisted in analyzing the responses and sharing the
results with the experts. The most frequently answered score was adopted. If there was a need to differentiate
two scores with similar rate of answers, the most favorable score was selected. The more unanimous (100%)
the score awarded, the more reliable it was considered to be.

Weights assigned to indicators

Target Health System Performance was considered to exceed 90% of optimum results for an individual indi-
cator from data published in peer-reviewed journals. Each of the nine indicators is assigned a score “weight”
of “3” if it achieves that target performance level eg, if the Health Access and Quality (HAQ) index for an in-
dividual cause of death within that system is >90, a score “2” if it achieves close to the target performance eg,
if the HAQ index for an individual cause of death is 50-90, and a score of “1” if its achievements is far below
target performance level eg, if the HAQ index for an individual cause of death is less than 50.

RESULTS
Overall System Rating and Ranking

The collective score of the three indicators in every domain is given a rate of A, B or C as follows (Table 4):
1. “A” if the total score for its three indicators is 8-9, or
2. “B” if the total score for its three indicators is 5-7, or

3. “C” if the total score for its three indicators is 3-4.

Table 4. Overall health rating and ranking

GRADE A GRADE B GRADE C
General performance indicators (1-2-3) 8-9 5-7 3-4
Major clinical performance indicators (4-5-6) 8-9 5-7 3-4
Health system sustainability indicators (7-8-9) 8-9 5-7 3-4

Health Systems was then rated as AAA, BBB, CCC, or any combination of As, and/or Bs, and/or Cs (Table 5).
The rate of “C” in any domain is an indication of a failing (CCC and BCC) or critical (BBC, ABC and AAC)
health system performance, and implies an urgent need for a comprehensive health system review. Stable
health system (BBB, ABB) rating indicates that Health System performance is adequate, yet requires attention
to indicators scoring two or less, and mandates a review of the relevant domain(s). Above average (AAB) and
excellent (AAA) ratings indicates the health system is of high quality and is poised to sustain economic, polit-
ical, natural or man-made crisis. If there is a need to define a “numerical rank” to further differentiate health
systems with similar rating from one another, the total health expenditure per capita per year was used as an
additional (#10) indicator to achieve that level of differentiation.

Interpretation and integration of the Delphi method results

Among the 11 tested health systems, the Swiss Health System was ranked first followed by France, Germany
and Japan (Table 5). Several data came from the Delphi survey since not all were available in the literature
(Table 6). Indicators #1 #2, #4, and #5 could be found entirely in the literature (in peer-reviewed journals),
unlike indicators #7 or #8, which had to be estimated mostly by the Delphi survey. Data could be found for
the remaining indicators, but in a very heterogeneous manner depending on the country, which is why the
Delphi study had to be used on a case-by-case basis. For example, less data was found for India, China or
Brazil. While indicator #6 is well documented by OECD (Organization for Economic Co-operation and De-
velopment) and its member countries, it is less well reported at the global scale. Data for indicator #9 are also
very incomplete depending on the country even if extracted from the WHO Global Observatory on Health Re-
search and Development (R&D). A good understanding of health system implementation (eg, hospital accred-
itation processes), a detailed description regarding the distribution of health costs (eg, household participation
in health care costs through insurance premiums or deductibles) was sometimes necessary to rate countries
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Table 5. Overview of rating and raking scores

TOTAL HEALTH
TOTAL SCORE FOR  OVERALL EXPENDITURE PER NUMERICAL
INDIVIDUAL DOMAIN  RATING  CAPITA PER YEAR RANK*

SCORE FOR INDIVIDUAL INDICATOR

IN USS [21]
1 2 3 4 5 6 7 8 9 1 11 111
3 3 3 3 3 2 3 1 3
Switzerland D21 1231 119241 (18] 08 D51 126 271 28] 9 8 7 AAB 9956.3 1
3 3 3 3 2 2 3
France 2] 231 [1924] 1181 (18] 5 [29] 3 3 9 7 9 AAB 4379.9 2
Germany . > > > > . 2 ! 3 8 8 6 AAB 5033.5 3
[22]  [23] [19,24] [18] [18] [25] [30]
Japan [232] [233] 3[19] [138] [138] [225] 2 2 2 9 8 6 AAB 4169.0 4
3 3 3 2 1 3 1
Singapore 02 23] 2 [19] 18l 8l 125l 2 Bl 32 8 6 6 ABB 2618.7 5
UK . . > . > . 1 2 . 7 7 5 BBB 3858.7 6
[22] [23] [19,24] [18] [18] [25] [32]
USA > . > . > . 2 1 1 7 7 4 BBC 10246.1 7
[22] [23] [19,24] [18] [18] [25]
. 2 2 3 2 2 1
Russia 1 1 2 7 5 4 BBC 585.9 8
[22]  [23] [19,33] [18] [18] [32]
China . > . : ! 1 1 2 2 7 4 5 BBC 440.8 9
[22]  [23] [19,24] [18] [18]
Brazil . . > . ! 1 1 1 1 7 4 3 BCC 928.8 10
[22]  [23] [19,33] [18] [18]
India ! . 1[19] ! ! 1 1 1 1 4 3 3 CCC 69.3 11
[22] [23] [18] [18]

*Prioritized primarily according to the overall rating and secondarily according to the total health expenditure per capita per year.

Table 6. Overview of Delphi survey results*

SCORE FOR INDIVIDUAL INDICATOR

3 6 7 8 9
Switzerland
France 3,71,4% 3,71,4%
Germany 2,71.4% 3,71.4%
Japan 3,57.1% 2,85.7% 2,71.4% 2,71.4.7%
Singapore 2,57.1% 2,57.1%
UK 1,57.1% 2,57.1%
USA 2,85.7% 1, 100% 1,57.1%
Russia 1,71.4% 1,71.4% 2,57.1%
China 1,71.4% 1,71.4% 2,57.1% 2,57.1%
Brazil 1,71.4% 1,71.4% 1,85.7% 1,85.7%
India 1,85.7% 1,85.7% 1,85.7% 1, 100% 1,85.7%

* the number in parenthesis indicates the percentage of experts who awarded this score.

adequately, which is why we preferred to use the Delphi survey for countries where we were uncertain (indi-
cator #7 and #8). The data found on these indicators (#7 #8) came mostly from official government websites
and not from global database.

DISCUSSION

The analysis associated with the development of this alternative score is based on an academic and neutral
perspective. The rationale for the selection of each indicator is presented in a discussion supported by docu-
mented data sources.

A key element of this score was to circumvent the limitations of the World Health Report 2000, for the reasons
mentioned in the introduction. In order to do so, we have elected to:
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1. Increase the number of performance indicators to a total of nine indicators used to rate health systems +
one additional indicator (total health expenditure per capita per year) to allow numerical ranking of health
systems that may have similar rating

2. Include outcome indicators for clinical services including mortality-to-incidence ratios (MIRs) and risk-stan-
dardized outcome of therapeutic interventions targeting major causes of Death
3. Include outcome indicators for long term sustainability of health system performance, including sustain-

ability during economic crises, Natural and/or Man-made disasters, endemics or pandemics as well as po-
litical upheavals

4. Elaborate on the criteria and the rational used in selecting individual indicator as well as the methods and
reasons for weighing each indicator in a relatively simple, practical and understandable framework

5. Select independent - rather than composite - indicators to avoid potential technical errors in calculating
the latter.

6. Weigh these indicators using either data published in peer-reviewed scientific journals or data that can be
obtained without much difficulty for most — if not all — countries

The first indicator of our score considers the proportion of a population that has access to the essential health
services they need, when and where they need them, without getting into financial difficulty (UHC) [34]. The
term “essential” is used to describe the health services that a country considers to be available to all people who
need them [3]. However, the contents of these health services vary between different health systems and are
often focused on primary and secondary health care services such as access to Vaccinations and the WHO’s es-
sential medicines list. Advanced, often costly, tertiary and quaternary health service packages such as advanced
care for the mentally ill, emergency medical and surgical services, interventions for coronary artery disease,
immunotherapy for cancer, bone marrow and organ transplantation are rarely included in todays UHC pack-
ages [1-3,35]. Measuring effective coverage at the health-system level is therefore essential for understanding
whether health services are of quality and can produce health gains for populations of all ages. Indicator 1#
was derived from the UHC effective coverage index based on the Global Burden of Diseases, Injuries, and Risk
Factors Study (GBD) 2019. The GBD (2019) assessed UHC effective coverage for 204 countries and territo-
ries from 1990 to 2019 by incorporating health needs in term of — promotion, prevention, treatment, rehabil-
itation, and palliation — among different population age group, what showed its utility and role in supporting
improved health outcomes for all people [22].

With increasing life expectancy in most countries, the question of whether the additional years of life gained
are spent in good health or poor health has been increasingly relevant. Moreover, the burden of disabling
conditions has serious implications for health system planning and health-related expenditures [17]. In this
work, we considered the number of years of life spent in good health and especially among women essential
to assess the performance of a health system (indicator #2). Female’s Healthy life expectancy (HALE) at birth
provides a summary measure for woman health across by considering all causes combined and by weighting
years lived with a measure of functional health loss before death. It's the most comprehensive measure among
competing expectancy metrics [17,36].

Surgical care is essential for managing diverse health conditions — such as injuries, obstructed labour, malig-
nancy, infections and cardiovascular disease — and an indispensable component of a functioning health sys-
tem. All health systems do not provide these essential interventions to their population [19,24]. Recent surveys
and expert opinions suggest that up to 30% of the global burden of disease requires a minimum number of
surgical procedures for adequate management [19,37]. Data from the Global Burden of Disease (GBD) study
from the Institute of Health Metrics and Evaluation estimated that more than 321 million surgical procedures
would have been needed to address surgically-amenable diseases in the 6.9 billion World population in 2010
[19]. The minimum number of surgical procedures required ranged between 3383 operations per 100000
population in central Latin America and 6495 operations per 100000 in Western sub-Saharan Africa. Only ro-
bust health system will cater-for and be ready to deliver such complex and relatively costly, yet cost-effective,
services. This indicator is measured as the ratio between the number of surgeries performed on average per
country and the estimated surgical procedure needed by region of the world. This estimated surgical proce-
dure need by regions and not by countries can lead to bias, since there may be significant differences between
countries within a same region. However, at the current time we do not have more specific data per country
that allows this analysis.

A key component of achieving universal health coverage is ensuring that all populations have not only access
to health care but also to quality health care. Indicators #3 and #4 assess the concept of predictable and avoid-
able mortality in the presence of effective care. This is an essential starting point for assessing the quality of
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care provided by health services. They were derived from the Healthcare Access and Quality (HAQ) Index re-
port that was based on a systematic analysis of 32 diseases from which death is preventable (ie, coronary heart
disease, cancer, major trauma) in the presence of effective care, using health system data from 195 countries
between 1990 and 2016 [18].

That analysis involved the following steps:

¢ Constructing MIRs for cancers and risk-standardizing non-cancer deaths to remove variations in mortality
not directly amenable to health care,
* Calculating the HAQ Index on the basis of principal components analysis, providing an overall score of per-

sonal health-care access and quality on a scale of 0-100; Zero was determined by the first percentile observed
(ie, highest death rates or MIRs), and 100 was applied to the 99" percentile (ie, lowest death rates or MIRs).

PAPERS

This indicator was also chosen because it indirectly tests the ability for collaboration between health services
within the country and with neighboring countries. For example, in order to manage the high influx of pa-
tients with COVID-19, Swiss, French or German hospitals transferred their patients to relieve hospitals on the
verge of saturation and to guarantee quality care [38]. Finally, we incorporated the HAQ index for Hodgins
lymphoma as an independent indicator. Hodgkin lymphoma is a highly curable disease by current treatment
standards. It implies access to diagnostic and treatment modalities that may not be available in settings with
restricted health care resources [39]. A good score on this indicator therefore directly measures access to qual-
ity care. It also specifically tests the ability of a medical service to function as a multidisciplinary team with
multiple interdisciplinary discussions within a hospital, a fundamental criterion for quality care. Taking into
account the contributions of different health professionals is fundamental to improve quality of care but also
to provide a comprehensive patient-centered care and a good use of resources [40,41].

Cardiovascular disease is the leading cause of death in the world: more people die each year from cardiovas-
cular disease than from any other cause [42]. The capacity to manage a myocardial infarction seemed to us
essential to score the performance of a health system. This indicator measures not only the performance of a
hospital (presence of a catheterization room or trained specialists, for example) but also the timeliness of access
to this care through a competent care network [43,44]. These data are still undocumented as data on only 7
out of 11 countries were found. The data were obtained mainly for OECD countries.

A hospital must be certified by the appropriate authorities and integrated into the health system to which it be-
longs in order to function in an efficient and sustainable way. By harmonizing hospital standards with those of
other institutions and levels of care, continuity of care is ensured and the health care network can be strength-
ened [45-47]. In addition, with international patient mobility, the need for transparency in health care, pres-
sure from patient associations to guarantee quality care, the legalization of medicine but also medical tourism
and the accreditation of health care services seems to us essential to ensure the quality of care in a long-term
perspective. In this work, we wish to emphasize the fact that not only that the accreditation of hospitals is es-
sential to deliver long term quality services, but that it should be carried out by a systematic procedure through
external and independent organisms (ie, JCI accreditation [48]).

Testing Governments’ and systems’ Commitments to funding continuous professional development of health
care workers and health care facilities is also achieved through indicators #7, since hospital accreditation is
intended to certify that health care workers meet quality requirements for working in the facility. Funding on
health and research by an individual Government is met with indicator 9, with the objective that they commit
at least 0.2% of its Gross Domestic Products [20].

The economic crisis brought an unprecedented attention to the issue of health system sustainability in the de-
veloped world. The discussion, however, has been mainly limited to “traditional” issues of cost-effectiveness,
quality of care, and, lately, patient involvement. Not enough attention has yet been paid to the issue of who
pays and, more importantly, to the sustainability of financing. This fundamental concept in the economics of
health policy needs to be reconsidered carefully. In a globalized economy, as the share of labor decreases rela-
tive to that of capital, wage income is increasingly insufficient to cover the rising cost of care. At the same time,
as the cost of Social Health Insurance through employment contributions rises with medical costs, it imper-
ils the competitiveness of the economy [15,31]. In this score we highlight the health funding model through
Health Savings Accounts (HSAs) as a successful and sustainable mode. Funding health through HSAs has
proven to be one of the great success stories engineered by policy makers in Singapore [31]. The city state was
ranked number “6” by the WHO report 2000 despite the fact that its total expenditure on health before the
year 2000 did not exceed 2000 USDs per capita per year. More recent studies of Indiana state introduction of
HSAs [49], showed significantly higher coverage rate as compared to Kansas, which did not expand Medic-
aid, during 2017. Furthermore, it showed that among low-income non-elderly adults who were familiar with
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HSAs, only 9% of them reported that they have been locked out of health care coverage as a result of premi-
um non-payment. Non-pooling of HSAs and the requirements of individual consent before using the funds
render HSAs resilient to financial irregularities and/or economic downturns much more than the case with
pooled and/or public funds. For these reasons the degree of penetration of HSAs as a funding mechanism for
health systems was selected as indicator for sustainability (indicator #8). For countries that have not adopt-
ed the HSA financing model, it is proposed to consider the household’s health expenditures in relation to its
annual net income. If they are less than 5%, a score of 3 will be assigned. We included policyholders share of
health insurance costs like contributions levied on the total gross income or health insurance premium (basic
and supplemental) and deductibles unlike the definition of out of pocket payments provided by WHO [50]. We
preferred to use the Delphi survey for countries for which we could not find sufficiently detailed data to es-
timate household health expenditures and/or the proportion of wage deducted directly for health insurance.
There may be a positive correlation between health expenditures and the life expectancy of a population, but
this is not always the case, which is why we have distinguished it from indicator #2. Gains in life years depend
not only on the size of health expenditures, but also on the way in which they are used and distributed [51].
The United States is a good counter-example, since it spends more on health care than other countries but has
a lower life expectancy than other countries that spend much less.

The rationale selection of these indicators can be subject to criticism because it can be considered as the judge-
ment of individual researchers only. As a neutral public academic institution, no indicator has been selected
to favor one country over another. If the selected indicators do not seem to have a specific value that would
make them more usable than (any) other single indicator, we believe that the combination of these nine in-
dicators will allow a rapid overall assessment of the performance of a health system in terms of sustainability,
quality, access or clinical outcomes.

The objective in proposing this alternative ranking system is to design, implement, monitor and reform sus-
tainable health systems to enable them to meet the challenges of the disease burden at national and global lev-
els. This proposed framework aims to serve more countries, including low- and middle-income countries, al-
though it could be criticized that these countries have not been selected on our framework. We assumed that
it would be more difficult to assess them because of the limited data availability and accessibility in settings
with restricted health care resources, particularly because of difficulties in defining common performance indi-
cators or providing standardized data collection mechanisms. Access and sharing of accurate and relevant data
concerning developing countries remains a major challenge for the years to come in term of financial, technical
and human resources [52,53]. Our framework was developed on the principle that the evaluation of a health
system’s performance should be based on the same criteria of excellence, independently of its standard of living
(low-middle-high income countries). We recognize, however, that the economic dimensions of health systems
in low-income countries are different from those in high-income countries, which inevitably impacts on their
health policy priorities. For example, high-income countries are more concerned with containing costs while
maintaining high-quality services with high technology, while low-income countries are more concerned with
increasing geographic coverage and the supply of basic services in a context of high needs and minimal financ-
ing [54]. We believed that despite this, low- and middle-income countries can benefit from this framework in
order to implement appropriate public health intervention according to their settings [55].

Social determinants of health influence the performance of a health system (eg, availability of resources to meet
daily needs, socioeconomic conditions, culture [56]. However, we have decided not to include them in our
ranking. We considered them as simply beyond the control of a health system and believed that they should
be considered independently of the health system being evaluated. It may indeed be difficult to disentangle
them and assess the extent to which they are the responsibility of a health system. For example, if the culture
has a predilection for unhealthy foods and this impacts on the occurrence of chronic disease, there may be little
that health care providers can do about it. Conversely, if the culture has a pre-existing preference for healthy
foods, the health care system does not deserve to be rewarded either [17]. Only indicator #2 incorporates the
issue of gender equity by evaluating HAQ among female and not both genders.

It is also true that this framework integrates the evaluation of chronic disease management (eg, Hodgkin’s dis-
ease; cardiovascular disease) to a greater extent than that of communicable diseases. We though that the re-
cording of communicable diseases could be under-evaluated, especially in low-income countries due to insuf-
ficient diagnostic capacity, as it is the case with COVID-19 [57]. In the context of the emergence of chronic
diseases - in low- and middle-income countries, we preferred to prioritize this measure as well.

The ranking presented here will evolve over time with the acquisition of more data that will be able to better ascer-
tain the score for each missing indicator as we consider that that framework can be subject to re-consideration of
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one or more of the indicators used should scientific evidence support such an undertaking. We believe that many
data should exist but are not always published and shared as an open source data. It is also sometimes difficult to
find data simply because of language restrictions or difficulties in accessing them, especially on government sites.

The Delphi survey can also be objected because it has methodological limitations with a low level of evidence
and high dependence of experts” opinion. It also had very few participants. However, results of our survey don't
intend to replace any factual data sources, only augmented preliminary estimates until more accurate data will
be shared. As WHO mentioned in its 2000 report, effort should be made to get and publish more and better
data on all core population health indicators in an officially way. We think that such rating can help in the
evaluation of Health system’s agility and response to major disasters such as COVID-19.

Other potential indicators we consider worthy of further evaluation include human capital index, compliance
with International Health Regulations, future health scenarios and findings from the national commissions on
high quality health systems [58,59].

We hope that these preliminary data will prompt the competent authorities to report more accurate values for
these indicators but also strengthen their means to obtain them if they are not available. That's why we wel-
come individual Countries who wish to be included in this and future Ranking System reports, or indeed those
countries who wish to update or correct one or more score value(s) for performance index (indices) presented.
The Institute of Global Health, Faculty of Medicine, University of Geneva, Switzerland will support holding a
database solely for this purpose and will generate an annual International Health System Ranking report using
data provided by a formal communication from individual Ministry of Health, or respective Mission to the UN
in Geneva to the following email address: Antoine. Flahault@unige.ch. To guarantee data quality, please note
that only data provided through official Ministrys or Mission’s email address will be considered for this task.

CONCLUSIONS

This ranking system is modeled to test health systems” outcome performance and robustness and to guide
“various organizations, people and actions whose primary intent is to promote, restore or maintain health” to
better design, implement, monitor and reform sustainable health systems poised to meet the challenges of the
burden of disease at National and Global levels.

While it is true that data are still missing, we hope that this work will encourage ministries of health to get
and publish more and better data on all core population health indicators in an officially way. The emergence
COVID-19 is a reminder of how a sustainable health system, together with appropriate mitigations, through
early detection, isolation and adequate health services across its three levels can reduce the impact such an
overwhelming Pandemic on individual countries and the World. Further research is required to test the appli-
cability of our ranking system and compare it to the WHO’s and/or other ranking systems.
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