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Population indices measuring health outcomes:  
A scoping review

Background Population health indices such as disability adjusted life years 
(DALY) and quality adjusted life years (QALY) are often used in an effort to 
measure health of populations and identify areas of concern that require 
interventions. There has been an increase of number of population health 
indices since the last review published more than a decade ago. Therefore, 
this study aims to provide an overview of existing population health indi-
ces and examine the methods used to develop them.

Methods The search was conducted across three databases: PubMed, CI-
NAHL and Emerald using four key concepts: ‘health’, ‘index’, ‘context’, 
‘develop’, which was supplemented with Google searching and reference 
scanning. A researcher screened the titles, abstracts and subsequently full 
texts and confirmed the findings with the research team at each stage. Data 
charting was performed according to the included publications and iden-
tified indices. The collation was performed by describing the indices and 
made observation on its development method using a priori framework 
consist of four processes: underpinning theory, model or framework; data 
selection and processing; formation of index; testing of index.

Results Twenty-six publications describing population health indices were 
included, and 27 indices were identified. These indices covered the fol-
lowing health topics: overall health outcomes (n = 15), outcomes for spe-
cific health topics (n = 4), diseases outcome (n = 6), assist health resource 
allocation for priority minority subgroup or geographic area (n = 4), qual-
ity of health or health care (n = 2). Twenty-one indices measure health for 
general populations while six measure defined subpopulations. Fourteen 
of the indices reported at least one of the development processes accord-
ing to the a priori framework: underpinning theory, model or framework 
(n = 7); data selection and processing (n = 8); formation of index (n = 12); 
testing of index (n = 9).

Conclusions Few population health indices measure specific health topics 
or health of specific sub-population. There is also a lack of usage of theo-
ries, models or framework in developing these indices. Efforts to develop 
a guideline is proposed on how population health indices can be devel-
oped systematically and rigorously to ensure validity and comprehensive 
assessment of the indices.

Electronic supplementary material: 
The online version of this article contains supplementary material.
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Population health is a field of research that has been growing rapidly in re-
cent years. Population health approach aims to improve health of the entire 
population and reduce health inequities within population. It is a broad field 
ranging from the study of diverse set of health outcomes and determinants to 
the discourse of health policy intervention [1]. Kingdon argued that the au-
thorities attend to various problems at a time, and this in turn makes some 
problems prioritized and others ignored. He added, one of the facilitators that 
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captures the attention of the authorities are indicators, which are used in two major ways: to assess the 
magnitude of a problem and to become aware of changes in the problem [2]. In the context of health 
policy discourse, health indicators are excellent means of promoting statistical comparability within and 
among health care systems. Health indicators are statistics selected to represent relevant characteristics 
of population health because of their power to summarize, or to serve as indirect or proxy measures for 
information that is lacking [3].

In recent years, researchers have combined population health indicators into an index to gain a wider 
perspective for their study. An index is defined by the Organisation for Economic Co-operation and De-
velopment (OECD) as “a composite indicator that is formed when individual indicators are compiled into 
a single index, on the basis of an underlying model of the multi-dimensional concept that is being mea-
sured” [4]. A population health index therefore provides a summary measure of a certain health character-
istic at the population level. For instance, disability adjusted life years (DALY), which combines number 
of years lost due to premature death and number of years lost due to disability burden, was developed as 
a measure of the burden of disease. DALY as a single unit enable a multidimensional assessment of health 
outcome to be considered in comparison with a unidimensional unit for resource allocation, in unit of 
dollar for example. It provides a comparable measure of output for the design of an intervention or pro-
gramme for different health problems, which helps to shift the relative weight of political decisions to ev-
idence-based decision making in health resource allocation [5].

There are many population indices that were developed around the globe. Bandura’s survey listed 178 
indices, while Yang’s inventory captures 101 indices [6,7]. However, these compilations of population in-
dices include topics beyond health. In addition, both did not use any systematic searching approach for 
their compilation. Hence, the comprehensiveness of the population indices listing is questionable. In 2004, 
Kaltenthaler et al published a systematic review to identify articles describing population health indices 
and their development [8]. This systematic review, which was published before the PRISMA statement 
[9], did not describe an explicit reproducible method [10], particularly a clearly defined eligibility crite-
ria and search strategy. Nevertheless, Kaltenthaler et al argued that a review on population health indices 
is beneficial because indices may facilitate the consideration of allocating and targeting health resources 
based on health needs from a multidimensional perspective.

Given the range of methodological variants in developing an index [6-8], an overview of the methodolog-
ical approaches is essential. This will benefit future researchers who have the intention to develop a new 
population health index and to assess the suitability of the chosen method.

It is timely to conduct another review on population health indices given that Kaltenthaler et al’s system-
atic review was published more than a decade ago and we found no other systematic review conducted 
on population health indices since then. This study has two objectives, namely, (1) to provide an over-
view of existing population health indices in the literature, and (2) to examine the methods used to de-
velop these population health indices.

METHODS

Approach

The scoping review methodology was chosen to identify the range of population health indices available 
from existing literature [11-14]. Arksey and O’Malley outlined five stages of a scoping review: identifying 
a research question; identifying relevant studies; selecting studies; charting the data; and collating, sum-
marizing and reporting the results [11]. The exploratory nature of our research objective makes a system-
atic review method, which requires a focused question, not feasible; whereas, the breadth of a scoping 
review, which considers many different study designs to identify all relevant literature is more appropriate 
for this study [11,15]. After selecting the relevant studies, the population health indices identified were 
analysed to examine the methods used to develop these indices. The methodology paper by the Joanna 
Briggs Institute was used as a guide to conduct this scoping review [14]. Where appropriate, The Pre-
ferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guided the reporting of this 
scoping review (Appendix A in Online Supplementary Document) [9].

Eligibility criteria

Publications selection were guided by the ‘population’, ‘concept’ and ‘context’ (PCC) elements which en-
sure the coverage of a broader scope of study designs with less restrictive criteria [14,16]. No imposi-
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tion was made for population criteria, since the objective of this scoping review is to give an overview 
of population health indices in general regardless of which population it focuses onto, for example, 
whether children or native population.

The first concept applied to guide the selection is ‘index’, where we used the concept of ‘composite 
indicator’ as defined by the OECD [4]. The second guiding concept is ‘health’, where the dimen-
sions measured by the index are health outcomes, not a health determinant or a social determinant 
of health. Only publications with population health indices covering these two concepts are eligi-
ble for inclusion.

In the case of ‘context’, indices measuring a health concept at individual-level (eg, body mass index, 
patient satisfaction index, Cornell medical index) were excluded since the interest of this review is to 
search for population-level health indices. We decided not to use Kaltenthaler et al’s criterion, which 
excluded indices that combined only one health indicator with other non-health indicators to form 
an index because the inclusion of one health indicator qualifies the index to be considered as a health 
index. This criterion used in Kaltenthaler et al ended up excluding quality-adjusted life years (QALY), 
which, in our opinion, is important to be included because of its widespread use in population health 
measurement [17,18]. This scoping review did not limit to just original research journal articles but 
also included reports and journal review articles. No publication date or publication status restrictions 
were imposed. Only English language publications were considered.

Scoping for population health indices

Publications were first identified by searching electronic databases. The search was applied to two bio-
medical databases (PubMed on 3rd March 2016 and CINAHL on 10th March 2016) and one multidis-
ciplinary database (Emerald on 10th March 2016). The search strategy (Appendix S2 in Online Supple-
mentary Document) was developed together by KA, CHT and CJN. We have combined the concept of 
‘develop’ with ‘health’, ‘index’ and ‘context’ to narrow down to publications that also discussed the de-
velopment process of their health indices. Supplementary search was conducted on 19th May 2016 using 
Google search engine. All searches were conducted by KA with guidance from CJN. Bibliographic man-
agement software, EndNote X7, was used to import and manage the publications. The reference lists of 
the included publications were also scanned to further identify relevant publications.

Screening publications

First, the publications identified were screened on the basis of title and abstract. We subsequently retrieved 
the full-text of the relevant publications to further assess their eligibility. The reference lists of all the eli-
gible publications were examined to look for additional eligible publications. The screening process was 
conducted by KA and cross-checked with CJN and CHT regularly in batches.

Charting the data

Data charting was conducted in two phases: (1) the included publications, and (2) the population health 
indices identified from the included publications. We developed a data charting map (Appendix C in 
Online Supplementary Document) according to the two objectives of this study to guide the charting 
process. The data charting map was pilot tested on seven randomly selected included publications, and 
refined accordingly.

Collating

The collation was conducted in two parts. First, we sorted the identified population health indices ac-
cording to the year they first appeared in the included publications. Brief description of the indices was 
made about its purpose, data, target population, metric and application. We further organized the indi-
ces into several categories based on the description made.

The second part observed the development process of these indices. We developed a priori analytical 
framework, which was adapted from the OECD’s ‘Handbook on Constructing Composite Indicators’ [19]. 
The simplified framework consists of four processes: (1) underpinning theory, model or framework; (2) 
data selection and processing; (3) formation of index; and (4) testing of index. All identified indices were 
mapped against these four processes of development.
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RESULTS

Search results

The electronic database search retrieved 13 382 publica-
tions (Figure 1). Twenty-six publications were included 
after screening through titles, abstracts and full texts.

Characteristics of included publications 
and identified population health indices
Out of the 26 included publications, most were published 
as original research articles (65%) and half were pub-
lished before year 2000. Twenty-seven population health 
indices were identified from the included publications 
(Table 1). The population health indices varied in their 
nomenclature; ‘index’ was the term most used (n = 16), 
followed by ‘indicator’ (n = 6) [24,33,45], ‘measure’ (n = 2) 
[29,34], ‘composite indicator’ (n = 2) [37], ‘composite in-
dex’ (n = 2) [38,40], and ‘ranking’ (n = 1) [44].

Index topics
Fifteen of the indices measure overall health outcomes 
(eg, Chiang’s H index, gross national health product) 
[8,20,22,24,30,33,36,38,44,46], four indices measure 
specific health outcomes (eg, undernourishment [40], 
nutrition [42], inequality of mortality [45], and inequal-
ity of health outcomes based on Millennium Develop-

ment Goals [43]) and six indices measure population health based on disease-specific outcome (eg, Mill-
er’s Q index, Chen’s G index) [21,29,31,34]. Two indices focused on the topic of quality: ‘K index’ on 
the quality of health care [28], and ‘quality-adjusted life years’ on quality of health [28,29]. Four indices 
were developed as a measure to assist decision making in health resource allocation (eg, Canadian Indian 
health status index, general index of health) [21,31,32].

Target population
Twenty-one of the population health indices measure health for general populations; three measure hypo-
thetical populations [20,28,29], while the other 18 measure real populations [8,22,24,30,32-34,37,42-
46]. Thirteen indices cover country-level populations [22,24,30,33,34,37,42,43,45,46], while five indi-
ces cover smaller areas (ie, electoral wards, districts and counties) [8,32,44]. The remaining six indices 
measure defined subpopulations; three cover children [36,38,40], and another three indices target spe-
cific ethnic or native population [21,31].

Index data
Out of 27 population health indices, all used mortality data except one (composite index of anthropomet-
ric failure [40]). Five of the indices coupled mortality data together with birth data [8,32,36,38]. Morbid-
ity data were used in two ways to represent health status: (1) using disability or handicap data in general 
[8,20,21,24,28,30]; (2) using disease-specific morbidity data [24,34,37,40,42,43]. Other categories of 
indices include: five indices used data of health care service delivery or intervention [21,29,31,43]; five 
used physical well-being data [8,24,29,44]; index of multiple deprivation used welfare data to form the 
index [8]; nine indices used general population characteristics (eg, population size by age group) and life 
expectancy data [22,24,30,33,42,46].

Development processes

Fourteen population health indices reported at least one of the development processes in the simplified 
framework (Table 2). Seven indices reported use of a theory, model or framework to provide a basis for 
combining individual indicators into a meaningful index [36,37,40,42-45]. Only eight indices explained 
how the data was chosen or processed [30,36,38,40,42,43,45,46]. Twelve indices reported the methods 
used to form the index [8,21,30,32,33,36-38,40,42,43,45]. Only nine indices were tested statistically af-
ter they were formed [21,33,36-38,40,42,43,46].

Figure 1. PRISMA flow diagram.
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DISCUSSION

This scoping review provides an updated overview of existing pop-
ulation health indices in the literature and examines systematical-
ly the methods used in developing these indices. Existing reviews 
mainly cover indices that originated from prominent international 
organizations. Van de Water et al produced an inventory of indices 
that originated from European Union member states [24], while 
Hyder et al presented a narrative review of indices that originated 
from the World Bank and the World Health Organization [25]. Our 
review, which also covers indices that were born out of research 
practice, revisits Kalthenthaler et al.’s attempt in conducting a sys-
tematic search of published indices in the literature. The method 
we used included 26 publications and identified 27 health indices 
documented in the period that spans 50 years (1965-2014).

The included population health indices highlights that most health 
indices focus on a population’s overall health outcomes, or the 
health of a general population. Measuring health with a more fo-
cused purpose or on a specific subpopulation allows for specific 
policy or intervention to be developed and implemented. For in-
stance, the composite index of anthropometric failure (CIAF) esti-
mates the number of undernourished children in a population. It 
demonstrates that the prevalence of undernutrition among children 
in India was greatly underestimated by the using standard indica-
tors of stunting, wasting or underweight [40]. Global nutritional 
index (GNI) highlights the trade-off between the problem of un-
dernutrition and obesity at a global scale that may assist policy de-
cision making in global nutrition aid [42]. This scoping review only 
managed to identify three indices that measure outcomes of chil-
dren’s health and another three that measure the health outcomes 
of specific ethnic or native population. Similarly, women’s health is-
sues have received relatively more social interest compared to men’s 
health issues, despite data have been showing men are faring worse 
in various aspects of health [47,48]. A population index that mea-
sures various outcomes of men’s health in a single index, and allows 
for cross-country comparison, may provide the needed exposure of 
this problem more strategically.

The usage of a theory, model or framework as the basis to develop 
measures of health outcomes is lacking but necessary [49]. It helps 
readers to understand better by providing the context into the mul-
tidimensional concept of the index. It identifies whether the indica-
tors used is a measure of health outcomes or health determinants, 
and provides insight into the relationships between indicators. The 
inclusion of a theory, model or framework will ensure a population 
health index is not merely a statistical amalgamation of indicators 
but also founded on valid health concepts.

Limitations

Our search identified 13 publications from the eligibility criteria. 
The search is ostensibly narrow, but the outcome is due to two con-
cepts that we used in our search strategy: ‘INDEX’ and ‘DEVELOP’ 
(Appendix B in Online Supplementary Document). Publications 
that defined their population health measure as ‘INDICATOR’ are 
omitted in our initial search since indicators are components of an 
index, and they do not present the full reflection expected of an in-
dex. Since our second objective is to examine the methods used to 
develop these population health indices, ‘DEVELOP’ was included 
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as a concept in the search. Publications on population health indices with titles and abstracts that do not 
fulfil this concept are further excluded in the initial search.

A supplementary search using Google search engine was conducted. However, specific website search, 
for instance search on population health indices in the websites of relevant government departments, 
was not conducted.

Our review also did not use the Peer Review of Electronic Search Strategies (PRESS) to help guide and 
improve the peer review of our electronic search strategies, as PRESS was published after the completion 
of the search.

Although scoping review methodology does not require appraisal of the study [11-13,50], a quality as-
sessment of population health indices is important. Currently there is no guideline to allow critical com-
parisons of existing indices. Development of such a guideline will enable comprehensive assessment of 
the quality of health indices which is essential to advance the methodological discourse for developing 
population indices in health research.

Our review only includes indices that measure a multidimensional health outcome. This review exclud-
ed indices that measure solely determinants of health (eg, Urban Health Index) or well-being of a pop-
ulation (eg, Human Development Index, OECD Better Life Index). Future reviews may want to include 
other indices that cover non-health outcomes.

CONCLUSION

Even after 50 years of ongoing usage of population health indices, knowledge in this area are rarely dis-
cussed in academic literature. This scoping review highlights two important gaps. First, most of the pop-
ulation health indices measure a population’s overall health outcomes, but only few gave focus to specific 
health topics or health of specific sub-populations. Second, there is a lack in the usage of theory, model 
or framework as a basis to develop health concept measurement. This process is important as it ensures 
the overall validity of the developed population health index. A more in-depth analysis of population 
health indices is required so that methodological developments and refinements are continuous in this 
area of knowledge. It is necessary to develop a guideline on how population health indices can be devel-
oped systematically and rigorously.
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