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Abstract
Introduction  A population health index is a combination of two or more health indicators, used to evaluate different 
dimensions of health in a population. While various population health indices have been developed globally, there 
remains a gap in systematically identifying and prioritizing such indices tailored to the Iranian context. This study aims 
to identify and prioritize population health indices relevant to the Iranian context using expert consensus through the 
Delphi method.

Methodology  A multi-methodology with two steps was employed in this study. Firstly, a comprehensive list of 
existing composite health indicators was identified by reviewing the literature. In the second stage, the review results 
were used as input for a web-based Delphi survey involving 22 experts across two rounds. After two rounds, a list of 
indices that gained at least 70% of consensus and a mean score of 2.5 out of 5 was prepared.

Results  In the initial phase of the study, a refined set of 21 indices emerged. Participation rates for the first and 
second rounds were 72% and 68%, respectively. A total of 21 indices were assessed, and after refining them based on 
expert feedback, the following five indices were determined to have the highest priority after two rounds: Disability-
Adjusted Life Year (4.23 ± 0.32), UHC Service Coverage index (3.96 ± 0.25), Sustainable Development Goals index 
(3.78 ± 0.31), Human Development Index (3.58 ± 0.36), Quality-Adjusted Life Year (3.58 ± 0.37). The Inter-rater reliability 
test found significant absolute agreement among experts in the second round (ICC: 0.970, 95% CI: 0.931–0.989).

Conclusion  This study’s contribution lies in offering a compilation of composite health indicators, which can guide 
forthcoming research on the health measurement of the Iranian population. Furthermore, the study underscores the 
value of involving expert professionals and soliciting diverse perspectives in selecting health indices.
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Introduction
Achieving health for all is a global goal, requiring valid 
tools to assess and monitor health status and inequali-
ties within populations [1–3]. Health indicators serve this 
purpose by providing measurable constructs that sum-
marize complex health phenomena and inform public 
health decisions [4]. A population health indicator pro-
vides a population-level summary of a particular health 
characteristic [5].

Considering health as a complex and multidimen-
sional phenomenon, as defined by the World Health 
Organization (WHO) [6], a large number of indicators 
from various aspects are needed to evaluate health [7]. 
Interpreting this amount of information requires a lot 
of effort. Combining indicators into a composite health 
indicator or a health index is one way to overcome this 
complexity [7, 8]. According to the definition of the 
Organization for Economic Co-operation and Develop-
ment (OECD), individual indicators are combined into a 
single index to create a composite indicator based on a 
multidimensional concept to be measured [9].

The Iranian context presents unique health challenges 
that are not adequately captured by existing global health 
indices. For instance, Iran faces a high prevalence of 
non-communicable diseases (NCDs), and the mortal-
ity from NCDs in Iran has steadily increased from 50% 
in 1990 to 82% in 2017 [10]. Additionally, Iran’s health-
care system operates under the constraints of interna-
tional sanctions, which have led to shortages of essential 
medicines and medical supplies [11]. Therefore, there is 
a need to develop health indices tailored to Iran’s spe-
cific health context to effectively monitor and address the 
nation’s health priorities. Although previous studies have 
explored population health indicators in various contexts, 
research on their systematic selection and prioritization 
in Iran remains limited. Given Iran’s unique epidemio-
logical landscape and health system constraints, such as 
the rising burden of non-communicable diseases and the 
impact of international sanctions, a tailored framework 
for selecting relevant indices is essential [12, 13].

Methods for choosing indices include systematic (par-
ticipatory) and nonsystematic approaches [14]. Although 
nonsystematic methods rely on data availability, in sys-
tematic approaches the selection is directly based on 
expert opinions. In a systematic approach, the different 
stakeholders’ involvement is crucial [14, 15]. These indi-
viduals should be familiar with the monitoring processes 
at the national, regional, and local levels [16]. Systematic 
methods facilitate decision-making in cases the evidence 
is just insufficient or controversial [17]. Among these 
methods, the Delphi technique has been widely used for 
selecting healthcare indicators [14, 17].

This study conducted with two following objectives: (a) 
to identify and describe health indices used to monitor 

population health in Iranian population, and (b) to prior-
itize the identified population indices through the Delphi 
method based on expert opinion.

Research methodology
To select relevant health indices for evaluating the Ira-
nian population’s health from the perspective of experts 
and stakeholders, this study employed a two-stage meth-
odology combining a scoping literature review and a Del-
phi consensus process.

Stage 1: initial identification of indices

Similar studies identified
During the literature review, we identified similar studies 
worldwide to inform our own methodology and scope. 
For example, in 2019, Ashraf et al. conducted a scoping 
review to identify and evaluate population health indi-
ces globally, examining the methods used in their devel-
opment [18]. Their study identified 27 indices, covering 
overall health outcomes, disease outcomes, and health 
resource allocation for priority subgroups. The review 
also highlighted the lack of comprehensive frameworks 
in the development of some indices, emphasizing the 
need for systematic and rigorous methods.

Additionally, Kaltenthaler et al. conducted a system-
atic review of population-based health indexes in Europe 
and North America [4]. Their study found considerable 
variation in the indicators used, the geographical levels 
of aggregation, and the methods of combining the indica-
tors. The study also pointed out that many indices lacked 
proper validation, which is crucial for ensuring their util-
ity in health monitoring.

Based on this foundation, we conducted a scoping liter-
ature review to systematically identify composite health 
indicators used globally to measure population health.

Databases searched
A scoping literature review for articles published until 
2022 was conducted to identify existing composite health 
indicators used worldwide to measure population health. 
The searches were performed in the following databases: 
PubMed, Web of Science, Scopus, and Cochrane. The 
search strategy used included terms like “health index*” 
OR “health indices” OR “composite health indicator*” in 
combination with “population*.” Additionally, we inves-
tigated national health datasets relevant to population 
health assessments such as the Iranian Maternal and 
Neonatal Network (IMaN Net), the National Survey of 
Risk Factors of Non-Communicable Diseases (STEPS), 
and Sib, as well as international websites such as the 
World Health Organization, World Bank, and OECD to 
identify indices that are currently being measured.
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Inclusion and exclusion criteria
Given the limited number of available population health 
indices, we aimed to include as many relevant indices 
as possible to allow expert opinions to determine which 
should remain in the final list. The inclusion criteria 
were based on the relevance of the indices. Indices that 
had not been reported in the last ten years or those that 
were duplicates were excluded. In cases where two com-
posite indices measured almost similar data, we included 
the more comprehensive one approved by international 
health organizations.

Stage 2: Web-based delphi
In the second stage, the results of the literature review 
were used as an input for a web-based survey. To engage 
a wide range of experts with different backgrounds and 
geographical locations, we decided to use the Delphi 
method. The Delphi method is a structured process that 
involves a panel of experts providing their opinions on a 
particular topic [19].

Panel selection
A purposive sample of experts and stakeholders was 
selected from those working in Medical Science Univer-
sities in Tehran. Our inclusion criteria were being over 35 
years, having more than five years of professional expe-
rience, being familiar with the health indices, and being 
willing to participate in the study.

Experts for the Delphi panel were initially suggested 
by our research team, which includes professors from 
the fields of epidemiology, public health, and com-
munity medicine. We employed a snowball sampling 
method, where initial experts recommended additional 
qualified individuals. The selected experts were drawn 
from various Medical Science Universities in Tehran, 
including Iran University of Medical Sciences, Shahid 
Beheshti University of Medical Sciences, Tehran Uni-
versity of Medical Sciences, Baghiyatollah University of 
Medical Sciences, and AJA University of Medical Sci-
ences (Artesh), all of which offer health-related disci-
plines. Additionally, experts from the Ministry of Health 
and Education were included. To ensure a diverse and 
representative sample, we selected individuals from a 
range of healthcare and academic fields. After confirm-
ing that each expert met the inclusion criteria, 22 experts 
were contacted by phone, informed about the study, and 
invited to participate.

Number of rounds
A two-round Delphi process was initially planned; how-
ever, additional rounds were considered if inter-rater reli-
ability fell below 0.7.

Consensus definition
The concept of consensus varied during the rounds. In 
the initial round, consensus was defined as receiving at 
least 70% agreement and a mean score of at least 2.5 out 
of 5. However, in subsequent rounds, we only used the 
mean score criteria.

Delphi process
We conducted an online survey due to the COVID-19 
restrictions.

Round 1
A table with all the listed indices, the definition of each 
index, and the index components were placed in an 
online questionnaire. The link was emailed to all par-
ticipants with a request to respond within two weeks. 
The questionnaire included demographic information 
(name, email address, age, academic degree, job title and 
professional experience), and then a brief outline of the 
research process and purposes explained. The main part 
of the questionnaire consisted of 22 questions, including 
21 questions for all 21 indices and one at the end for the 
experts’ suggestions. All questions were designed using 
the same pattern to facilitate the completion of the sur-
vey (The translated version of the questionnaire is avail-
able as supplementary material).

After providing required information about each index, 
they were asked to answer the following questions: (1) 
Do you agree that this index should be measured in Iran? 
(2) If yes, please rate this index on a 5-point Likert scale 
based on the following statements: Importance, explicit-
ness, measurability, comprehensiveness and ease of mon-
itoring. (1 = lowest score, 5 = highest score). At the end of 
the questionnaire, they were requested to name health 
indices that they thought should be measured but are not 
listed on the table.

Round 2
Responders who took part in the first round received an 
overview of the results (Table  2), which were the per-
centage of agreement with each index, as well as the 
score each index received at the prioritization stage. 
In this round, the same criteria were used to grade the 
indices that had more than 70% agreement in the previ-
ous round and a mean score of at least 2.5 out of 5. The 
participants received a link to the questionnaire, with a 
request to respond within two weeks. In both rounds, a 
reminder was sent two weeks after the first mailing. In 
this round, the only measure that demonstrated con-
sensus was receiving a mean score of at least 2.5 out of 
5 based on the Delphi methodology [20]. was selected 
based on established practice in Delphi studies, where a 
mean score ≥ 2.5 on a 5-point Likert scale is considered 
to reflect moderate agreement and practical relevance 
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[21]. In another example, a study on the key items of the 
neurological examination used a threshold of at least an 
average 2.5 rating out of 4 for both feasibility and accept-
ability to determine inclusion in the consensus process 
[22]. This approach balances inclusiveness with rigor and 
has been used in similar health-related Delphi consensus 
processes.

Statistical analysis
The data collected in each round was analyzed using 
descriptive statistics. To facilitate the interpretation 
of the results, the overall score for each index was con-
sidered as the average of its five points. Accordingly, an 
index that scored five based on all five criteria would get 
an overall score of five. The mean and standard devia-
tion, as well as median, interquartile range, and range 
were calculated for each index. The Intraclass Correla-
tion Coefficient (ICC) test in SPSS was used to measure 
the inter-rater reliability of the second round’s results. 
We used the Absolute Agreement test to determine the 
level of consensus required to determine whether further 
rounds were necessary. Our subjects were the means of 
the overall scores of indices. Finally, ICC was provided as 
average measures with a 95% confidence interval.

Ethical considerations
This study was approved by the Research Ethics Commit-
tee of the Iran University of Medical Sciences. (Ethical 
code: IR.IUMS.FMD.REC.1399.454). Informed consent 
was obtained from all participants, and their anonymity 
was maintained throughout the study. Participants were 
also informed that their opinions would be confidential.

Results
In the initial phase of the study, an extensive review of 
national and international sources was conducted to 
identify a comprehensive set of health indices. Following 
consultation with experts, redundant and less relevant 
indices were excluded. Consequently, a refined set of 21 
indices emerged, which have been presented in Table 1, 
along with their corresponding explanations.

The electronic forum employed in this study consisted 
of a set of indices that were distributed to 22 experts 
who met the predetermined inclusion criteria. Following 
three reminders, a total of 16 experts responded, yielding 
a commendable response rate of 72% for the first round. 
However, five out of the 16 experts did not take part in 
the next round, decreasing the participation rate in the 
second round to 11 experts (68%). These five experts 
dropped out of the study and did not respond to follow-
up communication, probably due to their professional 
commitments and time constraints.

With the expert panel established and participation 
finalized, the following section outlines the key findings 

from the Delphi process, including the selection and pri-
oritization of population health indices. Among the par-
ticipating experts, 62.5% were male. Half of the experts 
were affiliated with Iran University of Medical Sciences, 
an academic institution located in Tehran. Notably, a sig-
nificant proportion (75%) of the participants had over 
15 years of experience in various managerial positions 
within the public health system. These positions included 
Chief of Health Network, Health Centers and Hospitals, 
and Vice President of Medical University.

After the specified deadlines, the results were collected 
and tabulated. The outcomes of the first and second Del-
phi rounds are presented in Tables 2 and 3, respectively. 
The first column in Table  2 denotes the percentage of 
agreement associated with each index in the first round, 
while other columns showcase the descriptive of overall 
scores obtained during the Delphi process.

As outlined in the methods section, only indices that 
garnered agreement from more than 70% of the experts 
and achieved a mean score of at least 2.5 out of 5, were 
considered for inclusion in second-round rating. Con-
sequently, seven indices - Multimorbidity Index, Euro-
Healthy Population Index, Multiple Deprivation Index, 
Health Utility Index, Handicap -Free Life Expectancy 
index, Hologic Global Women’s Health Index, and Dis-
ability-Free Life Expectancy (DFLE) index- were excluded 
because they did not meet these criteria.

In the second round of the Delphi, the 14 remaining 
indices underwent reevaluation to be rated again. Dur-
ing this round, two further indices, namely Life Expec-
tancy Free of Avoidable Mortality (LEFAM) and Health 
and Activity Limitation Index (HALex), were excluded as 
they did not receive a mean score of at least 2.5 out of 
five.

On the other hand, six indices were unanimously 
agreed upon by all participants in the first round. These 
indices include Disability-Adjusted Life Year (DALY), 
UHC Service Coverage Index, Sustainable Development 
Goals Index, Human Development Index (HDI), Quality-
adjusted life year (QALY), and Healthy Lifestyle Index 
(HLI).

Based on the expert opinions presented in Table  3, 
the following five indices were determined to have the 
highest priority after two rounds: Disability-Adjusted 
Life Year (4.23 ± 0.32), UHC Service Coverage index 
(3.96 ± 0.25), Sustainable Development Goals index 
(3.78 ± 0.31), Human Development Index (3.58 ± 0.36), 
Quality-Adjusted Life Year (3.58 ± 0.37).

The Inter-rater reliability test found significant abso-
lute agreement among experts in the second round (ICC: 
0.970, 95% CI: 0.931–0.989). Since this test yielded a sub-
stantial agreement surpassing our predefined threshold 
of 0.7, further rounds were deemed unnecessary, and the 
study concluded after these two rounds. Although at the 
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index 
name

Recommender Definition Indicators Report 
frequency

Disability-
Adjusted 
Life Years 
(DALY) 
[18, 40]

World Health 
Organization

This index merges the duration of healthy 
life that is forfeited due to disability with 
the duration lost as a result of prema-
ture death. A Disability-Adjusted Life 
Year (DALY) can be perceived as a unit 
representing the loss of one year from an 
individual’s “healthy” life. Hence, the DALY 
for a disease is calculated by adding the 
years of life lost due to premature death 
and the years lost due to disability.

The quantity of fatalities categorized by gender, age, reason, 
and years impacted by the occurrence of death at various 
ages; the frequency at which non-fatal consequences of the 
illness arise; the typical duration of each consequence, and 
the measure of disability attributed to each outcome.

yearly

Disability-
free life 
expectan-
cy (DFLE) 
[18, 41]

Organization 
for Economic 
Co-operation and 
Development: 
(OECD)

Disability-free life expectancy denotes the 
mean duration for which an individual is 
projected to live without any form of dis-
ability, assuming that prevailing trends in 
mortality and disability persist.

The count of deaths within different age categories; the 
population size of specific age groups; information on dis-
abilities and data related to disabilities.

yearly

Quality-
adjusted 
life years 
(QALY) 
[18, 42]

National Council 
on Disability

This index integrates the assessment of 
both life span and quality of life. A Quality-
Adjusted Life Year (QALY) is equivalent to 
one year of life in a state of optimal health. 
QALY scores vary between 1 (representing 
perfect health) and 0 (reflecting death). 
Consequently, if a year of life in good 
health is valued at one year, a year of un-
healthy life is considered to have a value 
less than one year. The calculation of QALY 
involves estimating the remaining years 
of a patient’s life subsequent to a specific 
treatment or intervention and assigning a 
quality of life score to each year on a scale 
ranging from 0 to 1.

The function that measures health utility; the likelihood of a 
change in the health utility function after an intervention.

Life ex-
pectancy 
free of 
avoidable 
mortality 
(LEFAM) 
[18, 43]

Concentrated 
Action Project for 
Europe

This index merges the idea of preventable 
mortality with life expectancy, essentially 
assessing the duration of life that remains 
unaffected by avoidable deaths.

The quantity of deaths categorized by age group and 
coded with specific causes of death; the population size 
categorized by age group.

Once 
every 4 
years

Handi-
cap-free 
life ex-
pectancy 
(HFLE) 
[18, 44]

Organization 
for Economic 
Co-operation and 
Development: 
OECD))

This index provides a concise representa-
tion of the anticipated average lifespan 
free from disability starting from birth.

The size of the population within each age group; the count 
of deaths within each age group; the occurrence rate of 
disability within each age group.

-

Health 
and Activ-
ity Limita-
tion Index 
(HALex) 
[45]

National Health 
Interview Survey

A comprehensive health assessment 
encompassing two key aspects, namely 
self-perceived health and activity restric-
tion, is employed. By employing a scoring 
mechanism, data from these attributes are 
integrated to generate a singular score, 
representing health-related quality of life 
on a scale ranging from 0 to 1.

Evaluation of activity limitation across six categories, rang-
ing from unhindered activity to complete inactivity; assess-
ing self-perceived health using five categories, ranging from 
excellent to poor.

yearly

Child 
Health 
Index [18, 
46]

The Annie E. Casey 
Institute, with the 
help of Kids Count 
Data Book

The child health index was established in 
2002 with the objective of assessing the 
overall physical well-being of children. 
It utilizes the specified criteria to assign 
grades ranging from − 3 to 3. This index al-
lows for a comparison of the health status 
of children across all 50 states in the US.

The proportion of infants born with low birth weight, the 
rate of mortality among infants, the rate of mortality among 
children under the age of 5, the rate of births in mothers 
aged 15 to 19, and the mortality rate among adolescents 
aged 10 to 19.

-

Table 1  Population health indices extracted in first step
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index 
name

Recommender Definition Indicators Report 
frequency

Index of 
Multiple 
Depriva-
tion [18, 
19]

Northern Ireland 
Statistics and 
Research Agency: 
(NIRSA)

This index evaluates health deprivation on 
a constituency level in the UK. Currently, 
it encompasses values ranging from 1 to 
32,844, where 1 indicates the highest level 
of deprivation.

The relative mortality rates between men and women 
below the age of 65, the percentage of the population 
receiving living or disability allowances, the percentage of 
individuals in the working-age group receiving disability 
benefits or severe disability allowances, the proportion 
of long-term debilitating diseases adjusted for age and 
gender, and the percentage of infants with low birth weight 
(< 2.5 kg).

Once 
every 3 to 
4 years

Global 
Nutrition-
al Index 
(GNI) [18, 
47]

World Institute of 
Nutrition report 
using FAO and 
WHO data

The creation of this index aimed to assess 
the comprehensive nutritional condition 
of a nation, taking into account both un-
dernutrition and overnutrition. The index 
assigns scores to Gross National Income 
(GNI) within the range of 0 to 1, where 
higher scores indicate a more favorable 
nutritional status.

The proportion of individuals in the population experienc-
ing malnutrition, the standardized Disability-Adjusted Life 
Years (DALYs) lost due to nutritional factors, and the per-
centage of women aged 15 to 100 with a Body Mass Index 
(BMI) equal to or exceeding 30.

-

Com-
posite 
Index of 
Anthro-
pometric 
Failure 
(CIAF) [18, 
48]

National Family 
Health Survey

Through the integration of three indica-
tors, this index provides an approxima-
tion of the quantity of undernourished 
children within a population. It asserts 
that relying solely on any one of the three 
measures might lead to an underestima-
tion of the malnutrition issue. The index is 
presented as a percentage, ranging from 
0 to 100.

Prevalence of short stature in children; Prevalence of 
obesity among children; Prevalence of underweight among 
children

Once 
every 3 
years

Health 
Util-
ity Index 
(HUI) [49]

Institute of health 
Services in col-
laboration with 
the university of 
McMaster

This index is utilized for assessing the 
overall health status and quality of life 
concerning health in patients. HUI scores 
span from 0.00, indicating a state close 
to death, to 1.00, representing optimal 
health. Negative scores indicate a health 
condition deemed worse than death.

The HUI classifications encompass various aspects of health, 
such as the condition of vision, hearing, speech, mobility, 
skills, cognition, emotions, as well as the presence of pain 
and discomfort.

-

Human 
Develop-
ment 
Index 
(HDI) [50]

United Nations 
Development 
Project

The index serves as a statistical instrument 
for evaluating a country’s progress in 
social and economic aspects. It under-
scores the idea that a nation’s develop-
ment should be measured not solely by 
economic growth, but by considering 
people and their abilities as the funda-
mental benchmark. The HDI also enables 
examination of the contrasting human 
development outcomes between two 
countries with similar per capita GNI, 
prompting a scrutiny of national policy 
decisions. This index ranges from 0 to 1, 
with 1 representing the highest level of 
human development.

The components considered in this index are:
- Life expectancy
- Education, measured by the average years of schooling for 
adults aged 25 and above, as well as the expected years of 
schooling for children of school age
- Gross national income per capita

yearly

Table 1  (continued) 
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index 
name

Recommender Definition Indicators Report 
frequency

EURO-
HEALTHY 
Popula-
tion 
Health 
Index 
[51]

EURO-HEALTHY 
Europe project

With a focus on health equity, this index 
assesses the well-being of the European 
Union population through two key ele-
ments: determinants and outcomes. It 
serves as a foundational tool for the EURO-
HEALTHY project, which seeks to enhance 
understanding of health equity policies 
in different regions of Europe. The index 
is comprised of 39 criteria across various 
domains, including economic conditions, 
social support and security, education, 
demographic changes, lifestyle and health 
behaviors, the physical environment, the 
built environment, road safety, health 
care resources and costs, health care 
performance, and health consequences. It 
assigns values ranging from 0 to 100.

The health indicators included in this index encompass 
various aspects:
- Life expectancy at birth in years
- Infant mortality rate per 1,000 live births
- Standardized death rate per 100,000 population due to 
preventable causes
- Self-perceived health rated as less than good
- Adjusted life-year rates based on age (DALY)
- Incidence of low-birth-weight infants

Once 
every 3 
years

(MDHI) 
Multidi-
mension-
al Health 
Index 
[52]

Urban Justice 
Measurement 
Project of Tehran

Following the World Health Organization’s 
definition of health dimensions, this index 
evaluates health from three perspectives: 
physical, mental, and social. Within each 
dimension, four criteria are used to mea-
sure and analyze health.

The index examines health across different dimensions: 
physical health, mental health, and social health. Each 
dimension is assessed using specific criteria:
- Physical health includes oral health, weight and mobility, 
physical pain, and the burden of chronic diseases.
- Mental health encompasses depression, anxiety and 
insomnia, somatization, and pathogenic dysfunction.
- Social health evaluates social participation, attitude to-
wards society, social activity, and social relations.

-

Index of 
Co-
Existent 
Disease 
(ICED) 
[53]

London Depart-
ment of Public 
Health

Originally developed to assess the pres-
ence of multiple health conditions in 
cancer patients, this index has since been 
applied to other patient populations 
as well. It comprises two components: 
disease burden and physical activity. The 
index utilizes a scale ranging from 0 to 3, 
with a higher score indicating a higher 
degree of multimorbidity.

The initial criterion comprises 19 different disorders, with 
each one being assessed on a four-point scale. The second 
criterion measures the influence of co-morbidities on the 
patient’s physical well-being, specifically focusing on 11 
physical functions.

-

GHS 
Index 
Global 
Health 
Security 
Index [54]

The Nuclear Threat 
Initiative project in 
collaboration with 
the Johns Hopkins 
Center for Health 
Security (Nuclear 
Threat Initiative)

This index evaluates the preparedness of 
195 nations in dealing with epidemics. The 
assessment relies on a questionnaire com-
prising 171 inquiries, which are divided 
into 6 categories and 37 sub-indexes.

The prevention of the emergence or transmission of 
harmful pathogens, prompt identification and reporting of 
concerning epidemics, swift action to contain the spread of 
diseases, a robust healthcare system to provide treatment 
and safeguard healthcare workers, adherence to global 
standards, and the susceptibility of the country to biological 
risks.

Every 2 to 
3 years

Perinatal 
Health 
Index 
[55]

Finnish National 
Research and De-
velopment Center 
for Welfare and 
Health (STAKES)

The development of this index aimed 
to assess children’s health by examining 
perinatal outcomes. The perinatal index 
comprises five criteria, and the cumulative 
score from these criteria determines the 
final index score. This index categorizes 
the studied infants into three groups: 
healthy babies, newborns with some 
perinatal issues that may not necessarily 
impact future health, and newborns with 
severe perinatal problems that present 
significant risks to subsequent health.

The factors taken into consideration are:
- Birth weight
- Gestational age
- Apgar score at five minutes after birth
- Birth weight relative to gestational age
- Diagnoses made in close proximity to birth

-

Table 1  (continued) 
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index 
name

Recommender Definition Indicators Report 
frequency

Sustain-
able 
Develop-
ment 
Goals 
Index 
[56]

Sustainable De-
velopment Goals 
Report Institute

The index is designed to assess the 
progress made by United Nations 
member countries towards achieving the 
sustainable development goals (SDGs). It 
assigns values ranging from zero to 100, 
with 100 representing full attainment. The 
SDG index encompasses all 17 sustainable 
development goals. The third goal, which 
focuses on ensuring a healthy life and 
well-being for all at all ages, consists of 13 
targets and is evaluated through 28 crite-
ria outlined in the components section.

The included indicators are as follows:
1. Maternal mortality ratio
2. Birth rate with the presence of skilled health personnel
3. Infant mortality rate
4. Death rate under 5 years
5. Number of new HIV infections per 1,000 uninfected 
population, categorized by sex, age, and key populations
6. Tuberculosis incidence per 100,000 population
7. Incidence of malaria per 1,000 population
8. Incidence of hepatitis B per 100,000 population
9. Number of individuals requiring intervention against 
neglected tropical diseases
10. Mortality rates attributed to cardiovascular disease, 
cancer, diabetes, or chronic respiratory disease
11. Suicide mortality rate
12. Coverage of therapeutic interventions (pharmacological, 
psychosocial, and rehabilitation services, and aftercare) for 
substance use disorders
13. Per capita consumption of alcohol (aged 15 and over) in 
liters of pure alcohol during a calendar year
14. Death rate due to road traffic injuries
15. Proportion of women of reproductive age (15 to 49 
years) who meet their need for family planning with new 
methods
16. Adolescent birth rate (ages 10–14 and ages 15–19) per 
1,000 women in those age groups
17. Coverage of essential health services
18. Proportion of the population with household gross 
expenditure on health as a share of total household expen-
diture or income
19. Mortality rate attributed to domestic and environmental 
air pollution
20. Death rates attributable to unsafe water, unsafe sanita-
tion, and lack of sanitation (WASH)
21. Death rate attributed to unintentional poisoning
22. Standard prevalence of current smoking among people 
aged 15 years and older
23. Proportion of the population covered by all vaccines in 
their national program
24. Net sum of official development assistance to the medi-
cal research sector
25. Proportion of health facilities that have a core set of 
relevant essential medicines available and affordable on a 
sustainable basis
26. Density and distribution of health workers
27. International Health Regulations (IHR) capacity and 
health emergency preparedness
28. Percentage of bloodstream infections caused by se-
lected antimicrobial-resistant organisms.

yearly

Healthy 
Lifestyle 
Index 
(HLI) [57]

The German 
Health Survey 
for Children and 
Adolescents in 
collaboration with 
the Robert Koch 
Institute, Germany

The purpose of this index is to examine 
health behaviors among teenagers. It was 
developed using data associated with 
five specific criteria, with each criterion 
assigned a score ranging from 1 to 4. The 
index, in its entirety, is composed of points 
ranging from 0 to 20.

The index incorporates the following factors:
- Body mass index
- Level of physical activity
- Percentage of smokers
- Percentage of alcohol consumers
- Percentage of individuals consuming fruits and vegetables

Once 
every 3 
years

Table 1  (continued) 
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end of the questionnaire of each round, the experts were 
given the opportunity to suggest any additional health 
indices they believed should be included, no new indi-
ces were proposed. Figure  1 details the iterative Delphi 

process, highlighting the inclusion criteria and expert 
consensus formation over two rounds.

Table  4 presents the final list of suggested indices for 
evaluating Iranian population health. These indices have 
been categorized based on previous studies, including 

index 
name

Recommender Definition Indicators Report 
frequency

UHC 
Service 
Coverage 
Index 
[32]

World Health Or-
ganization (WHO)

The index serves as a metric for assessing 
SDG 3.8.1, which focuses on the coverage 
of essential health services. It is presented 
on a scale ranging from 0 to 100 without 
units. The UHC (Universal Health Cover-
age) service coverage index comprises 14 
criteria related to service coverage, which 
are categorized into four groups:
1. Reproductive, maternal, newborn, and 
child health
2. Infectious diseases
3. Non-communicable diseases
4. Service capacity and access

Reproductive, maternal, infant, and child health:
- Percentage of married women aged 15–49 who have 
access to modern family planning methods and meet their 
reproductive needs
- Percentage of women aged 15–49 who had received 
prenatal care at least four times during a specific period 
after giving birth
- Percentage of infants who have received all three doses of 
the diphtheria-tetanus-pertussis vaccine
- Percentage of children under 5 years old with suspected 
pneumonia (cough and difficulty breathing not caused by 
chest problems or nasal obstruction) who were taken to an 
appropriate healthcare facility within two weeks before the 
survey.
Infectious diseases:
- Percentage of tuberculosis cases that are successfully 
detected and treated
- Percentage of people with HIV currently receiving antiret-
roviral therapy
- Percentage of the population in malaria-endemic areas 
who slept under insecticide-treated nets on the previous 
night (only applicable to countries with a high malaria 
burden)
- Percentage of households using basic health facilities to 
address health needs.
Noncommunicable diseases:
- Age-standardized prevalence of non-elevated hyperten-
sion (systolic blood pressure < 140 mmHg and diastolic 
blood pressure < 90 mmHg) among adults aged 18 and 
older
- Average fasting plasma glucose levels among adults aged 
18 and older, adjusted for age
- Age-standardized prevalence of adults aged 15 and above 
who have not smoked in the past 30 days.
Service capacity and access:
- Number of hospital beds per capita, relative to the maxi-
mum threshold of 18 beds per 10,000 population
- Number of health professionals (physicians, psychiatrists, 
and surgeons) per capita, relative to the maximum thresh-
old for each profession
- International Health Regulations Core Capacity Index, 
which is the average percentage of 13 key capacities related 
to health regulations.

yearly

Hologic 
Global 
Women’s 
Health 
Index 
[57]

Hological Institute This index provides an overview of various 
elements that impact the well-being of 
women. The holistic index assesses five 
key aspects of women’s experiences, 
which collectively account for over 80% 
of the average life expectancy at birth 
for women, as indicated by their own 
feedback. Scores in this index range from 
0 to 100, with higher scores indicating a 
greater prevalence of positive experiences 
among women in each of these domains.

The five dimensions encompassed in this index are as 
follows: proactive healthcare, fundamental necessities, 
psychological well-being, health and safety considerations, 
and individual health.

-

Table 1  (continued) 
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the recommended list by the World Health Organiza-
tion (WHO). In 2018, the WHO published a comprehen-
sive list of 100 primary health indicators, grouped into 
four categories. The first category consists of indicators 
related to health status, such as mortality rates by age 
and sex, as well as life expectancy. The second category 
includes indicators associated with risk factors, such as 
nutrition, environment, and behavior. The third category 
encompasses indicators related to service coverage, such 
as vaccination rates and the prevention of communicable 
diseases. Finally, the fourth category focuses on indica-
tors associated with health systems, such as the density 

and distribution of healthcare facilities, as well as infor-
mation systems [23]. Koohpayehzadeh’s study also fol-
lowed a similar classification approach [12].

Drawing on these established frameworks, the compos-
ite indicators in our study have been classified accord-
ingly. The sustainable development goals index has been 
placed within the “other indices” group, as it spans mul-
tiple categories. All participating experts endorsed the 
final classification of indices.

Table 2  Rating results from the first round of the Delphi
Name of index Percentage of agreement Mean (SD) Median (IQR) Range
Disability-Adjusted Life Years (DALY) 100 3.87 (0.37) 3.90 (0.40) 1.40
UHC Service Coverage Index 100 3.65 (0.44) 3.60 (0.75) 1.40
Sustainable Development Goals Index 100 3.50 (0.45) 3.60 (0.60) 1.80
(GNI) Global Nutritional Index 83.3 3.42 (0.38) 3.40 (0.70) 1.20
Human Development Index (HDI) 100 3.31 (0.51) 3.20 (0.51) 2.00
Quality-adjusted life years (QALY) 100 3.23 (0.48) 3.20 (0.80) 1.60
Healthy Lifestyle Index (HLI) 100 3.17 (0.43) 3.20 (0.55) 1.60
Perinatal Health Index 91.6 3.08 (0.38) 3.00 (0.35) 1.40
Global Health Security Index 91.6 2.86 (0.34) 2.80 (0.55) 1.20
Composite Index of Anthropometric Failure (CIAF) 83.3 2.77 (0.30) 2.80 (0.40) 1.00
Handicap -free life expectancy (HFLE) 83.3 2.33 (0.39) 2.40 (0.55) 1.40
Hologic Global Women’s Health Index 83.3 2.31 (0.28) 2.20 (0.50) 1.00
Child Health Index 75 3.21 (0.30) 3.20 (0.55) 1.00
Multidimensional Health Index 75 2.92 (0.39) 3.00 (0.55) 1.60
Health and Activity Limitation Index (HALex) 75 2.55 (0.36) 2.50 (0.70) 1.20
Life expectancy free of avoidable mortality (LEFAM) 75 2.50 (0.29) 2.60 (0.55) 1.00
Disability-free life expectancy (DFLE) 75 2.22 (0.39) 2.20 (0.55) 1.60
Health Utility Index (HUI) 66.5 2.20 (0.34) 2.20 (0.55) 1.20
EURO-HEALTHY Index 66.5 2.20 (0.37) 2.20 (0.40) 1.40
Index of Multiple Deprivation 66.5 2.01 (0.22) 2.00 (0.40) 0.80
Index of Co-Existent Disease (ICED) 58.1 1.83 (0.24) 1.80 (0.35) 0.80
SD: Standard Deviation, IQR: Interquartile Range

Table 3  Rating results from the second round of the Delphi
Name of index Mean (SD) Median (IQR) Range
Disability-Adjusted Life Years (DALY) 4.23 (0.32) 4.2 (0.20) 1.20
UHC Service Coverage Index 3.96 (0.25) 4.00 (0.40) 0.80
Sustainable Development Goals Index 3.78 (0.31) 3.80 (0.40) 1.00
Human Development Index (HDI) 3.58 (0.36) 3.60 (0.60) 1.00
Quality-adjusted life years (QALY) 3.58 (0.37) 3.60 (0.40) 1.40
Perinatal Health Index 3.41 (0.42) 3.40 (0.60) 1.40
Healthy Lifestyle Index (HLI) 3.40 (0.30) 3.40 (0.30) 0.80
(GNI) Global Nutritional Index 3.27 (0.32) 3.20 (0.60) 1.00
Global Health Security Index 3.01 (0.44) 3.00 (0.60) 1.60
Composite Index of Anthropometric Failure (CIAF) 2.85 (0.32) 3.00 (0.60) 1.00
Multidimensional Health Index 2.69 (0.39) 2.60 (0.20) 1.60
Child Health Index 2.67 (0.31) 2.60 (0.60) 1.00
Health and Activity Limitation Index (HALex) 2.47 (0.31) 2.40 (0.40) 0.80
Life expectancy free of avoidable mortality (LEFAM) 2.25 (0.23) 2.40 (0.40) 0.80
SD: Standard Deviation, IQR: Interquartile Range
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Discussion
This study presents an overview of composite health 
indicators used in Iran and prioritizes them based on 
expert opinions through the Delphi method. This method 

enabled us to engage a diverse group of experts with 
extensive knowledge and experience in the field of pub-
lic health and healthcare. In our study, the consensus 
seemed to be reached after a two-round Delphi process. 

Fig. 1  Delphi process flowchart
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Previous studies suggest that a two-round Delphi process 
balances response accuracy with expert participation 
rates [24, 25]. Also, evidence suggests that more rounds 
may result in lower response rates [24].

Our review did not consider all the available health 
assessment indices in Iran, as these indices did not meet 
our inclusion criteria. Nevertheless, the composite indi-
cators we presented still do not offer a comprehensive 
view of the overall health of the population. In fact, our 
analysis revealed that these composite indicators often 
overlook numerous factors influencing health. There 
are exceptions, such as the Sustainable Development 
Goals Index and Universal Health Coverage Index, which 
encompass a broad spectrum of health determinants.

The indicators cover various aspects, including popu-
lation health, mortality, women’s and children’s health, 
quality of life, and lifestyle. The study identifies five indi-
ces with the highest priority: disability-adjusted life years 
(DALY), UHC service coverage index, sustainable devel-
opment goals index, human development index, and 
QALY. While similar studies regarding health indicators 
exist, this research stands out as one of the first to priori-
tize composite health indicators in Iran, focusing on the 
overall health status of the population.

Comparing our findings with other studies, we observe 
some similarities. For example, a study by Gonzalez-Bau-
tista et al., which focused on health system responsive-
ness for older adults, also emphasized distal outcomes 
such as mortality and life expectancy, which align with 
our prioritization of Disability-Adjusted Life Years 
(DALY) and Quality-Adjusted Life Years (QALY). Their 
study also identified functional assessments and pov-
erty as high-priority indicators, which differs from our 
broader focus on indices like Universal Health Coverage 
(UHC) and the Sustainable Development Goals (SDGs) 
Index [26]. In another study, Ashraf et al. (2019) con-
ducted a comprehensive review of 27 population health 
indices. Unlike our study, which focuses on prioritizing 
a set of indices based on expert opinion, Ashraf et al.‘s 
research provides a broader view of the development and 
application of health indices globally. Their review identi-
fies a lack of indices that address specific health topics or 
subpopulations, an area where our study aims to provide 
more tailored insights, such as indices related to mater-
nal health [18].

The results from other studies focusing on indi-
vidual health indicators align well with our find-
ings. For instance, in a qualitative study conducted by 
Koohpayezadeh et al., experts’ opinions were utilized to 
prioritize health indicators for achieving universal health 
coverage [12]. This study highlighted maternal mortal-
ity, vaccination of children under five years of age, and 
life expectancy at birth as the most important indica-
tors, reflecting a similar emphasis on maternal and child 
health aspects. Likewise, a study carried out by Hagh-
doost et al. aimed to assess major health indicators for 
monitoring the transformation of the healthcare system 
[27]. This study identified life expectancy at birth, neona-
tal mortality, and maternal mortality as the most critical 
indicators, mirroring our findings in emphasizing mater-
nal and child health. The convergence of these results 
across studies can be attributed to the common thread of 
the DALY concept.

Disability-Adjusted life years (DALY):  The findings 
of our study revealed that the highest-priority compos-
ite health indicator for collection is the DALY. DALY, a 
comprehensive measure that combines years of life lost 
due to premature death and years lived with disability, 
provides a holistic perspective on health burden [28–30]. 
This definition inherently includes indicators that capture 
maternal and child health aspects, as well as mortality 
rates. This index can serve as a crucial tool for identifying 
high-burden diseases that require urgent intervention. By 
integrating DALY into health policy planning, Iran could 
prioritize interventions that reduce the overall burden of 
disease, such as focusing on non-communicable diseases 
(NCDs) and improving preventive care to reduce mortal-
ity and disability rates.

UHC service coverage index indicates that all people 
should have access to health services in all aspects of 
health including treatment, rehabilitation, and preven-
tion, without pressure and financial burden [31]. UHC 
is a cornerstone of the Sustainable Development Goals 
(SDG 3), aiming to ensure that all individuals receive 
necessary healthcare without financial hardship. WHO’s 
UHC Cube Model emphasizes three key dimensions: ser-
vice coverage, financial protection, and population cover-
age, all of which must progress simultaneously to achieve 
equitable health outcomes [32]. The UHC cube, as intro-
duced by the WHO, comprises three key dimensions: 

Table 4  Final list of the suggested population health indices in Iranian population
Health Status Risk Factors Service Coverage Health Systems Other Indices
Child Health Index Global Nutritional Index UHC Service Coverage Index Human Development 

Index (HDI)
Sustainable 
Development 
Goals Index

Perinatal Health Index Healthy Lifestyle Index (HLI) Disability-Adjusted Life Years (DALY) Global Health Security 
Index

(MDHI)Multidimensional Health 
Index

Composite Index of Anthropo-
metric Failure (CIAF)

Quality-adjusted life years (QALY)
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the extent of direct cost coverage, the range of services 
included, and the encompassed population. It is essential 
for all three axes to advance in harmony. Any imbalanced 
growth among these dimensions could result in adverse 
outcomes and inequity [33, 34]. Currently, studies have 
been conducted in Iran on the extent and universality 
of the use of this index [35]. In the study of Haqdoost et 
al., indicators of infant mortality, maternal mortality, as 
well as economic factors such as the percentage of out-
of-pocket payments and universal insurance coverage 
are mentioned as health priorities [27]. The service cov-
erage dimension of UHC is intricately linked to factors 
like immunization coverage, which has been identified 
as one of the most crucial indices in the research con-
ducted by Kohpayehzadeh et al. [12]. Policymakers could 
use this index to monitor and improve service coverage, 
especially in underserved areas. By targeting regions 
with lower UHC scores, health authorities can allocate 
resources more effectively, ensuring that marginalized 
populations receive the necessary healthcare services, 
including preventive care, treatment, and rehabilitation.

Sustainable Development Goals (SDGs) Index is a 
comprehensive and evaluative framework that measures 
a country’s progress toward achieving the global Sus-
tainable Development Goals which was set forth by the 
United Nations [36]. These 17 goals encompass a broad 
spectrum of economic, social, and environmental objec-
tives aimed at promoting a more prosperous world by 
2030 [37]. By aggregating these indicators into a com-
posite index, the SDGs Index provides policymakers, 
researchers, and civil society with a holistic understand-
ing of a country’s advancement towards these critical 
global objectives [36]. A study conducted by Selmani et 
al., identified 18 composite indices, each of which offered 
insights into different facets of health [38]. These indices 
encompassed a range of health determinants, including 
anthropometric variables, specific aspects of infants, oral 
health, healthy lifestyle, and functional ability. variables, 
aligning closely with SDG 2 (Zero Hunger) and SDG 3 
(Good Health and Well-being). Policymakers can use 
this index to track progress toward global health goals 
and ensure that national health policies align with the 
global sustainability agenda. This holistic perspective 
can inform policies that address underlying issues such 
as poverty, education, and environmental health, which 
have significant implications for public health outcomes.

Strengths and limitations
In terms of the chosen method for prioritizing health 
indices, the use of an electronic questionnaire replaced 
the traditional face-to-face interview approach. This shift 
was necessitated by the constraints posed by COVID-
19 restrictions and the busy schedules of the participat-
ing experts. Moreover, employing a web platform to 

administer the survey and monitor its progress enhanced 
efficiency and streamlined data entry, responses, analysis, 
and information collection from individuals. However, 
potential limitations include bias in expert selection, as 
the pool may not fully represent all relevant perspectives, 
and the online survey method may have excluded experts 
less familiar with digital tools. Additionally, response bias 
could arise from individual interpretations of the indices. 
Future research could address these biases by expanding 
the expert pool and using a combination of online and in-
person methods.

Conclusion
This study provides a comprehensive set of population 
health indices, derived through expert consensus, which 
can guide future health measurement efforts in Iran. 
The identified indices, including Disability-Adjusted Life 
Year (DALY), UHC Service Coverage Index, Sustain-
able Development Goals Index, Human Development 
Index (HDI), and Quality-Adjusted Life Year (QALY), are 
essential for evaluating population health and address-
ing current health priorities. These indices are recom-
mended for incorporation into health policy and strategic 
decision-making.

Future research could focus on refining these indices 
through pilot testing and evaluating their applicability 
in various contexts within Iran. Further studies could 
also explore the integration of these indices into national 
health monitoring systems to assess their utility in shap-
ing health interventions and tracking progress toward 
health-related goals.
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