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Background

Population health indices measure a specific population group’s health risk. There is a
lack of research on how population indices are used in cancer research. The aim of this
study was to provide the first scoping review of the literature on the use of population

health indices in cancer research.

Methods

A scoping review included three databases for research papers, which had to be published
anytime through September 2021. PRISMA reporting guidelines were followed
throughout this study, and the Mixed Methods Appraisal Tool was used to determine

study quality.

Results

A total of 1493 articles were identified, with 250 meeting the inclusion criteria.
Population health indices are used in cancer research to explain the global and regional
effects of intervention measures, such as cancer screening programs and policy
implementation. Population health indices were also used to study cancer’s economic
outcomes, the burden of disease, and spatial and temporal patterns. Breast, lung,
cervical, liver, and colorectal cancers appeared in most studies. Additionally, there is
considerably less cancer research using population health indices in low-income and

lower-middle-income countries.

Conclusions

The use of population health indices for cancer research is widespread and can inform
various investigations. There is a marked lack of such studies from low-income and
lower-middle-income countries. Additionally, ensuring the accuracy and timeliness of
data across all countries will improve the accuracy of the usefulness of population health

indices.

INTRODUCTION

Population health indicators are significant characteristics
of the residents of a geographic area used as supporting
evidence to understand that population’s physical or men-
tal state. These indicators are primarily used to measure
a population’s health risk.! Often, it is useful to compare
the health of populations from different geographic areas.!
2 For this, a population health index (PHI) may be used be-
cause it combines a set of indicators into a single indicator
that is normalized, standardized, and scaled.3 Researchers
and policymakers assess and compare the health of areas
with PHIs by determining the impact of health policy inter-
ventions across locations, assessing inequalities, and mon-
itoring health trends over time.24

Ashraf et al. (2019) performed a scoping review and
found articles describing 27 PHIs.2 Their review updated

Kaltenthaler et al.'s (2004) review on the same topic.> While
the earlier review® focused more on the methods of devel-
oping and potentially combining PHIs, the more recent re-
view? emphasized that only a few PHIs measure specific
health topics or subpopulations. Furthermore, there is a
gap in the literature about how general PHIs are used for re-
searching particular diseases. To better determine the use-
fulness of PHIs in measuring the outcomes of a specific
disease, this review focuses on the use of PHIs in cancer re-
search. Cancer is the second leading cause of death and is
trending to become the top cause worldwide,® contributing
to nearly 20 million deaths in 2020.7

While several PHIs can be used, the most common is dis-
ability-adjusted life years (DALYs).® DALYs are “the sum of
the present value of future years of a lifetime lost through
premature mortality, and the present value of years of fu-
ture lifetime adjusted for the average severity (frequency
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and intensity) of any mental or physical disability caused by
a disease or injury”.? In the DALYs approach, on a scaling
pattern, each state of health is assigned a disability weigh-
ing from perfect health (zero) to death (one).10 Two orga-
nizations, the World Bank and the World Health Organiza-
tion, launched DALYs!! and have been using them for over
two decades to quantify the burden of diseases and help
determine cost-effectiveness in the economic evaluation of
health interventions and programs.12

In this scoping review, our goal was to determine for
what purposes cancer-related research articles use PHIs, in
what countries this research has taken place, and for what
types of cancer sites (e.g., breast, colon). The findings of
this review will inform cancer researchers who may con-
sider using PHIs in their research so they can better know
how these measures can be helpful. It will also help policy-
makers better understand the relevance of funding popula-
tion health data collection, as such data is the cornerstone
of population health index values and a major determinant
of index accuracy.

MATERIALS AND METHODS
SEARCH STRATEGY

We used the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA) guidelines!3 and con-
ducted database searches (through September 2021) in
PubMed (including MEDLINE), CINAHL, and Web of Sci-
ence. The keyword strings used to capture relevant studies
were “cancer” and the name of 25 of the 27 indices from
the? article. We also searched for two additional terms
along with “cancer”: “health-adjusted life years” and “pop-
ulation health index” because they were not included in the
list from the article.? The two indices we did not include
from the Ashraf et al. article were: 1) Quality-Adjusted Life
Years because it is the academic standard for drug and med-
ical treatment cost-effectiveness research and would have
made this review impossible due to the high volume of ar-
ticles, and 2) Index of Multiple Deprivation because it is
a socio-economic measure rather than a population health
measure. Any article with our keyword strings in either the
title or the abstract was included in the initial review.

STUDY CRITERIA

We eliminated all duplicate studies, and then two re-
searchers independently screened each abstract using the
following inclusion criteria: the study was related to cancer
and used a PHI. We included all types of study designs,
countries, sample sizes, and article languages. Since PHIs
are relatively new, we did not have a beginning date con-
straint. After screening abstracts, two researchers retrieved
and reviewed full-text articles independently for inclusion.
The researcher team discussed and resolved any discrepan-
cies.

DATA EXTRACTION

For each study meeting the inclusion criteria, two re-
searchers independently extracted key information, includ-
ing the study design, cancer site, study aim, findings, and
whether vulnerable and key populations were included. In
determining vulnerable and key populations, we used the
United Nation’s definition: “populations that live in poverty
without access to safe housing, water, sanitation and nutri-
tion and those who are stigmatized, discriminated against,
marginalized by society and even criminalized in law, policy
and practice”.14

We determined each study’s quality based on the Quality
Assessment Tool for Quantitative Studies.!> This tool as-
sesses various factors of a study and results in a “strong,”
“moderate,” or “weak” rating. Note that while we did not
exclude qualitative studies, all the studies found were
quantitative. As with the article inclusion process, any dis-
crepancies in extraction results were discussed and re-
solved among the researchers.

RESULTS

A total of 1493 articles were initially retrieved from PubMed
(552), CINAHL (189), and Web of Science (752). After re-
moving duplicates and screening abstracts, we reviewed
298 peer-reviewed articles in full. Of these articles, 48 were
excluded for the following reasons based on the following
criteria: editorial (n = 5), report (n = 6), comment (n = 2),
not relevant (n = 25), or review (n=10). The remaining 250
articles were included in our analysis. Figure 1 highlights
the selection process suggested by PRISMA guidelines.13

ARTICLE TYPES

Table 1 shows the frequency distributions of countries of
the reviewed studies. Most studies focused on the entire
world (n=77), followed by China (N=48). Fifty-one specific
countries were represented in the articles. High-income
or upper-middle-income countries were represented 149
times, lower-middle-income countries 32 times, and low-
income countries four times. Table 2 shows the frequency
distributions of cancer sites included in the articles. The
greatest number of studies focused on general cancer sites,
defined for purposes of review as representing more than
five cancer sites (n=70), followed by breast cancer (n=39),
cervical cancer (28), lung cancer (26), colon cancer (18), and
liver cancer (18).

DATA QUALITY

In terms of article quality, we found a mix of high-quality
(n=86), intermediate-quality (n=131), and low-quality
(n=33) articles. For all articles, we examined the journal’s
impact factor. The average impact factor of the journal for
the articles was 6.50. The average difference between the
data collection date and the article publication date was al-
most 11 years. A Supplementary Appendix can be found on-
line with a summary of all the studies.
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Figure 1. PRISMA flow diagram
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Figure 1. PRISMA flow diagram

STUDY AIMS

Figure 2 shows the classification and sub-classification of
the primary aim(s) of studies using PHIs in cancer research.
Such studies sometimes examine what level of burden can-
cer is for various demographic groups. Additionally, specific
mortality and morbidity outcomes are often the focus. Can-
cer studies using PHIs examine policies, interventions, eco-
nomic impact, and spatial and temporal trends.

DISCUSSION

Our review reveals that PHIs are used in cancer research
for various aims. The purposes of these studies range from
measuring outcomes to determining more effective policies
and interventions. PHIs also allow for spatial and temporal
comparisons in cancer research. Additionally, some re-
searchers use PHIs to determine economic outcomes and
the cost-effectiveness of programs and policies. While
many cancer studies using PHIs involve DALY, other PHIs
have also been used.

There are 149 instances of high-income and upper-mid-
dle-income countries represented in the studies. Con-
versely, just 36 instances of low-income or lower-middle-
income countries appear. This finding is consistent with
other research showing that cancer research is heavily
skewed toward higher-income countries.!” Low- and mid-
dle-income countries face a rapid increase in noncommu-
nicable diseases, including cancer.1” Therefore, researchers

| Reason 1: Editorial (n = 5)
Reason 2: Report (n = 6)
Reason 3: Comment (n = 2)
Reason 4: Not relevant (n = 25)
Reason 5: Review (n = 10)

must research in low- and middle-income countries to help
inform policies and programs to help prevent and control
cancer.

The most common types of cancer worldwide are lung,
breast, colon, and prostate cancers, accounting for more
than 40% of cancer diagnoses.!8 Many studies in our study
focused on lung, breast, and colon cancer. However, rela-
tively few focused on prostate cancer. One explanation may
be that many studies related to prostate cancer do not have
as convincing rejections of the null hypothesis as for other
cancers. Often, research that fails to reject the null hypoth-
esis does not get published.!?

The quality of the cancer studies that used PHIs varies,
as indicated by the article quality ratings in our review.
However, most studies were of strong or moderate quality.
Furthermore, the high average journal impact factor for the
articles in our review indicates that PHIs may be useful
measures in impactful cancer research.

An element that stood out in this review is that the
data is sometimes too old or incomplete. This is of partic-
ular concern for low- and middle-income countries where
cancer registration data and quality indicators can be in-
complete or unreliable.! Diagnostic and treatment capacity
limitations often cause underestimations of cancer inci-
dence.20 Poor data quality indicates a lack of collaboration
among reporting sources and the inability of the registrar
to perform quality abstracting.2122 Periodical discontinuity
of registration, extrapolation of regional data to the na-
tional level, and under-reporting of cancer are other rec-
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Table 1. Country frequency

Use of population indices in cancer research: a scoping review

Country Country Count
Income
Classification¢
Algeria Lower-middle 1
Australia High 9
Bangladesh Lower-middle 1
Belgium High 3
Brazil Upper-middle 7
Bulgaria Upper-middle 2
Canada High 2
Chile High 1
China Upper-middle 48
Colombia Upper-middle 2
Costa Rica Upper-middle 1
Cuba Upper-middle 2
Denmark High 3
France High 2
Ghana Lower-middle 2
Honduras Lower-middle 1
India Lower-middle 6
Indonesia Lower-middle 2
Iran Lower-middle 9
Ireland High 1
Italy High 4
Japan High 5
Kenya Lower-middle 1
Korea High 11
Lithuania High 1
Malawi Low 1
Mexico Upper-middle 5
Mongolia Lower-middle 1
Morocco Lower-middle 1
Mozambique Low 1
Nepal Lower-middle 1
Netherland High 7
New Zealand High 4
Nigeria Lower-middle 1
Norway High 1
Philippines Lower-middle 2
Portugal High 2
Romania Upper-middle 1
Russia Upper-middle 1
Serbia Upper-middle 1
Singapore High 1
South Africa Upper-middle 2
South Korea High 3

Country Country Count
Income
Classification1é
Southeast Asia and Lower-middle 1
eastern sub-Saharan
Africa
Spain High 3
Taiwan High 2
Tanzania Lower-middle 1
Tunisia Lower-middle 1
Uganda Low 2
United Kingdom High 4
United States High 8
Unspecified country &)
Global 77

ognized common sources of bias in cancer-related data.?3
Harrison et al. (2020) presented similar limitations regard-
ing data quality in low- and middle-income countries re-
garding immunization programs.22

The lack of accurate cancer registry data is of particular
concern for low- and middle-income countries. Just 20% of
countries have sufficient quality cancer data to determine
incidence rates.2425 Furthermore, data about cancer sites
and stages are not collected or not well defined in many
low- and middle-income countries.2426,27 An initiative es-
tablished in 2011 by the International Agency for Research
on Cancer (IARC) in partnership with other international
organizations to improve cancer registries globally is the
Global Initiative for Cancer Registry Development (GICR).
The GICR has six regional hubs to work with countries to
support registries and provide training and research oppor-
tunities.28 More efforts like this are necessary to improve
cancer data collection and research across the globe.

This scoping review is subject to a few limitations. First,
this review was limited to peer-reviewed studies. It is pos-
sible that there were cancer studies using PHIs that were
not published as peer-reviewed articles and, therefore, were
omitted here. Second, there was heterogeneity in the re-
search methods across studies. Thus, we did not perform
a quantitative meta-analysis to examine PHI use in cancer
research. Lastly, not all the studies reviewed were of high
quality. We chose to include all the articles ranging from
high to low quality for a comprehensive view of the liter-
ature in this space. However, the lower-quality articles in-
fluenced the study aims summary and frequencies the same
way the higher-quality articles did. That is, we did not put
more weight or emphasis on those articles we deemed as
higher-quality.

Our review highlights areas for potential improvement
in using population indices in cancer research. First, there
were 27 cancer sites with five or fewer studies incorporating
population indices. Two-thirds of the cancer sites had just
two or fewer studies, including population indices. With
five cancer sites having 18 or more studies each that used
such indices, our review indicates an opportunity to use
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Table 2. Cancer site frequency

Cancer Site Count

General 70

Acute lymphocytic leukemia 1

Biliary tract 2
Bladder 5
Brain 1
Breast 39

Bronchus 5

Burkitt lymphoma 1
Cervical 28

Chronic myeloid leukemia 1
CNS cancers 1
Colorectal 18

Cutaneous melanoma

Esophageal

Endometrial

Esophageal
Gallbladder

Gastric

Hematologic malignancies

Hepatic

Keratinocyte cancer

Kidney

Larynx

Leukemia
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Lip and oral cavity
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Liver
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Lung

Melanoma

Multiple myeloma
Oral

Ovarian

Pancreas

Prostate

Renal cell cancer

Skin

Stomach

Testicular
Thyroid

o, ||l |WIN]IN]W

Trachea

population indices to help measure cancer occurring in
more sites. Second, cancer researchers may consider using
population indices other than DALY for their studies. Inter-
estingly, fewer studies were of low quality for the studies
using non-DALY indices than the DALY indices (10.5% vs
13.4%). While DALY may work best for many studies, our

review may help raise awareness about other population in-
dices that could be helpful in cancer research.

This scoping review examined the body of literature to
date that used PHIs to study cancer. There are several aims
that such studies use PHIs to investigate cancer. This re-
view shows that PHIs can be useful in studying cancer top-
ics. However, caution must be observed in using outdated
or missing data in studies relying on PHIs. Furthermore, fu-
ture research should investigate the use of PHIs in low-in-
come and lower-middle-income countries to develop a bet-
ter understanding of which to base cancer prevention and
control decisions. Finally, when developing new PHIs, it
may be helpful to illustrate the PHI’s use for studying par-
ticular diseases so that more disease-specific researchers
can use these population measurement tools.
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