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ABSTRACT
Introduction The burden of cancer continues to 
increase worldwide, and cancer is the leading cause of 
life expectancy reduction and death in Korea. Population 
attributable fraction (PAF), an epidemiological measure of 
exposures and health outcomes, could provide information 
on the public health impacts of exposures in populations. 
Knowing the PAFs of modifiable risk factors could aid 
in planning and prioritising strategies to reduce cancer 
burden in the population. This study aims to summarise 
systematically the PAF estimates of modifiable cancer risk 
factors in Korea.
Methods and analysis This review will include studies 
that determined PAFs of modifiable risk factors on cancer 
incidence and mortality in Korea. We will define modifiable 
risk factors as those that can be changed directly by 
peoples’ conscious actions. We will perform systematic 
searches in EMBASE, MEDLINE, Cochrane Library and 
Korean databases (Korean Studies Information Service 
System, Research Information Sharing Service, KoreaMED, 
Korean Medical Database, National Assembly Library, and 
Korea Institute of Science and Technology Information) 
from their inception to July 2021. Two reviewers will 
independently screen studies for eligibility, extract data 
and perform quality assessments of the included studies. 
We will present the results in a qualitative or descriptive 
manner and will not perform meta- analyses or other 
quantitative data synthesis to derive summary estimates 
of PAFs because we anticipate high variability among PAF 
estimates.
Ethics and dissemination Ethics approval is not required 
because we will only use data from published papers. We 
will disseminate the results through publication in a peer- 
reviewed journals.
PROSPERO registration number CRD42021268258.

INTRODUCTION
Cancer has been the primary cause of death 
in Korea since 1983 when causes of death 
were first reported. In 2019, cancer mortality 
was 158.2 per 1 000 000, which accounted 
for 27.5% of total deaths. The most common 
causes of death were lung cancer, followed 
by liver, colorectal, gastric and pancreatic 
cancers. In 2018, there were 243 837 new 
cancer cases in Korea and the most diagnosed 
cancers were stomach, followed by thyroid, 

lung, colorectal and breast cancers. The 
5- year cancer survival rate was 70.3% from 
2014 to 2018, and total cancer cases were 
more than 2 million in 2018.1

To reduce the growing cancer burden, 
the Korean government has implemented 
National Cancer Control Programmes. The 
government developed ‘10 codes for cancer 
prevention in Korea’, which includes anti-
smoking campaigns and a national vacci-
nation programme targeting hepatitis B 
and human papillomavirus, as primary 
cancer preventions for the general public. 
In addition, a National Cancer Screening 
Programme for the early detection of cancer 
and a financial aid programme for cancer 
patients were developed.2

Population attributable fraction (PAF) is an 
epidemiological measure used widely to assess 
the public health impact of an exposure in 
a population. PAF is defined as the fraction 
of disease cases that could be avoided if the 
exposure were absent from the population. 
PAF measures the increased risk associated 
with the exposure as well as the prevalence 
of exposure. Therefore, PAF estimates can 
be used to plan and prioritise strategies to 
reduce cancer burden in the population.

When the exposure is modifiable, such as 
smoking, alcohol consumption and physical 
activity, the PAF can be interpreted as the 
preventable fraction of the disease, which can 

Strengths and limitations of this study

 ► This systematic review will be the first to summarise 
population attributable fractions (PAFs) of modifiable 
cancer risk factors in Korea.

 ► We will use robust methods including a compre-
hensive search of eligible studies, explicit eligibility 
criteria, independent and duplicate eligibility screen-
ing, and data abstraction.

 ► Anticipated variability among PAFs may prevent a 
quantitative synthesis summary of the data.
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be prevented through removal of the exposure or elim-
ination of risk factors. For example, the World Cancer 
Report 2008 reported that the PAF of tobacco use on 
cancer death was 32% in men, meaning that removing 
smoking may decrease cancer death ~32%0.3 In addition, 
the WHO/International Agency for Research on Cancer 
announced that cancers could be reduced ~30%–50% by 
removing modifiable risk factors.4

In 2009, the National Cancer Center Korea calculated 
PAFs of several modifiable risk factors, including tobacco 
use,5 chronic infection6 and alcohol consumption.7 Based 
on incidence, the most important risk factors for cancer 
were chronic infection, which contributed to 21.2% of 
new cancer cases and 24.7% of cancer deaths,6 followed 
by tobacco use, which contributed to 11.8% of new cancer 
cases and 22.7% of cancer deaths.5

The term ‘attributable’ has a causal implication, thus 
PAFs should be calculated using data from studies that 
adhere to rigorous methodologies. However, previous 
studies on PAFs of modifiable cancer risk factors did not 
consider the quality of the included studies and the data 
were not up- to- date. There is no systematic summary of 
PAF data on cancer in Korea. Therefore, the purpose of 
this study is to summarise systematically the PAF data on 
modifiable risk factors for cancer incidence and mortality 
in Korea.

METHODS AND ANALYSIS
We will follow the Preferred Reporting Items for System-
atic Review and Meta- Analysis Protocols checklist in 
reporting the protocol.8

Eligibility criteria
The included studies will meet the following criteria:
1. Calculated PAF estimates for cancer incidence or 

mortality.
2. Focused on the Korean population.
3. Consideration of at least one of the modifiable risk fac-

tors.
4. Relative risks (RR) predominantly from meta- analyses 

of cohort studies or large cohort studies.
5. Prevalence data from nationally representative surveys, 

cohort studies or cross- sectional studies.
Modifiable risk factors are those in which people could 

change their exposure status directly through conscious 
action. Common examples include health behaviours 
(eg, smoking, alcohol consumption, physical activity, 
diet), preventive health service uptake (eg, vaccination) 
and environmental exposure (eg, herbicide use).

Non- modifiable risk factors are those that people 
cannot change or that are very difficult or unusual to 
change, such as age, gender, ethnicity, family history of 
disease and genetic characteristics (eg, mutation, gene 
expression). Biological status, such as blood pressure and 
blood lipids, can be modified through lifestyle changes or 
medication rather than by direct action; therefore, it will 
not be regarded as modifiable for this study.

We will include studies addressing overall cancer risk 
and specific cancer risk. A study that reported global or 
continent- level PAFs along with a subgroup analysis of 
Korea will be eligible for this study. A study that used indi-
rect data, such as RRs, from Asian countries to calculate 
PAFs for Koreans will be eligible. However, if all of the 
data used to calculate PAFs, such as prevalence of expo-
sure data and RRs, came from Asian countries outside of 
Korea, the study will be ineligible. If a study reported only 
the PAF of multiple risk factors such as health behaviour 
cluster, we will exclude the study since we are interested 
in the PAF of individual risk factors. There will be no 
language restriction. We will exclude studies in which 
prevalence of exposure or RRs were calculated from case–
control studies. We will also exclude umbrella reviews and 
protocols that do not contain original data.

Literature search
We will conduct literature searches in EMBASE, 
MEDLINE, Cochrane Library and Korean databases, 
including Korean Studies Information Service System, 
Research Information Sharing Service, KoreaMED, 
Korean Medical Database, National Assembly Library 
and Korea Institute of Science and Technology Informa-
tion from their inception to July 2021. We will develop 
a search strategy through consultation with an experi-
enced librarian. Online supplemental table 1 presents 
the search strategy.

Study selection
Two reviewers will independently screen titles and 
abstracts for eligibility. Then, the reviewers will inde-
pendently screen full- texts for potentially eligible studies. 
Discrepancies among the reviewers will be resolved 
through discussion or consultation with a third reviewer 
if needed.

Data abstraction
We will collect the following information from each 
eligible study:
1. Study information: first author, publication year, study 

design (cohort, other).
2. Population: population type (national, local), area (if 

local), population characteristics.
3. Modifiable risk factors: type of modifiable risk factor 

(eg, smoking, alcohol drinking), prevalence of expo-
sure, source of exposure data (primary study, national 
health data, other), number of included participants, 
method of exposure assessment.

4. RR: type of outcome (incidence, mortality), type of 
cancer, type of RR (HR, other), source of RR (primary 
study, meta- analysis, other).

5. PAF: PAF estimate, calculation method, year of PAF es-
timate, latency period applied to PAF.

Two reviewers will extract the data independently and 
discrepancies will be resolved by discussion or consulta-
tion with a third reviewer if necessary.

https://dx.doi.org/10.1136/bmjopen-2021-055758
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Risk of bias
Two reviewers will independently assess the risk of bias 
in the included studies and will resolve disagreements 
by consensus or discussion with a third reviewer. Risk 
of bias will be assessed using the Clarity group risk 
of bias tool for cohort studies. When RR comes from 
meta- analysis data, we will use A MeaSurement Tool to 
Assess systematic Reviews- 2.9 Reviewers will rate each 
modifiable risk factor- cancer pair in each study and will 
resolve discrepancies by discussion or consultation with 
a third reviewer if needed.

Analysis and summary of findings tables
We will present descriptive statistics for the general 
characteristics of the included studies. We will not 
conduct meta- analysis or other quantitative synthesis 
to pool estimates because we anticipate variable PAF 
estimates. The best PAF estimates will be presented in 
a summary of findings table. If more than one PAF is 
reported for a modifiable exposure- cancer pair, we will 
select the best and most representative PAF based on 
the following: (a) if more than one PAF is reported 
for a modifiable exposure- cancer pair, we will choose 
the PAF calculated with Korean data only, (b) if PAFs 
at both the national and large cohort (city) levels are 
reported, we will choose the national level PAF, (c) 
if the PAF is based on a specific cohort study, we will 
select the PAF from the study with the larger sample 
size. We will present the selected PAF estimates to the 
summary of findings tables and present all other PAFs 
to online supplemental tables.

Patients and public involvement
No patients or public will be involved.

DISCUSSION
This will be the first systematic review of PAFs of modi-
fiable cancer risk factors in Korea. The cancer burden 
has increased in Korea and is expected to continue to 
increase. This review will provide PAFs of various modi-
fiable risk factors on cancer, and the findings could 
be used to prioritise and plan strategies to reduce 
cancer burden. The strength of this review is that it 
will use a systematic and transparent procedure with 
rigorous standards, including a comprehensive search 
of eligible studies, explicit eligibility criteria, indepen-
dent and duplicate eligibility screening, data abstrac-
tion and risk of bias assessment. However, anticipated 
variability among PAFs may prevent a quantitative 
synthesis summary of the data.

Ethics and dissemination
This systematic review will not require approval from 
the institutional review board. We will disseminate the 
findings of this systematic review through peer- reviewed 
publication.
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