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Preface 

 

The International Tobacco Control Policy Evaluation Project (the ITC Project) is a multi-country 
prospective cohort study designed to measure the psychosocial and behavioural impact of key 
policies of FCTC in more than 28 countries. In the same year that the Republic of Korea joined 
the WHO FCTC, the ITC Project at University of Waterloo began to partner with Dr. Hong Gwan 
Seo and colleagues at the National Cancer Center and Seoul National University, Republic of 
Korea to create the ITC Korea Project which is a prospective longitudinal study of adult (19+) 
smokers.  
 
The first wave of the ITC Korea (KR) Survey was conducted in December 2005 among 1,002 
smokers; Wave 2 (KR2) was conducted between October and December 2008 among 1,818 adult 
smokers. Wave 3 (KR3) was conducted from October to December 2010 among 1,753 smokers.  
 
While continuing with the key objectives of the ITC KR Survey, the Wave 1 of ITC Korea (KOR) 
Survey built a new cohort of 2,000 smokers, aiming to measure the effectiveness of new tobacco 
control policies adopted since 2015. ITC KOR1 Survey built on the success of previous ITC KR 
Survey allowing for cross-sectional comparisons, and on the longstanding ITC Project which has 
involved establishing longitudinal surveys of other ITC countries allowing for cross-country 
comparisons and a common mediation model to evaluate the behavioral impacts of national-level 
tobacco control policies implemented under the WHO FCTC.  
 
The sample established in the ITC KOR1 Survey will be invited to participate in subsequent follow-
up research studies (possible future waves contingent upon funding), thus providing the baseline 
of a cohort design, which is a strong research design for studying policies that cannot be studied 
in a randomized control trial setting. 
 
Gallup Korea conducted the ITC KR Wave 1-3 Survey while Hankook Research Company (HRC) 
conducted the Wave 1 of the ITC Korea Survey. HRC conducted the ITC KOR1 fieldwork from 
June 7 to July 20, 2016.    
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1. Introduction 

 

 

1.1 Background 
The International Tobacco Control (ITC) Project is a multi-country prospective cohort study 
designed to measure the psychosocial and behavioral impact of key policies of the World Health 
Organization (WHO) Framework Convention on Tobacco Control (FCTC). 
 
To evaluate the effect of the FCTC, the ITC Project is conducting parallel prospective cohort 
surveys with adult smokers in 28 countries—(Canada, United States, United Kingdom, Australia, 
Ireland, Thailand, Malaysia, China, South Korea, New Zealand, Mexico, Uruguay, France, 
Germany, The Netherlands, Brazil, Mauritius, Bangladesh, Bhutan, India, Kenya, Zambia, Spain, 
Romania, Greece, Hungary, Poland and Abu Dhabi – United Arab Emirates).  
 

1.2 Main Objectives 
The broad objective of the ITC Korea Project was to evaluate and understand the impact of the 
FCTC tobacco control policies as they are implemented in the countries participating in the 
International Tobacco Control Policy Evaluation Project (the ITC Project). 
 
The objectives of the ITC Korea Project were: 

 Effectiveness study aims: 

- To examine whether a policy introduced in Korea will affect self-reported smoking behavior 
(e.g., quit attempts, successful quitting, quit intentions) among smokers, as compared to 
smokers in countries where that policy is not being introduced; 

- To examine whether a policy introduced in Korea will enhance policy-relevant 
psychosocial variables (e.g., warning labels: measures of label salience) among smokers, 
as compared to smokers in countries where the relevant policy has not changed; 

- To examine whether a policy introduced in Korea will impact levels of general psychosocial 

variables that have been identified in past research to be related to smoking and quitting 

(e.g., beliefs and attitudes, perceived risk, subjective norms, perceived behavioral 

control/self-efficacy, intentions to quit) among smokers, compared to countries with no 

policy change. 

 Mediation and moderation study aims: 

- To examine whether the effects of FCTC policies that have been introduced in Korea were 

being offset by compensatory behaviors (e.g., whether price increases lead to brand 

switching rather than to quitting); 

- To examine whether the effects of tobacco control policies were moderated by situational 

and individual-difference factors such as (a) demographic variables (age, gender, socio-

economic status (SES); (b) personality variables (e.g., time perspective); (c) 

environmental context (e.g., number of peers/family members who smoke or use other 

forms of tobacco), and (d) smoking history of the individual (e.g., past quit attempts, 

tobacco use intensity);  
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- To examine whether the effects of each policy on smoking behavior were mediated by 

those psychosocial variables that have been identified by past research to be important in 

predicting and understanding smoking behavior. 

 Contextual study aims: 

- To conduct analyses that will examine the natural history of smoking and cessation in 

Korea and also whether the factors that predict smoking and quitting are the same or 

different across the ITC countries;  

- To compare the impact of FCTC policies in Korea to their impact in other high income 

countries (HICs) to test the hypothesis that for some same policy domains.  

 

1.3 Survey Design 

The ITC Survey is a longitudinal cohort study. Therefore, the new cohort who participated in ITC 

KOR1 survey will be recontacted in the future to answer follow-up surveys. The longitudinal 

design will allow the research team to track any changes in smoking behaviour and to examine 

the predictors of smoking behaviour, including the impact of policies introduced between survey 

periods. 

 

While continuing with the key objectives in the ITC KR Surveys and using a computer-aided 

telephone interview (CATI) system to conduct the telephone interview, the Wave 1 of ITC Korea 

Survey (ITC KOR) built a new cohort of 2,000 smokers.  

 

The ITC KR Surveys had three waves. The first wave took place in December 2005. The second 

wave of the ITC Korea survey was conducted from October to December of 2008. The third wave 

was conducted from September to December 2010. However, the respondents in ITC KR cohort 

were not recontacted in the ITC KOR1 Survey.  

 

1.4 The Research Team  

The ITC KOR1 Project research team members consist of investigators and researchers from 

three institutes: the National Cancer Center and Seoul National University, Republic of Korea 

and the University of Waterloo, Canada.  
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Figure 1: Map of Republic of Korea  
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2.  Sampling Design and Fieldwork 
 

2.1 Target Population 

Respondents were adults aged 19 and older who at recruitment had smoked more than 100 

cigarettes in their life and smoked at least once in the past 30 days. Individuals in jail and those 

living in institutions were ineligible for the survey.   

 

2.2 Sampling Design, Sample Size and Sample Quota  

The ITC KOR1 Survey is a prospective longitudinal study, and its sampling design was chosen 

to yield nationally representative random samples of 2,000 adult smokers according to the 

geographical, age, and sex quotas assigned with the 2014 Korea National Health and Nutrition 

Examination Survey reported by the Korea Ministry of Health and Welfare (see Table 1-2).    

 
Table 1: The planned sample quota by gender and age group  

 

Age Sample Size % 

Female  237 11.9 

Male aged 19-39 723  36.1 

Male aged 40 and older 1040  52.0 

Total 2,000 100.0 

Sources: Korea National Health and Nutrition Examination Survey, 2014, Korea Centers for Disease Control and 
Prevention 
 
Table 2: The planned sample quota by geographic region  

 

Region Sample Size % 

Seoul 368 18.4 

Incheon+Gyeonggi 604 30.2 

Daejeon + Sejong + Chungbuk + Chungnam 212 10.6 

Gwangju + Jeonbuk + Jeonnam 197 9.9 

Daegu + Gyungbuk 209 10.5 

Busan + Ulsan + Gyungnam 318 15.9 

Gangwon + Jeju 92 4.6 

Total 2,000 100.0 
Sources: Korea National Health and Nutrition Examination Survey, 2014, Korea Centers for Disease Control and 

Prevention   

2.3 Sampling Frames 

Two telephone sampling frames were used to recruit respondents: 1) fixed-line/landline random 

digit dialing (RDD) and 2) mobile RDD. Each sampling frame was representative of the Korean 

population, with landline numbers and mobile numbers respectively. Each sampling frame was 

stratified by large geographic regions (7 groups). The two frames were combined so that both 

types of number were attempted at the same time. The sample composition ratio of landline vs 
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mobile frames was 50%-50%, making the equal number of attempts to call landline and mobile 

phone numbers. 

 

Penetration of landlines is around 65% nationwide where urban areas (metropolitans) showed 

relatively less penetration than those of rural (provinces). Penetration of mobile phones 

excluding those aged 60 and older is thought to be 100% or more. Please see the Appendix A 

for the recent figures showing the penetration of landline and mobile phones by region at the 

time the sample quota was designed. 

 

2.4 Contingencies in the KOR1 Fieldwork  

The fieldwork started with a pilot survey on June 7-8, 2016 and completed the entire fieldwork 

on July 20, 2016. A total of 2,000 adult smokers aged 19 and older completed the interview.   

 

There were a number of challenges encountered during the fieldwork and they are described 

below. 

 

2.4.1 Incomplete Date of Birth  
In the pilot study data, 25 out of 62 respondents did not disclose the full date of birth (DOB) 

information, which is one of the essential questions in the survey questionnaire. Respondents 

were reluctant to report their full date of birth for a number of reasons:   

1) Every Korean citizen has his or her own unique Resident Registration Number (RRN).  

2) The RRN contains among others, the date of birth. 

3) Incidents of customers’ RRNs being hacked or stolen from online shopping websites have 

caused respondents to be very wary about providing date of birth. 

 

Because the date of birth is one of the essential questions of the survey, the interviewers were 

asked to do their best to obtain respondent’s full DOB. If respondent still refuses to provide the 

full date of birth, the protocol was modified for the interviewers to:  

1) Ask for month and year.  

2) If still reluctant, ask only for the year of birth.  

3) If still reluctant to provide the year of birth, thank the respondent and terminate the 

interview. 

 

Of the 2,000 respondents, 665 (33.3%) provided information of full date of birth, 259 (13%) 

provided month and year of birth, and 1,076 (53.7%) provided only year of birth. 

 

2.4.2 Composition Ratio of Landline and Mobile Phone Frames  

During the fieldwork, on average 43% of phone calls were attempted to landline phones and 57% 

to mobile phones. This overall composition ratio of landline and mobile phone frame (43%-57%) 

approximated the original protocol of 50%-50% sampling ratio. However, on a daily basis, the 

composition ratio varied a great deal (See Appendix B):  
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1) The pilot survey was conducted in the first two days (June 7-8, 2016) using a ratio of 80% 

landline and 20% mobile phones.  However, the pilot study found that the success rate of 

mobile phone attempts was much higher than that of landline attempts.  

2) In order to increase the overall success rate of contacting respondents and completing the 

interviews for the fieldwork, the sampling ratio was reversed to around 25% (landline) - 75% 

(mobile) after June 8, 2016. However, this change caused certain regional and age/gender 

quota to be filled up faster than others.  

3) Starting from July 5, the ratio was gradually reserved back to approximately 80% (landline) - 

20% (mobile) because a certain regional and age/gender quota was about to be filled. 

However, the survey firm could not make landline proportion 100% since response rate was 

low during weekdays. 

 

2.4.3 Female Quota Adjustment 
During the fieldwork, the survey firm submitted a weekly progress report each week. In the 4th 

weekly report delivered on July 7, the survey firm, HRC, reported that it had finished 1,244 

(62.2%) of the 2,000 planned quota. However, it had finished interviewing only 91 (38.4%) of the 

237 female quota. Recruitment of female smokers was very challenging although there 

appeared to be no differences in cooperation rate between men and women. Smoking by 

women in Korea is frowned upon, even a taboo. This could account for some of the non-

response. Due to the shortfall, starting from the 5th week, the female quota was reduced to 200 

(10%) of the sample, and the male quotas was subsequently increased to 738 for males aged 

19-39 and 1,062 for males aged 40 or older.  

 

2.5 Number of Interviews by Gender and Region  
The survey exactly followed the planned regional quota except in two regions (See Table 3).  It 

completed 380 interviews instead of 368 in Seoul and 185 interviews instead of 197 in Gwangju 

+ Jeonbuk + Jeonnam.  Table 3 shows the completed interviews by region and Table 4 shows 

the completed interviews by gender and age groups. 
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Table 3: Completed number of interviews by region  

 

Table 4: Completed number of interviews by gender and age group  

 

  

Region Number % 

Seoul 380 19.0 

Incheon+Gyeonggi 604 30.2 

Daejeon + Sejong + Chungbuk + 

Chungnam 
212 10.6 

Gwangju + Jeonbuk + Jeonnam 185 9.9 

Daegu + Gyungbuk 209 10.5 

Busan + Ulsan + Gyungnam 318 15.9 

Gangwon + Jeju 92 4.6 

Total 2,000 100.0 

Age Sample size % 

Female 200 10 

Male aged 19-39 738 36.9 

Male aged 40 and over 1062 53.1 

Total 2,000 100.00 
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3. Survey Development, Protocols and Quality Control 
 

3.1 Survey Development  

The ITC KOR1 Survey was first developed collaboratively by the ITC Waterloo and NCC teams 

in English. The smoker version of the questionnaire contained common measures of tobacco 

use found in all ITC country surveys, including historical and current behaviour, 

addiction/dependence, beliefs and attitudes about smoking, knowledge about smoking related 

diseases, and perceived risk, as well as questions to measure the effectiveness of new tobacco 

control policies adopted or to be adopted since 2015. The survey questions were translated into 

Korean by the NCC team. The introduction questions were translated by the survey firm, HRC, 

and then reviewed by the NCC team for translation accuracy. 

 

3.2 Sampling Procedure  

The 2,000 respondents were selected from (i) one or two smokers living in the households 

randomly called through landlines and (ii) the individual smokers randomly called through 

mobile phones. The selection of respondents from landline and mobile phones followed different 

procedures.  

 

3.2.1 Selection of Fixed-line phones: 

If the person answering the fixed-line telephone was willing to provide information, the 

interviewer confirmed the stratum information and: 

 asked the numbers of smokers aged 19 and older, male smokers aged 19-39, male 

smoker aged 40 and older in the household;  

 selected a maximum of two respondents from the same household following three 

steps below:  

Step 1: if there were one or more women smokers (aged 19 and older) and the 

gender quota had not been filled, selected one of them using the next birthday 

method.  

Step 2: if there were one or more aged 19-39 male smokers and the quota had 

not been filled, then selected one of them using the next birthday method 

Step 3: if the maximum number of two smokers from the same household had 

not already been achieved in steps 1 and 2 AND there were one or more aged 

40 and older male smokers in the household, then selected one of them using 

the next birthday method. 

 

3.2.2. Selection of Mobile Phone:  

 When the telephone was answered and if the person answering the telephone was 

willing to provide information, asked the person’s geographic stratum, age, and 

tobacco use status, and selected him/her for interview if eligible.   

 Focused on the respondents (mobile phone users) rather than trying to find out 

smokers among their family members. 
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3.3 Interview Method  

CATI was used for conducting the ITC KOR Wave 1 Survey. Specifically, HRC used NIPO CATI 

System version 1.0.5. HRC was responsible for programming the ITC KOR1 Survey into the 

CATI Program. The interview process followed the procedure below:  

 Newly recruited respondents were qualified by their responses to the first part of the 

Replenishment survey.  

 Those who were qualified and agreed to participate did so (if at all possible) at the 

same call.  

 Those who could not participate were scheduled for a future call in which the surveys 

were administered.  

 

3.4 Length of interviews 

 55 minutes, on average. 

 

3.5 Incentive for Respondents 

 The incentive of 25,000 Won (voucher, approximately $22 US) was sent out after the 

respondent had completed his/her interview.  

 

3.6 Procedures for Sending Invitation/Information Letters, and Thank-you Letters with 

Token of Appreciations to Participants 

 HRC conducted the texting or mailing of incentives.  

 HRC mailed out Thank-you Letters and incentives with information (see Appendix C) 

or send out a Thank-you text message to respondents who had provided their mobile 

phone numbers (see Appendix D).  

 The Thank-you text message or letter and incentive was sent or mailed to a 

respondent by HRC the Wednesday after the previous week’s interviews were 

completed.  

 The texted or mailed letters thanked the respondent for agreeing to participate in the 

survey and included the incentive.  

 The phone number and mailing list was compiled every night and checked for 

accuracy, including spelling and zip/postal codes for the mailing list. If any problems 

arose, HRC checked with reverse phone books and other sources. 

 HRC checked and cleaned the list (e.g., Access file or Word mail merge table).  

 The mailing address was printed on the envelope. 

3.7 Telephone interview procedure 

The following describes our standard calling/interview protocol recommended for conducting 
telephone interviews in the ITC KOR1 Survey, with the understanding that HRC might make 
changes required to conform to best practices for phone interviews in South Korea. 

 

3.7.1 Recruiting participants 
o Upon contacting potential respondents, the interviewer was to screen them to 

determine eligibility.  
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o At any time, the respondent could suggest an alternate survey interview time, or could 
withdraw from the survey. 

 

3.7.2 Calling Guidelines  
To avoid call-scheduling bias, recruitment calls were to be conducted at various times of the day 
and on different days of the week, including the weekend.   

o See Appendix E for the procedure to generate the random digit numbers to make the 
phone calls.  

o More calls were to be made during the evening and/or weekends in order to increase 
the chance of contact.   

o Interviewers making the initial recruitment call were not to leave any message (not 
even a limited one) when recruiting new respondents.  

o If the call was automatically forwarded to an alternative phone number, the 
interviewer was instructed to proceed as usual. 

o If respondent had a close family member who had been diagnosed with smoking-
related disease interviewers were instructed to use discretion and tact, per their usual 
procedures. Note: the survey script allowed for the respondent to participate if she/he 
still desired to. 

o If respondent showed psychological distress interviewers were to use discretion and 
tact, per their usual procedures. Interviewers were to discern whether the respondent 
could participate in the survey at that time or at another time. 

o If respondent asked about treatment options interviewers were instructed not to 
provide information about treatment options.  

o Refusal conversion: Per our script.  
o HRC was asked if possible to use the same interviewer at various calls to a 

respondent, but was told that the priority should be to call on the specified day and 
time requested by respondent. 

o HRC could adapt the guidelines to follow best practice when conducting phone 
interviews in Korea. 

 

3.7.3 Number of call attempts – First time calling  
o If the phone rang, but there was no answer and no answering machine or voicemail: a 

total of 7 call attempts were to be made.  
o If the phone rang and there was no answer, but there was an answering 

machine/voicemail: a total of 7 call attempts were to be made. The interviewer was to 
listen to the message and discard it if it sounded as though the number belonged to a 
business. 

o If the phone was constantly busy:  a total of 7 call attempts were to be made. 
o If a non-adult (i.e., younger than 19) answered and there was no adult home: a total 

of 7 call attempts were to be made. 
 

3.7.4 Number of call attempts – Recruits who complete the survey in two or more calls  
o If a respondent missed his/her scheduled interview appointment and had an 

answering machine the interviewer was instructed to leave a message and call back 
twice a day for the next 3 days. 

o If a respondent misses his/her scheduled appointment time and there was no 
answering machine, the interviewer was instructed to call back later in the same day 
twice (first within an hour and again later), and then call back twice a day for the next 
3 days. 
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o If respondent missed his/her scheduled appointment time and another member of 
household answered, the interviewer was to leave a message and ask for the best 
time to reach the respondent. An interviewer would call at that time, and if there was 
no answer would call once more over the next couple days. 



4. Sampling Weights and Design of the International
Tobacco Control (ITC) Republic of Korea (KOR) Survey

C. Boudreau1,2 and M. Yan2,3

This technical report details the sampling design and weight construction
of the International Tobacco Control (ITC) Republic of Korea (KOR) Survey.
The ITC KOR Survey is a prospective longitudinal survey of a nationally
representative random sample of approximately 2000 smokers.

This technical report is organized as follows: section 1 describes the sam-
pling design of the ITC KOR Survey, section 2 details the construction of the
sampling weights, and section 3 provides some guidance on choosing between
the rescaled and un-rescaled (or inflation) weights.

1 Sampling design

The ITC KOR Survey is a prospective longitudinal study, and its sampling design was
chosen to yield a representative random sample of smokers residing in the Republic of
Korea, commonly referred to as South Korea. Respondents were interviewed in Jun –
Jul 2016 (wave 1), with potential follow-up interviews depending on funding. Fieldwork
was conducted by the Korean survey firm Hankook Research. All interviews were con-
ducted using computer-assisted telephone interviewing (CATI) software, and the survey
questionnaire is available here.

To qualify for the study, respondents must meet the following 3 criteria: i) be 19 years of
age or older, ii) have smoked 100 cigarettes or more in their lifetime, and iii) be smoking
at least one cigarette per month at the time of recruitment.

1.1 Wave 1

According to a 2015 survey conducted by the Pew Research Center, South Korea has the
highest penetration of smartphone in the world, with 88% of adults owning a smartphone.

1Dept. of Statistics & Actuarial Science, University of Waterloo, Waterloo, Ontario, Canada.
2Data Management Core (DMC) – ITC Project, University of Waterloo.
3Dept. of Psychology, University of Waterloo.
4This document was created using LATEX, and last updated on Mar. 20, 2017
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1 SAMPLING DESIGN

In another 2015 survey, conducted by the Korea Communications Commission, over 95%
of those ages 19–60 owned a mobile/cell phone. It was therefore decided to use a dual
frame sampling design: 1) fixed-line/landline random digit dialing (RDD) and 2) mobile
phone RDD.

Since this was one of the first times the ITC Project used a dual frame sampling design,
it was decided not to assign a number of respondents to be recruited in each frame, but
rather to ensure that the number of call attempts was about the same in each frame.
This provided flexibility in case the response rate in one frame was much higher than in
the other frame, but at the same time provided some safety against recruiting the vast
majority of respondents from the frame with the higher recruitment rate.

The national capital of Seoul, the administrative capital of Sejong, the 6 metropolitan
cities, the 8 provinces and the self-governing province of Jeju were grouped into 7 ge-
ographic areas/strata; see table 1 and figure 1. Quotas were then assigned to those 7
geographic areas; see table 2. Again, those quotas are for the overall sample of 2000
respondents, and not on a per frame basis. In addition, gender/age quotas were also
used to ensure proper representation of female smokers and of male smokers ages 19–39;
see table 3.

Landline and mobile phones were them randomly called using random digit dialing (RDD)
until quotas were met. In the mobile phone frame, only the owner/main user of the phone
was eligible to be interviewed, but up to two smokers from the same household could be
interviewed in the landline frame. Selection of those two individuals proceeded as follows:

Step 1: If one or more eligible female smokers resided in the household (and the cor-
responding quota had not been filled), one of them was randomly selected and
interviewed.

Step 2: Likewise, if one or more eligible 19-39 male smokers resided in the household
(and the corresponding quota had not been filled), one of them was randomly
selected and interviewed.

Step 3: If the quota of two smokers from the same household had not already been
achieved in steps 1–2 and one or more eligible male smokers aged 40 & older
resided in the household (and the corresponding quota had not been filled), one
of them was randomly selected and interviewed.

Though the sampling design and the survey protocol fully allowed for up to 2 individuals
from the same household to be recruited and interviewed in the landline frame, none
of the 423 respondents recruited via the landline frame came from the same household.
This is partially due to the low smoking prevalence amongst women (see table A.2), but
is also a consequence of the fact that it is very challenging to convince more than one
individual from the same household to complete an hour-long survey.
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1 SAMPLING DESIGN

As mentioned above, the aim was to have a 50%/50% split of the number of call attempts
between the two frames. Unfortunately, this was not quite achieved during fieldwork, and
57% of the call attempts were made to mobile phones and the remaining 43% to landlines.
However, this is not a huge deviation from the planned 50/50 split, and is something that
could be adjusted for during weight construction (see section 2).

This yielded a sample consisting of 2000 smokers (423 from the landline frame and 1577
from the mobile frame).

Legend† Stratum‡ Description
Special Cities

1 1 Seoul (National Capital)
17 6 Sejong (Administrative Capital)

Metropolitan Cities
2 2 Busan
3 3 Daegu
4 4 Incheon
5 5 Gwangju
6 6 Daejeon
7 2 Ulsan

Provinces
8 4 Gyeonggi
9 7 Gangwon
10 6 Chungbuk (North Chungcheong)
11 6 Chungnam (South Chungcheong)
12 5 Jeonbuk (North Jeolla)
13 5 Jeonnam (South Jeolla)
14 3 Gyungbuk (North Gyeongsang)
15 2 Gyungnam (South Gyeongsang)
16 7 Jeju (special self-governing province)

†Legend for figure 1; †Strata for geographical quotas of table 2

Table 1: National capital, administrative capital, metropolitan cities and provinces of
South Korea.

1.1.1 Cooperation and response rates at wave 1

As mentioned above, the ITC KOR Survey uses a dual frame sampling design. Hence,
separate cooperation and response rates were computed for each frame. The formulas
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1 SAMPLING DESIGN

Figure 1: National capital, administrative capital, metropolitan cities and provinces of
South Korea. (See table 1 for legend)

we used to compute those two rates are akin to formulas RR4 and COOP4 from the
American Association for Public Opinion Research (AAPOR); see AAPOR (2016).

For the mobile phone RDD frame, the cooperation rate was 99.8% and the response rate
was 11.6%. However, these two figures need to be viewed with caution since, compared
to other ITC surveys, an unusually large portion of people contacted said that they did
not smoke. This is further echoed by the fact that there are very few actual refusals.
Though it also happens in other ITC surveys that some individuals said that they did not
smoke as a form of refusal, this appears to be more prevalent in the ITC KOR Survey.
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1 SAMPLING DESIGN

Stratum Sample size
No Description Planned Achieved
1 Seoul 368 380
2 Busan, Ulsan & Gyungnam 318 318
3 Daegu & Gyungbuk 209 209
4 Incheon & Gyeonggi 604 604
5 Gwangju, Jeonbuk & Jeonnam 197 185
6 Dejeon, Sejong, Chungbuk & Chungnam 212 212
7 Gangwon & Jeju 92 92

Total 2000 2000

Table 2: Geographical quotas (i.e., planned sample sizes) and achieved sample sizes.

Sample size
Gender Age Planned Achieved
Female all 237 200
Male 19–39 723 738
Male 40 1040 1062
Total 2000 2000

Table 3: Gender/age quotas (i.e., planned sample sizes) and achieved sample sizes.

If we use the fact that the overall smoking prevalence in South Korea is around 23% to
treat some of the 30,507 non-eligible individuals as refusals, the response rate goes down
to 2.6%. Likewise, the cooperation rate drops to 21.2%.

Successful completion in the landline frame was the result of a two-step process. First,
the brief household screener had to be completed, and one (or two) potential respondents
selected. Second, the respondent selected in step one had to confirm his/her eligibility
and complete the smoker survey. The cooperation and response rates at the household
level were, respectively, 60.5% and 10.2%. As with the mobile frame, these figures need
to be viewed with some caution, as some individuals said that there were no smoker in
their household as a form of refusal. However, this was not as pronounced as in the
mobile frame, and the true rate is probably not much lower than 10.2%.

Of the 704 potential respondents selected in step one, 423 went on to complete the
smoker survey, some refused and a handful were found not to be eligible1. Taking this
into account, the conditional response rate after being selected in step one was 62.5%.
Multiplying the two response rates yields an overall response rate of 6.4% for the landline
frame.

1These are respondents that were thought to be eligible by the person who completed the household
screener, but were found not to be eligible when talking to the actual respondent.
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2 WEIGHT CONSTRUCTION

2 Weight construction

2.1 General comments about weight construction

As with most survey weights, the ITC KOR weights are constructed to correct and adjust
for sample mis-representation caused by unequal sampling probabilities, frame error (i.e.,
under-coverage and multiplicity) and non-response, as well as improving precision of
estimates through the use of auxiliary information (e.g., smoking prevalences). We briefly
describe these key concepts of weight construction in this section, but refer the reader to
Levy & Lemeshow (2008), chapter 16, and Valliant et al. (2013), chapters 13–14 & 16,
for more thorough introductions.

At their base, sampling weights are defined as the inverse of selection probabilities, and
thus adjust for sample mis-representation caused by unequal sampling probabilities. For
example, in a household survey, a smoker residing alone has a probability of selection
twice that of a smoker residing with another smoker.

Great efforts are made to create a complete/perfect sampling frame (i.e., a frame that
includes all members of the target population, without duplicates and without any erro-
neous inclusions2). However, this is seldom achieved and, consequently, some members
of the target population are not part of the sampling frame (i.e., have a 0 probabil-
ity of being selected). This is referred to as frame under-coverage, and can result in
non-coverage bias. To reduce such bias in the ITC KOR Survey, post-stratification ad-
justments were performed on the sampling weights to ensure that, for each geographic
regions and age/gender groups, totals of the sampling weights equal known benchmarks;
see steps 4 & 5 in section 2.2. Note that these benchmark figures are also referred to as
calibration or target figures, and thus such post-stratification adjustment is also referred
to as weight calibration.

If non-respondents behave differently than respondents, then inference based solely on
the sample of respondents will be biased unless adjustments are made. The greater the
proportion of non-response, the greater this bias can be. In the ITC KOR Survey, the
post-stratification adjustments described in the above paragraph also adjust for non-
response bias. It should be noted that if data are missing completely at random (MCAR,
see Little & Rubin (2002)) within each geographic region and within each age/gender
group, then non-response bias will be completely eliminated. Realistically though, non-
response bias is greatly reduced, but not eliminated in the ITC KOR Survey.

The distribution of sampling weights is often skewed to the right, echoing the fact that
most populations are composed of many average/typical members and of few atypical

2Erroneous inclusions refers to units that are not part of the target population, but included in the
sampling frame.
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2 WEIGHT CONSTRUCTION

ones. Average members have a higher probability of selection, and thus most sampling
weights are fairly small. There are however few members of the population that have a
much smaller probability of selection, and consequently have sampling weights that are
quite large. These few large weights can be the source of high weight variation, which
increases the variability of estimators and thus decreases precision. To correct for this,
large weights are often trimmed in the weight construction process. This must be done
with care and conservatively, as trimming can increase bias. In the case of the ITC KOR
Survey, the weights were only mildly skewed, and it was thus decided that trimming was
not needed.

It is well known, from survey sampling theory, that, in the vast majority of cases, the
ratio estimator has much greater precision than the commonly used Horvitz-Thompson
estimator. Heuristically, this is due to the fact that the ratio estimator utilizes auxiliary
(i.e., additional) information in addition to the sampling weights, whereas the Horvitz-
Thompson estimator does not. As noted above however, smoking prevalence figures
were utilized to calibrate/benchmark the ITC KOR sampling weights in order to reduce
biases from frame errors and non-response. Our calibrating procedure yields the (so-
called) ratio weights, which enable all estimators to inherit the increased precision of the
ratio estimator.

All weights for the ITC KOR Survey were computed using the statistical software R
(http://www.r-project.org), and by the two authors of this document.

2.2 Wave 1 weights

Rescaled and un-rescaled (or inflation) wave 1 weights were computed and are available
for data analysis. Both are calibrated to smoking prevalences. In addition, the rescaled
weights are rescaled to have a mean equal to 1. Consequently, these weights should not
be used to estimate population totals (e.g., the total number of daily smokers). However,
they can obviously be used to estimate population means and proportions/percentages,
as well as in various statistical models (e.g., logistic and linear regressions), where age and
gender are amongst the covariates. Rescaling the weights has the advantage of greatly
simplifying comparisons between the various countries part of the ITC Project. The
un-rescaled weights sum to the number of smokers in the South Korea. These weights
are not intended to be used in analyses involving data from multiple ITC countries. See
section 3 for additional guidance on the correct weights to use.

Let A denote the frame of cell/mobile phone numbers, and B denote the frame of res-
idential landlines in South Korea. Correspondingly, SA is the sample of nA = 1577
respondents recruited via the cell/mobile frame, and SB is the sample of nB = 423 re-
spondents recruited via the landline frame. In addition, let pA be the probability that
a given mobile number was dialed during fieldwork and, correspondingly, let pB be the
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2 WEIGHT CONSTRUCTION

probability that a given landline number was dialed during fieldwork. Since the total
number of distinct cell and landlines numbers are ultimately unknown (and constantly
changing), pA and pB are estimated by

p̂A =
dA

N̂A
= 0.006687535

p̂B =
dB

N̂B
= 0.004797057

where dA is the number of distinct mobile numbers dialled during fieldwork and N̂A
is the estimated number of mobile numbers in the whole frame; dB and N̂B are the
corresponding quantities for the landline frame.

Computation of the wave 1 weights proceeded as follows:

Step 1: Compute πiA for each respondent that could have been reached via the mobile
frame; i.e., all i ∈ SA, but also respondents from SB that regularly use one or
more mobile phones. The πiA’s are akin to selection probabilities for frame A,
and are given by

πiA = p̂A ×
(

1 + I(#mobilesi > 1)
)

where p̂A was defined above, and I(#mobilesi > 1) = 1 if the ith respondent uses
more than one mobile phone on a regular basis and 0 otherwise.

Step 2: Compute πiB for each respondent that could have been reached via the land-
line frame; i.e., all i ∈ SB, but also respondents from SA that said that they
have a residential landline at home. The πiB’s are akin to selection probabilities
for frame B. Since households might contain multiple eligible respondents, the
within-household weight of each respondent must first be computed.

• If i ∈ SB, that within-household weight is given by

wH
i =


#female smokersi if ith respondent is a female

#male 19–39 smokersi if ith respondent is a male aged 19–39

#male ≥ 40 smokersi if ith respondent is a male aged ≥ 40

• If i ∈ SA, that within-household weight is given by

wH
i =


f̄i if ith respondent is a female

m19–39
i if ith respondent is a male aged 19–39

m40+
i if ith respondent is a male aged ≥ 40

where f̄i is the average number of female smokers per household, m19–39
i

is the average number of male 19–39 smokers per household, and m40+
i is
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2 WEIGHT CONSTRUCTION

the average number of male 40 and older smokers per household. Those
averages were calculated using the respondents from frame B that were also
reachable via frame A.

Then, πiB is given by

πiB =
p̂B
wH

i

×
(

1 + I(#linesi > 1)
)

where p̂B was defined above, and I(#linesi > 1) = 1 if the household of the ith

respondent has two or more personal phone lines and 0 otherwise.

Step 3: Compute the initial weight of the ith respondent, w
(1)
i , by combining πiA and πiB;

i.e.,
w

(1)
i = (I(mobilei) πiA × 0.5533 + I(landlinei) πiB)−1

where I(mobilei) = 1 if the ith respondent regularly uses one or more mobile
phones, and 0 otherwise; likewise I(landlinei) = 1 if the ith respondent has one
or more landlines at his/her residence, and 0 otherwise. The factor 0.5533 is
an adjustment factor to account for the fact that response rates (and eligibility
rates, but to a lesser extent) were not the same between the two frames. Since
this factor is less that one and is multiplying πiA, it has the effects of increasing
the weights of respondents that were or could have been recruited via frame A
(i.e., those where I(mobilei) = 1).

Step 4: The w
(1)
i weights were then calibrated to smoking prevalence estimates by geo-

graphic regions using a standard post-stratification technique. For respondents
residing in region h (h = 1, . . . , 11), this consists in multiplying their w

(1)
i weights

by a factor N̂ smk
h /th to produce adjusted w

(2)
i weights. These w

(2)
i weights are

such that their sum over all respondents residing in region h equals the estimated
number of adult smokers in that region. In other words,

w
(2)
i = w

(1)
i ×

N̂ smk
h

th
= w

(1)
i ×

N̂ smk
h∑

k∈Rh

w
(1)
i

where N̂ smk
1 , . . . , N̂ smk

11 are given in column 4 of table A.1 and Rh is the set of
all respondents residing in region h. The estimated number of smokers (i.e.,

the N̂ smk
h ’s) were obtained by combining population estimates from the Resident

Registration Number (RRN) database to prevalence estimates from the 2014
Korea Community Health Survey (KCHS); see appendix for further details.

Step 5: The w
(2)
i weights were then calibrated to smoking prevalence estimates by age/gender.

This was done using the same post-stratification technique as in step 4. To this
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end, age was divided into 6 intervals for men (i.e., [19,30), [30,40), [40,50), [50,60),
[60,70) and [70,100)), and 4 intervals for woman (i.e., [19,30), [30,40), [40,50) and
[50,100)). This yielded the 10 age/gender cells of table A.2.

For respondents in cell Ck (k = 1, . . . , 10), this post-stratification adjustment

consisted in multiplying their w
(2)
i weights by a factor Ñ smk

k /vk to produce cali-

brated w
(3)
i weights. These w

(3)
i weights are such that their sum over all respon-

dents in cell Ck is equal to Ñ smk
k , the estimated number of smokers in that cell.

Let k be the cell to which the ith respondent belongs, the w
(3)
i weight of that

respondent is given by

w
(3)
i = w

(2)
i ×

Ñ smk
k

vk
= w

(2)
i ×

Ñ smk
k∑

i∈Ck

w
(2)
i

where Ñ smk
1 , . . . , Ñ smk

10 are given in column 5 of table A.2 and Ck is the set of
all respondents in cell k. As in step 4 above, the estimated number of smokers
(i.e., the Ñ smk

k ’s) were obtained by combining population estimates from the
Resident Registration Number (RRN) database to prevalence estimates from the
6th Korea National Health and Nutrition Examination Survey (KNHANES VI);
see appendix for further details.

Step 6: Finally, the w
(3)
i weights were rescaled for use in pooled linear or logistic regres-

sion analyses where age and gender are amongst the covariates, as well as to
facilitate comparisons with other ITC countries. This yielded the w

(4)
i weights,

which are formally defined as

w
(4)
i = w

(3)
i ×

n
n∑

i=1

w
(3)
i

where n = 2000 (i.e., the number of respondents who completed the wave 1

survey). This rescaling ensures that the sum of the w
(4)
i weights is equal to the

sample size n or, equivalently, that the mean of the w
(4)
i weights is equal to 1.

Note: the coefficient of variation (cv) of the w
(4)
i weights is 0.482. Since multi-

plying by a constant does not change the value of the cv, the w
(3)
i weights also

have a cv of 0.482.

The rescaled weights (i.e., the w
(4)
i weights) are labelled aDE21919v in the KOR dataset;

whereas, the un-rescaled weights (i.e., the w
(3)
i weights) are labelled aDE21915v.
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3 Which weights should be used

This section provides more information on the un-rescaled weights, or inflation weight
(computed in steps 1–5 of section 2.2), and the corresponding rescaled weight (computed
in step 6), as well as some guidance on which set of weights to use depending on the
analysis being carried out.

The target population of the ITC KOR Survey is the Korean population of smokers
aged 19 and older. Both sets are calibrated to smoking prevalences, and are designed to
make the 2000 smokers, who completed the wave 1 survey, representative of that target
population at the time of wave 1 (i.e., Jun – Jul 2016). In addition, the rescaled weights
were multiplied by a constant to ensure that they sum to the wave 1 sample size. The
main reason for this rescaling is to facilitate joint analyses involving data from the ITC
KOR Survey and other ITC surveys. Using the data from table A.2, there were about
9.8 million Korean smokers at the time of wave 1, and the inflation weights thus sum to
that figure. If we compare to the ITC U.S. Wave 9 Survey, there were about 42.1 million
adult smokers in the U.S. at the time of data collection (Aug 2013 – Mar 2015). Hence,
any analysis using data from both the ITC KOR Survey and the ITC U.S. Survey will be
dominated by the U.S. if the inflation weights are used. On the other hand, the rescaled
weights will sum to 2000, whereas the cross-sectional wave 9 ITC U.S. weights will sum
to 3208 (the number of adult smokers who completed the wave 9 survey). Hence, if the
rescaled weights are used, the U.S. will still have a greater impact on the results (which is
desirable, as the US sample size is 1.6 times bigger), but it will not dominate the analysis.
In summary, rescaling the weights to sum to sample size is a simple and efficient way to
make countries with different population sizes comparable.

As with other surveys, it is good practice to include the survey design variables and the
variables used in the weight construction, when fitting statistical models (e.g, linear or
logistic regression models) using ITC KOR data. Hence, we highly recommend that any
statistical model includes age (labelled Age, continuous, and AgeGrp, categorical, in the
dataset) and gender (labelled Sex in the dataset) as covariates, and the geographic strata
of table 2 (labelled aStrata in the dataset) as the stratification variable.
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Appendix: Benchmark/calibration figures

The estimated number of smokers given in table A.1 were obtained by combining pop-
ulation estimates (as of August 2016) from the Resident Registration Number (RRN)
database to prevalence estimates from the 2014 Korea Community Health Survey (KCHS).
To this end, the population of South Korea was first divided into 17 geographic regions:
Busan, Chungbuk, Chungnam, Daegu, Daejeon, Gangwon, Gwangju, Gyeonggi, Gyung-
buk, Gyungnam, Incheon, Jeju, Jeonbuk, Jeonnam, Sejong, Seoul and Ulsan. For each
of those regions, the estimated number of smokers (N̂ smk

k ) was obtained by simply mul-
tiplying together the corresponding population estimate and smoking prevalence (p̂smk

k ).
Some adjacent regions, with similar smoking prevalence estimates, were then collapsed to
yield the 11 rows of table A.1. This collapsing was done because some of the original 17
regions contained too few of the 2000 respondents who completed the ITC KOR wave 1
survey. Estimation of the number of smokers given in table A.2 proceeded the same
way, except that prevalence estimates from the 6th Korea National Health and Nutrition
Examination Survey (KNHANES VI), which was conducted in 2013–15, were combined
to RRN population estimates (as of August 2016).

28

http://www.aapor.org/AAPOR_Main/media/publications/Standard-Definitions20169theditionfinal.pdf
http://cdc.go.kr/CDC/mobile/info/CdcKrInfo0301.jsp?menuIds=HOME001-MNU1132-MNU1138-MNU0037-MNU1380&q_type=&year=2016&cid=67288&pageNum=
https://knhanes.cdc.go.kr/knhanes/eng/
https://knhanes.cdc.go.kr/knhanes/eng/


APPENDIX

h Region p̂ smk
k N̂ smk

k

1 Busan 23.4% 690,233
2 Chungcheong 24.4% 729,557
3 Daegu 23.5% 477,997
4 Daejeon & Sejong 22.2% 309,133
5 Gangwon 25.4% 325,459
6 Gyeonggi 23.4% 2,366,534
7 Gyungbuk & Ulsan 23.6% 751,710
8 Gyungnam & Jeju 24.2% 781,393
9 Incheon 25.6% 612,168
10 Jeolla 22.6% 961,028
11 Seoul 21.4% 1,791,268

Table A.1: Estimated smoking prevalences (p̂ smk
k ) and estimated number of smokers

(N̂ smk
k ), per geographic region, used for weight calibration.

k Gender Age p̃ smk
k Ñ smk

k

1 male [19,30) 37.0% 1,442,823
2 male [30,40) 54.5% 2,113,611
3 male [40,50) 48.0% 2,147,538
4 male [50,60) 40.8% 1,730,428
5 male [60,70) 32.5% 834,175
6 male [70,100) 15.6% 288,935
7 female [19,30) 9.1% 319,526
8 female [30,40) 6.9% 255,889
9 female [40,50) 6.2% 268,906
10 female [50,100) 3.7% 350,523

Table A.2: Estimated smoking prevalences (p̃ smk
k ) and estimated number of smokers

(Ñ smk
k ), per gender/age, used for weight calibration.
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Appendix A: Penetration of landline by region and mobile phone by age  

 

Table 1: Penetration of landline by region. 
  % 

Total (for nationwide) 67.4  

Metropolitans 

Seoul 61.2  

Busan 68.7  

Daegu 76.3  

Incheon 61.4  

Gwangju 70.6  

Daejeon 52.9  

Ulsan 52.2  

Sejong 38.0  

Sub Total (for metroplitans) 65.5  

Provinces 

Gyeonggi 70.0  

Gangwon 65.9  

Chungbuk 51.5  

Chungnam 62.2  

Jeonbuk 69.0  

Jeonnam 84.4  

Gyungbuk 76.7  

Gyungnam 76.8  

Jeju 67.9  

Sub Total (for provinces) 84.3  
Source: Korea Media Panel Index, Korea Information Society Development Institute, 2013 

Table 2: Penetration of mobile phones by age 
 

Age group  % 

13 – 19  97.8  

20 – 29  99.0  

30 - 39  99.6  

40 – 49. 98.8  

50 – 59  98.9  

60 - 69. 83.4  

Total 96.0  
Source: Media usage behavior analysis, Korea Communications Commission, 2014  



31 

 

Appendix B: Daily Composition Ratios of Landline vs Mobile Frames 
 

Date 
Number of  
Mobile Call 

Number of  
Landline Call 

Sum of  
Calls 

Daily % of  
Mobile Call 

Daily % of  
Landline Call 

20160607 6414 24450 30864 20.8 79.2 

20160608 4079 21778 25857 15.8 84.2 

20160613 39222 282 39504 99.3 0.7 

20160614 21747 18130 39877 54.5 45.5 

20160615 27763 18257 46020 60.3 39.7 

20160616 61672 480 62152 99.2 0.8 

20160617 54239 9228 63467 85.5 14.5 

20160618 427 26377 26804 1.6 98.4 

20160620 32602 241 32843 99.3 0.7 

20160621 22312 139 22451 99.4 0.6 

20160622 18956 51 19007 99.7 0.3 

20160623 272 24992 25264 1.1 98.9 

20160624 37276 96 37372 99.7 0.3 

20160625 42909 87 42996 99.8 0.2 

20160627 6876 12141 19017 36.2 63.8 

20160628 660 901 1561 42.3 57.7 

20160629 5188 197 5385 96.3 3.7 

20160630 1700 2315 4015 42.3 57.7 

20160701 10 1 11 90.9 9.1 

20160702 1950 1793 3743 52.1 47.9 

20160704 4602 68 4670 98.5 1.5 

20160705 3951 16772 20723 19.1 80.9 

20160706 3999 18767 22766 17.6 82.4 

20160707 4090 20386 24476 16.7 83.3 

20160708 4786 18222 23008 20.8 79.2 

20160709 116 766 882 13.2 86.8 

20160711 3175 5356 8531 37.2 62.8 

20160712 8786 3047 11833 74.2 25.8 

20160713 7463 18646 26109 28.6 71.4 

20160714 1035 27338 28373 3.6 96.4 

20160715   11358 11358 0.0 100.0 

20160716   15521 15521 0.0 100.0 

20160718 1121 5250 6371 17.6 82.4 

20160719 9348 7659 17007 55.0 45.0 

Total 438746 331092 769838 57.0 43.0 
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Appendix C:  Thank You Letter by Mail  

 

To Print on National Cancer Centre Letterhead. Date, Name and Address details to be inserted 

by HRC on the day they mail it out.  

 

 

«DATE: » 

 

«Last Name» «First Name» 

«Address»,   

 

Dear «Last Name» «First Name»: 

 

Thank you for participating in the International Tobacco Control Policy Evaluation Survey in The 

Republic of Korea (ITC Korea Survey). This is a unique long-term study that looks at beliefs, 

attitudes, and behaviours relating to tobacco use. About 23 other countries are involved including 

Australia, Canada, the United States, and the United Kingdom. 

 

During our recent phone call to you on «DATE», we mentioned that we would be sending you a 

token of our appreciation in recognition of your participation in the ITC KOR1 Survey. Enclosed 

you will find the gift certificate for 25,000 Won as we promised. 

 

This is an ongoing study. If you have any questions about the study or change your contact 

information, please contact the Principal Investigator of ITC Korea Project, Dr. Seo Hong Gwan.  

                       

 If emailing, please send to: hongwan@ncc.re.kr 

 If telephoning, please call: +82-31-920-2003 

 

Many thanks again for joining the large group of respondents in the Republic of Korea and the 

other 22 ITC countries who are participating in this major international study.  

 
 
Kind regards 
Sincerely,  
 
[Insert Digital Signature]                              

 
Dr. Seo Hong Gwan  
Graduate School of Cancer Science and Policy 
National Cancer Center, Korea 
323 Ilsan-ro, Ilsandong-gu, Goyang-si Gyeonggi-do, 10408 
Republic of Korea 
Phone:  +82-31-920-2003 
Fax: +82-31-920-1511 
E-mail: hongwan@ncc.re.kr 

mailto:hongwan@ncc.re.kr
mailto:hongwan@ncc.re.kr
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Appendix D: Thank You Note by Mobile Phone   
 

Mobile phone thank you message  

Thank you for participating in the International Tobacco Control Policy Evaluation Survey in the 

Republic of Korea (ITC Korea Project). As mentioned in our phone call to you, please find the 

mobile coupon for 25,000 Won that can be used in most stores or online shopping sites. This is 

an ongoing study, we plan to contact you in about 1-2 years for a follow-up survey. If you have 

any questions about the study or you are changing your phone number, please contact Dr. Seo 

Hong Gwan, the Principal Investigator of ITC Korea Project. 

 

  

Dr. Hong Gwan Seo, 

Graduate School of Cancer Science and Policy 

National Cancer Center, Korea 

323 Ilsan-ro, Ilsandong-gu, Goyang-si Gyeonggi-do, 10408 

Republic of Korea 

Phone:  +82-31-920-2003 

Fax: +82-31-920-1511 

E-mail: hongwan@ncc.re.kr 
 

 

mailto:hongwan@ncc.re.kr
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Appendix E: How to Generate Random Phone Numbers 
 

1. Select the survey region 

- Depending on the specification of the survey, it is either possible to select the region as provincial level 

(Si/Do) or municipal level (Si/Gun/Gu) or sub-municipal level (Eup/Myeon/Dong) 

2. Extract the area code and middle 3 (or 4) digit number which selected region is using 

- Searching through KT (Korea Telecom) phone number database, extract the area code and middle 3 (or 

4) digit number which selected region is using.  

 3. Combine last 4 digit number 

- Combine last 4 digit number (from 0000 to 9999) with area code and middle 3 (or 4) digit number extracted 

above.  



35 

 

Appendix F – Household and Individual Disposition Codes for Respondents Recruited at 
Wave 1  

 
Household Level Disposition Codes  
Notes: 
1)  These disposition codes should be used for the household screener part of the survey  
2)  These disposition codes only apply to the landline frame 
3) These disposition codes need to be tabulated separately for when: i) all 3 quotas are open 
(i.e., female smoker quota is open, young male smoker quota is open, and older male smoker 
quota is open); ii) 2 of the 3 quotas are open; iii) 1 quota is open 
 

DMC Code Frame*1 Type*2 Description 

A-Interview       

H-A L P or I 
HH screener completed, one or more respondents 
selected to complete the survey 

B-Eligible, non-
interview 
  

    

H-B11.1 L P or I 

Initial respondent or MKI refuses, can't answer or doesn't 
know one or more HH eligibility questions, but enough 
information was provided to determine that HH contains 
at least one eligible person 

H-B11.2 L I 
Initial respondent or MKI breaks off/hangs up, but 
enough information was provided to determine that HH 
contains at least one eligible person 

H-B40 L I (T) 
Callback to complete HH screener, but enough 
information has already been provided to determine that 
HH contains at least one eligible person 

H-B50 L I 
Unable to complete HH screener after multiple callbacks, 
but enough information had already been provided to 
determine that HH contains at least one eligible person 

H-B90 L I 
Any other reason why HH screener was not completed, 
but enough information was provided to determine that 
HH contains at least one eligible person 

BC – Likely eligible, 
non-interview  

    

H-BC11.3 L P or I 
Initial respondent or MKI refuses, can't answer or doesn't 
know HH eligibility question about gender, but did 
confirmed that HH contains at least one adult smoker 

H-BC11.4 
 

L P or I 
Initial respondent or MKI refuses, can't answer or doesn't 
know HH eligibility question about male under 40, but did 
confirmed that HH contains at least one adult smoker 

H-BC11.5 L P or I 
Initial respondent or MKI refuses, can't answer or doesn't 
know HH eligibility question about male 40 and older, but 
did confirmed that HH contains at least one adult smoker 

C – Unknown 
eligibility, non-

interview 
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H-C10.1 L P or I 
Initial respondent or MKI refuses before the HH eligibility 
questions, and thus unknown if HH contains any eligible 
respondents 

H-C10.2 L   I 
Initial respondent or MKI breaks off/hangs up before the 
HH eligibility questions, and thus unknown if HH contains 
any eligible respondents 

H-C11.1 L P or I 
Initial respondent or MKI refuses, can't answer or doesn't 
know one or more HH eligibility questions, and thus 
unknown if HH contains any eligible respondents 

H-C11.2 L I 
Initial respondent or MKI breaks off/hangs up before 
completing the HH eligibility questions, and thus 
unknown if HH contains any eligible respondents 

H-C33 L I 
Initial respondent or MKI has language barrier or other 
capacity barrier, and thus unknown if HH contains any 
eligible respondents   

H-C40 L 
P or I 
(T) 

Callback to complete HH screener with MKI or other 
adult; thus currently unknown if HH contains any eligible 
respondents   

H-C50 L I 
Unable to complete HH screener after multiple callbacks, 
and thus unknown if HH contains any eligible 
respondents  

H-C61 L  I Number reached, but unknown if it's residential or not 

H-C62 L I 
Answering machine, and message unclear if unit is 
residential or not 

H-C63 L I 
Number reached, but unknown if landline or mobile/cell 
phone 

H-C64 L I Always busy and no answering machine 

H-C65 L I Rings only/no answer 

H-C71 L          I 
Answering machine, and message confirms that unit is 
residential 

H-C81 L I Technical phone problems 

H-C90 L I 
Any other reason why HH screening was not completed 
and unknown if HH contains any eligible respondents 

D- Not eligible 
  

    

H-D20 L I FAX, modem/data line or pager 

H-D30 L I Not working, disconnected or not in service 

H-D45 L I Mobile/cell phone 

H-D50 L I 
Non residential (e.g., business, government, institution or 
other organization) 

H-D71 L P or I No adult lives in HH 

H-D72 L     P or I HH screener completed, and no eligible respondent 

H-D80 L P or I 
HH screener completed, one or more eligible adult 
smokers in HH, but corresponding quota filled 

H-D90 L I Any other reason why HH is not eligible or out of sample 
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Individual Level Disposition Codes 
Notes: 
1) These disposition codes were used for the mobile frame, and when conducting the 
individual interviews after smokers have been selected during the household screener  
2) In households where 2 respondents were selected, each of them should get his/her own 
individual level disposition code 
3) These disposition codes need to be tabulated separately for the mobile frame and the 
landline frame 

 

DMC Code Frame*1 Type*2 Description 

Interview       

P-A1 B P or I 
Selected respondent completes the entire survey; maybe 
skipping or refusing to answer a few questions 

P-A2 B I 
Respondent completes all essential questions and 
(about) 75% or more of the survey 

PA-50 B I 

Unable to contact selected respondent after multiple 
callbacks, but he/she had confirmed his/her eligibility, 
answered all essential questions and (about) 75% or 
more of the survey 

Eligible, non-
interview 
  

    

P-B09 B I 
Person who answers phone systematically refuses to get 
respondent, but it was already established that 
respondent is eligible 

P-B12.1 B P or I 
Selected respondent refuses after completing screener, 
where his/her eligibility was confirmed 

P-B12.2 B I 
Selected respondent breaks off/hangs up after 
completing screener, where his/her eligibility was 
confirmed 

P-B13 B P or I 
Respondent completed eligibility questions and was 
deemed to be eligible, but refused at consent 

P-B19 B I 

Respondent completed eligibility questions and was 
deemed to be eligible, then started to answer the survey 
but refuses later on and only answered less than (about) 
75% of the survey 

P-B31 B I Selected respondent calls to withdraw 

P-B32 B P or I 
Selected respondent is eligible, but he/she has physical 
or mental issues that prevent him/her from participating 

P-B33 B I 
Selected respondent is eligible, but he/she has a 
language barrier 

PB-39 B I 
Selected respondent was found to be eligible, but he/she 
died 

P-B40 B I (T) 
Callback to complete interview with selected respondent, 
who has already confirm his/her eligibility 

P-B50 B I 
Unable to contact selected respondent after multiple 
callbacks, but he/she had confirmed his/her eligibility and 
only answered less than (about) 75% of the survey 
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P-B80 B I 
Respondent refuses (or doesn't know) to provide required 
information to derive their stratum; hence sampling 
weights cannot be computed 

P-B90 B I 
Any other reason why interview was not completed, but 
eligibility was confirmed by respondent 

Likely eligible, non-
interview  

    

P-BC09 L I 

Person who answers phone systematically refuses to get 
the selected respondent before he/she could confirm 
his/her eligibility; initial respondent or MKI indicated that 
this respondent was eligible 

P-BC10.1 
 

L P or I 
Selected respondent refuses before eligibility questions; 
initial respondent or MKI indicated that this respondent 
was eligible 

P-BC10.2 L I 
Selected respondent breaks off/hangs up before eligibility 
questions; initial respondent or MKI indicated that this 
respondent was eligible 

P-BC11.1 L P or I 
Selected respondent refuses to answer one or more of 
the eligibility questions; initial respondent or MKI 
indicated that this respondent was eligible 

P-BC11.2 L I 
Selected respondent breaks off/hangs up to answer one 
or more of the eligibility questions; initial respondent or 
MKI indicated that this respondent was eligible 

P-BC40 
 

L P or I 
Callback to complete screener with selected respondent, 
and confirm his/her eligibility; initial respondent or MKI 
indicated that this respondent was eligible 

P-BC41 
 

L  
P or I 

 

Initial respondent or MKI makes appointment for selected 
respondent; initial respondent or MKI indicated that this 
respondent was eligible 

P-BC50 
 

L I 

Unable to contact selected respondent after multiple 
callbacks, and thus unable confirm his/her eligibility; initial 
respondent or MKI indicated that this respondent was 
eligible 

Unknown eligibility, 
non-interview 

  

P-C09.1 
 

M I 
Initial respondent refuses without any indication if the unit 
is residential or not 

P-C09.2 M   I 
Initial respondent break off/hangs up without any 
indication if the unit is residential or not 

P-C10.1 M P or I 
Respondent refuses before eligibility questions; thus 
unknown if he/she is eligible 

P-C10.2 M I 
Respondent breaks off/hangs up before eligibility 
questions; thus unknown if he/she is eligible 

P-C11.1 M P or I 
Respondent refuses, can't answer or doesn't know one or 
more eligibility questions; thus unknown if he/she is 
eligible 

P-C11.2 M P or I  
Respondent breaks off/hangs up while answering 
eligibility questions; unknown if he/she is eligible 

P-C40 M 
P or I 
(T) 

Callback to complete screener with respondent 
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P-C41 M 
 P or I 

(T) 
Respondent driving or can’t talk on mobile/cell phone, 
callback to complete screener 

P-C50 M I 
Unable to contact respondent after multiple callbacks, 
and thus unable confirm his/her eligibility 

P-C63 M I 
Number reached, but unknown if landline or mobile/cell 
phone 

P-C64 M I Always busy and no answering machine 

P-C65 M I Rings only/no answer 

P-C81 M          I Technical phone problems 

P-C33 M I 
Initial respondent has language barrier or other capacity 
barrier 

P-C90 B I 
Any other reason why HH screening was not completed 
and unknown if HH contains any eligible respondents 

Not eligible 
  

    

P-D20 M I FAX, modem/data line or pager 

P-D30 M I Not working, disconnected or not in service 

P-D50 M I 
Non residential (e.g., business, government, institution or 
other organization) 

P-D71 M I Mobile/cell phone belongs to child/youth 

P-D72 M      P or I Respondent was found not eligible during screener 

P-D73 L 

     P or I 

Initial respondent or MKI indicated that respondent was 
eligible, but when actual selected respondent completed 
his/her questionnaire it was found that he/she was not 
eligible 

P-D80 M P or I 
Screener completed; respondent is eligible, but 
corresponding quota filled 

P-D90 B P or I Any other reason why HH is not eligible or out of sample 
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Appendix G: Smoking Prevalence  
 

Table 1. Smoking Prevalence by Gender and Age in 2013 

Gender Age group % 

Male 

19-29 37.0 

30-39 54.5 

40-49 48.0 

50-59 40.8 

60-69 32.5 

70 or over 15.6 

Total 42.1 

Female  

19-29 9.1 

30-39 6.9 

40-49 6.2 

50-59 3.7 

60-69 4.0 

70 or over 3.1 

Total 6.2 

 Grand Total 24.1 

 

Notes:  

1. Year: 2013 
2. Age: 19 or over 
3. Source: Korea National Health and Nutrition Examination Survey, 2014, Korea Centers for 
Disease Control and Prevention 
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Table 2. Smoking Prevalence by Region in 2014  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Source: Community Health Survey, 2014, Korea Centers for Disease Control and Prevention   

Region  % 

Seoul 21.4 

Busan 23.4 

Daegu 23.5 

Incheon 25.6 

Gwangju 23.0 

Daejeon 22.1 

Ulsan 22.5 

Sejong 22.8 

Gyeonggi 23.4 

Gangwon 25.4 

Chungbuk 25.0 

Chungnam 24.0 

Jeonbuk 22.3 

Jeonnam 22.6 

Gyungbuk 24.1 

Gyungnam 24.1 

Jeju 24.7 
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Appendix H: Country Profile 
 
Republic of Korea has a population of 51.7 million people and one of the male highest smoking 

prevalence among developed countries at 39.3%. Tobaccorelated deaths are on the rise, which 

contribute to two of the five leading causes of mortality and lung cancer rates. 

The Korea government took significant steps in tobacco control after 1990. In 1995, Korea passed 

the National Health Promotion Act. It included several tobacco control measures including 

restrictions on vending machine sales, advertising bans on radios, television, and print media, as 

well as granting the right to the Ministry of Health and Welfare to ban smoking in certain areas of 

public buildings. In 1999, the Adolescent Protection Act restricted youth access to tobacco 

products and banned the sale of tobacco products to youth under the age of 19. The Ministry of 

Health and Welfare established a designated national coordinating body for the FCTC that is 

composed of several interministerial institutions whose role is to increase the country’s 

commitment to effective strategies for tobacco control and reduce smoking prevalence.  Republic 

of Korea signed in 2003 and ratified the WHO FCTC in 2005.  In 2004, a 500 Korean Won 

(approximately US$0.50) price increase per cigarette pack was applied as a tax increase. Korea 

introduced National Smoking Cessation Clinics in 253 health centers in 2005 that provided free 

nicotine replacement therapies and individual counseling. In addition, since 2006, Korea operated 

a small-scale National Quitline Service.  

From 2005 to 2014, progress towards implementing the key provisions of the FCTC was slow. 

While inflation and income increased, no further tobacco tax was implemented, making cigarettes 

much more affordable. The smoke-free policies were not comprehensive in all indoor public 

places, although smoke-free restrictions widened in both indoor and outdoor environments. 

Tobacco advertisement, promotion and sponsorship (TAPS) activities were somewhat more 

restricted but not banned comprehensively. Pictorial health warnings were not introduced, despite 

its effectiveness on warning the public of harmful effects caused by smoking. Terms such as “mild” 

or “light”, found to be misleading and deceptive were permitted in labelling of tobacco packages. 

The National Health Promotion Act allowed cigarette advertisements 10 times per brand a year 

in weekly periodicals, and in foreign publications issued more than once a year (except those 

publications for female adults and for the youth). The HPL does not allow tobacco product 

advertisements when tobacco companies sponsor social, cultural, musical, and sports events, but 

does allow company names to be promoted through these events, except for those that target 

women or children. Tobacco advertisings are also allowed in overseas flights and cruises. There 

are no limitations on advertisements of tobacco companies themselves, and the industry has used 

this loophole to promote brands through traditional media outlets, including TV.  

Smoking was only prohibited in government buildings, schools (except university campus), public 

transport and medical facilities such as hospitals, large restaurants and bars, large building and 

theaters. However, designated smoking rooms were still allowed. Smoking was allowed in other 

indoor public places, such as small office buildings, small restaurants and bar, most shops, and 

sporting venues. The lack of implementing tobacco control polices recommended by the FCTC 

contributed to the stagnant smoking prevalence in Korea until 2014. The prevalence of cigarette 

smoking among adult males was 45% in 2007, 48.1% in 2010 and 43.3% in 2012. Among females, 
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the smoke rate rose from 5.3% in 2007, to 6.1% in 2010 and 7.4% in 2012. Socioeconomic 

inequalities in smoking rate increased both relatively and absolutely, with smoking prevalence 

being greater among lower-income strata compared to higher-income strata.  

In light of the slow progress in the FTCT implementation, the Korean government released a 

comprehensive tobacco control plan in 2014 with the following priorities:  

 On January 1, 2015, the average retail price for a pack of 20 cigarettes increases by 

2,000 Won (US$1.93) or by 80% from 2,500 Won to 4,500 Won.  

 In May 2015, Korea’s National Assembly passed a bill to amend the revisions to the 

National Health Promotion Act, making it mandatory the cigarette packs to carry graphic 

health warnings after December 2016. 

 After January 2015, misleading and deceptive terms such as “mild” or “light” were banned 

from all tobacco packages. 

 All the restaurants and bars become smoke-free.  

 Tobacco advertising is prohibited in the retail shops.  

 Smoke cessation treatment is reimbursed by the national health insurance programme, 

in addition to setting up 17 local smoking cessation centers. 

 All cigarettes should be fire-safe. 

In 2016, the Korean government has achieved their plan. The tobacco tax increased by 80% and 

the pictorial health warning has been adopted after December 2016. All the restaurants and bars 

became 100% smoke-free. In addition, since given the power to regulate the outdoor smoking in 

2010, most of the local governments took action to restrict tobacco use in the outdoor places. The 

most commonly restricted outdoor places are bus stops, parks, school clean zones, gas station 

and playground. Tobacco marketing, promotion and advertising, however, are still available in 

retail shops. Republic of Korea needs to put more efforts into prohibiting tobacco marketing, 

promotion and advertising. After tobacco tax increase in 2015, the smoke prevalence among adult 

men decreased from 43.1% in 2014 to 39.3% in 2015. Only a very limited range of smokeless 

tobacco products (e.g., chewing tobacco or snus) are available in Korea. They are available only 

in a few retail outlets, mainly located in specialist stores operated by tobacco distributors.  

Since 2007, e-cigarettes were introduced in Korea. They have been rapidly become popular, 

because of being marketed as safer alternatives to cigarettes and smoking cessation aids.  

According to ITC Korea, the prevalence of awareness, trial use, and current use of e-cigarettes 

were 79%, 11%, and 7% in 2010, and 93.8%, 38.6%, and 5.4% in 2016, respectively, among 

adult smokers in Korea.  
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Appendix I: Waves Timeline and Tobacco Control Policies 
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