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Preface to ITC Gold Magic (Netherlands) Technical Report  

Waves 1 and 2 

 

This report documents the methodology used in the first and second waves of the ITC Gold 
Magic Survey carried out between February 25 and March 25, 2014, and July 21, 2015 and 
August 28, 2015 in The Netherlands.  
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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 behavioural impact of key policies of the World Health 
Organization (WHO) Framework Convention on Tobacco Control (FCTC).  
 
The purpose of the ITC Gold Magic Survey is to measure interest within the Netherlands regarding 
the potential usage of a very low nicotine (VLN) tobacco product, known as Gold Magic (also 
known as Magic Zero). Wave 1 of the ITC Gold Magic survey measured intentions prior to the 
release of the VLN product while also maintaining core ITC variables required to evaluate the 
effect of the FCTC in The Netherlands, parallel to cohort surveys with adult smokers in 22 ITC 
countries— Canada, United States, Australia, United Kingdom, Ireland, Thailand, Malaysia, 
South Korea, China, New Zealand, Mexico, Uruguay, Germany, France, the Netherlands, 
Bangladesh, Brazil, Mauritius, Bhutan, India, Kenya, and Zambia.  

The ITC Gold Magic Surveys first wave was conducted between February 25 and March 25, 
2014. 

1.2 Main Objectives 

The objectives of the ITC Gold Magic Survey are: 

 To examine patterns of behaviour and opinions associated with the use of 
tobacco by adults in The Netherlands. 

The study will provide very detailed information about the behaviour and the opinions of 
smokers, as well as their consumption patterns and other important aspects of tobacco 
use. 

 To examine the impact of specific tobacco control policies that have been, and 
will be, implemented in The Netherlands from 2008 onward. 

The ITC survey has several sections that are intended to evaluate the impact of certain 
tobacco control policies, such as the health warnings on cigarette packages, advertising 
campaigns that promote quitting, and cigarette tax increases. As a result, the survey will 
be able to examine the extent to which policies can change smoking behaviour and 
attitudes toward smoking.  

 To compare smoking behaviour and the impact of policies between The 
Netherlands and other ITC countries. 

The ITC Survey asks similar questions in more than 20 countries, thus allowing a 
comparison of the policies and the pattern of tobacco use between Uruguay and the other 
participating countries. 

 To conduct a consumer marketing study to assess interest and uptake of the 
VLN product over a 6 month period. 
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The knowledge gained by assessing consumer interest and use of a VLN cigarette in the 
Netherlands will not only provide critical information on this provocative new product, 
but will test a process that will generalize to the assessment of novel tobacco products in 
general. 

1.2 Survey Design 

The ITC Gold Magic Survey is a national survey conducted by the University of Maastricht in 
Maastricht, The Netherlands, in collaboration with the ITC Gold Magic Project team, based at 
the University of Waterloo in Canada, in collaboration with investigators from the United States, 
the United Kingdom, and Australia. 

The ITC Gold Magic Survey is a longitudinal cohort study consisting of two waves. Thus, the 
respondents who participated in this first wave were re-contacted for a follow-up survey in the 
second wave.  Respondents who had been recruited as smokers, but who had quit smoking by 
the time of second wave were surveyed using a ‘Quitter’ version of the survey instrument.  There 
was no replenishment at the time of the second wave. 

Aside from questions on interest regarding the novel VLN product, the ITC Gold Magic Survey 
contained questions that examine the impact of key policies of the FCTC.  These questions 
consisted of common measures of tobacco use found in across all ITC country surveys; including 
historical and current behaviour, addiction/dependence, beliefs and attitudes about smoking, 
knowledge about smoking related diseases, and perceived risk. Section 3 provides additional 
information about the survey content.  

1.3 The Research Team 

The ITC Gold Magic Survey has been conducted in Netherlands by researchers from the 
Maastricht University and Alliantie Nederland Rookvrij. The research team in The Netherlands 
collaborates with an international team of researchers in Canada (The University of Waterloo), 
the United States (University of South Carolina, Medical University of South Carolina, and 
Roswell Park Cancer Institute), and Australia (Cancer Council Victoria). 
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2.  Survey Development and Content 

 

2.1  Survey Development and Translation 

The Wave 1 and 2 ITC Gold Magic Survey questionnaires were based on that of the ITC NL and 
ITC 4-Country (4C) Surveys. The surveys were revised in the original English and were 
translated to create surveys using Dutch. The translated surveys were then reviewed by team 
members who were bilingual in English and Dutch. Some revisions were made at each following 
wave to best capture the information that was important at the respective time frames.2.2 Types 
of Survey Instruments 

The Wave 1 survey consisted of two Computer Assisted Web Interview (CAWI) surveys. The first 
survey was hosted by the survey firm TNS NIPO and was asked of all eligible respondents. The 
cohort survey of smokers and non-smokers was designed to measure exposure, awareness, 
interest, and use of Gold Magic tobacco product, while also consisted of traditional ITC variables 
that can be linked with the 22 other ITC countries. The second conjoint experimental study was 
built to test how consumer interest in trying Gold Magic is shaped by various product attributes 
and claims (i.e., style of product, nicotine levels, marketing claims, price). 

The Wave 2 survey consisted of a single Computer Assisted Web Interview (CAWI) survey, 
hosted at TNS NIPO, and was asked of all recontacted respondents from the first wave. There 
was no second wave of the conjoint experimental study. 

Copies of all ITC Netherlands Survey questionnaires are available at www.itcproject.org. The 
survey instrument types, the participant type to whom the survey would be administered, and the 
average length of each type of survey is provided in Table 5. 
 

2.3 Survey Content   

Respondents who were smokers were asked the following types of survey questions: 
1. Smoking- and cessation-relevant questions: smoking history and frequency, as well as 

current smoking behaviour and dependence, and quitting behaviours. 
2. Knowledge and basic beliefs about smoking: knowledge of the health effects of smoking 

and important beliefs relevant to smoking and quitting, perceived risk, and perceived 
severity of tobacco-related diseases. 

3. Policy-relevant questions: awareness of, impact of, and beliefs relevant for each of the 
FCTC demand reduction policy domains (warning labels, taxation/price, advertising/ 
promotion, smoke-free policies, light/mild descriptors). 

4. Additional questions on the use of electronic cigarette devices (e-cigarettes), including 
awareness, history of use 

5. Product expectancy questions which measure the probability of use of specific products 
(tobacco, VLN cigarettes, e-cigarettes), based on emotional responses to product 
characteristics. 

6. Price-based demand questions to measure at what price a product would become 
unattractive to a respondent. 

7. A virtual market place where respondents could “purchase” tobacco product types and 
varieties based on a hypothetical currency 

8. Demographics (e.g., age, gender, marital status, income, education). 
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3.  Sampling Design and Weight Construction 
(See the Document Below) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Sampling Weights and Design of the International Tobacco
Control (ITC) Gold Magic Survey

Second Edition (Waves 1–2)

C. Boudreau1,2 and Z. He2,3

This technical report details the sampling design and weight construction
of the International Tobacco Control (ITC) Gold Magic Survey in the Nether-
lands. The ITC Gold Magic Survey is a prospective longitudinal survey of a
nationally representative random sample of approximately 2000 smokers and
1000 non-smokers.

This technical report is organized as follows: section 1 describes the sam-
pling design of the ITC Gold Magic Survey, section 2 details the construction
of the sampling weights for wave 1 (section 2.2) and for wave 2 (section 2.3),
and section 3 provides some guidance on which weights to use depending on
the analysis being performed.

1 Sampling design

The ITC Gold Magic Survey is a two-wave prospective longitudinal study, and its sam-
pling design was chosen to yield a representative random sample of smokers and non-
smokers residing in the Netherlands. Fieldwork was conducted by the Dutch survey firm
TNS NIPO. Respondents were first interviewed in Feb – Mar 2014 (wave 1), and followed-
up in Jul – Aug 2015 (wave 2). All interviews were conducted using computer assisted
web interviews (CAWI), and the survey questionnaires are available here.

To qualify for the study, respondents must at the time of recruitment be either: i) 16–24
years old, or ii) 25 years old or older and have smoked tobacco at least once in the last 6
months. Eligible respondents 25 and older that had smoked in the last 30 days completed
the smoker part of the survey, whereas those that had not smoked in the last 30 days
completed the quitter part of the survey. Eligible 16–24 years old that had never smoked
any tobacco product completed the non-smoker part of the survey, those that had smoked
in the last 30 days completed the the smoker part of the survey, and all others completed
the quitter part of the survey.

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 Sep. 23, 2016
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1 SAMPLING DESIGN

1.1 TNS NIPObase

Since the TNS NIPObase was used as the sampling frame for the ITC Gold Magic Survey,
we briefly describe it. The TNS NIPObase is an access panel of approximately 200,000
respondents in the Netherlands who regularly take part in surveys. About 70% of its
members are recruited via traditional survey methods, about 20% via external databases,
and the last 10% via snowball sampling. Hence, members of the TNS NIPObase panel
are not recruited via the internet, nor can they self-select to join the panel. Consequently,
the number of “professional respondents” (people who participate in a large number of
panels) in the TNS NIPObase is much smaller than in other panels, and self-selection
bias is not a concern. Nevertheless, the TNS NIPObase is not a probability-based panel.

1.2 Wave 1

The sampling design of the ITC Gold Magic Survey was simple. Eligible respondents
(see above paragraph) were first identified in the TNS NIPObase, thus creating a revised
sampling frame. Three strata were then created: i) smokers aged 25 & older, ii) smokers
aged 16–24 and iii) non-smokers aged 16–24. Respondents were then randomly selected,
with equal probability within each stratum, until the targeted number of respondents for
that stratum was achieved. This yielded a sample consisting of 1040 smokers aged 25 &
older, 1019 smokers aged 16–24, and 1141 non-smokers aged 16–24; for a total of 3200
respondents.

The cooperation rates for wave 1 ranged from 56.1% for smokers aged 16–24 to 68.2%
for non-smokers aged 16–241; for an overall cooperation rate of 61.7%.

1.3 Wave 2

Out of the 3200 respondents who completed the wave 1 survey, 1599 (689 smokers aged 25
and older at recruitment, 520 smokers aged 16–24 at recruitment and 390 non-smokers)
were successfully recontacted at wave 2; yielding an overall retention rate of 50.0% (66.3%
for smokers aged 25 and older at recruitment, 51.0% for smokers aged 16–24 at recruit-
ment, and 34.2% for non-smokers).

1The third group, smokers aged 25 & older, had a cooperation rate of 61.5%
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2 WEIGHT CONSTRUCTION

2 Weight construction

2.1 General comments about weight construction

As with most survey weights, the ITC Gold Magic 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 pre-
cision 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, for a more detailed introduction.

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 duplicate 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 probability
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 Gold Magic Survey, post-stratification
adjustments were performed on the sampling weights to ensure that, for each province
and age/gender/district, totals of the sampling weights equal known benchmarks; see
steps 2 & 3 in section 2.2.1. 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
expected proportion of non-response, the greater this bias can be. In the ITC Gold
Magic 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 age/gender/district group, then
non-response bias will be completely eliminated. Realistically though, non-response bias
is greatly reduced, but not eliminated in the ITC Gold Magic 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
ones. Average members have a higher probability of selection, and thus most sampling

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

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 Gold
Magic Survey, the smoker and non-smoker 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 mentioned above however, smoking prevalence figures
were utilized to calibrate/benchmark the ITC Gold Magic 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 Gold Magic 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

Two sets of weights were computed at wave 1:

i) Section 2.2.1 describes the computation of the cross-sectional wave 1 weights for
smokers for the 2059 smokers who completed the wave 1 survey.

ii) Section 2.2.2 describes the computation of the cross-sectional wave 1 weights for
non-smokers for the 1141 non-smokers who completed the wave 1 survey.

For each set of weights, rescaled and un-rescaled (or inflation) weights are available. 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 also has the advantage of greatly simplifying com-
parisons between the various countries part of the ITC Project. The un-rescaled weights
sum to the number of smokers (or non-smokers) in the Netherlands. These weights are

4
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2 WEIGHT CONSTRUCTION

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.

Instead of starting weight construction from scratch, we build on the GEW1 weights pro-
vided by TNS NIPO. Briefly, these weights are calibrated weights so that the distribution
of the ITC Gold Magic wave 1 sample matches that of the Dutch population with re-
spect to gender, age, region, social class, education and household size. However, these
weights are not calibrated to smoking prevalences; a highly desirable feature for a survey
on smoking like the ITC Gold Magic Survey. Hence, the key element of sections 2.2.1
and 2.2.2 is to calibrate the GEW1 weights to smoking prevalences.

2.2.1 Smoker weights

Starting with the w
(0)
i weights, where w

(0)
i is the GEW1 weight of the ith respondent

provided by TNS NIPO, computation of the wave 1 smoker weights proceeded as follows:

Step 1: The w
(0)
i weights were first adjusted to account for the oversampling of smokers

aged ≤ 24. A post-stratification adjustment was thus performed to calibrate the
w

(0)
i weights to known age benchmarked proportions in the Netherlands.

Let g = 1 denote the 16–24 age group, and g = 2 the 25 and older age group.
For respondents in age group g, this post-stratification adjustment consisted in
multiplying their w

(0)
i weights by a factor to produce calibrated w

(1)
i weights.

These w
(1)
i weights are such that their sum over all respondents in age group g

divided by their overall sum is equal to the proportion of individuals in age group
g amongst the Dutch population ages 16 and older. Let g be the age group to
which the ith respondent belongs to, the w

(1)
i weight of that respondent is given

by

w
(1)
i = w

(0)
i × ag∑

i∈Ag

w
(0)
i

/∑
i∈S

w
(0)
i

where a1 = 0.135, a2 = 0.865, Ag is the set of all respondents in age group g, and
S is the set of all wave 1 smokers. The population estimates used to compute a1
and a2 were obtained from the Centraal Bureau voor de Statistiek (i.e., Statistics
Netherlands); see table A.1 and appendix for further details.

Step 2: A second post-stratification adjustment was performed to calibrate the w
(1)
i

weights to the known proportions of the Dutch population residing in each of
the 12 provinces; see table A.2 and appendix for further details. For respondents
residing in province h (h = 1, . . . , 12), this consisted in multiplying their w

(1)
i

weights by a factor fh to produce adjusted w
(2)
i weights. These w

(2)
i weights are

5
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2 WEIGHT CONSTRUCTION

such that their sum over all respondents residing in province h divided by their
overall sum is equal to the known proportion of the Dutch population residing in
that province. Let h be the province where the ith respondent resides, the w

(2)
i

weight of that respondent is given by

w
(2)
i = w

(1)
i × fh = w

(1)
i × ph∑

i∈Ph

w
(1)
i

/∑
i∈S

w
(1)
i

where p1, . . . , p12 are given in column 3 of table A.2, Ph is the set of all smokers
residing in province h, and S is the set of all wave 1 smokers.

Step 3: The w
(2)
i weights were then calibrated to smoking prevalence estimates by gender

for smokers ages 16 & 17, and by age/gender/district for smokers ages 18 and
older. This was done using the same post-stratification technique as in steps 1
& 2. To this end, age was divided into 5 intervals: [16, 18), [18, 25), [25, 40),
[40, 55) and [55, 100); whereas, provinces were grouped into 4 districts: East,
West, North and South (see table A.3). After collapsing cells that contained too
few individuals, this yielded the 34 age/gender/district cells of table A.4.

For respondents in cell Ck (k = 1, . . . , 34), this post-stratification adjustment

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

k /tk 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 N̂ smk
k , the estimated number of smokers in that cell.

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

respondent is given by

w
(3)
i = w

(2)
i × N̂ smk

k

tk
= w

(2)
i × N̂ smk

k∑
i∈Ck

w
(2)
i

where N̂ smk
1 , . . . , N̂ smk

34 are given in column 5 of table A.4 and Ck is the set of all

respondents in cell k. The estimated number of smokers (i.e., the N̂ smk
k ’s) were

obtained by combining population estimates from the Centraal Bureau voor de
Statistiek to prevalence estimates from the 2013 Continuous Survey of Smoking
Habits; see appendix for further details.

Step 4: Finally, the w
(3)
i weights were rescaled to sum to sample size; i.e., to sum to

n = 2059, the number of smokers who completed the wave 1 survey. The main
reason for this rescaling is 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

6
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2 WEIGHT CONSTRUCTION

Note: the coefficient of variation (cv) of the w
(4)
i weights is 0.855. Since multi-

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

have a cv of 0.855.

The rescaled weights (i.e., the w
(4)
i weights) are labelled aDE42919v in the Gold Magic

dataset; whereas, the un-rescaled weights (i.e., the w
(3)
i weights) are labelled aDE42915v.

Since no respondent can have both a smoker and a non-smoker weight at wave 1 and that
smokers and non-smokers are in separate datasets, the same two labels are also used for
the non-smoker weights.

2.2.2 Non-smoker weights

Computation of the non-smoker weights proceeded alike that of the weights for smokers,
with the exception that there was no need to adjust for the oversampling of 16–24 years
old, as all non-smokers were 24 or younger.

Step 1: Let w
(0)
i be the GEW1 weight of the ith respondent provided by TNS NIPO. A

post-stratification adjustment was first performed to calibrate the w
(0)
i weights

to the known proportions of the Dutch population residing in each of the 12
provinces. For respondents residing in province h (h = 1, . . . , 12), this con-

sisted in multiplying their w
(0)
i weights by a factor fh to produce adjusted w

(1)
i

weights. These w
(1)
i weights are such that their sum over all respondents residing

in province h divided by their overall sum is equal to the known proportion of
the Dutch population residing in that province. Let h be the province where the
ith respondent resides, the w

(1)
i weight of that respondent is given by

w
(1)
i = w

(0)
i × fh = w

(0)
i × ph∑

i∈Ph

w
(0)
i

/∑
i∈S

w
(0)
i

where p1, . . . , p12 are given in column 3 of table A.2, Ph is the set of all non-
smokers residing in province h, and S is the set of all wave 1 non-smokers.

Step 2: The w
(1)
i weights were then calibrated to non-smoking prevalence estimates by

gender for non-smokers ages 16 & 17, and by gender/district for non-smokers
ages 18 and older. This yielded the 10 age/gender/district cells of table A.5

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

consisted in multiplying their w
(1)
i weights by a factor N̂n-smk

k /tk to produce

calibrated w
(2)
i weights. These w

(2)
i weights are such that their sum over all

respondents in cell Ck is equal to N̂n-smk
k , the estimated number of non-smokers

7



2 WEIGHT CONSTRUCTION

in that cell. Let k be the cell to which the ith respondent belongs to, the w
(2)
i

weight of that respondent is given by

w
(2)
i = w

(1)
i × N̂n-smk

k

tk
= w

(1)
i × N̂n-smk

k∑
i∈Ck

w
(1)
i

where N̂n-smk
1 , . . . , N̂n-smk

10 are given in column 5 of table A.5 and Ck is the set of

all respondents in cell k The estimated number of non-smokers (i.e., the N̂n-smk
k ’s)

were obtained by combining population estimates from the Centraal Bureau voor
de Statistiek to prevalence estimates from the 2013 Continuous Survey of Smok-
ing Habits; see appendix for further details.

Step 3: Finally, the w
(2)
i weights were rescaled to sum to sample size; i.e., to sum to n =

1141, the number of non-smokers who completed the wave 1 survey. The main
reason for this rescaling is to facilitate comparisons with other ITC countries.
This yielded the w

(3)
i weights, which are formally defined as

w
(3)
i = w

(2)
i × n

n∑
i=1

w
(2)
i

Note: the coefficient of variation (cv) of the w
(3)
i weights is 0.307. Since multi-

plying by a constant does not change the value of the cv, the w
(2)
i weights also

have a cv of 0.307.

The rescaled weights (i.e., the w
(3)
i weights) are labelled aDE42919v in the Gold Magic

dataset; whereas, the un-rescaled weights (i.e., the w
(2)
i weights) are labelled aDE42915v.

Since no respondent can have both a smoker and a non-smoker weight at wave 1 and that
smokers and non-smokers are in separate datasets, the same two labels are also used for
the smoker weights.

2.3 Wave 2 weights

Four sets of weights were computed at wave 2:

i) Section 2.3.1 describes the computation of the waves 1–2 longitudinal weights for
smokers for the 1209 smokers who completed both the waves 1 and 2 surveys.

ii) Section 2.3.2 describes the computation of the cross-sectional wave 2 weights for
smokers for the 1209 smokers who completed both the waves 1 and 2 surveys.

8
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2 WEIGHT CONSTRUCTION

iii) Section 2.3.3 describes the computation of the waves 1–2 longitudinal weights for
non-smokers for the 390 non-smokers who completed both the waves 1 and 2 surveys.

iv) Section 2.3.4 describes the computation of the cross-sectional wave 2 weights for non-
smokers for the 390 non-smokers who completed both the waves 1 and 2 surveys.

As with wave 1 data, rescaled and un-rescaled (or inflation) weights (both calibrated
to smoking prevalences) are available for each set of weights. Hence, the comments at
the beginning of section 2.2 also apply here, and the reader is referred to section 3 for
additional guidance on the correct weights to use.

2.3.1 Longitudinal weights for smokers

Starting with the w
(0)
i weights, where w

(0)
i is the smoker weight of the ith respondent

computed in section 2.2.1, computation of the waves 1–2 longitudinal weights for smokers
proceeded as follows:

Step 1: The w
(0)
i weights were first adjusted to account for the different attrition rates of

smokers aged ≤ 24 and those of aged > 24 (i.e., 49.0% attrition for ages ≤ 24 vs.
33.8% for ages > 24). This post-stratification adjustment was done the same way
as in step 1 of section 2.2.1, and using the same calibration figures of table A.1.

Step 2: As in step 2 of section 2.2.1, a second post-stratification adjustment was per-
formed to calibrate the weights computed in step 1 to the known proportions of
the Dutch population residing in each of the 12 provinces. Since the waves 1–2
longitudinal weights are designed to make the 1209 smokers who completed both
the waves 1 and 2 surveys representative of the Dutch population of smokers at
the time of wave 1, the calibration figures given in column 3 of table A.2 (i.e.,
the wave 1 figures used in step 2 of section 2.2.1) were used once again in this
step.

Step 3: The weights were then calibrated to smoking prevalence estimates by gender for
smokers ages 16 & 17, and by age/gender/district for smokers ages 18 and older.
This was done the same way as in step 3 of section 2.2.1, and using the same
calibration figures (see column 5 of table A.4). This yielded the w

(3)
i weights.

Step 4: As in step 4 of section 2.2.1, the weights the w
(3)
i weights were rescaled to sum

to sample size; i.e., to sum to n = 1209, the number of smokers who completed
both the waves 1 and 2 surveys. This yielded the w

(4)
i weights.

Note: the coefficient of variation (cv) of the w
(4)
i weights is 0.768. Since multi-

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

have a cv of 0.768.

9



2 WEIGHT CONSTRUCTION

The rescaled weights (i.e., the w
(4)
i weights) are labelled bDE42921v in the Gold Magic

dataset; whereas, the un-rescaled weights (i.e., the w
(3)
i weights) are labelled bDE42951v.

Since no respondent can have both a smoker and a non-smoker waves 1–2 longitudinal
weight and that smokers and non-smokers are in separate datasets, the same two labels
are also used for the non-smoker weights.

2.3.2 Cross-sectional weights for smokers

The cross-sectional wave 2 weights for smokers are designed to make the 1209 smokers
who completed both the waves 1 and 2 surveys representative of the Dutch population of
smokers at the time of wave 2. Starting with the w

(0)
i weights, where w

(0)
i is the smoker

weight of the ith respondent computed in section 2.2.1, computation proceeded as follows:

Step 1: If the ith respondent is one of the 19 smokers who moved to a new province
between waves 1 and 2, his/her w

(0)
i weight was replaced by the average of the

wave 1 smoker weights of respondents in the same age/gender group living in
his/her new province.

Step 2: The weights were then adjusted to account for the different attrition rates of
smokers aged ≤ 24 and those of aged > 24. This post-stratification adjustment
was done the same way as in step 1 of section 2.2.1, and using the same calibration
figures of table A.1. However, the only reason that the same calibration figures
were used is that the proportion of 16-24 versus > 24 had not changed between
waves 1 and 2.

Step 3: As in step 2 of section 2.2.1, a second post-stratification adjustment was per-
formed to calibrate the weights computed in step 2 to the known proportions
of the Dutch population residing in each of the 12 provinces. Since the wave 2
cross-sectional weights are designed to make the 1209 smokers who completed
both the waves 1 and 2 surveys representative of the Dutch population of smok-
ers at the time of wave 2, the updated figures given in column 4 of table A.2
were instead of those in column 3.

Step 4: The weights were then calibrated to smoking prevalence estimates by gender for
smokers ages 16 & 17, and by age/gender/district for smokers ages 18 and older.
This was done the same way as step 3 of section 2.2.1, but using the updated
figures given in column 6 of table A.4 instead of those in column 5. This yielded
the w

(4)
i weights.

Step 5: As in step 4 of section 2.2.1, the weights the w
(3)
i weights were rescaled to sum

to sample size; i.e., to sum to n = 1209, the number of smokers who completed
both the waves 1 and 2 surveys. This yielded the w

(5)
i weights.

10



2 WEIGHT CONSTRUCTION

Note: the coefficient of variation (cv) of the w
(5)
i weights is 0.778. Since multi-

plying by a constant does not change the value of the cv, the w
(4)
i weights also

have a cv of 0.778.

The rescaled weights (i.e., the w
(5)
i weights) are labelled bDE42919v in the Gold Magic

dataset; whereas, the un-rescaled weights (i.e., the w
(4)
i weights) are labelled bDE42915v.

Since no respondent can have both a smoker and a non-smoker wave 2 cross-sectional
weight and that smokers and non-smokers are in separate datasets, the same two labels
are also used for the non-smoker weights.

2.3.3 Longitudinal weights for non-smokers

The waves 1–2 longitudinal weights for non-smokers are designed to make the 390 non-
smokers who completed both the waves 1 and 2 surveys representative of the Dutch
population of non-smokers at the time of wave 1. Starting with the w

(0)
i weights, where

w
(0)
i is the non-smoker weight of the ith respondent computed in section 2.2.2, computa-

tion proceeded as follows:

Step 1: The w
(0)
i weights were first calibrated to the known proportions of the Dutch

population residing in each of the 12 provinces at the time of wave 1. This
was done to account for the fact that the attrition rates varied slightly between
provinces. This post-stratification adjustment was done the same way as in
step 1 of section 2.2.2, and using the same calibration figures (see column 3 of
table A.2).

Step 2: The weights were then calibrated to non-smoking prevalence estimates by gender
for non-smokers ages 16 & 17, and by gender/district for non-smokers ages 18
and older. This was done the same way as in step 2 of section 2.2.2, and using
the same calibration figures (see column 5 of table A.5). This yielded the w

(2)
i

weights.

Step 3: As in step 3 of section 2.2.2, the w
(2)
i weights were rescaled to sum to sample

size; i.e., to sum to n = 390, the number of non-smokers who completed both
the waves 1 and 2 surveys. This yielded the w

(3)
i weights.

Note: the coefficient of variation (cv) of the w
(3)
i weights is 0.371. Since multi-

plying by a constant does not change the value of the cv, the w
(2)
i weights also

have a cv of 0.371.

The rescaled weights (i.e., the w
(3)
i weights) are labelled bDE42921v in the Gold Magic

dataset; whereas, the un-rescaled weights (i.e., the w
(2)
i weights) are labelled bDE42951v.

Since no respondent can have both a smoker and a non-smoker waves 1–2 longitudinal
weight and that smokers and non-smokers are in separate datasets, the same two labels
are also used for the smoker weights.
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2 WEIGHT CONSTRUCTION

2.3.4 Cross-sectional weights for non-smokers

The cross-sectional wave 2 weights for non-smokers are designed to make the 390 non-
smokers who completed both the waves 1 and 2 surveys representative of the Dutch
population of non-smokers at the time of wave 2. Starting with the w

(0)
i weights, where

w
(0)
i is the non-smoker weight of the ith respondent computed in section 2.2.2, computa-

tion proceeded as follows:

Step 1: If the ith respondent is one of the 5 non-smokers who moved to a new province
between waves 1 and 2, his/her w

(0)
i weight was replaced by the average of the

wave 1 non-smoker weights of respondents in the same age/gender group living
in his/her new province.

Step 2: As in step 1 of section 2.2.2, a post-stratification adjustment was performed to
calibrate the weights to the known proportions of the Dutch population residing
in each of the 12 provinces. Since the wave 2 cross-sectional weights are designed
to make the 390 non-smokers who completed both the waves 1 and 2 surveys
representative of the Dutch population of non-smokers at the time of wave 2, the
updated figures given in column 4 of table A.2 were instead of those in column 3.

Step 3: The weights were then calibrated to non-smoking prevalence estimates by gender
for non-smokers ages 16 & 17, and by gender/district for non-smokers ages 18
and older. This was done the same way as in step 2 of section 2.2.2, but using
the updated figures given in column 6 of table A.5 instead of those in column 5.
This yielded the w

(3)
i weights.

Step 4: As in step 3 of section 2.2.2, the w
(2)
i weights were rescaled to sum to sample

size; i.e., to sum to n = 390, the number of non-smokers who completed both
the waves 1 and 2 surveys. This yielded the w

(4)
i weights.

Note: the coefficient of variation (cv) of the w
(4)
i weights is 0.358. Since multi-

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

have a cv of 0.358.

The rescaled weights (i.e., the w
(4)
i weights) are labelled bDE42919v in the Gold Magic

dataset; whereas, the un-rescaled weights (i.e., the w
(3)
i weights) are labelled bDE42915v.

Since no respondent can have both a smoker and a non-smoker wave 2 cross-sectional
weight and that smokers and non-smokers are in separate datasets, the same two labels
are also used for the smoker weights.
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3 Which weights should be used

This section provides some guidance on which weights to use depending on the analysis
being carried out. It should first be mentioned that youths were oversampled in the ITC
Gold Magic Survey. Of the 2059 smokers interviewed at wave 1, 1019 (or 49.5%) were
aged 16–24. Since this age group corresponds to about 15% of the population of Dutch
smokers, it is essential to use survey weights in all analyses, as results will be biased
towards opinions and attitudes of 16–24 smokers otherwise.

A total of six sets of weights were computed for the ITC Gold Magic Survey:

• The target population for the 3 sets of weights for smokers is the Dutch population
of smokers (and recent quitters) aged 16 and older.

◦ The cross-sectional wave 1 weights for smokers (computed in section 2.2.1) are
designed to make the 2059 smokers (and recent quitters), who completed the
wave 1 survey, representative of that target population of smokers at the time
of wave 1 (i.e., Feb – Mar 2014). They are the most appropriate weights to
use in analyses involving wave 1 data only, and to make descriptive and/or
analytical inference on that population at that given point in time. They are
also the weights we recommend using in a generalized estimating equation (GEE)
analyses involving data from both waves 1 and 2 (see below).

◦ The cross-sectional wave 2 weights for smokers (computed in section 2.3.2) are
designed to make the 1209 smokers (and recent quitters), who completed both
the waves 1 and 2 surveys, representative of that same target population of
smokers, but at the time of wave 2 (i.e., Jul – Aug 2015). They are the most
appropriate weights to use in analyses involving wave 2 data only, and to make
descriptive and/or analytical inference on that population at that given point in
time.

◦ The waves 1–2 longitudinal weights for smokers (computed in section 2.3.1) are
designed to make the same 1209 smokers (and recent quitters), who completed
both the waves 1 and 2 surveys, representative of that same target population
of Dutch smokers, but at the time of sample selection (i.e., wave 1 in the present
case). They are the most appropriate weights when conducting longitudinal
analyses using respondents who completed both waves, and to make analytical
inference on how the target population evolved between waves 1 and 2. For
example, longitudinal studies of how proximal variables predict outcomes in the
subsequent waves, and how baseline differences in policies affect those relation-
ships.

• The target population for the 3 sets of weights for non-smokers is the Dutch pop-
ulation of non-smokers aged 16 to 24.

13



3 WHICH WEIGHTS SHOULD BE USED

◦ The cross-sectional wave 1 weights for non-smokers (computed in section 2.2.2)
are designed to make the 1141 non-smokers, who completed the wave 1 survey,
representative of that target population of non-smokers at the time of wave 1
(i.e., Feb – Mar 2014). They are the most appropriate weights to use in analyses
involving wave 1 data only, and to make descriptive and/or analytical inference
on that population at that given point in time. They are also the weights we
recommend using in a generalized estimating equation (GEE) analyses involving
data from both waves 1 and 2 (see below).

◦ The cross-sectional wave 2 weights for non-smokers (computed in section 2.3.4)
are designed to make the 390 non-smokers, who completed both the waves 1
and 2 surveys, representative of that same target population of non-smokers,
but at the time of wave 2 (i.e., Jul – Aug 2015). They are the most appropriate
weights to use in analyses involving wave 2 data only, and to make descriptive
and/or analytical inference on that population at that given point in time.

◦ The waves 1–2 longitudinal weights for non-smokers (computed in section 2.3.3)
are designed to make the same 390 non-smokers, who completed both the waves 1
and 2 surveys, representative of that same target population of Dutch non-
smokers, but at the time of sample selection (i.e., wave 1 in the present case).
They are the most appropriate weights when conducting longitudinal analyses
using respondents who completed both waves, and to make analytical inference
on how the target population evolved between waves 1 and 2.

As noted above, a total of six sets of weights were computed for the ITC Gold Magic
Survey. In each set, every qualified respondent was assigned two weights: an un-rescaled
or inflation weight, and the corresponding rescaled weight. Both are calibrated to smoking
prevalences. In addition, the rescaled weights were multiplied by a constant to ensure
that they sum to the corresponding sample size (e.g., see step 4 of section 2.2.1). The
main reason for this rescaling is to facilitate joint analyses involving data from the ITC
Gold Magic Survey and other ITC surveys. Using the data from table A.4, there were
about 3.2 million Dutch smokers at the time of wave 2, 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
millions 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 Gold Magic 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 wave 2 weights computed in section 2.3.2 will sum to 1209, 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
almost 3 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 vastly
different population sizes comparable.
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3 WHICH WEIGHTS SHOULD BE USED

As with other surveys and other longitudinal 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 Gold Magic
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 province as the stratification variable (labelled strata in the
dataset).

Generalized estimating equations (GEE) is a popular statistical tool when analysing ITC
data. It is especially useful when the aim is to assess the effect of a new tobacco control
policy in a given country. In such a situation, the GEE analysis would involve data from
both the wave prior to that new policy and the wave post policy for that given country,
as well as data from one or more other ITC countrie(s) where no such policy was(were)
implemented to act as a “control” group(s). The analysis would then test if the changes
between the pre and post waves in that given country were statistically different than
changes happening in other countries over the same (or comparable) time period. Which
sampling weights should be used for such analyses, and for GEE analyses in general?
Though this is still an active research topic in survey methodology and that there is
thus no formal consensus at this point in time, we recommend using the cross-sectional
weights at the wave the respondent was recruited. For example, if a respondent was
recruited at wave 1, then his/her wave 1 cross-sectional weight would be used for all of
his/her data points (i.e., his/her wave 1 responses obviously, but also his/her waves 2, 3,
etc. responses). Likewise, if the respondent was recruited at wave 2, then his/her wave 2
cross-sectional weight would be used for all of his/her data points. In the majority of
ITC surveys, new respondents are recruited at each follow-up wave to compensate for
attrition. However, this was not the case in the ITC Gold Magic Survey, and thus no
respondents were recruited at wave 2. Consequently, the cross-sectional wave 1 weights
should be used for all respondents when performing a GEE analysis, as indicated above.
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Appendix: Benchmark/calibration figures

The population estimates given in tables A.1 and A.2 were obtained from the StatLine
database of the Centraal Bureau voor de Statistiek (i.e., Statistics Netherlands).

The estimated number of smokers and non-smokers given in tables A.4 and A.5 were ob-
tained by combining population estimates from the Centraal Bureau voor de Statistiek
to prevalence estimates from the Dutch Continuous Survey of Smoking Habits (DCSSH).
For each of the 34 gender/age/district combinations of table A.4, the estimated number of

smokers (N̂ smk
k ) was obtained by simply multiplying together the corresponding popula-

tion estimate and smoking prevalence (p̂smk
k ). Estimation of the numbers of non-smokers

(N̂n-smk
k ) in table A.5 proceeded the same way, except that population estimates were

multiplied by 1 minus the smoking prevalence of the corresponding gender/age/district
combinations. For wave 1, population estimates as of Jan. 1, 2013 were combined to
prevalence estimates from the 2013 DCSSH. For wave 2, population estimates as of Jan.
1, 2014 were combined to data from the 2014 DCSSH.

age proportion (ag)
[16, 24] 0.135
[25, 100] 0.865

Table A.1: Proportions of [16,24] and [25,100] age groups in Dutch population ages 16
and older (this was used at both waves since those proportions did not changed between
waves 1 and 2).
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Proportion (ph)

h Province Wave 1 Wave 2
1 Groningen 3.47% 3.46%
2 Friesland 3.87% 3.84%
3 Drenthe 2.93% 2.91%
4 Overijssel 6.80% 6.77%
5 Flevoland 2.36% 2.38%
6 Gelderland 12.02% 12.00%
7 Utrecht 7.40% 7.45%
8 Noord-Holland 16.20% 16.29%
9 Zuid-Holland 21.23% 21.25%
10 Zeeland 2.28% 2.26%
11 Noord-Brabant 14.73% 14.73%
12 Limburg 6.71% 6.66%

Table A.2: Proportions of Dutch population by province (as of Jan. 1, 2013 for Wave 1,
and as of Jan. 1, 2014 for Wave 2) used for weight calculations.

District Provinces
North Groningen, Friesland, Drenthe
East Overijssel, Gelderland, Flevoland
West Utrecht, Noord-Holland, Zuid-Holland
South Zeeland, Noord-Brabant, Limburg

Table A.3: Grouping of the 12 provinces into the 4 districts.
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N̂ smk
k p̂ smk

k

k Gender Age District Wave 1 Wave 2 Wave 1 Wave 2
1 male [16,18) All 31,332 25,264 15.66% 12.39%
2 male [18,25) West 99,941 82,576 30.26% 26.12%
3 male [18,25) North 27,382 14,331 33.54% 23.94%
4 male [18,25) East 44,907 56,034 29.66% 34.54%
5 male [18,25) South 52,247 63,605 29.21% 30.52%
6 male [25,40) West 240,002 222,521 34.74% 31.71%
7 male [25,40) North 63,773 55,848 38.11% 34.64%
8 male [25,40) East 107,224 124,665 32.79% 36.80%
9 male [25,40) South 107,215 109,979 30.63% 32.71%
10 male [40,55) West 252,934 218,905 31.25% 26.96%
11 male [40,55) North 64,563 66,995 30.47% 33.59%
12 male [40,55) East 94,166 100,713 23.49% 23.52%
13 male [40,55) South 139,657 116,256 28.69% 26.87%
14 male [55,100) West 223,206 205,710 20.35% 17.96%
15 male [55,100) North 46,976 44,791 21.74% 19.34%
16 male [55,100) East 81,788 84,599 17.95% 17.85%
17 male [55,100) South 107,381 109,083 18.51% 17.87%
18 female [16,18) All 29,733 24,597 15.64% 12.62%
19 female [18,25) West 84,646 90,106 27.79% 29.48%
20 female [18,25) North 41,299 28,351 42.70% 35.04%
21 female [18,25) East 46,877 40,347 30.78% 27.49%
22 female [18,25) South 53,216 50,624 31.78% 26.94%
23 female [25,40) West 186,944 151,995 27.00% 22.28%
24 female [25,40) North 40,622 54,147 27.12% 34.80%
25 female [25,40) East 93,263 77,303 27.61% 22.55%
26 female [25,40) South 78,514 83,579 22.53% 24.10%
27 female [40,55) West 217,069 179,750 26.55% 21.92%
28 female [40,55) North 61,345 36,463 30.65% 19.32%
29 female [40,55) East 102,841 99,620 24.87% 25.98%
30 female [40,55) South 121,364 112,490 26.56% 24.01%
31 female [55,100) West 229,519 244,075 18.84% 19.14%
32 female [55,100) North 53,656 53,741 21.15% 18.73%
33 female [55,100) East 98,915 94,099 18.53% 18.42%
34 female [55,100) South 135,514 126,677 21.19% 18.88%

Table A.4: Estimated smoking prevalences (p̂ smk
k ) and number of smokers (N̂ smk

k ), per
gender/age/district, used for weight calibration.
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N̂n-smk
k

k Gender Age District Wave 1 Wave 2
1 male [16,18) All 168,743 144,785
3 male [18,25) West 230,333 215,561
4 male [18,25) North 54,258 52,554
5 male [18,25) East 106,499 106,431
6 male [18,25) South 126,620 137,309
2 female [16,18) All 160,378 178,649
7 female [18,25) West 219,945 170,383
8 female [18,25) North 55,420 233,549
9 female [18,25) East 105,419 45,523
10 female [18,25) South 114,236 106,214

Table A.5: Estimated number of non-smokers, per gender/age/district, used for weight
calibration.
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