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International Tobacco Control (ITC) Netherlands Gold Magic 

Survey Wave 1 (2014)
C. Boudreau1,2 and Z. He2,3

This technical report details the sampling design and weight construction for
wave 1 of the International Tobacco Control (ITC) Gold Magic Survey in the
Netherlands. 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 sampling
design of the ITC Gold Magic Survey, and section 2 details the construction of
the sampling weights.

1 Sampling design

The ITC Gold Magic Survey is a prospective longitudinal study, and its sampling 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 follow-up interviews (i.e., wave 2) will
take place in Summer 2015. All interviews were conducted using computer assisted web
interviews (CAWI), and the survey questionnaire is available by clicking here.

To qualify for the study, respondents must be either: a) 16–24 years old, or b) 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.
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2 WEIGHT CONSTRUCTION

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 very 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 1019 smokers aged 16–
24, 1040 smokers aged 25 & older, and 1141 non-smokers aged 16–24; for a total of 3200
respondents.

Note that 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%.

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 precision of

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

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 more detailed information.

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 in-
cludes all members of the target population, without duplicate and without any erroneous
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/sex/district, totals of
the sampling weights equal known benchmarks; see steps 2 & 3 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 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-coverage
bias. It should be noted that if data are missing completely at random (MCAR, see Little &
Rubin (2002)) within each age/sex/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 fairly high 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 Gold Magic Survey, the smoker and

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

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 estima-
tor. 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 used 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
(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 weights are available. Both are calibrated
to smoking prevalences. In addition, the rescaled 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 comparisons between the various countries part
of the ITC Project. Un-rescaled weights are also available. Because these un-rescaled weights
sum to the number of adult smokers (or non-smokers) in the Netherlands, they should not
be used when doing multi-country analysis.

Instead of starting weight construction from scratch, we build on the GEW1 weights provided
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 respect 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.
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2 WEIGHT CONSTRUCTION

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 (see section 1.2). 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 mul-
tiplying 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 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 table A.2, Ph is the set of all smokers residing in
province h, and S is the set of all wave 1 smokers.
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2 WEIGHT CONSTRUCTION

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

district groups 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). This yielded the 40 age/sex/district cells of table A.4

For respondents in cell Ck, this post-stratification adjustment consisted in multiply-
ing their w

(2)
i weights by a factor N̂ smk

k /tk to produce calibrated w
(3)
i weights. These

w
(3)
i weights are such that their sum over all respondents 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

40 are given in table A.4 and Ck is the set of all respondents in cell

k (k = 1, . . . , 40). 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 for use in pooled linear or logistic regression

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 = 2059 (i.e., the number of smokers 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 0.856. Since multiplying

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

of 0.856.

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, the same
two labels were also used for the non-smoker weights.

6

http://www.cbs.nl/en-GB/menu/home/default.htm?Languageswitch=on


2 WEIGHT CONSTRUCTION

2.2.2 Non-smoker weights

Weights were computed for the the 1141 non-smokers who completed the wave 1 survey.
Computation of those 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; see
table A.2 and appendix for further details. For respondents residing in province h
(h = 1, . . . , 12), this consisted 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 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 age/sex/

district groups. To this end, age was divided into 2 intervals: [16, 18) and [18, 25);
whereas, provinces were grouped into 4 districts: East, West, North and South (see
table A.3). This yielded the 16 age/sex/district cells of table A.5

For respondents in cell Ck, this post-stratification adjustment consisted in multi-
plying 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 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

16 are given in table A.5 and Ck is the set of all respondents

in cell k (k = 1, . . . , 16). The estimated number of non-smokers (i.e., the N̂n-smk
k ’s)
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2 WEIGHT CONSTRUCTION

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 3: Finally, the w
(2)
i weights were rescaled for use in pooled linear or logistic regression

analyses where age and gender are amongst the covariates, as well as 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

where n = 1141 (i.e., the number of non-smokers who completed the wave 1 survey).

This rescaling ensures that the sum of the w
(3)
i weights is equal to the sample size n

or, equivalently, that the mean of the w
(3)
i weights is equal to 1.

Note: the coefficient of variation (cv) of the w
(3)
i weights is 0.318. Since multiplying

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

of 0.318.

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, the same
two labels were also used for the smoker weights.

This document was last updated on: May 19, 2015.
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Appendix: Benchmark/calibration figures

The population estimates (as of Jan. 1, 2014) 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 obtained
by combining population estimates (as of Jan. 1, 2014) from the Centraal Bureau voor
de Statistiek to prevalence estimates from the 2013 Dutch Continuous Survey of Smoking
Habits. For each of the 40 sex/age/district combinations of table A.4, the estimated number

of smokers (N̂ smk
k ) was obtained by simply multiplying together the corresponding population

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

k )
proceeded the same way, except that population estimates were multiplied by 1 minus the
smoking prevalence of the corresponding sex/age/district combinations.

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

Table A.1: Proportion of [16,24] and [25,100] age groups in Dutch population ages 16 and
older (as of Jan. 1, 2014).
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APPENDIX

h province proportion (ph)
1 Groningen 3.47%
2 Friesland 3.87%
3 Drenthe 2.93%
4 Overijssel 6.80%
5 Flevoland 2.36%
6 Gelderland 12.02%
7 Utrecht 7.40%
8 Noord-Holland 16.20%
9 Zuid-Holland 21.23%
10 Zeeland 2.28%
11 Noord-Brabant 14.73%
12 Limburg 6.71%

Table A.2: Percentage of Dutch population by province (as of Jan. 1, 2014).

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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k sex age district p̂smk
k N̂ smk

k

1 male [16,18) West 14.0% 12,446
2 male [16,18) North 39.5% 9,402
3 male [16,18) East 9.6% 3,595
4 male [16,18) South 11.8% 5,877
5 male [18,25) West 30.3% 99,941
6 male [18,25) North 33.5% 27,382
7 male [18,25) East 29.7% 44,907
8 male [18,25) South 29.2% 52,247
9 male [25,40) West 34.7% 240,002
10 male [25,40) North 38.1% 63,773
11 male [25,40) East 32.8% 107,224
12 male [25,40) South 30.6% 107,215
13 male [40,55) West 31.3% 252,934
14 male [40,55) North 30.5% 64,563
15 male [40,55) East 23.5% 94,166
16 male [40,55) South 28.7% 139,657
17 male [55,100) West 20.4% 223,206
18 male [55,100) North 21.7% 46,976
19 male [55,100) East 18.0% 81,788
20 male [55,100) South 18.5% 107,381
21 female [16,18) West 24.1% 13,428
22 female [16,18) North 27.9% 2,280
23 female [16,18) East 24.3% 9,937
24 female [16,18) South 23.9% 4,095
25 female [18,25) West 27.8% 84,646
26 female [18,25) North 42.7% 41,299
27 female [18,25) East 30.8% 46,877
28 female [18,25) South 31.8% 53,216
29 female [25,40) West 27.0% 186,944
30 female [25,40) North 27.1% 40,622
31 female [25,40) East 27.6% 93,263
32 female [25,40) South 22.5% 78,514
33 female [40,55) West 26.6% 217,069
34 female [40,55) North 30.7% 61,345
35 female [40,55) East 24.9% 102,841
36 female [40,55) South 26.6% 121,364
37 female [55,100) West 18.8% 229,519
38 female [55,100) North 21.2% 53,656
39 female [55,100) East 18.5% 98,915
40 female [55,100) South 21.2% 135,514

Table A.4: Estimated smoking prevalences and number of smokers (as of Jan. 1, 2014), per
sex/age/district, used for weight calibration.
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k sex age district N̂n-smk
k

1 male [16,18) West 76,388
2 male [16,18) North 14,407
3 male [16,18) East 33,819
4 male [16,18) South 44,142
5 male [18,25) West 230,333
6 male [18,25) North 54,258
7 male [18,25) East 106,499
8 male [18,25) South 126,620
9 female [18,25) West 219,945
10 female [18,25) North 55,420
11 female [18,25) East 105,419
12 female [18,25) South 114,236
13 female [16,18) West 67,858
14 female [16,18) North 21,080
15 female [16,18) East 36,783
16 female [16,18) South 34,649

Table A.5: Estimated number of non-smokers (as of Jan. 1, 2014), per sex/age/district, used
for weight calibration.
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