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Abstract

Question-order effects are known to occur in surveys, particularly those that measure
subjective experiences. The presence of context effects will impact the comparability
of results if questions have not been presented in a consistent manner. In this study,
we examined the influence of question order on how people responded to two
gambling scales in the Australian Capital Territory Gambling Prevalence Survey:
The Problem Gambling Severity Index and the Short Gambling Harm Screen.
The application of these scales in gambling surveys is continuing to grow, the results
being compared across time and between jurisdictions, countries, and populations.
Here we outline a survey experiment that randomized the question ordering of these
two scales. The results show that question-order effects are present for these scales,
demonstrating that results from them may not be comparable across jurisdictions
if the scales have not been presented consistently across surveys. These findings
highlight the importance of testing for the presence of question-order effects,
particularly for those scales that measure subjective experiences, and correcting for
such effects where they exist by randomizing scale order.

Keywords: PGSI, SGHS, problem gambling, question-order effects, context effects,
gambling prevalence, survey experiment

Introduction

A range of factors can influence the way an individual responds to questions in a
survey. Aside from the content itself, a response can be affected by the topic of
interest, the location of enumeration, the phrasing of questions, and the response
format (Deaton & Stone, 2016; OECD, 2013; Sudman et al., 1996). These
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phenomena are more broadly known as context effects, a form of measurement error
in the total survey error framework (Groves & Lyberg, 2010). One kind of context
effect is the ordering of questions in surveys, known as question-order effects.

A large body of literature illustrates the impact of question ordering on how people
respond in surveys (Deaton & Stone, 2016; Schwarz, 1999; Stark et al., 2018; Strack
et al., 1991; Sudman et al., 1996; Tourangeau & Rasinski, 1988). Such studies have
examined question-order effects in surveys that measure attitudes (Lasorsa, 2003;
McFarland, 1981; Moore, 2002; Stark et al., 2018; Tourangeau & Rasinski, 1988;
Tourangeau et al., 2003), subjective well-being, and life satisfaction or evaluation
(Deaton & Stone, 2016; Garbarski et al., 2015; Lee et al., 2016; McClendon &
O’Brien, 1988); these effects have also been examined in Delphi studies (Brookes
et al., 2018).

Subjective measures are generally found to be particularly sensitive to context effects,
such as when individuals construct their answers on being presented with a question,
as opposed to retrieving an answer from their memory, as would be done for more
objective questions (Sudman et al., 1996). Deaton and Stone (2016) also suggest that
questions that are difficult to answer, such as subjective well-being, are more sensitive
to context effects. A number of studies have empirically tested the influence of
context effects for subjective measures. Although there is some variation in the
question topics and results, a common theme among them is that question-order
effects are higher for those who provide a negative response to the preceding
question. That is, question-order effects do not appear to be consistent across
population subgroups within a sample.

For example, Deaton and Stone (2016) examined how questions regarding
satisfaction with politics influenced questions on life evaluation, finding that there
was a subtractive effect for life evaluation (meaning that life evaluation was worse
when this question followed satisfaction with politics), but only for those who
disapproved of the way the country was going. Garbarski et al. (2015) explored how
self-rated health is affected by health questions in specific domains, finding a
subtractive and assimilation effect, meaning that, on average, people reported lower
self-rated health that more closely aligned with their reports on domain-specific
health when this question came after domain-specific health questions. This result
was driven by people with a large number of health risks. In assessing the impact of
question ordering between life-satisfaction and self-rated health questions, Lee et al.
(2016) found an assimilation effect for life satisfaction, with the correlation
increasing when life satisfaction came after the question on self-rated health. This
effect was even stronger for those with chronic conditions, leading the authors to
recommend these measures being placed apart in surveys.

Gambling surveys tend to include subjective questions that ask respondents to reflect
on their own gambling behaviour and, as a result, may be highly prone to question-
order effects. Previous research on question-order effects in gambling surveys
confirms this possibility, with one study examining the impact of survey placement in

2

THE ORDERING OF GAMBLING SEVERITY AND HARMS SCALE



the Focal Adult Gambling Screen (Harrison et al., 2017) and another the placement
of simple lottery questions and perceptions of risk propensity (Golik, 2019), both
studies finding question-order effects. This finding highlights the importance of
testing for question-order effects in gambling surveys, particularly those that are of a
subjective nature.

Previous literature suggests that question-order effects are frequently observed for
subjective measures. Although the research base is limited, it indicates that question-
order effects are prevalent in gambling surveys. In the present study, we sought to
contribute to this literature base by examining question-order effects in the Problem
Gambling Severity Index (PGSI) and the Short Gambling Harms Scale (SGHS), two
gambling scales for which question-order effects have not yet been tested. Such
research will provide methodological advances in the social sciences by providing a
deeper understanding about the types of questions prone to order effects, as well as in
the gambling field more specifically by offering guidance on the placement of these
two scales in a survey.

Method

Data

In this study, we used data from the 2019 Australian Capital Territory (ACT)
Gambling Survey, commissioned by the ACT Gambling and Racing Commission.
A total of 10,000 ACT residents aged 18 years or over were interviewed in the survey
throughout a 6-week period (April to May 2019). Participants provided detailed
information on their gambling participation, expenditure, and frequency. They also
answered two sets of subjective questions on problem gambling (PGSI) and
gambling harms (SGHS). These questions are discussed in detail in the following
sections, and further information on the survey is outlined by Paterson et al. (2019).

Sample Characteristics

A dual-frame sample design was used that consisted of randomly generated
(random digit dialling) landline telephone numbers and listed mobile phone
numbers. To address the gradual decline in the population’s use of landline
telephones, the survey authors set a ratio of 70% mobile to 30% landline numbers
to improve the population coverage of the survey over previous landline-only
surveys. The overall response rate for the survey was 16.3%. Table 1, taken from
Paterson et al. (2019), outlines the socio-demographic characteristics of the
respondents, as well as the corresponding figures for the ACT population used for
benchmarking.

The PGSI and SGHS Scales

Gamblers were provided with the PGSI and the SGHS scales, which are designed to
screen for problem gambling and gambling harm, respectively. In 2001, the PGSI
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was developed in response to calls for an appropriate and validated measure to
identify pathological or problem gambling—based on clinical criteria—in general
population surveys. The PGSI has become the primary measure for establishing the
prevalence of problem gambling both internationally and in Australia. It differs from
an individual diagnostic or clinical tool in that it does not explicitly measure
gambling harm, but rather a mixture of pathological gambling symptoms; external

Table 1
Sample characteristics (unweighted) of respondents

Characteristic Total, % ACT adults, %

Total n = 10,000 N = 259
Gender

Male 46.4 48.3
Female 53.4 51.1

Age, years
18–24 4.2 14.1
25–34 13.8 21.5
35–44 18.8 18.9
45–54 19.2 16.1
55–64 18.4 13.1
X65 25.7 16.4

Marital status
Married 57.4 4
De facto/in a relationship 12.1 4
Separated and single 3.1 4
Divorced and single 6.7 4
Widowed and single 5.2 4
Single 15.2 4

Born in Australia
Yes 73.8 66.8

Education
University 54.6 40.5
TAFE certificate/diploma 21.5 4
Completed year 12 13.9 4
Completed year 11 1.1 4
Completed year 10 4.5 4
Completed years 7–9 1.2 4
Completed primary school 0.2 4
Other 2.3 4

Work status
Employed full time 50.9 4
Employed part time or casual 16.7 4
Unemployed, looking for work 1.7 4
Not in the paid labour force 30.2 4

Note. ACT = Australian Capital Territory; TAFE = Technical and Further Education. 4 indicates that this variable was not
used to benchmark the target ACT population.
ACT population statistics sourced from the Australian Bureau of Statistics Census 2016. Adapted from 2019 ACT Gambling
Survey, by M. Paterson, P. Leslie, and M. Taylor, 2019 (https://csrm.cass.anu.edu.au/sites/default/files/docs/2019/10/2019-
ACT-Gambling-Survey.pdf).
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indicators of problem gambling; and negative consequences for the gambler, their
social network, or the community (Ferris & Wynne, 2001).

Distinct from the PGSI, the SGHS was developed to directly measure the harm
experienced by gamblers (Browne et al., 2018) and is adapted from a 72-item scale
that compiles a more comprehensive list of gambling-related harm (Langham et al.,
2016). The shortened scale asks 10 questions about gambling harms and whether
respondents had experienced these harms in the past 12 months. The number of harms
reported are totalled to give the individual an SGHS score of between 0 and 10.

The PGSI and SGHS items were asked only of respondents who had gambled in the
last 12 months. The scales were placed together toward the end of the survey,
following questions on demographic information, gambling participation, attitudes
toward gambling, past gambling behaviour, and self-identification of gambling
problems.

Methodology

We tested the impact of the placement order of the PGSI and SGHS in the context of
the 2019 ACT Gambling Prevalence Survey. First, we tested for balance in the
random assignment of survey participants to the questionnaire ordering, showing
that no significant differences in observed socio-demographic indicators appeared to
confound the comparison. Second, we performed a simple test of order difference on
the combined scores of each scale. Third, we examined the effect of scale order
manipulation on the individual items of each scale to reveal which questions were
driving assimilation and contrast effects and which were driving additive and
subtractive effects. In the following sections, we describe the tests applied and the
rationale for the choice of analysis.

Balancing Comparison Groups on Observable Characteristics

We refer to the randomized survey groups as Group A (those who took the PGSI
before the SGHS) and Group B (those who took the SGHS before the PGSI). An
important step in the analysis, before comparing any differences that questionnaire
ordering may have had, was to compare the socio-demographic profiles of the two
groups. This step was taken to ensure that the randomization process was effective in
producing two samples that were alike in terms of their observable characteristics.
We compared Group A and B for age, gender, country of birth, geographic location,
education, relationship status, and work status.

Testing for Order Effects

To compare order effects on combined scales and individual scale items, we tested
for differences in the combined numeric score and the category threshold. For the
numeric score of the PGSI (0–27), this meant comparing the numeric totals of the
scale for the 50% who answered the PGSI before the SGHS (Group A) with those of
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the 50% who answered after the SGHS (Group B). Similarly, the numeric scores of
the SGHS (0–10) were compared based on order. Question-order effects tend to be
gauged by using two approaches: additive and subtractive effects, and assimilation
and contrast effects (Deaton & Stone, 2016; Garbarski et al., 2015; Lasorsa, 2003;
Lee et al., 2016; McFarland, 1981). Additive and subtractive effects measure the
extent to which the average response to a question increases (additive) or decreases
(subtractive) in its comparative context versus its non-comparative context. The
comparative context is the ordering in which the scale or question of interest is asked
following questions of interest that may have the potential to cause a priming effect.
The non-comparative context is when the ordering is asked prior to any such
potentially priming questions of interest. A non-parametric Wilcoxon rank-sum test
is used to test for differences.

Assimilation and contrast effects can be defined as the way in which the correlation
between two questions changes because of question ordering. If the correlation
increases in the comparative context, an assimilation effect is said to occur, as the
individual’s response becomes more aligned with the previous question. If the
correlation decreases, this is referred to as a contrast effect. A multivariate
correlation test was conducted to ascertain assimilation and contrast effects.
Notably, the presence of order effects does not necessarily inform us about which
question placement provides a more accurate response for a given scale. That is, we
cannot be certain whether it is the non-comparative or comparative context that is
biased. It is feasible that a priming question either influenced participants’ responses
away from the ‘‘truth,’’ or enabled the respondent to think more concretely about a
question in its comparative context. The presence of order effects does, however, high-
light potential concerns when prevalence rates are compared across different surveys
in which the placement of these questions has not been consistent. Figure 1 provides

Figure 1
How Contrast and Assimilation Effects Are Determined for Item 1 of the Short Gambling Harm Screen
(SGHS) and Item 9 of the Problem Gambling Severity Index (PGSI) Item 9.
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an example of how assimilation and contrast effects are defined for individual
scale items.

Results

Balancing Socio-Demographic Characteristics

Results of the Pearson’s chi-square test illustrated that the socio-demographic
characteristics between Group A and Group B were balanced, as shown in Table 2.
This finding demonstrates that the randomization technique resulted in two groups
that were similar for observed characteristics.

Effects for Aggregated Scales

The additive and subtractive order effects for the combined scales are shown in
Table 3. The question ordering resulted in a significantly different distribution of
responses between Group A and Group B for both the PGSI and SGHS scales, with
a small effect size. This result is illustrated through the Wilcoxon rank-sum test,
where the difference in the PGSI score between the two groups was significant at the
1% significance level with a p-value of .0024. This test also showed a significant
difference in the SGHS score between the two groups at the 1% significance level
with a p-value of .0083. The rank sums indicate that participants were more likely to
respond negatively to the scale that appeared first (PGSI for Group A and SGHS for
Group B). This results in a ‘‘subtractive’’ effect, with a small effect size, for both
scales.

To better understand what may be contributing to this subtractive effect, we
performed a chi-square test for the four PGSI categories that are outlined and
validated in Currie et al. (2013) as non-problem gamblers, low-risk, medium-risk,
and problem gamblers. We also did so for those who reported any harms through
the SGHS scale, as shown in Table 3. For the PGSI scale, these tests illustrated
that the subtractive effect observed was driven by those who reported non-problem,
low-risk, and medium-risk gambling. Thus, for these groups only, the individuals
who completed the SGHS prior to the PGSI reported less risky gambling behaviour.
As shown in Table 3, the ordering of the scales affected the prevalence rate by up to
3 percentage points.

The assimilation and contrast order effects are shown in Table 4. First, this table
shows that the correlation between the combined PGSI and SGHS scales changed
significantly, at the 1% significance level, when the order of the two scales changed,
with a small effect size. When PGSI appeared first (Group A), the correlation was
.77, compared with a correlation of .66 when SGHS appeared first (Group B). This
corresponds to a contrast effect for PGSI and an assimilation effect for SGHS. Thus,
members of Group A adapted their responses to the PGSI to contrast with the SGHS,
and members of Group B adapted their responses to the SGHS to assimilate with the
PGSI. There are a number of reasons as to why this may happen, and with the given
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data we can only speculate, but one possible explanation is that the two scales are
conceptually similar (Tourangeau et al., 2003). When we examined the PGSI
groupings individually, no significant contrast or assimilation effect was observed.

Table 2
Socio-Demographic Balance of Comparison Groups A and B Assessed From Pearson’s
w2 Tests

Variable Order A, % (PGSI first) Order B, % (SGHS first)

Gender (p = .637)
Male 49.9 49.2
Female 50.1 50.8

Birthplace (p = .305)
Australia 77.5 76.4
Other 22.5 23.7

Education (p = .971)
Bachelor’s degree 26.2 26.4
Certificate/diploma 24.3 23.9
Other 2.1 2.1
Postgraduate degree 22.2 22.6
Year 10 8.6 8.1
Year 12 16.6 17.0

Age, years (p = .267)
18–24 4.3 3.8
25–29 5.6 5.7
30–34 8.4 8.0
35–39 10.3 9.2
40–44 9.5 9.0
45–49 9.3 10.6
50–54 10.1 11.4
55–59 9.7 10.7
60–64 9.6 8.8
65–69 8.8 9.4
X70 14.5 13.5

Relationship (p = .398)
Married 56.3 57.8
De facto/in a relationship 13.6 13.3
Separated 3.3 3.3
Divorced 7.0 6.8
Widowed 4.9 3.8
Single 14.9 15.1

Work status (p = .181)
Employed full time 55.8 57.3
Employed part time and looking for work 1.9 1.6
Employed part time or casual 13.4 13.5
Unemployed, looking for work 1.7 1.1
Not in the paid labour force 27.2 26.5

Note. PGSI = Problem Gambling Severity Index; SGHS = Short Gambling Harms Scale. The total sample for groups A and
B combined was 5,851 for PGSI respondents (Group A: 2,932; Group B: 2,919) and 5,886 for SGHS respondents (Group A:
2,952; Group B: 2,934). The total sample size for the Pearson’s w2 tests varied by socio-demographic category: gender (5,886),
age (5,886), birthplace (5,886), education (5,850), relationship status (5,862), and work status (5,861).
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Effects for Individual Scale Items

Given the significant additive and subtractive and contrast and assimilation effects
observed for the entire PGSI and SGHS scales, it is worth examining which
particular scale items were driving the question-order effects. Table 5 shows the
results of the Wilcoxon rank-sum test and the percentage of participants who
reported a positive response (i.e., possible gambling harm) for each individual PGSI
scale item; it also identifies whether there was a nil, subtractive, or additive effect.
Similarly, Table 6 shows the results for each SGHS scale items. Although we did
not find individual subtractive effects for each individual item of the PGSI (only Item
7—felt guilty about your gambling—showed a significant rank-sum test difference),
we observed that each item’s rank sum from Order A was greater than its equivalent
rank sum from Order B. Under a null hypothesis of no order effect for the entire
scale, we calculate a probability of nine consecutive subtractive rank-sum effects
(1/29 = 1/512) under the null hypothesis. This yields a p-value of .002 for the rank
sum for PGSI order effects (with the SGHS as a foil), replicating the p-value for the
total PGSI Wilcoxon rank sum displayed in Table 3.

The results illustrate that for the PGSI, the subtractive effect is driven by an item that
asks respondents whether they have felt guilty about the way they gamble or what
happens when they gamble, which affects the summary statistic for this item by over
3 percentage points. The overall subtractive effect for the SGHS scale is driven by three
items that ask respondents whether they have experienced a reduction in available
money because of gambling, have experienced a reduction in savings because of
gambling, and have had regrets that made them feel sorry about their gambling.

To further examine the individual scale items that showed subtractive and additive
question-order effects, we tested the assimilation and contrast effects to observe
the interaction between the individual scale items in the PGSI and SGHS and
the respective aggregate scale for the SGHS and PGSI. As illustrated in Table 7, the
correlation between the question on guilt in the PGSI and the SGHS aggregate
scale show a contrast effect with a small effect size. This is as expected, with the PGSI
scale as a whole having a contrast effect with the SGHS scale as shown in Table 4.
Thus, individuals reported lower levels of guilt when this question followed the
SGHS scale (known through its subtractive effect), which contrasts with how they
responded to the SGHS scale (known through its contrast effect).

In examining the three SGHS scale items that showed significant subtractive and
additive effects, we can see that each of these items showed assimilation effects. Thus,
for each of these questions, individuals reported lower levels of gambling harm
(shown through the respective contrast effects) when it followed the PGSI scale,
which assimilates with how they responded to the PGSI scale (known through its
assimilation effect).

In summary, this analysis has shown that significant question-order effects are
observed between the PGSI and SGHS scales. Although the calculated effect sizes
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were small, the ordering affected prevalence rates by up to 3 percentage points, which
could be substantial when results are compared across different surveys and
population groups. At the aggregate level, subtractive effects were observed for both
the PGSI and SGHS scales, meaning that respondents reported lower severity when
the scale appeared second. Overall, the PGSI showed a contrast effect, meaning that
when the scale appeared second, responses contrasted with the SGHS scale. The
SGHS showed an assimilation effect, meaning that when the scale appeared second,
responses aligned more closely with the PGSI scale. These effects were driven by
particular scale items, with the question on guilt driving the subtractive effect for the
PGSI and the questions on reduction in available spending money, reduction in
available savings, and feeling regrets from gambling driving the subtractive effect for
the SGHS scale.

Discussion

This analysis indicates that question-order effects can be observed between the
PGSI and SGHS scales when they are placed together. Without supplementary
qualitive research, it is difficult to come to a complete understanding as to why
these effects occur, or which scale is more accurate. For both scales, a subtractive
effect was observed, with responses to the SGHS becoming more closely aligned
with the PGSI responses and responses to the PGSI being more divergent from
the SGHS responses. The ordering of the two scales resulted in a divergence of
almost 3 percentage points for the estimate of problem gambling based on the PGSI
and of 2.5 percentage points based on the SGHS.

Research by Lee et al. (2016) can provide some insight into these effects. They argue
that in the context of subjective evaluations, assimilation effects occur because of
priming of the previous question, and contrast effects occur when the respondent
assumes that the question should be answered in a different way from the previous
question. This hypothesis is based on the theory of non-redundancy, which suggests
that the cognitive processes involved in completing a survey are similar to those of a

Table 7
Assimilation/Contrast Effects for Items Showing Subtractive/Additive Effects
(Correlation Coefficient)

Items contrasted
Order A

(PGSI first)
Order B

(SGHS first) Order effect Effect size

SQ5g (guilty) – SGHS (p = .0218) 0.6095 0.5705 Contrast V = .030
PGSI – P1a (reduction in available

spending money) (p = .001)
0.4275 0.3392 Assimilation V = .052

PGSI – P1b (reduction of savings)
(p = .000)

0.5058 0.3804 Assimilation V = .078

PGSI – P1d (regrets) (p = .000) 0.5822 0.4724 Assimilation V = .076

Note. PGSI = Problem Gambling Severity Index; SGHS = Short Gambling Harms Scale. Multivariate asymptotic chi-square
test for the equality of two correlation matrices used to test for differences. V = O(w2/N)
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conversation, for which conversational norms dictate that a person assumes a
different meaning is implied if asked a similar question twice (Grice, 1975).

Despite not being able to reach a clear conclusion about the psychological reasoning
behind these effects, in this study we have demonstrated the importance of testing
for question-order effects in gambling harm scales and applying methodological
techniques to remove any bias created through question placement. As illustrated,
when the PGSI and SGHS scales are placed side by side, each is affected by question-
order effects, albeit with small effect sizes. Both scales are widely used for gambling
research and policy, and since the development of the SGHS, it has been used in the
same surveys as the PGSI (e.g., ORC International, 2018). This usage can be
problematic when prevalence rates based on the PGSI and SGHS are compared
across surveys with different question placements.

Concluding Comments, Recommendations, and Future Work

In this study, we tested question-order effects for the PGSI and SGHS scales by using
the ACT Gambling Prevalence Survey. We found that both the PGSI and SGHS
scales display subtractive effects: The respondents decreased the severity of their
responses to the scale that was placed second. The PGSI showed a contrast effect,
meaning that responses became more divergent from the SGHS when it was asked
second, whereas the SGHS showed an assimilation effect. The analysis showed that
particular scale items influenced these effects, with the question on guilt driving the
PGSI effect and questions on available money, available savings, and regrets driving
the SGHS effect.

We therefore recommend that for surveys in which these and similar scales are used,
techniques be applied to randomize the order of scales. Doing so has two clear
benefits: (1) The question-order effects can be tested to confirm whether such scales
are prone to question-order effects, and (2) any bias due to question-order effects that
may be present is removed. This study has shown that the PGSI and SGHS exhibit
question-order effects and, given that subjective scales are particularly prone to such
effects, it is likely that similar scales that measure gambling harm and severity may
also be biased through question ordering. Where such randomization has not
occurred, we would expect that both the PGSI and SGHS items are biased
downward when asked second compared with when they are asked first. We
recommend that consideration of this bias be incorporated into the analysis and
conclusions when these scales are used.

It is well-known that question-order effects can occur in the context of subjective
scales, and this study has contributed to this evidence base by testing two frequently
used gambling scales. These results indicate the importance of testing for question-
order effects in order to produce more reliable estimates of gambling harm and
severity. Testing for these effects in different populations and in different survey
contexts (online vs. telephone, for example) is warranted in future work, as well as
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testing for whether the presence of other questions between the two scales moderates
or exacerbates the question-order effects.
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