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Appendix D – 

Technical report 

(methodology in detail) 
This technical report describes the methodology used to conduct the Queensland Sport, Exercise 

and Recreation Survey of Children – 2019 (QSERSC): A proxy–based, dual frame prevalence study 
of children’s physical activity outside school hours. 
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Methodology in overview  
Participation in sport, exercise and recreation for physical activity was measured for children aged between 5 and 
17 years, with parents and carers used as a proxy to report activity participation. A single child was randomly 
selected from within the household for parent/carer reporting. Dual frame refers to the sampling of parents/carers 
in households with landline telephones and/or mobile telephones. 

A total of 5273 Computer Assisted Telephone Interviews (CATI) were conducted with parents or carers of 
children 5 to 17 years across five sampling regions within Queensland. Each sampling region included three 
sampling bands based on Local Government Areas with large, medium and small populations (making a total of 
15 sampling strata). This ensured that all areas of each Queensland location were sampled and not just major 
towns.  

Departmental Service Regions were used during sampling to ensure that survey results could be used for 
strategy development and planning within each Service Region. The survey was approximately 12 minutes in 
length, established through a field pilot.  

Quotas were set for sampling within the five Departmental Service Regions and three (within–region) sampling 
bands to develop a survey population of children 5–17 years that was representative of the Queensland 
population of children each for boys and girls within four age groups – 5–8 years, 9–11 years, 12–14 years and 
15–17 years.  

A dual frame sample was developed for sampling to ensure representation of ‘mobile only’ households. This 
included conduct of 1,698 landline surveys and 3,375 mobile surveys to form a total sample of 5273 surveys. 
Data was weighted using a complex weighting procedure to adjust for the probability of respondent selection and 
to additionally correct for the dual frame sampling design. 

An overview of the final survey by Service Region sample is in Figure 88. 

Figure 88. Sampling by Sport & Recreation Service Regions of Queensland  
(N=5273, December 2018–April 2019) 

 

 

To ensure a high quality approach to sampling, parents/carers with boys and girls within each of the four 
children’s age groups were sampled proportional to the ABS population of children within each gender. In 
addition, to ensure a scholarly approach to measuring the prevalence of children’s participation in physical 
activity, this approach to sampling was also applied within each region and sampling band (i.e., Quotas were 
placed on boys and girls individually for each of the four age groups by 15 sampling bands).  
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While proportional gender by age quotas were possible for virtually all Service Regions, some sampling 
challenges presented for Far North Region sampling bands 2 and 3, as these bands consisted of small Aboriginal 
and/or Torres Strait Islander communities and very remote areas of Queensland.  

Highlighting these sampling issues, Band 2 consisting of LGAs such as Cook, Torres Strait, Aurukun and 
Napranum, only had a total population of 6,805 children 5–17 years and Band 3 consisted of LGAs such as 
Kowanyama, Pormpuraaw and Burke and only had a population of 785 children 5–17 years.  

As commercial mobile and landline telephone lists are limited for such locations (and landline penetration in these 
locations is limited, precluding use of random digit dial landline), sampling shortfalls were re–allocated in Far 
North Region bands 2 and 3 to Far North Region band 1 where necessary. In spite of this, 139 surveys were still 
achieved in Band 2 and 18 surveys in band 3 after a ‘free find’ number search exercise in the targeted remote 
locations was undertaken via the internet.  

Sampling margins of error 

Margins of error for children by age within the five Service Regions in the survey are in Table 97. While age, 
gender and regional distributions of samples indicate the quality and representativeness of the sampling 
distribution, margins of error are a measure of the representativeness of the sample size relative to the population 
size). Margins of error representing ninety–five percent confidence intervals (at the 95% confidence level) are 
presented for each Sampling Region.  

Note – Sampling margins of error can only be improved (reduced in size) by increasing survey sample 

size. The larger the sample size, the higher the likelihood that point estimates (survey results) reflect true 
population values.  

Table 97. Sample sizes and margins of error for the study sample (N=5273) 
(95% confidence interval or margin of error at the 95% confidence level) 

Sampling regions (N – Surveys) 5–8 years 9–11 years 12–14 years 15–17 years 5–17yrs (Totals) 

Far North (N) 321 236 198 200 955 

Margins of error (+/–) 5.4 6.3 6.9 6.9 3.1 

North (N) 310 225 209 211 955 

Margins of error (+/–) 5.5 6.5 6.8 6.7 3.2 

3. South West (N) 301 227 215 213 956 

Margins of error (+/–) 5.6 6.5 6.7 6.7 3.2 

4. North Coast (N) 393 282 268 265 1208 

Margins of error (+/–) 4.9 5.8 6.0 6.0 2.8 

5. South Coast (N) 385 279 265 270 1199 

Margins of error (+/–) 5.0 5.9 6.0 6.0 2.8 

Queensland (N) 1710 1249 1155 1159 5273 

Margins of error (+/–) 2.4 2.8 2.9 2.9 1.4 
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Research and measurement design 
The current study is the first Queensland survey to measure Children’s participation in physical activities for 
Sport, Exercise and Recreation to use a dual–frame prevalence methodology and design. To ensure 
measurement of children’s sport, exercise and recreation activities consistent with other studies, only activities 
undertaken outside school hours were included in study design. The focus on activities outside school hours was 
also the focus of the national Ausplay study, which measures sport, exercise and recreation participation in both 
adults and children. However, unlike Ausplay, the current study measured only participation of school aged 
children (5–17 years) in sport, exercise and recreation. This was also because Queensland Government 
conducts a study of adult participation in sport, exercise and recreation for persons aged 18 years or older 
(QSERSA, 2015, 2016 and 2018). 

Given that the objective of the survey was to accurately measure the prevalence of children’s participation in 
physical activities for sport, exercise and recreation outside school hours, a CATI survey methodology was 
selected over use of non–probability online survey panels or other convenience samples. As a non–random 
method of respondent selection, recent evidence illustrates that online panels may produce biased prevalence 
estimates.  

Notably, a study by Pennay et al (2018) at the Australian National University found that non–probability online 
panels, where respondents are not randomly selected (i.e., are self–selected, 'opt–in' participants), were 
associated with a large degree of sampling error compared with probability based surveys. The authors found 
that the lack of representativeness of data from non–probability online panels could not be corrected through data 
weighting. 

As the children’s study was designed to produce robust prevalence estimates, scientific methodologies were 
used to increase accuracy in measurement and sampling. To limit the potential for bias in having a single gender 
complete the survey (e.g., mothers), landline calls to households asked for the parent/carer with the most recent 
birthday to participate in survey questions. This was, however, not necessary for the mobile survey, given that 
random number dialling implied that each respondent would be selected at random.  

While the ‘last birthday’ method produced a mix of male and female parents/carers, the end sample was still 
over–represented with females, given that the survey required the child to be living (at least some of the time) 
with a parent/carer in the household. This was felt to be a necessary minimum criteria to avoid situations where 
estranged parents/carers (totally disconnected from their child’s life) were asked questions about the child’s 
activities. If the parent/carer had more than a single child, the CATI system was programmed to randomly select 
a single child to become the focus of the survey. This helped ensure that a child was selected at random and was 
not simply the child taking part in the most physical activities within the household. 

Activity code frame development 

In designing the approach to data collection, an extensive list of approximately 200 physical activities was 
developed to ensure that all possible activities undertaken by children could be adequately captured. This 
included a review of activity code frames used in several similar studies including the national Ausplay study and 
the Queensland Sport, Exercise and Recreation Survey of Adults (QSERSA, 2015, 2016 and 2018). 

This included taking 66 codes from the adult study and taking 97 codes from the Ausplay study. In addition, a 
total of 36 additional activity codes were developed to fill ‘holes’ in the reviewed code frames. The aim of this 
analysis was to identify all possible physical activities in which children 5–17 years may be involved. 
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The code frame development process also attempted to define activities in a way that provided useful information 
about where activities were conducted or more detail about the nature of activities. Particular care was taken to 
ensure that detailed descriptions were available for popular activities.  

For instance, instead of a generic category of ‘cycling/bike riding’, the following sub–codes were developed to 
capture the diverse types of cycling/bike riding that children may be involved in. This was also deemed useful, in 
that it allowed possible motivations and interests to be captured.  

 Cycling/bike riding – BMX (general riding) 

 Cycling/bike riding – BMX at skate park 

 Cycling/bike riding – BMX Freestyle 

 Cycling/bike riding – footpath/open spaces  
(not on road)  

 Cycling/bike riding – mountain biking/On trails  

 Cycling/bike riding – stationary exercise 
bike (exclude Spin fitness classes) 

 Cycling/bike riding – active transport  

 Cycling/bike riding – on–road  

 Cycling/bike riding – track/velodrome  

When parents/carers reported physical activities during interviews, interviewers typed in the activity name and 
were automatically presented with relevant sub–types of activities. These were then prompted where necessary 
to ensure the correct type of activity was recorded. This avoided the need to prompt more than 200 activities, 
while also ensuring that useful detail about activities was available for analysis.  

Design of prompts to support parent/carer recall of children’s activities 

In recognition of the challenges of a parent/carer remembering all of their children’s physical activities during the 
past 12 months in an unexpected phone call, a range of prompts was administered to support recall of activities.  

Prompts were developed based on a review of the entire domain of sport, exercise and recreation activities 
developed for the activity code frame. Cognitive interviewing was then conducted with a convenience sample of 
seven parents to assist in the identification of prompts that triggered recall of the full domain of activities.  

Following use of developed prompts, the list of activities provided was then cross–checked by parents/carers 
taking part in cognitive interviewing to ensure that prompts had elicited all activities that the child had undertaken 
during the past 12 months. This led to the use of the following compulsory interviewing prompts to assist 
parents/carers to recall activities their child had participated in outside school hours during the past 12 months:  

 Anything water or boat 
related? Like swimming, 
sailing 

 Anything with racquets, sticks 
or balls? Like tennis, hockey  

 Any bike riding, rollerblading,  
scootering? 

 Any walking, jogging, fitness 
activities? 

 Any athletics? 

 Any dancing or 
gymnastics? 

 Any martial arts? 

 Any adventure sports 
or events? Like 
obstacle courses, fun 
runs 

 Anything with horses or 
animals? 

 Any physically active video 
games? 

 Anything on snow, ice, flying, 
motor sports or hitting 
targets? 

 Any Active transport like 
walking to school?  

During interviewing, after a parent/carer had reported all activities, the full list of activities provided by 
parents/carers was also re–confirmed with the parent/carer(So Matthew has taken part in ballet, swimming, 

tennis and sailing – Is that correct?). This allowed a strong focus on ensuring that parents/carers had accurately 
recalled all activities undertaken. 

Piloting showed that this was a useful process, as some parents/carers would often still add further activities 
during re–confirmation. This further highlights that parents/carers may suffer recall issues during physical activity 
studies with a past 12 month measurement time frame. 
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Following use of prompts, interviewers then asked parents/carers to report whether their child had engaged in 
Active play or had completed Chores or work involving physical activity. This was to ensure that the complete 
domain of all physical activities of children could be captured.  

The use of prompts is also important, based on evidence from studies that have found that general questions 
may lead to under–estimates of participation. Rissel et al (2013), in particular, found that cycling participation 
estimates were lower when a general question was used (e.g., What activities did you participate in?), compared 
to use of specific activity prompts (e.g., When did you last ride a bicycle?). The reported prevalence of cycling 
was 11.1% for persons aged 15 years or older in the Exercise, Recreation and Sport Survey (2010), while the 
reported prevalence of cycling was 29.7% following prompting in the National Cycling Participation Survey (2011) 
(although one noted limitation is that this result was based on a slightly older cohort – i.e., persons 18 years and 
older).  

It could, however, be argued that prompting is critical in the current study, given the burden of parents/carers 
reporting all activities over a 12 month period. Interview monitoring also highlighted the critical role of compulsory 
prompts in triggering parents’ memory of activities. While not measured, many parents would initially report ‘no 
activities’ then suddenly be reminded that their son/daughter had indeed participated in activities they had initially 
forgotten. 

In this context, use of prompts was considered essential to increase accurate activity prevalence estimates. 

Recording of frequency and duration of activities 

To minimise respondent burden, while parents/carers were not limited in the total activities they could report for 
their child, the were asked to report on the frequency their child participated in each activity for an upper limit of 
12 activities (with random selection of activities, if there were more than 12 reported). In addition, parents/carers 
were asked to report the duration, type of provider (e.g., club/organisation, school, informal) and travel distance 
(one–way) for the three most frequent activities.  

This helped to ensure that respondent reporting of activity frequency was not too onerous (leading to respondent 
attrition or fatigue). If there were more than three activities with the highest frequency (e.g., if five activities were 
each participated in 52 times per annum), respondents were asked to report the duration, type of provider and 
travel distance for a maximum of three randomly selected activities. Accordingly, this helped to ensure that a 
range of general estimates could be obtained for activities most frequently undertaken.  

Ensuring definitional clarity of measurement  

As a leading national study of children’s participation in sport, exercise and recreation, Ausplay (2016) asked 
parents to report any sports or physical activities ‘outside school hours’ or on the weekend. Outside school hours 
was defined as being before 9am and after 3pm (during weekdays). 

While this definition was relatively clear, the study team identified the potential to increase the accuracy of activity 
prevalence reporting by using a more specific phrasing that emphasised the need to report all activities, rather 
than just major activities.  

This specificity is also important based on findings by Rissel et al (2013) that use of general questions (without 
specific prompts) can lead to under–estimates of participation. In particular, there was seen to be potential for 
parents to ‘forget’ occasional activities, forget recreation activities involving physical activity and omit informal 
activities (e.g., playing sport at home). 
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For this reason, the following question was designed to improve the accuracy of measurement: 

First, I’d like to ask about your child’s participation in physical activities for sport, 
exercise or recreation outside school hours during the past 12 months. 
 

This means only physical activities before 9am and after 3pm school days, during 
holidays and all day on the weekend. 
 

I’d like you to report:  

Organised activities – Like through a club  

Informal activities  

And even activities only done once or twice. 

Cognitive testing of the above methodology highlighted that parents/carers were more likely to recall occasional 
or one–off activities with the provided wording. In particular, it was emphasised by parents/carers completing the 
cognitive testing that they may have omitted occasional activities or even activities completed at the beginning of 
the year without the prompts.  

On this basis, the above wording was used to ensure accuracy of measurement. In addition, asking for physical 
activities involving sport, exercise or recreation also ensured that a broader categorisation of physical activities 
was prompted. In comparison, Ausplay only prompts for sports or physical activities, without providing guidance 
on what those activities may encompass.  

Barriers to doing or increasing physical activity 

Barriers to physical activity have long been of interest in physical activity research. Hesketh et al (2017) classified 
barriers to and facilitators for physical activity in a systematic review that identified 43 different papers.  

Seven broad themes were identified that related to the child, the home, out–of–home childcare, parent–childcare 
provider interactions, environmental factors, safety and weather.  

To better understand barriers to children’s participation in physical activity in the current study, barriers for 
children and parents/carers were probed separately. This involved first asking the parent/carer to reflect on 
whether there were any barriers to the child doing or increasing physical activity and then whether there were any 
barriers for the child’s parent/carer.  

Unprompted questioning was used to gather barriers, with the code frame developed based on a review of 
barriers identified from other recent studies (including the Ausplay 2016 and QSERSA 2015, 2016 and 2018). 

Interviewers were instructed to encourage parents/carers to first report any barriers for their child and then 
barriers for parents/carers themselves. 

Sedentary behaviour 

While the key objective of the study was to develop robust prevalence estimates of children’s participation in 
physical activities, the amount of time each child spent on ‘screens’ was also measured. While it was expected 
that parent/carer recall may limit the robustness of screen time estimates, screen time was deemed a useful 
general measure of a child’s sedentary behaviour. Screen time estimates provided by parents/carers were also 
asked to be split into educational screen time (e.g., for homework) and screen time for leisure, entertainment or 
other reasons. Screens in this context were described to include any time spent on screens outside school hours 
including TV, tablets, video games and computers. 
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Melkevik et al (2010) examined screen time from a cross–national study by the World Health Organisation (WHO) 
targeting children 11–14 years to identify the relationship between screen time and Moderate to Vigorous 
Physical Activity (MVPA) and Vigorous Physical Activity (VPA). Results showed that exceeding two hours of daily 
total screen–time was negatively associated with MVPA for both boys and girls, and with VPA for girls. 
Accordingly, this study saw value in investigating screen time in Queensland children. 

Attitudinal statements 

A number of attitudinal statements were also rated by parents/carers as part of the study. Children’s 
understanding of the importance of being physically active was rated by parents/carers to provide insight into 
whether each child was aware that physical activity was needed for good health. In addition, parental/carer 
encouragement of physical activity was examined.  

Physical literacy in children was also examined. Tremblay and Lloyd (2010) describe physical literacy as the 
‘Foundation of characteristics, attributes, behaviours, awareness, knowledge and understanding related to 
healthy active living and the promotion of physical recreation opportunities’ (Tremblay and Lloyd, 2010 in press). 

Four inter–related domains of knowledge are proposed to be included in physical literacy: 

 Physical fitness (cardiorespiratory, muscular strength and flexibility) 

 Motor behaviour (fundamental motor skill proficiency) 

 Physical activity behaviours (directly measured daily activity) 

 Psycho–social/cognitive factors (attitudes, knowledge and feelings) 

Physical literacy is thus conceived as being an outcome associated with integration of these four key domains 
and is a prerequisite for lifelong physical activity. While it was outside the scope of the current study to collect 
anthropometric and related physical activity measures in children (e.g., physical fitness, motor skills, steps per 
day), the study aimed to gather insight into both activities undertaken by children and whether children had 
sufficient competence in physical movement to feel confident to take part in physical activity.  

Reflecting this latter construct, Whitehead (2010) described physical literacy as ‘the motivation, confidence, 
physical competence, knowledge and understanding to maintain physical activity throughout the life course’ 
(p11). Accordingly, knowledge of the importance of physical activity and confidence in being physically active 
were deemed important components of physical literacy and worthy of examination in the study.  
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An overview of study measures is presented in Figure 89.  

 

Figure 89. Study measures used in the study (2019) 
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Survey piloting, interviewer training and sample 
stratification  
Survey piloting and interviewer training 

A pilot study of 250 interviews was conducted during December 2018 to ensure that the survey, research 
questions and CATI program were operating effectively. This also permitted the length of both the landline and 
the mobile surveys to be established and useful respondent consent building strategies to be identified.  

To ensure the CATI program was operating as intended and that interviewers could handle refusals, two hour 
training sessions were conducted with small groups of interviewers. A sample of interviews were also monitored 
with new interviewers and during the CATI survey at random to ensure correct survey instrument administration.  

During training and piloting, the following topics were covered: 

 Purpose of the study  

 Correct recording of call dispositions including soft versus hard respondent/household refusals 

 Special issues to attend to (e.g., activities outside school hours and how this was defined) 

 Call handling procedures for landline and mobile surveys 

 Ethical issues and related procedures and counselling support numbers  

 Opportunities for interviewer debriefing if critical incidents were upsetting to interviewers 

 The need for high rates of consent and consent maximisation strategies 

 Full list of activities in the coding frame (to ensure familiarity with coding of activities) 

In administering survey questions, interviewers were instructed to carefully follow the CATI script. After 
interviewers had asked parents/carers to independently report their child’s activities, compulsory prompts were 
also administered. Once the final set of reported activities had been confirmed, interviewers were instructed to 
reconfirm the list of activities reported. Other questions generally followed the CATI script.  

Following conduct of several pre–pilot testing rounds of the CATI program using dummy data across 200 survey 
entries, all scripting issues had been resolved. This implied that the real survey pilots ran very smoothly with no 
need for any further changes to the CATI script. Interviewers were also supported during the training stage with a 
‘cheat sheet’ of notes on issues for attention during the study. Ten suggested verbatim ‘conversion scripts’ were 
also provided that could be flexibly used to convince respondents during the survey. The interview was piloted at 
approximately 12 minutes. 

The pilot phase showed that the original survey introduction was working effectively, however, most ‘refusals’ 
were occurring in the early 10 seconds of the initial call (prior to introducing the purpose of the study). On this 
basis, interviewers received additional training in optimising speaking tone to reduce the proportion of pre–
introduction hang ups. This involved coaching interviewers about how to speak in an authoritative tone that 
differentiated from the tone used by sales and telemarketing calls (which typically lead to hang–ups).  

This helped to improve the rate of consent achieved by interviewers. Interviewers were also instructed to record 
detailed notes on the reasons respondents provided for refusals in a field in the CATI program to ensure that 
interviewers working on soft refusal conversions had useful information on initial reasons for refusals.  

  



 

                                               
    

 

389 

To further improve rates of consent and response to the study, a program of soft refusal conversions was 
employed. This involved interviewers with the highest rates of consent calling back soft refusals to convince 
respondents to take part in the survey. Hard refusals were not re–contacted.  

To support this process, the data field made available to general study interviewers to record detailed reasons for 
refusals was reviewed prior to making phone calls. This allowed interviewers undertaking refusal conversion to 
adapt their introduction to convince respondents to take part in interviews.  

Batch and exhaust sampling was used during latter project stages to ensure that all sample loaded into the CATI 
system could be exhausted as far as practical. In addition, attempts were made to resolve call cycles and to 
follow up soft or hard appointments and other sample items not yet resulting in a completed survey. This helped 
to ensure that as many numbers as possible could be resolved before interviewing was deemed complete.  

Sample stratification 

A sampling approach was designed for the study to randomly sample mobile and landline telephone numbers 
within five service areas representing service delivery regions for Sport and Recreation (within the Queensland 
Government Department of Housing and Public Works). To ensure effective sampling coverage, regions (apart 
from North Coast and South Coast) were split into three sub–bands of Local Government Areas (LGAs) (small, 
medium and large LGAs), implying a total of 15 sampling bands.  

While LGAs were the sole unit of sampling for three of the five Service Regions, as two regions in Brisbane were 
split based on suburb for service delivery by Sport and Recreation, suburbs were also the basis of sampling for 
these regions.  

In these two regions (North Coast and South Coast), Brisbane LGA was split into ‘North Coast Region’ and 
‘South Coast Region’ based on Brisbane suburbs. North Coast Region included Brisbane suburbs north of the 
Brisbane River (around 91 suburbs), while South Coast Region included Brisbane suburbs south of the Brisbane 
River (around 102 suburbs). 

To set quotas on sample, the proportion of children aged between 5–17 years was analysed for each Service 
Region using the ABS Census 2016. This involved calculating the proportion of children of different ages relative 
to the total adult population for each of the 15 sampling bands (3 bands within 5 Service Regions). While 
parents/carers were proxies reporting on behalf of children, study questions related to a single child of a particular 
age and gender (randomly selected by the CATI system). On this basis, ABS Census data was used to estimate 
the proportion of children in different age bands within each of the 15 sampling bands and Service Region. 

This approach was used to ensure that children (via their parents/carers as proxies) were effectively sampled in 
the survey as close as possible to their proportions in the Queensland population. The age bands of 5–8 years, 
9–11 years, 12–14 years and 15–17 years within both boys and girls were used for quota monitoring. The sample 
was additionally stratified over the 5 sampling regions to ensure that a good proportion of respondents was 
available for analysis within each Service Region.  

Service Regions, bands and sample sizes used in sampling within the total sample of 5273 are in Table 98. 
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Table 98. Sampling within five Sport & Recreation Service Regions and three bands within each region (N=5,732) 

LGA Sample LGA Sample 

Service Area 1 – Far North Service Area 3 – South West 

Larger population LGAs 
(12,266–163,814 pop) 
• Cairns  
• Cassowary Coast  
• Tablelands  
• Mareeba  
• Douglas  

798 Larger population LGAs 
(32,575–166,045 pop) 
• Toowoomba  
• Fraser Coast  
• Bundaberg  
• Gympie  
• Scenic Rim  
• Lockyer Valley  
• Southern Downs  
• Western Downs  
• South Burnett  

669 

Medium population LGAs 
(Range 1,019–4,861 pop) 
• Torres Strait Island  
• Cook  
• Weipa 
• Torres  
• Northern Peninsula Area  
• Yarrabah  
• Carpentaria  
• Doomadgee  
• Aurukun  
• Mornington  
• Hope Vale  
• Napranum  

139 Medium population LGAs 
(10,665–25,533 pop) 
• Somerset  
• Maranoa  
• Goondiwindi  
• North Burnett 

192 

Smaller population LGAs 
(Range 972–292 pop) 
• Kowanyama  
• Pormpuraaw  
• Etheridge  
• Lockhart River  
• Burke  
• Mapoon  
• Wujal Wujal  
• Croydon  

18 Smaller population LGAs 
(267–4,374 pop) 
• Balonne  
• Murweh  
• Blackall–Tambo  
• Paroo  
• Cherbourg  
• Quilpie  
• Bulloo  
• Diamantina  
• Barcoo  

95 

Service Area 2 – North Service Area 4 – North Coast 

Larger population LGAs 
(28,610–192,988 pop) 
• Townsville 
• Mackay  
• Rockhampton  
• Gladstone  
• Livingstone  

668 Band 1 
(521,693 total population for suburbs) 
• Brisbane suburbs north of River 
 
Band 2 
(206,549–449,310–pop) 
• Moreton Bay / Ipswich 

762 
 
 

207 
 
 

239 
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• Whitsunday  
• Central Highlands  

Band 3 
(54,654–311,211 pop) 
• Sunshine Coast / Noosa  

Medium population LGAs 
(10,879–21,185 pop) 

• Isaac  

• Mount Isa 

• Burdekin  

• Banana  

• Charters Towers  

• Hinchinbrook  

192 Service Area 5 – South Coast 

Band 1 
(611,669 total populations for suburbs) 
• Brisbane suburbs south of River 
 
Band 2 
(591,356 pop) 
• Gold Coast  
 
Band 3 
(154,617–320,583 pop) 
• Logan  
• Redland 
 

764 
 
 

192 
 
 
 

243 

Smaller population LGAs 
(424–3,598 pop) 
• Longreach  
• Cloncurry  
• Barcaldine  
• Palm Island  
• Flinders  
• Winton  
• Woorabinda  
• McKinlay  
• Richmond  
• Boulia  

95 
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Rationale for use of dual frame sampling  
The 2016–2017 ACMA Communications Report highlights that an estimated 36% of Australian households do not 
possess a fixed telephone land line (as of June 2017). In addition, a previous ACMA communications report 
(ACMA, 2014–15) estimated that around 7% of households in 2013 only had a landline (without a mobile). Such 
figures highlight the importance of dual frame surveys to ensure accurate point estimates of children’s 
participation in physical activities for sport, exercise and recreation.  

Evidence from population health research also illustrates the public health importance of dual frame sampling. In 
particular, Barr et al (2012) conducted a dual frame study examining a range of public health topics and found 
that dual frame sampling improved the representativeness of surveys relative to the NSW population.  

Other evidence highlights that mobile only households may have different attitudes and behaviours from other 
households. Holborn, Reavley and Jorm (2012), for instance, compared mobile–only and landline respondents on 
a range of socio–economic variables relating to disadvantage. Mobile only respondents were more likely to show 
higher levels of psychological distress and were less likely to recognise the signs of depression.  

Blumberg & Luke (2014) reported that bias due to under–coverage may be problematic for people with landlines, 
who otherwise relied on mobiles for communication. Termed ‘mobile–mainly’ households, such households were 
first identified in the National Health Information Survey 2007 by asking respondents whether all or almost all 
calls were received on mobiles, some were received on mobiles and some on phones or very few or none were 
received on mobiles.  

This presented an approach of classifying respondents as either mobile only, landline only or dual households 
(mobile mainly and landline mainly). Mobile mostly respondents were also found to be more likely to have certain 
characteristics including a greater proportion of college degrees, to be more likely to live with children, to have 
higher incomes and were more likely to own versus rent a home.  

Accordingly, final questions about mobile and landline ownership in the study were designed to classify 
respondents into different categories of telephone ownership (i.e., landline only, mobile only, dual phone 
households – mobile mainly and landline mainly).  
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Data weighting, rates of consent and response and 
quotas 
Data weighting 

A specialised dual frame data weighting methodology was used to weight the landline and mobile samples in the 
current study. Prior to commencement of data weighting, data weighting variables were examined for missing 
data and random observations imputed. While soft quotas were set on Service Region and LGA sampling bands, 
as LGAs were verbally confirmed during interviews, the final confirmed location was used for data weighting. This 
helped to ensure that all respondents were in the correct sampling band.  

The weighting methodology developed for the dual frame study was designed to manage the issue that landline 
and mobile surveys come from different sample frames with potential for overlap. For instance, many people in 
Queensland have both a landline and a mobile and this affects their probability of selection for interview. 
Similarly, some households only have a mobile alone (termed ‘mobile–only’ households).  

The dual frame weighting methodology had five key components to ensure that the probability of respondent 
selection could be appropriately adjusted and that the sample could be then weighted to Queensland population 
benchmarks of children. This was deemed appropriate, as while parents/carers were interviewed, they were 
essentially only proxies for their child. 

Given that children were the real units of sampling (rather than parents/carers who were generally only used as 
proxies to report their child’s activities), a reference population of children aged 5–17 was used for the purpose of 
data weighting. This reference population was broken down into four age categories (5–8 years, 9–11 years, 12–
14 years, 15–17 years) and two genders (male, female) for each of the five Service regions.  

The broad approach to developing the dual frame weights included several discrete weighting steps.  

An overview of each weighting step is below: 

 Inputs to developing a selection weight – The selection weight accounts for the probability that an 
individual is selected into a sample. A range of components were included in the selection weight. As only 
a single child per family was actually eligible for selection within each household, the selection adjusted for 
families rather than adults or parents in the household. It also included an adjustment for the total eligible 
children 5–17 (as only one child 5–17 was selected within each household).  
 
Dual frame weighting adjustments were also incorporated into the selection weight. The landline 
component of this weight adjusted for the number of families and landlines in a household. The mobile 
phone component of this weight was similarly adjusted to allow for the number of mobile phones owned 
and answered. When an individual answers more than one landline or mobile, it increases their probability 
of selection into the sample (leading to sampling bias).  
 
Following calculation of landline and mobile weights, the relative probability of contacting a respondent by 
landline versus a mobile was calculated. This was calculated based on ACMA data used to estimate the 
total landlines and mobiles available in Queensland. The final selection weight for each respondent was 
then the inverse of their total probability of selection. 

 Intra–regional weight – The next adjustment accounted for the sampling design. In the sampling design, 
respondents were over– or under–sampled (relative to population) based on the sampling band within 
each of the five Service Regions and three sampling bands. For this purpose, an intra–regional weight 
was developed to adjust for the approach to sampling. The intra–regional weight was based on the final 
(verbally–confirmed) location for both landline and mobile respondents. 
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 Population benchmark weights – In the next stage of weighting, the above weights were adjusted to 
population benchmarks for children within each gender and age by Service Region. This also involved 
stratifying the sample into estimated phone user group populations provided when weighting to population 
benchmarks. Due to low volumes of landline only sample, three groups were formed: 

o (1) Mobile only respondents 
o (2) Dual users – mobile mainly and Landline only and;  
o (3) Landline mainly respondents. 

 
This allowed population benchmark weights to be developed for each of the four phone user groups and 
served as an approach to ‘composit’ the groups together to produce a final weight. 

 
 Final product of weights – The final step then involved developing a final product of the above weights 

to arrive at a final total weight to be used in analysis. 

 

To generate accurate point estimates in prevalence studies, it is imperative to design and implement a weighting 
methodology that adjusts for the probability of respondent selection, adjusts for the complex sampling design 
and adjusts for the overlapping landline–mobile sampling frames. Market research weighting approaches – such 
as adjustments by solely age, gender and region – will not produce accurate point estimates. 

 

 

Rates of consent and response  

An overview of study call dispositions is in Table 99. 

Consent rates are the percentage of respondents spoken to by interviewers who agree to complete the survey (this equals 
surveys divided by [surveys plus refusals]). Response rates, in comparison, are total surveys achieved relative to the total in–

scope (eligible) numbers dialed (eligible means in–scope numbers – the green shading in  

Table 99 shows which numbers are in–scope).  

As only 17% of the Queensland population are children 5–17 years, 17% of the eligible landline numbers were 
used to calculate the rate of response, unless it was 100% confirmed that a parent with a child 5–17 was in the 
household (in that case, 100% of numbers were included).  

As a further 9% of mobile numbers in Queensland are owned by children under 18, the eligibility figure was 
adjusted to a slightly lower 15% for in–scope numbers in the mobile sample. This reflects that a slightly lower 
proportion of all mobile numbers dialed would actually qualify for the study and have a child 5–17 years.  

The overall rate of consent for the study was 82% for the landline sample and 86% for the mobile sample. An 
extensive program of soft refusal conversions had to be undertaken to increase the rate of consent to this level 
(including several rounds of re–contact. However, hard refusals were not re–contacted), as initial rates of consent 
were considerably lower (40–50%). This also highlights the challenge of prevalence studies, as significant extra 
fieldwork time must be directed to resolving the numbers dialed as far as possible.  

The overall rate of response to the survey was calculated using two methods – A conservative method and a less 
conservative method, with the methodology shown in  

Table 99 (refer green shading which shows the in–scope numbers).  

As numbers called many times may be effectively considered dead (e.g., people may have landlines on the wall 
without a phone attached, which is increasingly common nowadays), one approach – perhaps a less 

conservative method – is to exclude these numbers from the response rate calculation. In comparison, a more 

conservative method is to include these ‘dead’ numbers, as they could also be argued to be potentially eligible 
parents/carers with a child 5–17 years.  
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Using these estimates and assumptions, the rate of response using the more conservative method was 
calculated to be 49%, while using the less conservative method the rate of response was calculated to be 64%.  

 
Table 99. Rates of respondent consent and overall response rate for the study (December 2018–April 2019) (N=5273) 

(PERCENT OF NUMBERS USED IN CALCULATIONS SHOWN IN GREEN SHADED CELLS) 

 Call dispositions 

Landline sample Mobile sample 

Total 100% 17% Total 100% 15% 

Household Soft Refusal – Don’t know if eligible 900  153 926  139 

Parent Soft Refusal – is eligible 198 198  297 297  

Parent Hard Refusal – is eligible 52 52  92 92  

Household Hard refusal – Don’t know if eligible 117  20 166  25 

Engaged 44  8 53  8 

No Answer 2849  484 2298  345 

Answering Machine (Household) 392  67 443  66 

Answering Machine (Don’t know type) 304  52 551  83 

Complete 1898 1898  3375 3375  

Soft Appointment 55 55  98 98  

information required before call 4 4  8 8  

Eligible Respondent away – call back 24 24  48 48  

Eligible Respondent away – will call us 3 3  5 5  

Hard Appointment 20 20  57 57  

Quota Full (had agreement but quota reached) 136 136  243 243  

Not suitable – drink/drugs 11  2 10  2 

Not suitable – hearing impaired 24  4 4  1 

Not suitable – cognitive issues 17  3 9  1 

No Parent/carer of kids 5–17 11045   10689   

Number not in QLD 26   542   

Disconnected 3168   1602   

Parent/carer ill (very ill e.g., cancer) 6 6  9 9  

Fax/Modem 182   88 0  

Eligible Respondent away until May 2019 23 23  23 23  

Answering Machine (Business) 260   505   

Operational Mobile Number (e.g., plumber) 12   52   
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 Call dispositions 

Landline sample Mobile sample 

Total 100% 17% Total 100% 15% 

Language other than English 170  29 137  21 

Business Number 306   279   

Call cycle dead (no response so possible dead 
numbers with no pick–ups) 14993  2549 12446  1867 

Total  5,789 6,811 

Rate of consent (RC) 

*Surveys/(surveys + refusals) x 100% 
82% 86% 

Rate of response (RR) for FULL SAMPLE 

*Surveys/(surveys + refusals + all in–scope 

numbers dialled) x 100% 

RR INCLUDING CALL CYCLE DEAD – 49% 

 

RR EXCLUDING CALL CYCLE DEAD – 64% 

 

 

Quotas for the four age x gender segments 

To ensure a high quality sample, aspirational quota targets were set as proportional to the population of children 
of the relevant age and gender within each of the 30 sampling quotas. The only variation from sample was in 
sampling band 3 Far North, which consisted of many discrete Aboriginal and/or Torres Strait Islander 
communities.  

As extremely limited landline and mobile sample is available for such communities, on–the–ground data 
collection of survey lists may be useful to consider for future studies. In spite of this, Aboriginal and/or Torres 
Strait Islander parents/carers were well–represented overall in the total survey sample (N=284 children, which 
equates to around 5.4% of the total sample). This was not achieved through over–sampling, however, was simply 
possible because of the extensive program of soft refusal conversion attempts in the study.  

In this context, the lack of sample in band 3 Far North was simply because a very ambitious sampling target was 
set for very small towns in each of the three sampling bands. In the sampling bands which did not produce 
samples of male and female children proportional to population, the challenge of achieving surveys was also 
significant, as this band had only 1570 children 5–17 years in the entire band (which had 8 quotas).  

The orange cells in Table 100 highlight the sampling variations from our own set targets in the largely Aboriginal 
and/or Torres Strait Islander sampling band 3 Far North Queensland. Band 2 also had many Aboriginal and/or 
Torres Strait Islander towns, however, this was achieved after significant effort was placed into identifying a list of 
telephone numbers using Google searches.  
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Table 100. Quotas achieved relative to quota targets set for the study  

Sampling region  

and band 
Gender of child 

Age of child by percentage of deviation from  

quota (ages proportional to population of children by sampling 

band) (%) 

5–8 years 9–11 years 12–14 years 15–17 years 

1. Far North 

1 Males 1.0 0.2 –0.6 –0.7 

1 Females 1.3 1.5 –1.1 –1.8 

2 Males 4.0 –0.1 –3.4 –0.6 

2 Females 3.0 –2.2 –2.9 1.0 

3 Males 18.5 –12.9 –0.2 –5.4 

3 Females –16.3 13.4 –4.8 7.7 

2. North 

1 Males –0.2 0.0 –0.1 0.3 

1 Females 0.2 –0.1 0.2 –0.3 

2 Males –0.5 0.5 –0.3 0.2 

2 Females 0.9 –0.4 –0.5 0.0 

3 Males –0.9 2.1 –1.2 0.0 

3 Females 0.4 –2.0 2.2 –0.6 

3. South West 

1 Males –0.2 –0.1 0.2 0.0 

1 Females 0.2 –0.3 –0.1 0.2 

2 Males 0.4 –0.5 0.6 –0.6 

2 Females –0.9 1.1 0.0 –0.2 

3 Males –0.5 0.8 0.1 –0.5 

3 Females 1.4 –2.1 0.9 –0.2 

4. North Coast 

1 Males 0.2 –0.2 0.1 –0.1 

1 Females 0.2 –0.1 0.6 –0.7 

2 Males 0.9 1.0 –0.3 –1.5 

2 Females 5.1 –1.3 –2.4 –1.4 

3 Males 0.4 –0.4 –0.1 0.2 

3 Females –0.2 0.0 0.2 0.1 
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5. South Coast 

1 Males 0.1 0.1 0.0 –0.2 

1 Females –0.1 –0.2 0.0 0.2 

2 Males 0.4 0.6 –0.7 –0.2 

2 Females 0.2 0.8 0.0 –0.9 

3 Males –1.0 –0.5 2.0 –0.7 

3 Females –0.1 –0.1 –0.4 0.7 

Note – Green cells show the strata achieving close to the population proportion by age/gender/sampling band – expressed as 

a percentage of the population of each age/gender/sampling band stratum. Red cells show where this was not achieved. 

For instance, 0.1% for a given cell, means that the achieved sampling for the stratum was only 0.1% of the actual population 

proportion for the stratum.  

 

 

 

 

  




