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Abstract 

The knock-to-nudge (KtN) approach was introduced in the UK during the COVID-19 pandemic 
as an innovative method to enhance response rates in self-administered high-quality, 
probability-based surveys. This protocol includes face-to-face interviewers visiting sampled 
households to encourage participants to take part in a non-face-to-face survey at a later date. 
Initially implemented as a response to the COVID-19 restrictions, KtN proved successful in 
boosting response rates, and several UK agencies continued its use post-pandemic. However, 
the literature has not yet systematically evaluated how KtN affects sample representativeness, 
data quality, and substantive survey variables. We examine these aspects using data from the 
National Readership Survey (PAMCo), a mixed-mode survey that employs a two-stage 
recruitment process. The initial stage involves mail contact (invitation plus two reminders), 
with participants responding online or via a paper questionnaire. Non-responding households 
then receive personal visits, where interviewers first offer computer assisted-personal 
interviews (CAPI). Online and paper alternatives are offered to respondents only if they refuse 
the CAPI option. This final recruitment phase is referred to here as KtN. Our findings 
demonstrate that the KtN recruitment phase is associated with: (1) a significant increase in 
response rates, (2) improved sample composition, (3) higher item non-response, and (4) a 
greater proportion of respondents who do not read newspapers and magazines. These results 
suggest that KtN can be an effective tool for enhancing participation and representativeness 
in self-administered surveys. However, its viability as a universal solution for mixed-mode 
surveys depends on whether these methodological benefits outweigh the potential 
compromises in data quality and the additional implementation costs. As this approach is still 
very new, further research is needed to explore its effectiveness in other contexts. 

 

Keywords: knock-to-nudge, online surveys, mixed-mode surveys, self-administered surveys, 
survey recruitment, sample composition, data quality 
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1 Introduction 

Face-to-face interviewing has traditionally been considered the gold standard for high-quality 
survey data collection. It enables interviewers to improve contact and cooperation rates, 
control household and respondent selection, and obtain more reliable information by building 
rapport and guiding respondents through the survey. However, declining response rates, 
increasing fieldwork costs, and increased internet penetration have reduced its predominant 
role in social and market research (Schober 2018; Kunz, Daikeler, and Ackermann-Piek 2024). 
The shift to mixed-mode designs, including self-administered modes that do not require 
interviewers, has long been encouraged (Dillman 2020; Luijkx et al. 2021; Wolf et al. 2021), 
and the COVID-19 pandemic further accelerated the need for more innovative approaches to 
adapt to a rapidly changing data collection landscape (Eurostat 2020; Kastberg and Siegler 
2022). 

While many high-quality UK surveys historically relied on face-to-face interviewing, pandemic-
related restrictions led to significant methodological changes (Kastberg and Siegler 2022). 
During national lockdowns, data collection was largely paused, and several surveys adopted 
push-to-telephone modes. Recruitment initially remained mostly mail-based, with increased 
incentives to encourage respondents to provide contact details for interviews in alternative 
modes. Response rates declined substantial - by 12 percentage points in the Living Costs and 
Food Survey and the Wealth and Assets Survey, and by 26 percentage points for the Labour 
Force Survey (Kastberg and Siegler 2022).  

The knock-to-nudge (KtN) approach was introduced during a period of relaxed COVID-19 
restrictions as a strategy to increase response rates. KtN refers to a contact method in which 
interviewers visit sampled households and encourage respondents to participate later in a 
non-face-to-face survey (typically online or by telephone). An appointment may be arranged 
for a telephone interview, or respondents are encouraged to complete an online or paper 
questionnaire (Cornick et al. 2022; Kunz, Daikeler, and Ackermann-Piek 2024).  

KtN has two key features: it uses face-to-face interviewers (who knock) to encourage (nudge) 
participation in a remote mode (Smith 2020, 2022; IEA 2025). Interviewers may collect phone 
numbers or do household selection of individuals if required. While they may also collect basic 
observations or other paradata (as recommended by Kunz, Daikeler, and Ackermann-Piek 
2024), no substantial data collection takes place during this contact. The main survey is 
completed later. 

Originally developed in response to COVID-19 restrictions, KtN was discontinued in some 
surveys once those restrictions were lifted. However, several high-quality UK surveys have 
retained this approach, adapting it to their evolving fieldwork designs (Domarchi, 
Maslovskaya, and Smith 2025). For example, the National Survey for Wales (NSW) and the 
Transformed Labour Force Survey (TLFS) have continued to use KtN beyond the pandemic 
(Jenkins and Forbes 2024; Siemiatkowska and Gilliland 2025). These surveys differ in both 
contexts and implementation – NSW uses a push-to-telephone design, while TLFS uses push-
to-web (Jenkins and Forbes 2024; Siemiatkowska and Gilliland 2025).  

The National Readership Survey, also known as PAMCo (Publishers Audience Measurement 
Company - the governing body overseeing audience measurement for the published media 
industry), adopted another variation of the KtN approach. PAMCo uses a mixed-mode design, 
inviting respondents to complete the survey online or via a paper questionnaire. For non-
responding households, interviewers conduct follow-up visits and initially offer a computer 



7 

assisted-personal interview (CAPI) on the spot. If declined, respondents are encouraged to 
complete the survey later online or on paper. While this aligns with KtN principles by 
promoting remote participation, it differs by incorporating CAPI into the non-response follow-
up (Ipsos 2023). 

Interest in KtN is growing among survey methodologists, but evidence on its effectiveness – 
particularly across different implementations – remains limited in both research and practice 
(Domarchi, Maslovskaya, Smith 2025). This paper addresses this gap. 

This paper examines the data collection process of the PAMCo survey to assess whether the 
KtN stage improves (1) response rates, (2) sample composition, (3) data quality in selected 
indicators, and (4) substantive survey outcomes. Although the study is tied to PAMCo design, 
it offers broader insights into whether KtN can serve as a viable recruitment strategy for high-
quality probability-based surveys - especially as they move towards reduced reliance on field 
interviewers. 

The paper is structured as follows: Section 2 outlines the design, sample strategy, and sample 
methods used in the PAMCo survey. Sections 3 and 4 outline the research questions and 
analytical approach. Section 5 presents the findings, and Section 6 discusses their significance, 
implications, and limitations, offering recommendations for future research.  

2 Data 

2.1 The PAMCo Survey 

The PAMCo survey provides media publishers with data on audience reach, frequency, and 
demographics across both print and digital platforms (Ipsos 2023). Data are collected 
continuously through the year via a high-quality, probability-based survey of approximately 
22,000 participants annually. Our analysis employs data from the 2022 PAMCo survey, 
collected between 4 January 2022 and 3 January 2023. The questionnaire covers readership 
of various published media, along with lifestyle habits, shopping behaviour, internet usage, 
and standard socio-demographic questions. 

2.2 Sample design 

The PAMCo sample is designed to represent the adult population aged 15 years or over living 
in households across England, Wales, and Scotland. In 2022, a two-stage sampling design was 
used: first, sampling points were selected, followed by addresses within those points. The 
sampling frame for the sampling points included all output areas (the smallest geographical 
unit used in census statistics) in Great Britain. This stage of sampling was disproportionate, 
over-sampling groups with higher and under-sampling groups with lower socio-economic 
status. Post-stratification weights were applied in some analyses to correct these imbalances 
and align the sample with target population distributions. Addresses were selected from the 
Postal Address File (PAF), and up to two household members aged 15 or over were invited to 
participate. 

2.3 Fieldwork 

Historically conducted as a face-to-face survey, PAMCo adopted an online-first, mixed-mode 
approach in 2020, offering respondents three modes: online self-completion, paper self-
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completion, and CAPI. Recruitment was conducted in two stages. It started with invitation 
letters sent to sampled addresses, inviting up to any two household members aged 15 or over 
to complete an online questionnaire. There were three mailings in total: an invitation letter 
and two reminder letters. Paper questionnaires were sent to all non-respondents with the 
third mailing (second reminder), although participants could request paper copies at any time 
by contacting the agency. We refer to this as the initial recruitment stage. 

The second stage was a non-response follow-up stage, during which interviewers visited non-
responding households to encourage survey completion. There were three possible outcomes 
from this visit. First, if contact was made with a household member aged 15 or over, they 
could complete the survey on the spot via a CAPI. Second, if this option was declined, 
participants were encouraged (nudged) to respond online or via paper questionnaire at a later 
date. Paper questionnaires were offered at this stage if preferred over online completion. This 
phase of the recruitment aligns with the KtN strategy, where interviewers visit non-responsive 
households (“knock”) to encourage (“nudge”) participation in a self-completion mode later. A 
minimum of three call attempts was recommended during the non-response follow-up stage 
for each address. Interviewers were encouraged to make as many calls as possible, varying 
them by time of day and day of the week. During this stage, up to two household members 
aged 15 or over were selected by the field interviewers using a Kish grid. Figure 1 
demonstrates the survey fieldwork flow chart: 

 

Figure 1. PAMCO survey fieldwork design 

The online survey was device-agnostic, while the paper questionnaire included nearly all 
survey content, excluding certain questions about newspaper sections and supplements. 

3 Research questions 

Little is currently known about the KtN approach, as it is still relatively new. The PAMCo survey 
provides a unique opportunity to evaluate the effectiveness of this innovative recruitment 
strategy within the context of household mixed-mode surveys. In this study, we analyse 
PAMCo data to address the following four research questions: 
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RQ1: Does the knock-to-nudge stage in recruitment helps improve response rates? 

We assess the extent of any increase in response rates and determine how much of this can 
be attributed specifically to the KtN phase. To address this research question, we propose the 
following hypothesis: 

H1: The implementation of the KtN phase has a positive impact on the overall response rate. 

RQ2: Does the knock-to-nudge stage help improve sample composition? 

We hypothesise that the KtN approach not only encourages participation among individuals, 
who require only a minor “nudge” to respond, but also engages those typically under-
represented in surveys - such as young people, respondents with lower education, and other 
groups often associated with higher non-response rates.  

We expect that interviewers can successfully encourage reluctant participants to take part. 
Specifically, we anticipate that the distributions of key sociodemographic variables (including 
sex, age, household size, and socio-economic status) will be more closely align with population 
benchmarks for the full sample (i.e., initial recruitment stage + non-response follow-up stage, 
comprising face-to-face interviewing and KtN) than in the initial recruitment sample alone.  

H2: The KtN stage recruits a higher proportion of individuals from lower socio-demographic 
backgrounds, lower education attainment, and ethnic minority groups, compared to both the 
initial recruitment and the face-to-face (CAPI) stages.  

The inclusion of CAPI in mixed-mode surveys has been shown to improve the representation 
of certain population subgroups that are otherwise under-represented, including young 
people, immigrants, and urban residents (de Leeuw 2005; Buelens and van den Brakel 2010). 
While the KtN stage may assist in recruiting these groups, it still relies on the same response 
modes (web and paper questionnaires) as in the initial recruitment phase. As a result, the 
barriers faced by these groups in completing self-administered surveys may persist. Therefore: 

H3: The CAPI phase contributes more significantly to improving sample composition than the 
KtN phase. 

RQ3: Do participants recruited via knock-to-nudge provide data of comparable quality 
to those recruited at the initial stage? 

While increasing survey participation across all groups is desirable, recruiting initially reluctant 
respondents may come at a cost to data quality. In this survey, two design elements may 
influence item non-response: the mode of administration and the stage of recruitment. 

Although findings in the literature are mixed, the general consensus is that item non-response 
tends to be higher in self-administered modes (e.g., online or paper) than in interviewer-
administered surveys (e.g., face-to-face). The difference is typically attributed to the absence 
of an interviewer overseeing the response process (Tourangeau 2000; Heerwegh and 
Loosveldt 2008), a finding confirmed in multiple mode comparison studies (Jäckle, Lynn, and 
Burton 2015; Meitinger and Johnson 2020; Cernat and Revilla 2021; Cernat et al. 2022; Klíma, 
Lakomý, and Volevach 2024).  

However, some studies report the opposite, particularly in concurrent mixed-mode designs 
(Díaz de Rada 2022) or when sensitive questions are asked, where web surveys may result in 
significantly lower item non-response than interviewer-administered modes. Reflecting this 
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variation, a recent systematic review and meta-analysis by Čehovin, Bosnjak, and Lozar 
Manfreda (2023) found no significant differences in item non-response between web surveys 
and to face-to-face interviews. Comparisons involving paper surveys are less common, though 
some studies suggest that paper-based surveys may yield higher item non-response than both 
telephone and web modes (Lesser, Newton, and Yang 2012; Čehovin, Bosnjak, and Lozar 
Manfreda 2023).  

There is also a limited evidence about the effect of non-response follow-up efforts on data 
quality. The literature review by Olson (2013) found a positive correlation between item non-
response and recruitment effort: respondents who are recruited after multiple follow-up 
attempts, including converted refusals, tend to have higher item non-response rates than 
those who were easier to recruit.  

We hypothesise that item non-response varies significantly by both survey recruitment stage 
and mode. Specifically, we expect CAPI respondents to show lower item non-response 
compared to those responding via self-administered modes. Additionally, we expect higher 
item non-response among those recruited during the non-response follow-up stage (i.e., KtN) 
compared to the initial recruitment stage. Accordingly, we formulate the following 
hypotheses: 

H4: Participants recruited during the KtN stage have higher item non-response rates than 
those recruited during the initial recruitment stage or the CAPI phase.  

H5: Participants responding via CAPI have lower item non-response than those responding via 
self-administered modes, including during the KtN stage. 

RQ4: Do participants recruited via knock-to-nudge differ from those recruited during 
the initial stage in their readership habits? 

The substantive focus of the PAMCo survey is on magazine and newspaper readership 
frequencies and habits, which are known to be closely associated with respondents’ socio-
economic characteristics (van der Wurff 2011; Hovden and Rosenlund 2021). Since the KtN 
stage is expected to recruit a higher proportion of individuals from lower socio-economic and 
educational backgrounds, we anticipate that these participants will report reading no or fewer 
media outlets and have lower reading frequencies compared to those recruited during the 
initial stage or the CAPI phase. Accordingly, we formulate the following hypothesis: 

H6: Participants recruited during the KtN stage have higher proportion of non-readers 
compared to those recruited during the initial recruitment and CAPI stages.  

4 Methodology 

4.1 Response rates (RQ1) 

In the PAMCo survey, reported response rates are calculated in line with the AAPOR Response 
Rate 5 definition (AAPOR 2023) at the household level. The approach includes only completed 
interviews in the numerator and exclude ineligible addresses from the denominator.  

Address eligibility is assessed directly by field interviewers during the non-response follow-up 
stage. The reported response rate assumes there are no cases of unknown eligibility in the 
issued sample.  
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To address our first research question, we compare response rates across the following 
groups: (1) the initial recruitment stage, (2) the non-response follow-up stage, which includes 
both CAPI and KtN, and (3) the full sample, disaggregated into the initial recruitment, CAPI 
and KtN phases.   

4.2 Sample composition (RQ2) 

To analyse sample composition across survey stages, we compare distributions of socio-
economic variables in the sample against high-quality population benchmarks for the target 
population (adults aged 15 years or over residing in households in Great Britain). Benchmarks 
are sourced from the 2021 Census for England and Wales (Office for National Statistics 2021), 
and the 2022 Census for Scotland (National Records of Scotland 2022). 

We evaluate the following variables: sex, age, cross-classified sex and age, educational level, 
ethnicity, geographic region, disability status, household size, and housing tenure. In addition, 
we assess the distribution of Acorn classifications for households in the sample. Acorn is a 
geo-demographic segmentation tool widely used in marketing, provided by CACI Limited 
(2023). Unlike Census-based classification, Acorn segments UK postcodes into 63 labelled 
groups based on data from multiple sources, and later aggregates them into seven broader 
categories, which can be broadly described as: affluent achievers, rising prosperity, 
comfortable communities, financially stretched, urban adversity, not private households, and 
unclassified. Population-level Acorn distributions were taken from the 2022 recent Acorn 
report (CACI Limited 2023). 

Our comparisons are based on three sub-samples, reflecting the fieldwork design illustrated 
in Figure 1: 

• Sub-sample A: Initial recruitment stage only 

• Sub-sample B: Initial stage plus non-response follow-up stage (CAPI-only)  

• Full sample: All stages, including KtN. 

We begin by comparing the unweighted distributions of each variable in Sub-sample A, B, and 
the full sample against the population benchmarks. Confidence intervals are calculated to 
assess whether each sample proportion differs significantly from the population benchmark. 

To evaluate representativeness more systematically, we calculate a dissimilarity index for each 
variable, based on the method developed by Duncan and Duncan (1955). This index quantifies 
the proportion of respondents that would need to be reallocated across categories of a given 
variable to match the population distribution. The dissimilarity index 𝐷𝑆𝑖 for variable 𝑖, which 
has been divided into 𝑀 categories, is defined as: 

𝐷𝑆𝑖 =
1

2
∙ ∑ |𝑝𝑖𝑚 − 𝑃𝑖𝑚|

𝑀

𝑚=1

, 

where 𝑝𝑖𝑚 is the proportion of respondents in category 𝑚 of variable 𝑖 in the sample, and 𝑃𝑖𝑚 
is the corresponding proportion in the target population. A lower dissimilarity index in Sub-
sample B, compared to Sub-sample A, suggests that adding CAPI respondents improve 
representativeness. A further reduction in the index in the full sample, compared to Sub-
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sample B, indicates that including KtN respondents further enhances representativeness. This 
approach enables us to assess the relative contribution of each survey stage to improving 
alignment between the sample and the target population. 

4.3 Item non-response (RQ3) 

To assess item non-response in the PAMCo survey, we begin by reviewing the questionnaire 
and identifying suitable questions for analysis. Over 85% of the survey questions focus on 
respondents’ engagement with online and printed publications. Participants are presented 
with a predefined list of 32 newspapers and 96 magazines. 

Initially, participants are asked whether they have read or looked at the listed publications in 
the past twelve months. If they answer “yes”, two follow-up questions are asked: one 
regarding the last time they read the publication, and another about how frequently they read 
it, either in print or digitally. An absence of a response to the initial question is typically 
interpreted as non-engagement with the publication. However, it may also indicate that the 
participant had read the publication but did not report it in the paper questionnaire context. 
As we are unable to reliably distinguish between true non-engagement and item non-
response for these questions in paper questionnaire, they are excluded from the item non-
response analysis.  

Instead, we focus on the remaining survey questions - particularly those for which item non-
response status can be meaningfully compared across survey modes. We identified 33 
questions related to socio-demographic characteristics and behavioural indicators for 
inclusion in the item non-response analysis. The complete list of questions is provided in Table 
A2 in the Appendix.  

Due to inconsistencies in coding across the survey, we were unable to distinguish between 
“don’t know” and “refusal” responses. Additionally, several of the selected questions were 
not asked of all participants (i.e., they were filter questions), meaning that the number of 
applicable questions varied across individuals. To account for this, we calculated an individual 
item non-response rate (𝐼𝑗) for each respondent, defined as the proportion of unanswered 

questions relative to the total number of questions they were eligible to answer among the 
questions analysed. The rate is calculated as follows: 

𝐼𝑗 =
𝑁𝑅𝑗

(𝑇−𝑈𝑗)
, 

where 𝑁𝑅𝑗 is the total number of unanswered questions for individual 𝑗, 𝑇 is the total number 

of questions included in the analysis (33), and 𝑈𝑗 is the number of non-applicable questions 

for individual j.  

We evaluate item non-response by plotting the distribution of the 𝐼𝑗 indicator, calculating 

descriptive statistics (mean, median, and 95% confidence intervals), comparing non-response 
rates across survey stages and response modes at the question level. This analysis allows us 
to assess whether data quality – measured through item non-response – varies depending on 
the recruitment stage and mode of completion. 

4.4 Substantive outcomes: Readership indicators (RQ4) 

Substantive survey results are summarised using two main indicators: Average Issue 
Readership (AIR) and Readership in the Past Year (RPY). RPY captures the total number of 
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publications (titles) read over the past year. AIR measures the average number of the most 
recent issues of a newspaper or a magazine read by a respondent (e.g., a daily newspaper 
read yesterday or a monthly magazine read during the last month). By definition, RPY values 
are higher than AIR, as they reflect cumulative readership across a longer timeframe. These 
indicators are reported separately for each publication as well as in aggregate form (i.e., gross 
total) across all publications. 

To explore whether different recruitment methods yield samples with differing readership 
levels, we compare the gross totals for both AIR and RPY across survey stages and response 
modes. As both indicators are continuous variables, we compute their means and 95% 
confidence intervals to evaluate statistical differences across groups.  

To further assess whether these differences remain after controlling for socio-demographic 
characteristics, we fit four multinomial logistic regression models - two for each indicator (AIR 
and RPY), separately for magazines and newspapers.  

For the regression analysis, we categorise each indicator as follows:  

• AIR (Average Issue Readership): 
 1 – Non-readers (no publications read)  
 2 – Light readers (one or two publications read)  
 3 – Moderate/heavy readers (three or more publications read).  

 

• RPY (Readership in the Past Year):  
 1 – Non-readers 
 2 – Light readers 
 3 – Moderate/heavy readers. 

The general form of the multinomial logistic regression model is (Agresti 2013): 

log
𝜋𝑗(𝒙)

𝜋1(𝒙)
= 𝛼𝑗 + 𝜷𝑗

𝑇𝒙, 𝑗 = 2, 3,  

where 𝜋𝑗(𝒙) = 𝑃(𝑌 = 𝑗|𝒙) is the probability that the outcome variable (AIR or RPY) takes the 

value j given a fixed set of covariates 𝒙. The reference category 𝜋1(𝒙) corresponds to non-
readers. The model estimates coefficients 𝛼𝑗 and 𝜷𝒋, for each category 𝑗 =  2, 3.  

The explanatory variables include recruitment stage, response mode, and a set of socio-
demographic characteristics known to be associated with readership patterns, including sex, 
age group, education level, urban/rural location, and socio-economic status (Elvestad and 
Blekesaune 2008; Thurman and Fletcher 2017; Buturoiu, Corbu, and Boțan 2023).  

We fit the models on an analytical sample, a subset of the full sample (𝑛 = 22,684), which 
excludes respondents with missing values for sex and ethnicity (3.8% of the total). For other 
independent variables with missing values, we include a separate “missing” category to avoid 
loss of information.  

All models are estimated using the survey package in R (Lumley 2024), incorporating post-
stratification weights and design-based clustering. This ensures that estimates account for the 
complex survey design and produce unbiased variances and correct inferences. 
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5 Results 

The full 2022 PAMCo sample consists of 23,573 respondents, 62.9% of whom completed the 
survey online - either during the initial recruitment stage or the non-response follow-up stage. 
A further 20.1% participated via CAPI, and 16.9% responded using paper questionnaires. 
Overall, 48.1% of participants completed the survey during the initial stage (either online or 
via paper questionnaire), while the KtN stage accounts for 31.7% of respondents in the final 
sample. Table 1 summarises the sample composition across several socio-demographic 
variables by survey stage and administration mode, comparing these distributions with those 
in the full sample. 

Table 1. Unweighted sample characteristics (in percentages) by survey recruitment stages and 
survey modes 

Variable Category 
Initial stage Non-response follow-up 

Full sample 
Online Paper CAPI KtN online KtN paper 

Sex 

Female 52.5 57.7 53.3 54.0 56.2 53.7 

Male 44.8 41.1 46.6 43.2 41.2 44.2 

Other 2.7 1.2 0.1 2.9 2.7 2.1 

Age 

15-29 19.5 4.1 13.4 23.7 7.6 17.0 

30-39 19.7 6.1 13.1 18.9 12.6 16.4 

40-49 17.7 7.6 13.3 18.1 12.0 15.6 

50-59 17.3 16.6 15.0 17.9 15.7 16.7 

60-69 15.0 25.6 16.1 12.2 18.9 15.8 

70+ 10.9 39.9 29.0 9.2 33.1 18.5 

Education 

No qualifications 4.6 13.5 15.4 6.3 22.4 9.5 

Non-degree level 41.3 50.4 46.3 44.4 47.1 44.3 

Degree level 47.8 34.9 26.9 38.1 26.7 38.5 

Missing 6.3 1.2 11.4 11.1 3.8 7.8 

Ethnicity 

White 87.6 92.8 85.3 83.9 85.0 86.5 

Other 10.0 4.8 14.2 12.2 11.5 11.1 

Missing 2.4 2.4 0.4 3.9 3.5 2.4 

UK Region 

North East 3.7 3.4 2.8 4.7 1.5 3.5 

North West 9.6 9.5 11.7 6.9 22.8 10.6 

Yorkshire and the Humber 7.3 7.3 7.4 8.9 6.1 7.6 

West Midlands 8.2 7.9 2.7 8.7 11.6 7.5 

East Midlands 8.3 7.2 5.5 5.9 5.6 6.9 

East of England 9.2 9.0 15.2 7.4 4.3 9.5 

South West 8.9 11.7 9.6 10.2 4.4 9.2 

South East 14.4 15.3 8.1 14.4 9.8 12.8 

Greater London 14.7 11.3 18.0 16.7 15.0 15.6 

Wales 4.0 5.0 2.8 3.3 7.0 3.9 

Scotland 11.6 12.5 16.2 12.8 11.8 12.9 

Participant disability 

Yes 11.9 20.3 15.9 10.6 18.9 13.7 

No 81.7 70.4 82.6 79.7 64.1 78.9 

Missing 6.5 9.3 1.5 9.7 17 7.4 

Persons per HH size 

1 12.8 32.1 32.8 13.9 28.9 20.0 

2 43.0 44.5 34.3 33.4 38.4 38.8 

3 18.0 11.1 13.0 19.1 12.3 16.2 

4 17.8 8.0 12.4 21.6 12.7 16.3 

5+ 8.4 4.3 7.6 12.0 7.7 8.7 

Acorn group 

Affluent achievers 34.7 37.3 25.2 31.0 28.7 31.6 

Rising prosperity 13.1 7.6 8.7 12.9 6.0 11.1 

Comfortable communities 26.3 29.2 31.2 26.0 27.7 27.6 

Financially stretched 15.8 16.4 20.2 18.3 23.4 18.0 

Urban adversity 9.6 9.0 14.3 11.3 13.9 11.3 

Not private households /  
Unclassified 

0.6 0.5 0.4 0.5 0.4 0.5 
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Tenure 

Owned outright 32.6 61.3 45.4 26.1 41.7 36.8 

Owned with mortgage/loan 35.0 18.5 18.1 31.9 20.7 28.3 

Rented from council 6.4 7.9 14.2 7.9 14.9 9.2 

Rented from someone else 16.7 9.9 19.6 19.2 16.4 17.3 

Rent free 1.1 1.0 0.6 1.1 1.3 1.0 

Missing 8.3 1.4 2.1 13.7 5.0 7.4 

Proportion of respondents by mode and stage 40.1 8.0 20.1 22.8 8.9 100.0 

 

5.1 Response rates (RQ1) 

The 2022 PAMCo sample includes responses from 19,257 households, with an average of 1.22 
respondents per household. Given that the issued eligible sample consisted of 50,732 
addresses, the achieved AAPOR5 response rate – calculated based on eligible addresses and 
including partially complete interviews - is 38.0%. Table 2 summarises the sample sizes in 
terms of complete households and individual interviews, along with household-level response 
rates by recruitment stage and for the overall sample.  

Table 2. Sample sizes and response rates by recruitment stage 

Indicator 
Initial 

recruitment  
stage 

Non-response 
follow-up stage Total 

CAPI KtN 

Number of responding households 8,306 4,437 6,514 19,257 

Response rate (household level, %) 16.4 8.7 12.8 38.0 

Number of individual interviews 11,342 4,744 7,487 23,573 

Mean number of interviews per household 1.36 1.06 1.15 1.22 

 

Consistent with H1, the non-response follow-up stage substantially improves overall survey 
response rates. The initial response rate of 16.4% rises to 38.0% in the full sample, which 
includes both CAPI and KtN respondents. The largest contribution to this increase comes from 
the KtN stage, accounting for 31.7% of the full sample, compared to 20.1% for CAPI 
respondents. 

5.2 Sample composition and representativeness (RQ2) 

Table 3 presents unweighted sample composition analysis and allows comparisons with 
population benchmarks. The results support H2, indicating that the non-response follow-up 
stage improves sample composition. Specifically, for age, the table demonstrates that the non-
response follow-up stages significantly increased participation among those aged 70 or over. 
While the CAPI phase initially raised the dissimilarity index (from 5.9% in Subsample A to 6.6% 
in Subsample B), the KtN phase led to a notable improvement, reducing it to 5.1% in the full 
sample.  

A similar pattern is observed for education, with a higher representation of participants with 
no qualifications following the KtN stage (dissimilarity index reduced from 10.1% to 9.4%). For 
ethnicity, both non-response follow-up phases improved the representativeness of ethnic 
minorities, with CAPI providing the most substantial reduction in the dissimilarity index  from 
6.3% to 4.8%, and the KtN stage further reducing it to 4.3%.  

The proportion of participants with a disability is also increased in both follow-up phases, with 
CAPI having a greater effect (reducing the dissimilarity index from 6.3% to 5.7%). The KtN stage 
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was particularly effective in increasing participation among one-person households and 
renters, for which CAPI had little to no impact on representativeness. 

In contrast, the distribution of Acorn groups improved more substantially during the CAPI 
stage. This stage reduced the over-representation of wealthier groups (affluent achievers and 
rising prosperity), and increased participation from households classified as urban adversity, 
lowering the dissimilarity index from 14.5% in Subsample A to 11.3% in Subsample B. The KtN 
stage provided an additional improvement, reducing the index further to 10.1%. 

Table 3. Unweighted sample composition and representativeness 

Variable Category 

Sample composition (%) 
Unweighted 
Sample size 

Dissimilarity index (%) 

Subsam
ple A 

Subsam
ple B 

Full 
Sample 

Targets 
Subsam

ple A 
Subsam

ple B 
Full 

Sample 

Sex 
Female 54.7*** 54.3*** 54.9*** 51.6 

23,085 3.2 2.8 3.3 
Male 45.3*** 45.7*** 45.1*** 48.4 

Age 

15-29 17.0*** 15.9*** 17.0*** 22.1 

23,573 5.9 6.6 5.1 

30-39 17.4** 16.1 16.4 16.4 

40-49 16.0* 15.2 15.6 15.2 

50-59 17.1 16.5 16.7 16.6 

60-69 16.7*** 16.6*** 15.8*** 13.2 

70+ 15.8* 19.7*** 18.5*** 16.5 

Age * Sex 

Female * 15-29 9.7*** 8.9*** 9.4*** 11.0 

23,085 9.1 9.1 7.9 

Female * 30-39 10.0*** 9.2*** 9.6*** 8.5 

Female * 40-49 9.1*** 8.6*** 8.9*** 7.8 

Female * 50-59 9.7*** 9.1** 9.2*** 8.5 

Female * 60-69 8.7*** 8.6*** 8.3*** 6.7 

Female * 70+ 7.4*** 10.0*** 9.5* 9.1 

Male * 15-29 6.7*** 6.7*** 7.2*** 11.0 

Male * 30-39 7.3** 6.8*** 6.8*** 7.9 

Male * 40-49 6.9** 6.6*** 6.7*** 7.5 

Male * 50-59 7.6* 7.5** 7.6** 8.2 

Male * 60-69 8.3*** 8.1*** 7.6*** 6.4 

Male * 70+ 8.5*** 9.9*** 9.2*** 7.4 

Education 

No qualifications 6.4*** 9.5*** 10.3*** 19.6 

21,737 10.1 11.1 9.4 Non degree level 45.3*** 47.3*** 48.0*** 43.7 

Degree and above 48.3*** 43.2*** 41.7*** 36.6 

Ethnicity 
White 90.6*** 89.1*** 88.6*** 84.4 

22,999 6.3 4.8 4.3 
Other 9.4*** 10.9*** 11.4*** 15.6 

UK Region 

North East 3.7** 3.4*** 3.5*** 4.1 

23,573 5.3 8.2 6.8 

North West 9.6*** 10.2*** 10.6*** 11.4 

Yorkshire & Humber 7.3*** 7.3*** 7.6*** 8.4 

West Midlands 8.2*** 6.6*** 7.5*** 9.0 

East Midlands 8.1* 7.3 6.9*** 7.5 

East of England 9.2* 10.9*** 9.5 9.7 

South West 9.3 9.4* 9.2 8.9 

South East 14.6 12.7*** 12.8*** 14.2 

Greater London 14.1** 15.3*** 15.6*** 13.4 

Wales 4.2*** 3.8*** 3.9*** 4.8 

Scotland 11.8*** 13.1*** 12.9*** 8.6 

Participant  
disability 

Yes 14.3*** 14.8*** 14.8*** 20.5 
21,831 6.3 5.7 5.8 

No 85.7*** 85.2*** 85.2*** 79.5 

Persons per 
 HH size 

1 16.0 20.9*** 20.0*** 13.0 

23,573 9.1 11.1 8.3 

2 43.3*** 40.6*** 38.8*** 28.7 

3 16.8*** 15.7*** 16.2*** 19.9 

4 16.2*** 15.1*** 16.3*** 21.3 

5+ 7.7*** 7.7*** 8.7*** 17.2 
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Acorn 
group 

Affluent achievers 35.2*** 32.2*** 31.6*** 23.7 

23,573 14.5 11.3 10.1 

Rising prosperity 12.2*** 11.2*** 11.1*** 9.6 

Comfortable communities 26.8 28.1* 27.6 27.3 

Financially stretched 15.9*** 17.2*** 18.0*** 22.9 

Urban adversity 9.5*** 10.9*** 11.3*** 16.4 

Not private households / 
Unclassified 

0.5*** 0.5*** 0.5*** 0.1 

Housing  
tenure 

Owned outright 40.3*** 42.1*** 39.8*** 32.0 

21,822 9.6 11.0 9.1 

Owned with mortgage/loan 34.7** 29.8*** 30.6*** 33.4 

Rented from council 7.1*** 9.4*** 9.9*** 8.6 

Rented from someone else 16.7*** 17.7*** 18.7*** 24.0 

Rent free 1.1*** 1.0*** 1.1*** 2.0 

Mean dissimilarity index for sample      8.2 8.0 7.0 

Note: The table compares, for each variable and survey administration mode, the unweighted proportion of respondents in 
each category, with the proportion of respondents in each category for the full sample. We use a Z-test for comparing 
proportions. Significance levels: * - p < 0.05, ** - p < 0.01, *** - p <0.001. 

It should be noted that the non-response follow-up stage did not improve representativeness 
for the unweighted distributions of sex or UK region. Among the eight variables for which the 
dissimilarity index improved (age, age*sex, education, ethnicity, disability, HH size, Acorn 
group, tenue), five demonstrated their most substantial gains following the KtN stage rather 
than CAPI (age, age*sex, education, HH size, tenure). Only three variables - ethnicity, disability, 
and Acorn group - demonstrated greater improvement during the CAPI. This pattern is also 
reflected in the mean dissimilarity index, which decreased only marginally from 8.2% in 
Subsample A to 8.0% in Subsample B, but dropped more substantially to 7.0% in the full 
sample following the KtN stage. These results suggest that, contrary to H3, the main 
improvements in unweighted sample representativeness were achieved during the KtN stage 
rather than during CAPI. 

We also conducted an analysis using the weighted sample, with results presented in Table A1 
in the Appendix. The findings provide further support for H2. However, as expected the 
improvements in sample composition are more pronounced in the unweighted sample. In the 
weighted analysis, some variables not included in the weighting process (e.g. disability and 
housing tenure) show reduced representativeness after the non-response follow-up stages.  

5.3 Item non-response (RQ3) 

Figure 2 illustrates the distribution of the item non-response indicator 𝐼𝑗 for the full sample, 

disaggregated by survey stage: initial recruitment, CAPI, and KtN. The distribution is highly 
skewed, with 80% of the sample having no item non-response, and fewer than 5% showing 
an item non-response rate of 30% or higher. Among the three stages, the CAPI sample has the 
highest proportion of respondents with no item non-response (86.7%), followed by the initial 
recruitment sample (79.7%), and the KtN sample (69.0%). 



18 

 

Figure 2. Distribution of item non-response in the sample 

 

Figure 3 presents item non-response rates by question, organised according to their order in 
the questionnaire and survey stage. As hypothesised (H4), item non-response is generally 
higher among respondents recruited during the KtN stage compared to those recruited in the 
initial stage or via CAPI. The highest item non-response rates are observed for Questions 4 and 
25 in the socio-demographic section. These items represent the educational qualifications and 
employment status of the household’s chief income earner, who may not be the respondent. 
Among KtN respondents, these questions have item non-response rates of 20.7% and 14.5%, 
respectively. For CAPI, the highest non-response is found in the highest qualification question 
(11.3%), and in a behavioural question about business air travel (13.3%).  

 

Figure 3. Item non-response rates across questions 
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Table 4 presents the mean item non-response rates across different stages and response 
modes. Given the positively skewed distributions of item-nonresponse, the mean is not the 
most appropriate measure of central tendency.  However, it is reported here for comparative 
purposes, as the distributions are similarly skewed across stages. This allows for meaningful 
comparisons and adds an additional dimension to understanding item non-response patterns. 

Table 4. Mean item non-response by survey stage and mode 

Survey stage Mode 
Mean 

number of questions 
Mean item 

non-response (%) 

Initial 
Online 31.4 7.0 [6.8, 7.1] 

Paper 31.6 6.2 [6.0, 6.3] 

Non-response 
follow-up 

CAPI 32.0 4.1 [4.0, 4.2] 

KtN Online 30.7 10.5 [10.3, 10.8] 

KtN Paper 30.5 11.2 [11.0, 11.4] 

Note: % item non-response provides the mean of the percentage of unanswered items for each survey stage, mode, and 
type of question, for all 33 questions. Values in brackets are the lower and upper limits of the 95% confidence interval of 
this mean value.  

As hypothesised (H5), CAPI respondents have the lowest levels of item non-response, with a 
mean rate of 4.1%. Supporting H4, respondents recruited during the initial stage - whether 
completing the survey online or on paper - show lower item non-response rates than those 
recruited during the KtN stage. Consistent with prior research, the highest item non-response 
is observed among paper respondents recruited during the KtN, with a mean rate of 11.2%. 
Interestingly, this pattern reverses in the initial recruitment stage, where online respondents 
have a higher mean item non-response (7.0%) than their paper counterparts (6.2%). 

5.4 Substantive variables (RQ4) 

Table 5 summarises the two outcome variables (AIR and RPY indicators) used for the analysis. 
Non-readers represent the largest groups for both newspapers and magazines across both 
indicators, whereas moderate and heavy readers represent the smallest groups. 

Table 5. Distributions of the AIR and RPY indicators 

Indicator Category Newspapers (%) Magazines (%) 

AIR 

Non-reader 77.8 60.4 

Light reader 19.1 28.7 

Moderate/heavy reader 3.1 11.0 

RPY 

Non-reader 51.8 40.3 

Light reader 37.1 34.8 

Moderate/heavy reader 11.1 24.9 

 

Table 6 presents the mean values of the AIR and RPY indicators, disaggregated by survey stage 
and response mode. As hypothesised (H6), respondents recruited during the initial 
recruitment stage generally report higher level of readership, particular in the RPY indicator. 
This pattern is particularly evident among initial stage respondents in both modes, who show 
significantly higher RPY values across both response modes compared to KtN respondents.  
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While differences across stages are also observed in the AIR indicator, they are smaller in 
magnitude. Notably, there are no significant differences in AIR values for newspapers and 
magazines between online respondents recruited during the initial and KtN stages. Similarly, 
AIR for CAPI respondents are not significantly different from those of online respondents 
recruited during either the initial or KtN stage. 

Table 6. Average issue readership (AIR) and Read in the past year (RPY) indicators per survey stage 
and mode 

Survey stage Mode 
Average issue readership (AIR) Read in the past year (RPY) 

Newspapers Magazines Newspapers Magazines 

Initial 
Online 0.37 [0.35, 0.39] 1.10 [1.05, 1.14] 1.49 [1.44, 1.54] 3.46 [3.36, 3.56] 

Paper 0.68 [0.62, 0.73] 1.18 [1.06, 1.30] 1.60 [1.52, 1.69] 2.58 [2.40, 2.76] 

Non-response 
follow up 

CAPI 0.34 [0.32, 0.36] 0.53 [0.49, 0.56] 0.83 [0.79, 0.87] 1.20 [1.13, 1.27] 

KtN Online 0.33 [0.31, 0.36] 0.99 [0.92, 1.06] 1.28 [1.22, 1.34] 3.11 [2.97, 3.25] 

KtN Paper 0.45 [0.41, 0.49] 0.70 [0.63, 0.77] 1.14 [1.07, 1.21] 1.57 [1.43, 1.70] 

Note: Values in brackets are the lower and upper limits of the 95% confidence interval of the mean values of RPY and AIR. 

The results of the logistic regression models are presented in Table A3 and A4 in the Appendix. 
For both AIR and RPY indicators, the analysis demonstrates consistent associations between 
magazine and newspaper readership and both survey stage and administration mode, even 
after controlling for key demographic characteristics.  

To synthesise the findings and provide a comprehensive overview of all outcome variables, 
predicted probabilities from the models are presented in Figure 4. As hypothesised (H6), the 
probability of recruiting non-readers is higher in the non-response follow-up stage than in the 
initial stage. Among online participants, the probability of being a non-reader is higher for 
those recruited during the KtN stage than for those recruited during the initial stage, 
supporting H6. A similar pattern is observed among paper respondents, with the KtN sample 
showing a higher probability of being non-readers compared to the paper sample from the 
initial recruitment stage.  

Contrary to H6, although KtN-recruited participants have a higher probability of reporting 
being non-readers than those in the initial stage, this probability is highest in the CAPI group.  
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Figure 4. Predicted probability plots (top row: AIR and bottom row: RPY) per survey stage and 
mode for magazines (left column) and newspapers (right column) 

 

While it is not possible to determine the true values of the substantive indicators for the target 
population, we expect the final sample to better reflect magazine and newspaper readership 
and consumption habits. This expectation is based on the established association between 
these substantive variables and the socio-demographic characteristics of the target 
population, as well as the improved representativeness achieved by including higher 
proportions of the respondents from the under-represented groups during the non-response 
follow-up stage. Therefore, the non-response follow-up stage – including the KtN approach – 
is essential for the PAMCo survey to fulfil its objective of accurately understanding media 
consumption and quantifying media reach and habits within the target population. 

6 Discussion 

As high-quality probability-based surveys increasingly shift towards self-administration, 
recruitment practices must innovate to ensure that high response rates and representative 
samples remain achievable. Originally developed to improve survey participation during the 
COVID-19 restrictions in the UK, the knock-to-nudge (KtN) method offers a compelling 
approach to engage survey participants by having field interviewers visit households and 
encourage (nudge) them to complete the survey later via online, paper or telephone mode. 
This interviewer-participant interaction proved successful in boosting response rates for 
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multiple surveys during the COVID-19 pandemic, leading several UK studies to continue using 
KtN even after restrictions were lifted.  

The PAMCo survey incorporates KtN as a key component of its recruitment strategy, requiring 
field interviewers to visit all non-responding households after the initial recruitment stage. 
PAMCo introduces an important innovation: rather than simply nudging respondents towards 
online or paper self-completion, interviewers first offer the option of completing the survey 
via CAPI. Only if they declined are respondents encouraged to use the self-administered 
modes.  

Our analysis indicates that offering multiple participation options significantly benefits the 
PAMCo survey. The non-response follow-up stage substantially improved survey participation, 
with the initial response rate of 16.4% rising  to a final rate of 38.0%, including both CAPI and 
KtN respondents, with KtN having 12.8% response rate. Given that 48.1% of participants 
responded during the initial stage, the non-response follow-up stage contributed with more 
than half of the final sample. Notably, KtN accounted for 31.7% of responses, while CAPI 
interviews represented 20.1%. Consistent with other preliminary UK survey analyses, KtN 
appears to be an effective method to increase response and improve participation. 

More importantly, the non-response follow-up stage also improves sample composition. In 
the unweighted final sample (combining the initial stage and the non-response follow-up 
stages (CAPI and KtN), the distribution of key socio-demographic indicators aligns more closely 
with population benchmarks than in the initial sample. Although both non-response follow-
up stages contribute to improving sample representativeness, our unweighted results 
demonstrate that KtN accounts for the most substantial gains compared to CAPI. The non-
response follow-up stage particularly boosts participation among traditionally harder-to-
survey groups, including adults aged 70 or over, individuals without formal qualifications, 
ethnic minorities, single-person households, renters, and people with disabilities. These 
improvements result in a final sample that more accurately represents the target population. 

Our findings also suggest that KtN recruits a higher proportion of disengaged or less motivated 
participants, as evidenced by significantly higher item non-response rates among both online 
and paper respondents during the non-response follow-up stage. In line with previous 
literature (e.g., Olson 2013), reluctant participants tend to have a higher item non-response 
than easier-to-recruit counterparts. Item non-response is lower for CAPI respondents, so the 
inclusion of the CAPI phase lowers the overall item non-response rate in the full sample. While 
these findings represent one of the few drawbacks of the KtN, further research is needed to 
fully understand its implications. 

Finally, incorporating CAPI and KtN phases into the fieldwork significantly affects the 
substantive variables measured in the survey. The non-response follow-up stage captured 
higher proportions of individuals reporting no publication readership. Since newspaper and 
magazine readership is strongly associated with socio-demographic characteristics such as 
age, sex, education, and socio-economic status – and because the final sample is more 
representative of the target population - we expect that the final sample to provide a more 
diverse and accurate representation of media consumption habits. This represents an 
important additional benefit of implementing the non-response follow-up stage, including 
KtN, in the PAMCo survey. 

Several methodological limitations should be noted. The design is non-experimental, 
therefore it allows only for the investigation of associations but not causal relationships. From 
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a questionnaire design perspective, there are challenges in identifying item non-response and 
valid responses for certain questions in the paper version of the questionnaire.  For example, 
in the media consumption section, the current paper format cannot distinguish between 
participants who are aware of a publication but do not read it and those who are unaware of 
it. Both scenarios result in the absence of a positive response (i.e., the “Yes” box not checked), 
thereby conflating genuine non-readership with item non-response.  

Our analysis is also limited by paradata availability. The dataset does not track the exact 
mailings each household receives, so it is impossible to determine precisely which recruitment 
effort triggered their response. While survey protocol mandates three mailings – an initial 
invitation followed by two reminders – before the non-response follow-up, some households 
may have received a reminder letter after an interviewer visit, prompting an online response 
that we attribute to the follow-up visit. More detailed paradata would allow refinement of this 
analysis. Access to call details during the KtN phase was also unavailable, which limits our 
ability to conduct an in-depth analysis of this phase. Additionally, we lack information on non-
responding addresses in the issued sample, limiting our ability to identify population groups 
less likely to respond at either recruitment stage. Such information could enable response 
propensity modelling to allocate follow-up efforts more efficiently, thereby improving 
response rates and representativeness. Only one data quality indicator - item non-response – 
was investigated; additional indicators should be explored in different survey contexts to gain 
a deeper understanding of the impact of the KtN phase on data quality. 

Finally, there is a clear trade-off between the benefits of an interviewer-led non-response 
follow-up (in terms of sample composition and response rates) and its associated fieldwork 
costs. While field interviewers add significantly to survey expenses, these costs may still be 
lower than those of full face-to-face interviews, since the KtN strategy limits interviewer 
involvement to brief visits encouraging participation (though in PAMCo, the CAPI option 
remains available). Whether non-response follow-up (including KtN) remains a cost-effective 
technique for mixed-mode self-administered surveys depends on whether its benefits 
outweigh these costs. As cost data were unavailable for this survey, a detailed cost-benefit 
analysis of KtN is an essential topic for future research (Coffey et al. 2024). 
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Appendix 

Table A1. Weighted sample composition and representativeness 

Variable Category 

Sample composition (%) 
Unweighted 
Sample size 

Dissimilarity index (%) 

Subsampl
e A 

Subsampl
e B 

Full 
Sample 

Targets 
Subsampl

e A 
Subsampl

e B 
Full 

Sample 

Sex 
Female 50.9 50.9 50.9* 51.6 

23,085 0.6 0.6 0.6 
Male 49.1 49.1 49.1* 48.4 

Age 

15-29 21.2* 21.3** 21.7 22.1 

23,573 1.7 1.5 1.1 

30-39 17.2* 17.1* 16.8 16.4 

40-49 15.2 15.2 15.1 15.2 

50-59 15.9* 15.9** 16.0** 16.6 

60-69 14.1** 13.9** 13.6* 13.2 

70+ 16.4 16.6 16.8 16.5 

Age * Sex 

Female * 15-29 10.3** 10.3** 10.4** 11.0 

23,085 2.2 2.0 1.4 

Female * 30-39 8.4 8.3 8.3 8.5 

Female * 40-49 7.6 7.7 7.6 7.8 

Female * 50-59 8.4 8.2 8.3 8.5 

Female * 60-69 7.3** 7.4*** 7.1** 6.7 

Female * 70+ 8.9 9.0 9.1 9.1 

Male * 15-29 10.5* 10.7 11.1 11.0 

Male * 30-39 8.7** 8.6** 8.3* 7.9 

Male * 40-49 7.6 7.5 7.4 7.5 

Male * 50-59 7.6* 7.8* 7.8* 8.2 

Male * 60-69 7.0** 6.7 6.6 6.4 

Male * 70+ 7.7 7.8* 7.8** 7.4 

Education 

No qualifications 9.9*** 11.1*** 12.2*** 19.6 

21,737 10.5 9.5 9.5 Non degree level 54.2*** 53.3*** 53.3*** 43.7 

Degree and above 35.9* 35.6** 34.6*** 36.6 

Ethnicity 
White 89.3*** 87.6*** 87.6*** 84.4 

22,999 4.9 3.2 3.2 
Other 10.7*** 12.4*** 12.4*** 15.6 

UK Region 

North East 4.1 4.1 4.1 4.1 

23,573 0.5 0.5 0.5 

North West 11.3 11.3 11.3 11.4 

Yorkshire & Humber 8.4 8.4 8.4 8.4 

West Midlands 9.1 9.1 9.1 9.0 

East Midlands 7.5 7.5 7.5 7.5 

East of England 9.5 9.5 9.5 9.7 

South West 8.8 8.8 8.8 8.9 

South East 14.0 14.0 14.0 14.2 

Greater London 13.7 13.8 13.8* 13.4 

Wales 4.9 4.9 4.9 4.8 

Scotland 8.6 8.5 8.6 8.6 

Participant 
disability 

Yes 17.2*** 15.7*** 15.6*** 20.5 
21,831 3.3 4.8 4.9 

No 82.8*** 84.3*** 84.4*** 79.5 

Persons per 
HH size 

1 16.4 16.4 16.3 16.3 

23,573 0.4 0.2 0.1 

2 34.5 34.4 34.3 34.2 

3 19.3 19.4 19.4 19.4 

4 18.8 18.9 19 19.0 

5+ 11.0 11.0 11.1 11.0 

Acorn 
group 

Affluent achievers 23.6 23.3 23.4 23.7 

23,573 2.4 2.2 2.3 

Rising prosperity 9.4 9.6 9.6 9.6 

Comfortable communities 27.4 27.9* 27.9* 27.3 

Financially stretched 25.0*** 24.1*** 24.3*** 22.9 

Urban adversity 14.3*** 14.6*** 14.4*** 16.4 

Not private households / 
Unclassified 

0.4*** 0.4*** 0.4*** 0.1 

Housing 
tenure 

Owned outright 36.0*** 36.0*** 35.4*** 32.0 

21,822 6.7 7.7 7.1 

Owned with mortgage/loan 33.0 30.8*** 30.6*** 33.4 

Rented from council 11.3*** 12.2*** 12.3*** 8.6 

Rented from someone else 18.4*** 19.8*** 20.5*** 24.0 

Rent free 1.3*** 1.2*** 1.2*** 2.0 

Mean dissimilarity index for sample      3.3 3.2 3.1 

Note: The table compares, for each variable and survey administration mode, the weighted proportion of respondents in 
each category, with the proportion of respondents in each category for the full sample. We use a Z-test for comparing 
proportions. Significance levels: *p < 0.05, **p < 0.01, ***p <0.001. 
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Table A2 lists the questions included in the item non-response analysis, whose results were 
presented in Section 5.3. Most of these are “ask-all” questions (i.e. all participants must 
answer them). However, some questions are inapplicable to some respondents. We mark 
these with an asterisk (*). 

Table A2. Items included in non-response analysis 

Type of variable Topic # questions Variable list 

Socio-demographic Work status of main 
income earner 

7 • Work status*. 

• Length of unemployment. 

• Self-employment. 

• Number of people at work. 

• Place of work. 

• Source of pension income (2 
questions). 

Work status of 
informant 

7 • Work status (2 questions)*. 

• Self-employment (3 questions). 

• Number of people at work (2 
questions). 

Education 4 • Highest qualification (2 questions)*. 

• Terminal education age (2 questions)*. 

Income 2 • Income of main income earner.* 

• Income of participant*. 

Others 5 • Sex*. 

• Marital status*. 

• Sexual orientation*. 

• Ethnic group*. 

• Disability status*. 

Others Shopping behaviour 3 • Main shopper expenditure. 

• Business air travel 

• Use of electronic devices*. 

Media consumption 5 • Radio (2 questions)*. 

• TV (2 questions)*. 

• Cinema*. 

Note: Questions marked with an asterisk (*) are only applicable to some respondents (i.e. they are not responded by 
everyone in the sample). 

 

Finally, the following tables present the detailed estimates for the multinomial logistic 
regression models estimated for the substantive variables (section 5.4). Table A4 presents the 
results of the multinomial logistic regression models for the AIR indicator, while Table A5 
presents the results for the RPY indicator.  
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Table A3. Multinomial logistic regression models for the AIR indicators 

Variable Level 

AIR: Magazines (Reference = 1: Non-readers) AIR: Newspapers (Reference = 1: Non-readers) 

Light readers Moderate and high readers Light readers Moderate and high readers 

Beta SE OR Beta SE OR Beta SE OR Beta SE OR 

Stage / Mode 

Initial: Online (Reference) – – – – – – – – – – – – 

Initial: Paper -0.065 0.153 0.937 -0.211** 0.078 0.810 0.091 0.088 1.095 0.343*** 0.090 1.409 

Follow-up: CATI -0.521*** 0.080 0.594 -1.296*** 0.075 0.274 -0.289*** 0.073 0.749 -0.439*** 0.088 0.644 

Follow-up: KtN-Online -0.244*** 0.061 0.784 -0.308*** 0.058 0.735 -0.188** 0.070 0.829 -0.057 0.085 0.944 

Follow-up: KtN-Paper -0.568*** 0.056 0.567 -0.926*** 0.093 0.396 -0.073 0.096 0.930 -0.234* 0.099 0.791 

Sex 
Female (Reference) – – – – – – – – – – – – 

Male -0.594*** 0.041 0.552 -0.929*** 0.045 0.395 0.069 0.049 1.071 0.208*** 0.053 1.231 

Age 

15-29 (Reference) – – – – – – – – – – – – 

30-39 0.440*** 0.081 1.553 0.356*** 0.084 1.428 0.200 0.110 1.221 0.205 0.141 1.228 

40-49 0.522*** 0.083 1.685 0.578*** 0.087 1.783 0.416*** 0.107 1.516 0.477*** 0.136 1.611 

50-59 0.719*** 0.082 2.052 0.775*** 0.082 2.171 0.679*** 0.103 1.971 0.809*** 0.129 2.246 

60-69 0.951*** 0.092 2.589 1.077*** 0.090 2.936 1.021*** 0.110 2.775 1.462*** 0.125 4.315 

70+ 1.216*** 0.096 3.373 1.304*** 0.098 3.684 1.528*** 0.118 4.609 2.092*** 0.133 8.103 

Education level 

No qualifications (Reference) – – – – – – – – – – – – 

No degree 0.192* 0.074 1.211 0.201* 0.079 1.223 0.113 0.084 1.119 0.123 0.091 1.131 

Degree 0.358*** 0.080 1.430 0.338*** 0.086 1.402 0.120 0.092 1.127 -0.104 0.102 0.901 

Missing 0.028 0.119 1.028 0.111 0.125 1.117 0.007 0.138 1.007 0.221 0.136 1.247 

Ethnicity 
White British (Reference) – – – – – – – – – – – – 

Other -0.652*** 0.084 0.521 -0.456*** 0.085 0.634 -0.168 0.102 0.845 -0.342** 0.114 0.711 

Disability 

No (Reference) – – – – – – – – – – – – 

Yes -0.08 0.065 0.923 0.112 0.063 1.118 -0.193** 0.074 0.825 -0.021 0.076 0.980 

Missing -0.16 0.099 0.852 -0.159 0.103 0.853 0.082 0.120 1.085 0.074 0.119 1.077 

UK Region 

North East -0.075 0.136 0.928 0.028 0.131 1.028 -0.318* 0.160 0.728 -0.872*** 0.170 0.418 

North West -0.158 0.095 0.854 -0.417*** 0.098 0.659 -0.361*** 0.105 0.697 -0.956*** 0.114 0.384 

Yorkshire & Humber 0.099 0.107 1.105 -0.044 0.106 0.957 -0.467*** 0.114 0.627 -0.77*** 0.141 0.463 

West Midlands 0.041 0.106 1.041 -0.043 0.110 0.958 -0.498*** 0.119 0.608 -0.755*** 0.126 0.470 

East Midlands 0.109 0.100 1.115 0.006 0.104 1.006 -0.413** 0.127 0.662 -0.743*** 0.140 0.476 

East of England -0.069 0.094 0.933 -0.027 0.103 0.973 -0.553*** 0.108 0.575 -0.975*** 0.123 0.377 

South West 0.233* 0.097 1.262 0.031 0.100 1.032 -0.554*** 0.113 0.575 -1.021*** 0.129 0.360 

South East 0.152 0.083 1.164 0.146 0.086 1.157 -0.348*** 0.097 0.706 -0.665*** 0.109 0.514 

London (Reference) – – – – – – – – – – – – 

Wales -0.248 0.137 0.780 -0.216 0.152 0.806 -0.490** 0.162 0.613 -0.872*** 0.162 0.418 

Scotland -0.346*** 0.093 0.708 -0.345*** 0.095 0.708 -0.362*** 0.100 0.697 -0.671*** 0.116 0.511 
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Variable Level 

AIR: Magazines (Reference = 1: Non-readers) AIR: Newspapers (Reference = 1: Non-readers) 

Light readers Moderate and high readers Light readers Moderate and high readers 

Beta SE OR Beta SE OR Beta SE OR Beta SE OR 

Household size 

1 – – – – – – – – – – – – 

2 0.087 0.058 1.091 0.256*** 0.060 1.292 0.099 0.062 1.104 0.327*** 0.073 1.387 

3 -0.006 0.075 0.994 0.254** 0.078 1.289 0.024 0.093 1.024 0.238* 0.109 1.269 

4 0.090 0.078 1.095 0.388*** 0.082 1.474 0.08 0.097 1.083 0.284* 0.116 1.329 

5+ 0.148 0.098 1.159 0.421*** 0.100 1.523 -0.009 0.127 0.992 0.201 0.147 1.223 

Acorn group 

Affluent achievers (Reference) – – – – – – – – – – – – 

 Rising prosperity -0.201* 0.082 0.818 -0.275** 0.085 0.759 0.069 0.091 1.072 -0.107 0.116 0.899 

 Comfortable communities -0.159** 0.054 0.853 -0.19*** 0.056 0.827 -0.227*** 0.064 0.797 -0.233** 0.073 0.792 

Financially stretched -0.135 0.069 0.874 -0.185** 0.066 0.831 -0.033 0.082 0.967 0.052 0.086 1.053 

 Urban adversity -0.223* 0.088 0.800 -0.301*** 0.089 0.740 -0.101 0.102 0.904 0.004 0.120 1.004 

 Not private households/Unclassified 0.423 0.264 1.527 0.156 0.275 1.169 0.270 0.349 1.310 0.327 0.336 1.387 

Tenure 

Owned outright (Reference) – – – – – – – – – – – – 

 Owned with mortgage/loan -0.060 0.064 0.942 -0.289*** 0.063 0.749 -0.329*** 0.077 0.720 -0.435*** 0.093 0.647 

Rented from council -0.115 0.094 0.891 -0.099 0.089 0.906 -0.127 0.102 0.880 -0.099 0.119 0.906 

Rented from someone else -0.070 0.073 0.932 -0.176* 0.077 0.839 -0.289** 0.090 0.749 -0.253* 0.104 0.776 

Rent free 0.115 0.197 1.122 0.241 0.233 1.272 0.169 0.259 1.184 0.394 0.262 1.483 

Missing -0.162 0.119 0.851 -0.139 0.111 0.870 -0.379** 0.139 0.684 -0.175 0.139 0.839 

Intercepts  -1.358*** 0.153 0.257 -1.112*** 0.152 0.329 -2.073*** 0.170 0.126 -2.433*** 0.187 0.088 

 Model fit             

 Log-likelihood (*) -268,220 -188,695 

 Residual deviance 536,440 377,392 

Note: Reference is level 1 (No publications read during the circulation period). Significance levels: ***-p <0.001, **-p<0.01, *-p<0.05 
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Table A4. Multinomial logistic regression models for the RPY indicators 

Variable Level 

RPY: Magazines (Reference = 1: Non-readers) RPY: Magazines (Reference = 1: Non-readers) 

Light readers Moderate and high readers Light readers Moderate and high readers 

Beta SE OR Beta SE OR Beta SE OR Beta SE OR 

Stage / Mode 

Initial: Online (Reference) – – – – – – – – – – – – 

Initial: Paper 0.031 0.077 1.031 -0.594*** 0.090 0.552 0.209** 0.068 1.233 -0.021 0.099 0.979 

Follow-up: CATI -0.919*** 0.058 0.399 -1.891*** 0.086 0.151 -0.355*** 0.054 0.701 -1.33*** 0.110 0.265 

Follow-up: KtN-Online -0.323*** 0.052 0.724 -0.388*** 0.059 0.679 -0.252*** 0.049 0.777 -0.292*** 0.069 0.746 

Follow-up: KtN-Paper -0.615*** 0.074 0.540 -1.484*** 0.096 0.227 -0.156* 0.071 0.856 -0.817*** 0.111 0.442 

Sex 
Female (Reference) – – – – – – – – – – – – 

Male -0.586*** 0.037 0.557 -1.541*** 0.047 0.214 0.079* 0.034 1.082 0.273*** 0.052 1.314 

Age 

15-29 (Reference) – – – – – – – – – – – – 

30-39 0.401*** 0.065 1.493 0.663*** 0.082 1.941 0.346*** 0.066 1.413 0.140 0.099 1.150 

40-49 0.529*** 0.070 1.697 0.993*** 0.084 2.699 0.597*** 0.066 1.817 0.456*** 0.103 1.578 

50-59 0.629*** 0.071 1.875 1.107*** 0.082 3.026 0.699*** 0.065 2.013 0.786*** 0.098 2.195 

60-69 0.757*** 0.078 2.131 1.161*** 0.095 3.193 0.971*** 0.074 2.641 0.967*** 0.112 2.629 

70+ 0.916*** 0.085 2.499 1.111*** 0.104 3.038 1.474*** 0.078 4.369 1.139*** 0.123 3.122 

Education level 

No qualifications (Reference) – – – – – – – – – – – – 

No degree 0.210** 0.065 1.233 0.316*** 0.087 1.371 0.201*** 0.061 1.223 0.35** 0.116 1.419 

Degree 0.487*** 0.071 1.628 0.589*** 0.093 1.802 0.407*** 0.065 1.502 0.567*** 0.121 1.763 

Missing -0.010 0.099 0.991 0.073 0.139 1.075 0.102 0.094 1.107 0.421** 0.163 1.523 

Ethnicity 
White British (Reference) – – – – – – – – – – – – 

Other -0.580*** 0.073 0.560 -0.697*** 0.087 0.498 -0.177** 0.065 0.838 -0.264** 0.094 0.768 

Disability 

No (Reference) – – – – – – – – – – – – 

Yes 0.004 0.057 1.004 0.042 0.068 1.042 -0.114* 0.052 0.892 -0.043 0.086 0.958 

Missing -0.175* 0.085 0.839 -0.204 0.107 0.815 0.102 0.094 1.107 0.421** 0.163 1.523 

UK Region 

North East 0.033 0.114 1.033 0.204 0.134 1.227 -0.726*** 0.103 0.484 -1.013*** 0.131 0.363 

North West -0.307*** 0.084 0.736 -0.257* 0.105 0.773 -0.819*** 0.083 0.441 -1.111*** 0.113 0.329 

Yorkshire & Humber 0.103 0.100 1.109 0.189 0.122 1.208 -0.582*** 0.087 0.559 -0.933*** 0.145 0.393 

West Midlands -0.055 0.092 0.947 0.089 0.111 1.093 -0.692*** 0.086 0.501 -0.977*** 0.132 0.376 

East Midlands -0.008 0.099 0.992 0.075 0.111 1.078 -0.805*** 0.089 0.447 -0.955*** 0.136 0.385 

East of England -0.112 0.093 0.894 -0.233* 0.111 0.792 -0.789*** 0.088 0.454 -1.105*** 0.123 0.331 

South West 0.201* 0.089 1.222 0.197 0.111 1.218 -0.795*** 0.079 0.451 -1.464*** 0.125 0.231 

South East 0.235** 0.078 1.265 0.229* 0.095 1.258 -0.564*** 0.073 0.569 -0.821*** 0.099 0.440 

London (Reference) – – – – – – – – – – – – 

Wales -0.245* 0.112 0.783 -0.074 0.138 0.929 -0.947*** 0.098 0.388 -1.223*** 0.168 0.294 

Scotland -0.291*** 0.084 0.748 -0.250* 0.098 0.778 -0.731*** 0.083 0.481 -1.023*** 0.103 0.360 
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Variable Level 

RPY: Magazines (Reference = 1: Non-readers) RPY: Magazines (Reference = 1: Non-readers) 

Light readers Moderate and high readers Light readers Moderate and high readers 

Beta SE OR Beta SE OR Beta SE OR Beta SE OR 

Household size 

1 – – – – – – – – – – – – 

2 0.148** 0.054 1.160 0.213** 0.065 1.237 -0.017 0.048 0.983 -0.015 0.075 0.985 

3 0.137* 0.069 1.147 0.225** 0.083 1.252 -0.039 0.064 0.962 0.06 0.097 1.062 

4 0.200** 0.070 1.222 0.351*** 0.083 1.421 0.079 0.067 1.083 0.179 0.103 1.196 

5+ 0.114 0.086 1.120 0.247* 0.106 1.280 -0.067 0.082 0.935 0.227 0.124 1.255 

Acorn group 

Affluent achievers (Reference) – – – – – – – – – – – – 

Rising prosperity -0.089 0.072 0.915 -0.165 0.085 0.848 -0.015 0.068 0.985 0.061 0.098 1.063 

 Comfortable communities -0.103* 0.050 0.902 -0.191** 0.059 0.826 -0.143** 0.047 0.867 -0.220** 0.073 0.802 

Financially stretched -0.186** 0.061 0.831 -0.288*** 0.070 0.750 -0.011 0.057 0.989 0.058 0.084 1.060 

 Urban adversity -0.249*** 0.075 0.780 -0.29** 0.092 0.748 -0.069 0.070 0.933 0.106 0.109 1.112 

Not private households/Unclassified -0.093 0.229 0.912 -0.354 0.290 0.702 -0.173 0.218 0.841 -0.087 0.361 0.917 

Tenure 

Owned outright (Reference) – – – – – – – – – – – – 

Owned with mortgage/loan -0.141* 0.059 0.868 -0.150* 0.067 0.860 -0.183*** 0.053 0.833 -0.272*** 0.081 0.762 

Rented from council -0.206** 0.080 0.814 -0.083 0.093 0.921 -0.095 0.074 0.909 0.018 0.113 1.018 

Rented from someone else -0.214*** 0.064 0.808 -0.191* 0.077 0.826 -0.226*** 0.063 0.798 -0.163 0.093 0.849 

Rent free -0.093 0.192 0.911 0.203 0.237 1.225 0.093 0.190 1.097 0.242 0.236 1.273 

Missing -0.216* 0.100 0.806 -0.188 0.120 0.829 -0.362*** 0.096 0.696 -0.198 0.129 0.820 

Intercepts              

 Model fit             

 Log-likelihood (*) -301,327 -277,774 

 Residual deviance 602,653 555,549 

Note: Reference is level 1 (No publications read during the circulation period). Significance levels: ***-p <0.001, **-p<0.01, *-p<0.05 
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Table A5: PRICSSA Item Checklist 

 Name and wave of survey National Readership Survey 2022 

1.1 Data collection dates 4 January 2022 – 3 January 2023 

1.2 Data collection modes Self-administered web and paper, computer-assisted 
personal interviews (CAPI) 

1.3 Target population Individuals aged 15 years or over residing in households of 
Great Britain (England, Wales, and Scotland). 

1.4 Sample design Two-stage sample design. Sampling points were selected 
first and addresses within these points were selected 
second. Up to two respondents were invited to participate 
within each household.  

1.5 Response rate 38% (AAPOR 5) 

2.1 Missingness rates 3.8% of observations with missing information on sex and 
ethnicity were excluded from the substantive data analysis 

2.2 Observation deletion Does not apply 

2.3 Sample sizes 23,573 respondents within 19,257 households 

2.4 Confidence intervals or standard errors Models for substantive data include standard errors 
accounting for survey design 

2.5 Weighting and weight variables Post-stratification weights were used in modelling. 

2.6 Variance estimation method and variables: Taylor series linearisation implemented with the svydesign 
and svyVGAM R packages.  
Primary sampling unit: ID 
Clustering variable: sample_point 
Weight: weight 

2.7 Subpopulation analysis: Does not apply 

2.8 Suppression rule: Does not apply 

2.9 Software and code: All models are estimated using the survey package in R 
(Lumley 2024), incorporating post-stratification weights and 
design-based clustering. R code is available 
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