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1. Introduction and background 

 
A key issue for longitudinal surveys is retaining sample members within the survey wave on wave. The 
main factors causing sample attrition are inability to locate or contact the member (location and contact) 
and inability to persuade them to take part when they have been contacted (co-operation). Those who 
prove difficult to locate and contact are, once found, not necessarily less likely to co-operate than those 
who are easy to locate and contact. Often these forms of sample loss are treated together as non-
response, but there are good reasons for considering them as distinct (Lepkowski and Couper, 2002). In 
particular in relation to fieldwork practice, it is important to consider these sources of non-response 
separately in order to design response maximisation strategies to address their different causes.  

 

If non-response is a concern for longitudinal surveys,  a corresponding advantage is that is possible to 
make use or survey data and/or survey process data (or 

�
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�
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-operate in future 
waves. This information can be used to help inform survey practice and target fieldwork interventions.  

 
This paper demonstrates how response propensity models were used to inform fieldwork practice on the 
fifth wave of the Millennium Cohort Study (MCS). The MCS is a large-scale face-to-face survey following 
over 19,000 children born in the UK in 2000/1. To date there have been four waves of the study at 9 
months, 3 years, 5 years and 7 years. The fifth wave will take place throughout 2012 when the study 
children will be aged 11.  

 

We estimated contact (which, in our definition, includes location as well as contact), and co-operation 
propensities separately, using both survey data and survey process data. For the low contact propensity 
cases, we implemented a case prioritisation approach where these cases were allocated to the first 
wave of fieldwork in order to maximise the time available in the field for contacting and tracking. For the 
low co-operation propensity cases, we implemented a field experiment to test the effectiveness of 
interviewer incentive payments compared with non monetary incentives.  

 

This is the first time that response propensities have been used to inform fieldwork practice on the MCS 
and to the best of our knowledge this approach is relatively rare among major international longitudinal 
surveys. A notable example in the survey methodological literature is from the Community Advantage 
Panel Survey (CAPS) in the US run by RTI and University of North Carolina where this approach, using 
an overall response propensity score, has been found to be relatively successful (Peytchev et al., 2010). 
There has also been increasing interest in the literature in using interviewer incentives as a way to boost 
response rates. However, field experiments using interviewer incentives can be difficult to implement due 
to concerns about equitable treatment of interviewers.    

 

The contribution of this paper is to provide evidence on using contact and co-operation propensities, 
calculated separately, to inform fieldwork practice on a major UK longitudinal survey and to provide 
evidence on interviewer incentives from a randomised field experiment. The next section will describe 
the modelling approach and sections three and four will discuss the design and implementation of the 
fieldwork interventions. Section five will provide some preliminary results based on early fieldwork 
returns assessing the accuracy of the response propensity models and to comparing them with cruder 
measures of likelihood to respond i.e. the outcome from the most recent wave. Results are not yet 



  
 

available for the interviewer incentive experiment. The final section will summarise our results so far and 
provide some provisional reflections.     

 

2. Modelling contact and co-operation propensities   

 

2.1. Methodology 
 

Prior research1 on the MCS has attempted to identify the predictors of non-response on previous waves. 
These studies have identified that although contact and co-operation have many common predictors, 
there are also some variables which predict contact but not co-operation, and vice-versa. The primary 
reason for non-contact is whether a family has moved home in between waves and/or often not at home 
whenever the interviewer calls; whereas the primary reason for non-cooperation is refusal. These events 
are not necessarily related. For example families which are more mobile (move address often) are more 
likely to be difficult to locate and hence contact; but may be as willing to take part in the survey (i.e. 
cooperate) as less mobile families if they can be contacted.  
 
These studies also identified three broad groups of variables found to be the strongest predictors of non-
contact and non-cooperation on the MCS: 
 

· Household members
�
response to past survey waves and their cooperation with the survey elements 

(including their overall response history at each wave and whether or not consent to agreeing to have 
links made to existing administrative data e.g. health or education records was obtained). 

 

· The demographic characteristics of the households and of their adult members (including the 
household characteristics tenure, accommodation type, and household income; and the main parent 
respondent characteristics age, ethnicity, working status, education, disability, whether a lone parent, 
whether voted in the last general election, whether the cohort child was breastfed and the sex of the 
cohort child).  

 

· Geographic/local area indicators (including rurality, deprivation, the ethnic concentration of the area, �  � 	  � � � � 	 � � � � � � � � � � � � � � � � � 	 � 	 � � � � � � � � � � � � � � � � � � � � 	 � � 	  � � � � � � � � � � � � � �  � 	 � � � � � � � � � �
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).  

 
Based on this past work the following modelling approach was taken: 
 

· Logistic regression models were estimated using a stepwise procedure (both backward and forward) 
with survey design adjustments using STATA svy commands. The model with the better goodness-
of-fit (GoF) measure was selected.  

 

· The change in GoF between alternative (nested) models was tested using Receiver Operating 
Curves (ROC) as a measure of goodness-of-fit2. 

 

· In addition, the models were tested for misspecification (omitted variable bias) (using the linktest 
post-estimation command). 

 

· The survey outcome code from wave 4 was used to derive binary dependent variables for contact 
and cooperation.  

                                                      
1
 � � � � � � �  ! " # $ $ % � & Auxiliary variables and adjustments for missingness in longitudinal studies ' � ( ( ) *  Working Paper2011-04. Hawkes D and 

Plewis  ! " # # + % � & Modelling non-response in the National Child Development Study ' � Journal of the Royal Statistical Society, A, 169, 479-491. � � � � � �  � , - � ! " # # + % & The contribution of household mobility to sample loss in a birth cohort study: evidence from the first two waves of the UK 
Millennium Cohort Study ' . Dex S and * / � � 0 1 � 2 3 * ! " # # 4 % � & Ethnic minorities and non-response in the Millennium Cohort Study ' � ( 5 ) Working 
Paper 2008/11.  
2
 This is an approach developed by Ian Plewis, see Plewis I (2011). 



  
 

· Contact and cooperation history from waves 2 and 33, household and demographic (based on wave 
1 data), and neighbourhood characteristics (collected by interviewer observation at wave 24.) 
provided the independent variable set.  

2.1.1. Incorporating patterns of contact and cooperation 

The incorporation of longitudinal information on contact and cooperation presented a specific challenge. 
The variables indicating response at each wave are highly correlated for any given household, and 
therefore their inclusion in regression analyses would typically render models as unstable resulting in 
consequent loss of explanatory power.  
 
We therefore considered an approach applied in Capture-Recapture analysis, whereby the possible 
response patterns are redefined as a nominal categorical variable5 as the main explanatory variable for 
the likelihood of non-capture over the time period considered. This categorical variable partitions all 
respondents according to the sequence of the events characterising their participation in the MCS over 
time (see appendix).  
 
This approach had several benefits: 
 

· When these histories are converted to a dummy variable format, the corresponding indicators have 
low correlation with each other as they describe the behaviours of unrelated groups of households; 

 

· This nominal classification  may be reasonably considered to be a proxy of the latent continuous 
variable representing  the average propensity of a household to be contactable and to cooperate in 
the past; 

 

· In the case of the cooperation model, it was possible to incorporate additional related events (such 
as partner cooperation and / or consent to access health records6); 

 

· Finally, as it incorporated information on previous co-operation histories for prior waves for each 
household, it was likely to be the strongest predictor of future household behaviour. 

  
The Appendix provides details of the nominal variable describing 

� � 
 � � � � � � � � � � � �
pattern of 

cooperation, partner cooperation and consent to access health records which was used in the 
cooperation model. The variable was set up such that the reference category for the equivalent dummies 
was the pattern: no cooperation at wave 2 and 3 after the initial interview at wave 1. 
 

2.2. Key findings of the modelling 

2.2.1. Propensity to be contacted 

The first model used as its dependent variable the MCS wave 4 outcome with two categories: eligible for 
the survey and (1) contacted or (2) not contacted. All ineligible cases (i.e. those who had died or 
emigrated) were excluded from the analysis. Tables 1 through 3 below highlight the discriminatory power 
of the models considered in the preliminary analysis (i.e. prior to the adjustment for the sample design). 
Table 1 presents the results for a series of three stage regression analyses. Model 1 simply applies the 
outcome history dummies as predictors of the likelihood of being contacted. Model 2 adds selected 
household variables to this model and model 3 adds selected neighbourhood characteristics to complete 
the stages. Table 2 re-evaluates the models in paired comparisons by considering their impact on the 
ROC analysis. The change in ROC provides a means of discriminating between the models. 
 
 

                                                      
3
 At the outset (wave 1) everybody was contacted and cooperated. 

4
 The underlying assumption was that, although the actual address may change over time, the type of neighbourhood characteristics would be 

broadly stable over the time period considered, and that those neighbourhood characteristics would be a good proxy for the degree of 
deprivation experienced by the panel households, as well as the underlying practical difficulties in reaching the panel members. 
5
 Directly as dummies (contact in wave 2 only, wave 3 only, in both waves) for the contact model; as History1 (see appendix) for the cooperation 

model. 
6
 Consent to access to Educational records was asked for the first time at wave 3 and was therefore included separately. All these factors had 

been identified in prior work by Plewis and Calderwood. 



  
 

Table 1: Contact propensity models  
 

Model No Explanatory set N Pseudo R-Square Pseudo Likelihood ROC 

1 Outcome history 16905 0.1430 -2834.8276 0.7043 

2 And Household Information 16534 0.2001 -2545.6606 0.8297 

3 And Neighbourhood information 16359 0.2015 -2541.1435 0.8312 

 
Table 2: Comparison of contact propensity models 
 

Model pairs First ROC Second ROC Chi-square Statistic (df = 1) P-Value 

1 vs 2 0.7043 0.8297 60.44 0.0000 

1 vs 3 0.7043 0.8312 61.58 0.0000 

2 vs 3 0.8297 0.8312 2.06 0.1513 

 

Model 2 (history of past contacts and household information) emerges as the clear favourite in terms of 
predictive power. This is generally to be expected given the longitudinal nature of the data. What was 
more surprising was the marginal (and in fact not statistically significant) role played by neighbourhood 
information. It is possible that as the data was collected in wave 2, the effects on contact at wave 4 
where weakened sufficiently to no longer be significant. Also, the method of collection of the data (which 
was based on the subjective judgment of interviewers) may have carried a high degree of variability that 
made the predictive potential of this information less effective.  
 
Another finding is that the impact of the pattern of past contacts on the likelihood of contact seems to be 
related to the recency of the contact event.  Table 3 below shows the relative strength of the three 
possible patterns relative to no contact at wave 2 and 3.  
 
Table 3: Likelihood of contact at wave 4 by contact history patterns  
 

Contact Event   Odds ratio Linearized S.E. t value P>t     [95% Conf. Interval] 

Contact in both wave 2 and 3 21.1 4.003 16.05 0.000 14.511 30.621 

Contact in wave 3 only 7.5 1.790 8.41 0.000 4.674 11.976 

Contact in wave 2 only 2.1 0.489 3.17 0.002 1.325 3.316 

 

Continuity of contact is clearly the most important factor as a predictor of contact being made, while 
contact at wave 3 has a clearly greater impact on contact likelihood compared with contact at wave 2; 
participation at the most recent wave is possibly the strongest indicator of contact at the next wave, and 
earlier misses do not seem to be as important. It is worth noting that on this basis we might expect the 
wave 4 contact outcome to prove to be the most important predictor of contact at wave 5. Of course the 
wave 4 outcome cannot be included in these predictions (as it is the dependent variable). We provide 
some preliminary evaluation of this in section 5 of this paper.  
 
Our model7 (incorporating the complex sample design of the survey) allows us to estimate rank 
propensities to be contacted against the actual outcomes. Chart 1 illustrates these propensities grouped 
by 5% quantiles from low to high. It is immediately apparent that there are sharp differences in the 
chances of non contact between the lowest 5% quantile (1) and top 5% quantile (20) of the distribution of 
propensity to contact estimated by the model. In fact, households in quantile 1 have relative odds of non 
contact compared to quantile 20 equal to 88.7 (almost 90 times greater). 
 
 
 
 
 
 
 
 



  
 

Chart 1: Distribution of non-contact rates   

 

 
 

 

In the next sub-section we proceed by considering the propensity to cooperate conditional upon having 
obtained a contact. 

2.2.2. Propensity to cooperate 

The second model used as its dependent variable the MCS wave 4 outcome with two categories: 
eligible, contacted and cooperated (1) or did not cooperate (2). Therefore, all ineligible and not contacted 
cases were excluded from the model. Table 4 below adopts a similar sequential approach to model 
fitting as above in Table 1 and shows the discriminatory power of the models considered in the 
preliminary analysis.  
 
Table 4: Cooperation propensity models 
 

Model No Explanatory set N Pseudo R-Square Pseudo Likelihood ROC 

1 Outcome history 16,076 0.1547 -5049.5356 0.7146 

2 And Household Information 15,741 0.1737 -4807.8112 0.7662 

3 And Neighbourhood information 15,741 0.1756 -4796.4315 0.7675 

 

In terms of the change in ROC Table 5 provides a paired comparison between the models presented in 
Table 4 above. 
 
Table 5: Comparison of cooperation propensity models 
 

Model pairs First ROC  Second ROC Chi-square Statistic (df = 1) P-Value 

1 vs 2 0.7146 0.7662 127.16 0.0000 

1 vs 3 0.7146 0.7675 129.29 0.0000 

2 vs 3 0.7662 0.7675 0.76 0.3821 

 

On the basis of these results, model 2 is preferred. Neighbourhood information is shown to be redundant 
as in the contact models. As before, the propensities to cooperate conditional on contact are estimated 
and grouped by 5% quantiles against the rate of actual cooperation. Chart 2 below plots both the odds 
and percentage of non-cooperation for each quantile group.  
 
 



  
 

Chart 2: Distribution of non-cooperation rates  
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 the odds of not cooperating occurs after the fifth lowest quantile in the 
right hand corner of the chart. On their own they account for 1,301 (59.3%) of the 2,193 modelled 
households that did not cooperate in wave 4. Compared to the top quantile of the distribution (20), the 
relative odds of non cooperation are respectively 47 (quantile 1), 24 (quantile 2), 10 (quantile 3), 7 
(quantile 4) and 5 (quantile 5) times greater. 

2.2.3. The relationship between contact and co-operation propensities  

Although contact and co-operation propensities were modelled separately, there was a high degree of 
correlation between contact and co-operation propensity scores (r = .70). This was expected, given 
previous research showing that many of the same variables predict both contact and co-operation. 
However, this presents some practical challenges in targeting different fieldwork interventions towards 
those who are least likely to be contacted and those who are least likely to co-operate as it implies that 
there is likely to be a substantial overlap in these groups.      
 

The next section describes the implementation of fieldwork approaches proposed to enhance response 
from low contact propensity and low co-operation propensity cases. 

 

3. Fieldwork interventions to enhance response rates 
 

Fieldwork for the fifth wave of the MCS began in January 2012 in all four countries of the UK. Within 
each country, the fieldwork periods were required to fit within particular school years in the sample 
countries. This had important consequences for the fieldwork implementation plans.  
 
In England and Wales all of the cohort children were in the same school year, and would be in their final 
year of primary school in the academic year 2011/12. Therefore the overarching requirement was that 
they be interviewed before the end of the academic year i.e. no later than July 2012. The England and 
Wales sample is also the largest of the countries, and therefore to simplify fieldwork management it was 
planned that it be split into two or more fieldwork batches of several months each. There were no 
constraints on the allocation of cases to these different batches. It was therefore possible to manipulate 
the fieldwork allocations in order to enhance response.      
 



  
 

In Scotland and Northern Ireland the cohort children were split across two school years. Fieldwork with 
children in their final year of primary school in the academic year 2011/12 was required to finish at the 
latest in June 2012 in Scotland and July 2012 in Northern Ireland (the difference due to their different 
school term dates). Fieldwork with children in their final year of primary school in the academic year 
2012/13 was required to begin no earlier than August 2012 in Scotland and September 2012 in Northern 
Ireland (again, slightly different due to school term dates) and end no later than December 2012 in both 
countries. The Scotland and Northern Ireland samples are both substantially smaller overall than the 
sample in England and Wales, and in the case of Scotland the majority of the children were in the later 
school year (2012/13). There was therefore limited scope to introduce further splitting of the samples 
within the set school year batches of these samples or for moving cases between batches.  
 

3.1. Prioritisation of cases with low contact propensity  
 

For low contact propensity cases, it was felt that it would be beneficial to have a longer fieldwork period. 
This would maximise the time available for interviewer visits to be made to contact and locate families; 
for tracing activities to be undertaken for those who had moved address; and to make contact with 
families at any new addresses identified. Therefore it was proposed that cases with low contact 
propensity should begin fieldwork at their earliest possible opportunity. In practice this meant allocating 
all of the England and Wales low contact propensity cases to the first fieldwork batch beginning in 
January 2012. No special procedures were proposed in Scotland and Northern Ireland due to the 
constraint on fieldwork allocations discussed above. 
 
Interviewers were not told which cases in their allocation were expected to be more difficult to contact 
and no additional procedures e.g. higher minimum call requirements were put in place for these cases. It 
was felt that the minimum call requirements in place for the sample as a whole, which in practice are 
often exceeded for difficult to contact cases, would be sufficient to ensure low non-contact rates. The 
intention of the intervention was simply to maximise time in the field for these cases.  
 
Based on the distribution of the contact probabilities estimated and presented in section 2 it was agreed 
that the bottom 10% of cases should be prioritised. These are broadly those cases in groups 1 and 2, 
where 33% and 14% of cases respectively were not contacted at MCS wave 4. Above this point the 
predictions of contact propensities flattened out (see chart 1) and are broadly similar across the range 
and therefore this seemed an appropriate cut-off point.  
 
In addition, families known to have gone away from their last registered address were also prioritised, 
irrespective of their contact/cooperation propensity. These cases are among the most difficult to contact 
and interview in practice as interviewers must first obtain an address for them (e.g. by making contact by 
telephone initially, or contacting neighbours/new occupiers).  
 
One of the aims of this paper is to compare the benefits of using response propensity models to target 
fieldwork interventions with using the outcome of the most recent wave. In order to do this, it is useful to 
consider the degree of overlap between these different measures. Table 6 gives a comparison between 
the priority cases as defined above and MCS wave 4 survey outcome variable.  
 
Table 6: Composition of priority cases and wave 5 sample by wave 4 contact outcome*  
 

 Not contacted at wave 4 Contacted at wave 4 Total sample 

% identified as 
priority case 

77.6 12.2 17.3  

% of overall sample  7.9 92.1 100   

Number of cases  564 6544 7,108  
* Based on England and Wales batch 1 only 

 
Overall only 8 per cent of the issued sample (in England and Wales, batch 1) was not contacted at wave 
4. However, 17 per cent of the issued sample was defined as a priority case. As expected, the vast 
majority of cases (78%) which were not contacted at wave 4 (and issued for wave 5) were classed as a 
priority case for wave 5. The remainder, a substantial minority (around 22%), were not. Likewise, 



  
 

although the vast majority of cases that were contacted at wave 4 (and issued for wave 5) were not 
classed as priority cases, a substantial minority (around 12%), were classed in this way.  
 
This shows that using the modelled contact propensity score to prioritise cases, rather than simply the 
outcome of the most recent wave, leads to a slightly different selection of cases to prioritise. As the 
proportion of wave 4 non-contacted cases in the issued sample is quite low i.e. 8 per cent, this approach 
allows us to select cases for the intervention from within the group who were contacted at wave 4, which 
comprises the vast majority of the issued sample. Importantly, this allows us to select a much bigger 
number of cases to prioritise.  
   

3.2. Interviewer incentives for cases with low co-operation propensity  
 

A number of potential approaches were considered regarding how to optimise fieldwork procedures to 
enhance respondent cooperation. We also sought to contribute to the survey practice and ultimately 
relevant literature in this area, and therefore wanted to identify a protocol which i) was relatively 
untested, and ii) could be evaluated via randomisation and experimentation. It was felt that incentivising 
interviewers to achieve an interview with the low cooperation propensity cases could meet these 
objectives.  
 
The experiment aims to 
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cases would result in their being more successful at persuading these families to take part. It was agreed 
that the budget for the bonus fee would come from re-assigning half of the second batch re-issue 
budget7. A flat bonus fee of around £10 was paid per successful household which equated to between 
18% and 28% of the fee for a full successful household (dependent on pay area and whether a partner 
was present).  
 
For cooperation the modelled probabilities flattened out after around the bottom 25% of cases (groups 1-
5, see chart 2). Therefore the cut-off was set at this level. 7 � � � � � � � � � � � � � 
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It 
should be noted the modelled co-operation propensity scores were re-ranked following the removal of 
the bottom 10% of cases on the contact propensity distribution.    
 
As with the prioritisation of low contact propensity cases, we wanted to compare the modelling with a 
simpler approach using the wave 4 outcome. Table 7 gives a comparison between these target cases 
and wave 5 sample overall by wave 4 survey outcome.  
 
Table 7: Composition of target cases and wave 5 sample by wave 4 contact outcome*  
 

 Contacted but not 
interviewed at wave 4 

Contacted and 
interviewed at wave 4 

Total sample 
contacted at wave 4 

% identified as 
target case 

37.1 18.1 20.4  

% of overall sample  11.7 88.3 100   

Number of cases  765 5779 6544  
* Based on England and Wales batch 1 only 

 
Overall 12 per cent of the issued sample (in England and Wales, batch 1) was contacted but not 
interviewed at wave 4. However, 20 per cent of the issued sample in this batch was defined as a target 
case. Only around 4 in 10 (37%) cases which were contacted but not interviewed for wave 4 (and issued 
for wave 5) were classified as target cases. It is surprising that this proportion is not higher. One partial 
explanation for this is that approximately 30 per cent of these cases had already been designated as 
priority cases by virtue of their location in the contact propensity distribution and so could not also be 
classified as target cases. Additionally, almost 2 in 10 (18%) cases which were contacted and 
interviewed for wave 4 (and issued for wave 5) were also classified as target cases.  

                                                      
7
 Re-issues are a common practice used to increase survey response rates. The practice involves allocating a proportion of initially unsuccessful 
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interviewer they are assigned  to). Therefore the budgets involved can be substantial. 



  
 

 
This shows that using the modelled cooperation propensity score to target cases for the interviewer 
incentive, rather than simply the outcome of the most recent wave, leads to a slightly different selection 
of cases to prioritise. Importantly, it also allows us to select cases for the intervention from within the 
group who were contacted and interviewed at wave 4, which comprises the vast majority of the issued 
sample.  
 

3.2.1. Experimental evaluation of interviewer incentives 

It was proposed to use the two batch fieldwork set-up in England and Wales to measure the impact of 
the interviewer incentive. Cases would be randomly allocated to each batch; the interviewer incentive 
added from the second batch; and the first batch hence used 

� � � � 
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a measure of the likely 

conversion rate of priority cases in the absence of the interviewer incentive). At the time of writing 
fieldwork is still in progress and the results that follow in the next section 
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Ideally, it would have been preferable from a measurement perspective to randomly assign difficult 
cases to receive the additional fee or not within the same fieldwork batch, including across individual 
interviewer assignments. However it was judged to be much fairer and transparent to increase the pay 
rate for all difficult cases in the second batch so as not to compromise interviewer motivation and hence 
their performance on the survey. Furthermore the increase in pay would not be unusual to interviewers 
as it is common for pay structures to be changed during the life of a survey to enhance performance.  
 
In order that the interviewers knew which cases would attract a bonus it was decided that the difficult 
cases would be flagged on the address materials (contact sheets) provided to interviewers on both � 	 � � � � � � � � � � 
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interviewers would 
not receive an increased payment but were told that achieving interviews with these cases would be a � � �  � � � � � � � � � � � � � 	  � � � � � � � 	 � � � � � 	  � � � � � � � �  � � � 	 � �  � � �

 and that they should try extra hard to 
interview these cases. This design allowed us to compare financial and non-financial strategies for 
motivating interviewers.  
 
Similar procedures will be followed in Scotland and Northern Ireland: interviewers will be paid a higher 
fee for interviews achieved with target cases in the second batch, i.e. those in the later school year. 
However there was no scope for random allocation to these batches, as this was constrained by the 
school year. Similarly there was limited scope for further splitting of these batches or randomisation 
within them as the smaller size of the samples made this impractical.  
 
Potential confounding factors (i.e. where an observed impact may be related to factors other than the 
interviewer incentive) in this experimental design are thought to include the following: 
 

1. Changes to interviewers: it was planned that across most of the sample the same interviewers 
would work on both batches, thereby providing some control for differential performance due to 
the sample being worked by different interviewers. However there would be instances where poor 
performing interviewers would be removed from the survey altogether. To mitigate against this 
the analysis could be restricted to cases which were worked by interviewers who worked on both 
batches (and were not removed due to performance etc). A total of 240 interviewers were 
assigned to work on the survey in England and Wales. Of these, only 1 in 6 (41) worked on a 
single batch.   

2. Improvements in interviewer performance over time: interviewers could be expected to become 
better at converting reluctant participants the longer they worked on the survey (e.g. as they 
learnt which arguments worked best for persuading MCS families). However if this was the case 
the improvement could be expected across all cases, therefore adjusting for changes in response 
rates between the batches for non-priority cases might provide a measurement solution.  

3. Seasonal effects: respondents might be more (or less) willing to take part in the second batch 
(late spring/summer) than first (late winter/early spring). As with point 2 above this could 
potentially be controlled by adjusting for overall changes to the response rate.  

4. Potential contamination between batches G  e.g. if the batches overlapped then interviewers might 
feel less motivated to complete their first batch cases fully, in knowledge of higher pay to come. 



  
 

Therefore it was desirable to have the vast majority of first batch fieldwork completed prior to 
issuing the second batch cases and informing interviewers of the revised payment structure.  

 

4. Implementation of the fieldwork interventions  
 

While the proposals were considered to be potentially beneficial to the study, their implementation also 
needed to be balanced against practical constraints, in particular fieldwork efficiency i.e. the desire to 
minimise interviewer travel distances between addresses and the availability and location of suitable 
interviewers. In relation to the allocation of interviewers, it was also decided to attempt to allocate more 
experienced interviewers to more difficult assignments and to attempt to allocate female interviewers to 
Indian, Bangladeshi and Pakistani families.     

4.1. Assignment to fieldwork batches 

The following approach was taken to assign cases to batches in England and Wales: 
 

1. All contact priority cases were first removed 
2. The remaining cases were then grouped within country into interviewer assignments of 

approximately 14 addresses so as to minimise the furthest travel distance across the 
assignments.  

3. The assignments in England and Wales were allocated randomly to the first or second batch after 
stratifying by the percentage of cases in the bottom 30%8 of modelled cooperation propensity. 
Five out of nine assignments were allocated to batch 1 and four in nine to batch 2 (as batch 1 
was planned to be larger). 

4. Priority addresses were then allocated to their nearest batch 1 assignment. 
5. Finally, any assignment with 20 or more addresses (after re-adding the contact priority cases) 

was split into two separate assignments. 
 
This resulted in balanced samples, in terms of the proportion of low cooperation propensity cases 
planned to be eligible for the additional bonus fee in each of the assignments after excluding the contact 
priority cases (see table 8).  
 
In addition, in order to evaluate the impact of this random allocation to batches on fieldwork efficiency, a � � � � � � � � 	 
 	 �  � � � � � 	 � � � �

wave allocation was also developed. In this approach, assignments were not 
allocated to batches randomly (i.e. step 3 skipped) and the priority cases were allocated to the nearest 
possible assignment rather than the nearest batch 1 assignment (i.e. step 4 altered). The difference in 
travel distances was negligible and therefore it was concluded that fieldwork efficiency had not been 
negatively affected by the random allocation of assignments to fieldwork batches.    
 
In Scotland and Northern Ireland the samples were grouped into a single batch for each school year, 
using the procedure described in step 2 above. In these countries, the samples were less balanced as 
no control was exercised over the proportions of cooperation priority cases assigned to them. In both 
countries the second batch had a higher proportion of cooperation priority cases.  
 
Table 8: Proportion of cases of cooperation priority, by country and fieldwork batch (excluding contact 
priority cases) 
 

Country Batch 1 Batch 2 Total 

% N % N % N 

England and Wales 23.6 6,268 23.4 5,012 23.5 11,280 

Scotland 20.2 341 27.9 1,389 26.4 1,730 

Northern Ireland 33.0 766 35.1 750 34.0 1,516 

Total 24.4 7,375 25.5 7,151 24.9 14,526 

 

                                                      
8
 At the time when the sample batching was completed 30% was the cut-off level planned for the experiment, this was later changed to 25%.  



  
 

Table 9 shows the proportion of the total samples which were contact priority cases, in each batch and 
country. It shows that, as a result of the prioritisation of contact priority cases in England and Wales, the 
batch 1 sample in these countries includes a high proportion (17%) of these case and none of these 
cases are in the batch 2 sample. For Scotland and Northern Ireland, it was not possible to allocate all of 
the contact priority cases to the first batch due to the constraint that they had to be interviewed in 
different school years.  
 

Table 9: Proportion of all cases of contact priority, by country and batch 
 

Country Batch 1 Batch 2 Total 

% N % N % N 

England and Wales 16.9 7,540 N/A 5,012 10.1 12,552 

Scotland 11.2 384 9.0 1,527 9.5 1,911 

Northern Ireland 6.0 815 4.5 785 5.3 1,600 

Total 15.6 8,739 2.4 7,324 9.6 16,063 

 
 

5. Preliminary results  
 

Based on wave 4 data (i.e. the dependent variables) the two propensity models appeared to show a 
considerable amount of discriminatory power in predicting those at risk of missed contact and refusal to 
cooperate. However a key question was whether the predictions would be accurate at wave 5.  
 
This section gives some preliminary results based on Batch 1 fieldwork in England and Wales. However, 
as fieldwork has not yet finished, only cases with a final outcome have been included in this analysis. 
This restricts the sample to 80 per cent of all issued cases in this wave.  
 
How do the actual contact and co-operation rates compare with the predicted contact and co-
operation propensities?    
 
Chart 3 shows the proportion of cases with non-contact outcomes by predicted contact propensity, 
grouped into deciles.  
 
Chart 3: Non-contact rate at wave 5 by predicted contact propensity decile     
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Chart 3 shows that the non-contact rate at wave 5 was strongly related to the predicted contact 
propensity score. It also follows roughly the same pattern as the predicted score, though the very high 
rates of non-contact predicted by the model for the lowest decile (see Chart 1) group are not observed. 
In addition, the chart shows that the non-contact rate begins to increase gradually from the fourth lowest 
decile onwards, which is similar to Chart 1.  
 
Chart 4 shows the proportion of cases with non-cooperation outcomes (conditional on being contacted) 
by predicted co-operation propensity, grouped into deciles.  
 
Chart 4: Non co-operation rate at wave 5 by predicted co-operation propensity decile  

wx wy wz w{ w| w} w~ w

x w � � ~ } | { z y x� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� �� ����� �������� ��  �¡¢�  �£¤ ¢ ¥ � � � � � � � � � � � � � � ¦ § ¨

 
Chart 4 shows that the non-cooperation rate at wave 5 was strongly related to the predicted co-operation 
propensity score. It also follows roughly the same pattern as the predicted score, though the very high 
rates of non-cooperation predicted by the model for the lowest groups (see Chart 2) are not observed. In 
particular, it is noticeable that the non-cooperation rate at wave 5 begins to increase from the third 
bottom decile i.e. it appears that the bottom 30 per cent are the most likely not to co-operate. This 
closely mirrors the predicted distribution shown earlier in Chart 2.     
 
Overall, it appears that the response propensity models were relatively accurate predictors of the actual 
wave 5 outcome. To expand this analysis, we plan also to look at other measures of being difficult to 
contact and difficult to co-operate at wave 5 such as number of calls, and whether or not the case was 
re-issued.     
 
How does the wave 5 non-contact rate vary by whether or not priority case?  
 
Table 10 shows the non-contact rate at wave 5 by whether or not the case was identified as a priority 
case i.e. in the bottom 10% of the contact propensity distribution or known mover.    
  
Table 10: Non-contact rate at wave 5 by whether or not priority case 
  

 Priority case Not a priority case 

% non-contacted at wave 5 18.1 3.2 

Number of cases 885 4756 

 
This shows that priority cases were much more likely to have a non-contact outcome than non priority 
cases. This is expected and is an extension of the results shown in Chart 3 above. It is notable that the 
non-contact rate for priority cases is slightly higher than the non-contact rate for the bottom decile in 



  
 

Chart 3. This is likely to be because the priority cases also include known movers in addition to the 
bottom decile of contact propensity cases. 
 
How does the wave 5 non-contact rate vary by whether or not contacted at wave 4?  
 
Table 11 shows the non-contact rate at wave 5 by whether or not the case was contacted at wave 4.  
 
Table 11: Non-contact rate at wave 5 by whether or not contacted at wave 4 
  

 Not contacted at wave 4 Contacted at wave 4 

% non-contacted at wave 5 25.4 4.0 

Number of cases 390 5251 

 
This shows that cases who were contacted at wave 4 have the same non-contact rate as cases who 
were not priority cases (which is unsurprising as there is a high degree of overlap between these two 
groups, as shown in Table 6). It also shows that cases who were not contacted at wave 4 have a higher 
non-contact rate at wave 5 than priority cases. This is slightly surprising as it implies that cases which 
were not contacted at wave 4 and were not selected as priority cases have higher non-contact rates at 
wave 5 than cases which were not contacted at wave 4 and were selected as priority cases, whereas the 
opposite may be expected as the intention was that the priority cases would be the most difficult to 
contact. One possible explanation is that the fieldwork intervention i.e. the prioritisation has led to a lower 
non-contact rate among the priority cases but this is unlikely as these results are based on batch 1 cases 
which all began at the same time. Alternatively, it may be that the wave 4 non-contact cases in batch 1 
are not a random sub-sample of all wave 4 non-contacted cases. We will need to re-visit this after batch 
2 has been completed.          
 
How does the wave 5 non-cooperation rate vary by whether or not target case?   
 
Table 12 shows the non co-

� � � � � � 	 �  � � � � � � � � � � © � � � � � � � � � � �  � � � � � 
 � � � � � � � � � � � � � � � 
 � � � 	 8 � 8 	 
the bottom 25% of the co-operation propensity distribution.  
 
Table 12: Non co-operation rate at wave 5 by whether or not target case 
  

 Target case Not a target case 

% non co-operation 24.9 12.1 

Number of cases 979 4351 

 
It shows that the non-cooperation rate is much higher among target cases than non-target cases. This is 
expected and is an extension of the results shown in Chart 4 above. The non-cooperation rate for target 
cases is approximately the same as the average non-cooperation rate for the bottom 30% of the 
predicted distribution shown in Chart 4.     
 
How does the wave 5 non-cooperation rate vary by whether or not co-operated at wave 4?   
 
Table 13 shows the non co-operation rate at wave 5 by whether or not the case co-operated at wave 4.  
 
Table 13: Non co-operation rate at wave 5 by whether or not co-operated at wave 4 
  

 Did not co-operate at wave 4 Co-operated at wave 4 

% non co-operation 52.1 10.6 

Number of cases 491 4839 

 
It shows that the non-cooperation rate is much higher among those that did not co-operate at wave 4 
compared with those who did co-operate at wave 4. The difference is much bigger than the equivalent 
comparison of target and non-target cases. This is slightly surprising as it implies that cases which did 
not co-operate at wave 4 and were not selected as target cases have higher non-cooperation rates at 
wave 5 than cases which were did not co-operate at wave 4 and were selected as target cases, whereas 



  
 

the opposite may be expected as the intention was that the target cases would be the most difficult to co-
operate. As noted earlier, a relatively large proportion of cases which did not co-operate at wave 4 could 
not be selected as target cases because they had already been selected as contact priority cases. This 
may be part of the explanation. Another possible explanation is that the fieldwork intervention i.e. the 
targeting of cases that were expected to be most difficult to persuade to co-operate has led to much 
lower non-cooperation rates among the target cases. 
 

6. Summary and provisional conclusions  

 
This paper has demonstrated how contact and cooperation propensities have been used to inform 
fieldwork practice on the fifth wave of the Millennium Cohort Study, a large-scale longitudinal survey in 
the UK. The results from the modelling clearly showed the importance of using survey process data from 
prior waves to predict contact and cooperation. Combined with key household and demographic 
variables measured at the baseline wave, our final models had reasonably good predictive power. The 
preliminary analysis of the early fieldwork returns appears to show the expected relationship between the 
predicted contact and cooperation propensities and the actual contact and cooperation rate at wave 5.  
 
However, as we used the wave 4 outcome as our dependent variable in the model, we were not able to 
include this variable as a predictor. As the models show that the survey outcomes from the most recent 
wave are strong predictors of response at the next wave, this seems like a disadvantage of our 
approach. In addition, preliminary analysis of fieldwork returns appears to show that the wave 4 outcome 
is more strongly related to the actual contact and cooperation rate at wave 5 than the classification of 
cases based on the predicted response propensities.     
 
We modelled contact and cooperation separately in order to target different fieldwork interventions on 
the difficult to contact and difficult to cooperate groups. However, the high degree of correlation between 
the predicted propensities and the overlap that this implies between difficult to contact and difficult to 
cooperate groups meant that in practice there appears to have been some unintended consequences 
i.e. the low contact propensity group which were targeted for case prioritisation included a relatively large 
number of cases that also had low cooperation propensity and hence were excluded from intervention 
targeted at these cases i.e. the interviewer incentive experiment.  
 
Finally, although we do not yet have results from the interviewer incentive experiment, this paper has 
shown that it was relatively straightforward to embed an experimental design in the main stage fieldwork 
for this large-scale survey without any loss of fieldwork efficiency and in a way that satisfied fieldwork � � �  
 � � � 
 �  
 � �  � � � � �  � � � � 	 
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nd did not create any perversities in 
fieldwork practice. Furthermore, it is notable that the experimental intervention was funded from within 
the existing fieldwork budget i.e. by reducing the re-issue budget and is a genuine attempt to make 
better use of existing resources i.e. it carries a real risk to the overall survey response rate. We felt that 
this risk was justified and we feel that as long as the potential confounding factors discussed earlier in 
the paper are adequately adjusted for in the analysis, the experiment will provide robust results which 
will help inform survey practice on other longitudinal surveys as well as future waves of MCS.         
  
    
 



  
 

Appendix 

Final Contact Model 

Number of strata = 9   Number of obs = 16539   

Number of PSUs = 398   Population size = 16593.6  

   Design df = 389   

   F(21, 369) = 54.81   

   Prob > F = 0.0000   

       

Contact Event Odds ratio Linearized S.E. t value P>t     [95% Conf. Interval] 

Contact in both wave 2 and 3 21.1 4.003 16.05 0.000 14.511 30.621 

Contact in wave 2 only 2.1 0.489 3.17 0.002 1.325 3.316 

Contact in wave 3 only 7.5 1.790 8.41 0.000 4.674 11.976 

Voted in Last General Election 1.5 0.161 3.67 0.000 1.203 1.839 

Other Housing Arrangements 0.5 0.089 -3.82 0.000 0.369 0.726 

Renting 0.5 0.063 -5.38 0.000 0.409 0.660 

Parents (Couple) 1.3 0.145 1.93 0.055 0.995 1.572 

Parent gender: Female 1.2 0.130 1.98 0.049 1.001 1.516 

Parent Ethnicity: Pakistani and 
Bangladeshi 

0.7 0.109 -2.14 0.033 0.539 0.974 

Parent Ethnicity: Black or Black British 0.7 0.125 -1.89 0.060 0.511 1.014 

Parent Ethnicity: Other Ethnic Group 0.5 0.123 -2.78 0.006 0.319 0.822 

Achieved qualification: NVQ5 1.6 0.164 4.44 0.000 1.292 1.940 

Achieved qualification: NVQ4 1.5 0.302 1.96 0.051 0.998 2.216 

Achieved qualification: NVQ3 1.8 0.405 2.60 0.010 1.153 2.798 

Achieved qualification: NVQ2 5.9 1.698 6.24 0.000 3.392 10.423 

Achieved qualification: NVQ1 2.2 0.780 2.12 0.034 1.059 4.390 

Contact adult born after 1980 0.4 0.090 -4.06 0.000 0.275 0.639 

Contact adult after 1965 and before 1981 0.6 0.113 -2.65 0.008 0.428 0.882 

Accommodation: House 1.3 0.174 2.07 0.039 1.014 1.706 

Wales (Status: Advantaged) 2.0 0.599 2.45 0.015 1.152 3.641 

Wales (Status: Disadvantaged) 1.5 0.203 2.85 0.005 1.129 1.937 

 
 
 



  
 

Final Cooperation Model  

Number of strata = 9   Number of obs = 15097   

Number of PSUs = 398   Population size = 16102.44  

   Design df = 389   

   F(28, 362) = 60.00   

   Prob > F = 0.0000   

       

Cooperation Event Odds ratio Linearized S.E. t value P>t     [95% Conf. Interval] 

Parent born after 1965 and before 1981 0.9 0.064 -2.11 0.035 0.735 0.989 

Achieved qualification: NVQ1 1.4 0.267 1.53 0.127 0.918 1.992 

Achieved qualification: NVQ2 1.6 0.178 4.65 0.000 1.335 2.038 

Achieved qualification: NVQ4 1.2 0.123 1.91 0.057 0.995 1.483 

Consent to Education information
9
 9.8 1.311 17.1 0.000 7.550 12.765 

Not consented to Education Information
9
  5.2 0.936 9.08 0.000 3.622 7.379 

Parent Ethnicity: Mixed 0.7 0.116 -2.12 0.034 0.509 0.974 

Cooperation both waves, partner
10

 participation 
both waves, consent

11
 both waves 

2.0 0.330 4.32 0.000 1.469 2.790 

Cooperation both waves, partner participation in 
both waves,  consent wave 2 only 

2.9 0.237 12.77 0.000 2.441 3.377 

Cooperation both waves, partner participation 
wave 2 only, consent both waves 

0.6 0.182 -1.66 0.098 0.338 1.097 

Cooperation, partner participation, and consent 
wave 2 only 

2.1 0.319 4.9 0.000 1.561 2.835 

Cooperation both waves, partner participation 
both waves, consent wave 3 only 

2.7 0.367 7.5 0.000 2.101 3.561 

Cooperation both waves, partner participation 
both waves, no consent both waves 

3.2 1.127 3.33 0.001 1.614 6.403 

Cooperation wave 2 only, partner participation in 
wave 2 only, no consent wave 2 

2.0 0.448 3.01 0.003 1.267 3.089 

Cooperation both waves, partner participation 
wave 3 only, consent both waves 

2.5 0.883 2.49 0.013 1.207 4.978 

Cooperation both waves, partner participation 
wave 3 only, consent wave 2 only 

1.8 0.275 3.59 0.000 1.291 2.389 

Cooperation wave 2 only, no partner 
participation, consent wave 2 only 

1.5 0.375 1.52 0.129 0.893 2.428 

Cooperation both waves, partner participation 
wave 3 only, consent wave 3 only 

2.0 0.467 2.93 0.004 1.254 3.156 

Cooperation wave 2 only, no partner 
participation, no consent

12
 

3.6 1.517 3.01 0.003 1.558 8.238 

Cooperation wave 3 only, no partner 
participation, consent wave 3 

0.4 0.092 -3.98 0.000 0.242 0.619 

Cooperation wave 3 only, no partner 
participation, no consent wave 3 

0.3 0.124 -2.94 0.003 0.152 0.688 

Parent gender: Female 1.1 0.072 2.24 0.026 1.017 1.299 

Housing Tenure: Renting 0.7 0.055 -4.13 0.000 0.636 0.852 

Housing Tenure: Other arrangements 0.7 0.077 -3.64 0.000 0.517 0.821 

Voted in past general election 1.2 0.077 3.33 0.001 1.089 1.393 

Wales (Status: Advantaged) 0.8 0.125 -1.61 0.108 0.559 1.060 

Northern Ireland (Status: Advantaged) 0.8 0.105 -1.64 0.101 0.625 1.043 

Northern Ireland (Status: Disadvantaged) 0.8 0.128 -1.53 0.128 0.563 1.075 

                                                      
9
 The reference category is not applicable, which represented more than 3,000 records. 

10
 Includes cases where there is no partner. This applies also to all other references in the table. 

11
 To access Health records. This applies also to all other references in the table. 

12
 This is a result that it is at odds with the pattern highlighted in the other explanatory variables, i.e. partner participation raises the odds to 

cooperation at wave 4 generally. However the number of households corresponding to this case is small (95) and the related CI large, so it may 
well be the case that this dummy estimate may be biased given the relationship with other explanatory variables and hence not fully in line  with 
expectations. 



  
 

Diagram of history1 (Household cooperation, consent to access health records and partner participation event history)
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