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Abstract

Background: There is an increasing trend towards lower participation in questionnaire surveys. This reduces
representativeness, increases costs and introduces particular challenges to longitudinal surveys, as researchers have
to use complex statistical techniques which attempt to address attrition. This paper describes a trial of incentives to
retain longitudinal survey cohorts from ages 16 to 20, to question them on the sensitive topic of sexual health.

Methods: A longitudinal survey was conducted with 8,430 eligible pupils from two sequential year groups from 25
Scottish schools. Wave 1 (14 years) and Wave 2 (16 years) were conducted largely within schools. For Wave 3 (18
years), when everyone had left school, the sample was split into 4 groups that were balanced across predictors of
survey participation: 1) no incentive; 2) chance of winning one of twenty-five vouchers worth £20; 3) chance of
winning one £500 voucher; 4) a definite reward of a £10 voucher sent on receipt of their completed questionnaire.
Outcomes were participation at Wave 3 and two years later at Wave 4. Analysis used logistic regression and
adjusted for clustering at school level.

Results: The only condition that had a significant and beneficial impact for pupils was to offer a definite reward
for participation (Group 4). Forty-one percent of Group 4 participated in Wave 3 versus 27% or less for Groups 1 to
3. At Wave 4, 35% of Group 4 took part versus 25% or less for the other groups. Similarly, 22% of Group 4
participated in all four Waves of the longitudinal study, whereas for the other three groups it was 16% or less that
participated in full.

Conclusions: The best strategy for retaining all groups of pupils and one that improved retention at both age 18
and age 20 was to offer a definite reward for participation. This is expensive, however, given the many benefits of
retaining a longitudinal sample, we recommend inclusion of this as a research cost for cohort and other repeat-
contact studies.

Background
There is an increasing trend towards lower participation
in questionnaire surveys [1]. This affects costs, as more
people have to be approached in order to meet the tar-
get sample size, and generally reduces representative-
ness, since participation is biased to particular groups.
The challenges are multiplied for longitudinal studies as
they aim to retain the same individuals across a number
of waves and, after the first wave, individuals who do
not respond cannot simply be replaced by substitutes
with the same characteristics. Statistical techniques offer

strategies which attempt to reduce bias introduced by
attrition, for instance weighting and multiple imputation
[2]. These options each have strengths and weaknesses
and require sophisticated statistical skills to implement
[2]. Naturally, whatever statistical approach taken to
reduce biases created by sample attrition, external and
internal validity is enhanced by retaining as many of the
original participants as possible [3].
The authors’ interest in response and retention rates

was motivated by their goal to maximise these within
the SHARE cluster randomised trial, which evaluated
the effectiveness of teacher-delivered sex education [4].
The trial surveyed young people at average age 14 in
school, age 16 in school (except for those who had left
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school at the earliest legal age allowed (age 16) and who
were sent a postal questionnaire to their home), ages 18
and 20 via postal questionnaires. The age range of the
different sweeps of the survey covered the transition
from school pupils to adults, a transition often asso-
ciated with geographical mobility which increases the
likelihood of attrition within the sample. A further chal-
lenge for this study was the sensitive topic of the
research, namely sexual health, which could also
adversely affect response rates. In order to address these
challenges, existing literature in the area of response
rates and retention was sourced in order to learn from
the work of other researchers.
Past research has shown that there are a number of

underlying demographic factors associated with
increased likelihood of participating in scientific research
and these include being female [3,5,6], of higher socioe-
conomic status [3,7-9], higher educational attainment,
being employed [6], and being married [9]. A number of
attempts have been made by researchers to increase par-
ticipation rates and these include, but are not limited to:
reducing the length of questionnaires [10]; using opt-out
rather than opt-in consent [11]; using colour and perso-
nalising questionnaires and survey correspondence
[12,13]; providing a letter of introduction with postal
surveys [14]; using telephone or postcard based prompts
in postal surveys [15]; and using financial incentives
[14,16-20]. This paper will focus upon the effect that
offering different types of financial incentives has upon
reducing attrition in longitudinal cohorts.
Researchers have explored a range of incentive strategies

in order to maximise response rates and the retention of
survey participants. Largely, these explorations have been
limited to surveys conducted with populations of physi-
cians or other professionals, leaving it unclear whether or
not these findings can be generalised to an adolescent
population. In a Cochrane review [21] of 292 RCT trials
with approximately 260,000 participants, a meta-analysis
found that when monetary incentives were used the odds
of response doubled, regardless of whether or not the
incentive was contingent upon the return of the question-
naire. In a subsequent systematic review [22] it was found
that for incentives less than $0.50 each additional $0.01
increased the odds of response by 1%. However, for incen-
tives over $0.50 each additional $0.01 provided a diminish-
ing marginal increase in response. Both of these reviews
examined studies that were conducted across both profes-
sional and lay persons and no exclusion criteria were
applied in reference to the topic of the research. As a
result of this, the findings of these reviews may not be gen-
eralisable to health related research conducted with
adolescents.
Where the use of incentives has been evaluated speci-

fically within the field of health related research, there

have been mixed results. In England, Roberts et al.
(2000) [20] found that the direct payment of £5 cash
incentives increased the response rate to a questionnaire
about HRT amongst women aged 40-65 years of age
(achieved 67% response rate), whilst inclusion in a prize
draw of £50 did not (56.1% response rate). Again based
in England, Roberts et al. (2004) [23] in an RCT to eval-
uate the effect of including a lottery incentive on
response rate found that the offer of entry into a lottery
style draw for £100 of high street vouchers had no effect
on the return rates of postal questionnaires amongst
respondents aged 18 years and over (lottery and no
incentive conditions both resulted in a 62% response
rate). This supported the findings of Aadahl and
Jørgensen (2003) [16] from Denmark who demonstrated
in another RCT exploring the effect of lottery incentives
on response rate that the inclusion of a lottery incentive
in their questionnaire on physical activity levels in adults
increased the response rate over the first few weeks of
the study, but made no overall significant difference to
the final response rate (lottery 63% response rate and no
incentive 60.4% response rate). Johannsson et al. (1997)
[24] based in Norway found that inclusion in a lottery
significantly improved the response rate to a postal sur-
vey on dietary trends in people aged 16-79 years of age,
compared with the offer of no incentive (72% versus
63%). Kalantar and Talley (1999) [18] from Australia
found that respondents who received an instant win lot-
tery ticket with a maximum prize of $25,000 (AUS) had
a significantly higher response rate than those who did
not (75% versus 68%).
Few of the studies described above address the effect

of incentives on the response rates to questionnaires
amongst adolescent/young adult populations. Of the
three studies that we identified, the following findings
were observed. Martinson et al. (2000) [19] from USA
found that both monetary and lottery style incentives
increased the response rate to postal questionnaires
about smoking amongst respondents aged between 14
and 17 years of age, with the greatest response rates
seen for definite monetary awards (74% response for
£15 cash, 69% for token, 63% for prize incentive and
55% with no incentive). The use of incentives did not
alleviate the existing gender and age biases in participa-
tion, with more girls and younger respondents returning
questionnaires. In contrast to the finding that incentives
do not increase response rate amongst predicted groups
of non-responders, USA based research by Datta et al.
(2001) [17] found in an analysis of incentive use in the
National Longitudinal Survey of Youth, 1997 Cohort
(NLSY97) that the use of monetary incentives can
increase the response rates of harder to reach young
people, with the size of the incentive being important
(the difficult group showing a 76% response to $10
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dollars and 78% for $20 - there was not a no incentive
condition). Finally, Collins et al. (2000) also based in
USA found that for young adults the size of the mone-
tary incentive was more important than whether the
incentive is pre-paid or contingent upon the return of a
questionnaire, with a 25% increase in payment resulting
in a 7% increase in response rate (the highest response
rate was 66%).
This paper aims to extend the current literature in

three key ways: first, to increase the limited knowledge
base about effect of incentives on 18 to 20 year olds in
the UK; second, to address the effect of the incentives
when collecting highly sensitive data, in this case data
relating to sexual attitudes and behaviour, drug use, sex-
ual abuse and domestic violence; and third, the effect of
incentives longitudinally. Furthermore, we were also
able to test method of completion, offering young peo-
ple a choice of traditional postal questionnaire, a web-
based questionnaire, or a telephone interview.

Methods
The data for this trial of incentives were collected within
the context of a cluster randomized trial to evaluate the
effectiveness of teacher-delivered sex education, the
SHARE study [4]. Ethical permission for the intervention
and questionnaire work with pupils was granted by
Glasgow University’s Ethical Committee for Non-Clini-
cal Research Involving Human Subjects. Following ethi-
cal approval, a randomised control trial (RCT) of school
sex education was conducted in non-denominational
state schools within 15 miles of the main cities in Tay-
side and Lothian regions of Scotland. Out of 47 schools,
25 agreed to participate.
Figure 1 is a flow diagram for this study and aims to

complement and clarify the methods and results of this
study. During 1996 and 1997 two successive cohorts of
13 - 14 year olds participated in a baseline survey (mean
age 14 years and two months). The 7,616 pupils who
participated (of the 8,430 eligible) were representative of
14 year olds throughout Scotland, in terms of parents’
social class and the proportion of one-parent house-
holds, using 1991 Census data [25]. Data were collected
annually from alternate cohorts, such that every two
years each cohort of young people was sampled until
they were 20 years old in 2002 and 2003 respectively.
Wave 1 and Wave 2 were conducted through self-com-
plete questionnaires in schools, although in Wave 2
(mean age 16 years, one month) the 27% who had
already left school at the minimum legal age of 16 were
sent postal questionnaires. During Wave 3, Cohort 1
was invited to complete a postal questionnaire, a web-
based questionnaire, or to do a telephone interview,
whilst Wave 3, Cohort 2 and all of Wave 4 was con-
ducted entirely through postal questionnaires. For pupils

still at school, pupils’ parents could choose to withdraw
their child from the study and pupils themselves could
opt out of the study. For pupils receiving a postal ques-
tionnaire, they were informed that they could withdraw
by returning a blank questionnaire.
The issue of attrition to postal questionnaires became

clear during the second wave of data collection, when
the early school leavers provided a poor response rate to
questionnaires (see Results). Given the importance of
maximising participation at age 18 and 20, after all the
pupils had left school and postal questionnaires were
the sole means of data collection, we ran a sub trial to
empirically explore the impact of different incentives on
participation. Participants at age 18 belonging to Cohort
1 were split into three randomly assigned groups clus-
tered by school. Group 1 received no incentive, Group 2
had a chance of winning one of twenty-five £20 King-
fisher vouchers (odds of approx. 1:300 and with a utility
value of 7 pence). Kingfisher vouchers can be spent in a
range of stores that sell products such as CDs, DVDs,
cosmetics, toiletries and DIY products, but do not sell
cigarettes or alcohol. Group 3 had a chance of winning
one £500 Kingfisher voucher (odds of approx. 1:1,333
and with a utility value of 38 pence). The following year
extra funding was secured to explore the impact (on
Cohort 2/Group 4, Wave 4) of offering a definite reward
for participation, each pupil was sent a £10 Kingfisher
voucher (a utility value of £10) on receipt of their com-
pleted questionnaire. Finally, at Wave 4 (the final wave)
when participants were aged 20, all participants were
offered a definite £15 Kingfisher voucher on receipt of
their completed questionnaire (a utility value of £15). In
addition, Cohort 1, were given the choice of completing
a web-based questionnaire, a telephone interview or a
postal questionnaire. At every stage the methods used in
this study were balanced across the original arms of the
trial (SHARE intervention versus control).

Statistical Methods
There were four stages to this analysis conducted within
SPSS version 14 (for descriptive statistics) and MLwiN
version 2.14 (for all significance testing, which allowed
for clustering at school level as school was the unit of
randomisation). First, descriptive statistics were used to
describe participation rates for each cohort over the
four waves of the trial. Second, the most powerful pre-
dictors of non-response were identified. The predictors
of non-response were primarily collected at baseline
when the participants were 14 years old and the sample
had over a 90% participation of the original eligible sam-
ple. Third, we tested whether the four conditions (no
incentive; chance of winning one of 25 Kingfisher vou-
chers; chance of winning one £500 Kingfisher voucher;
offer of £10 Kingfisher voucher contingent on return of
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Figure 1 flow diagram that complements and clarifies the methods and results of this study.
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a completed questionnaire) of the trial were balanced
across the most powerful predictors of non-response.
Fourth, and finally, we formally tested the impact of the
four incentive conditions.

Results
Table 1 complemented by Figure 1 shows the response
rates of each cohort at each wave of the survey. When
all of the pupils were still at school (Wave 1) over 90%
of both cohorts responded. The figure drops for Wave 2
when 27% of the pupils had left school. Wave 2 data
were collected from 5,458 young people giving an over-
all participation rate of 70.4%. There were major differ-
ences in the participation rate for those still at school
(81%) and early school leavers (39%). At Wave 3 Cohort
1 was randomly assigned to three groups: Group 1 were
not offered an incentive; Group 2 had a chance of win-
ning one of twenty-five £20 Kingfisher vouchers (odds
of approx. 1:300); and Group 3 had a chance of winning
one £500 Kingfisher voucher (odds of approx. 1:1,333)
this succeeded in retaining 32.5% of pupils approached
(only 26.4% of the original eligible sample). While, at
Wave 3 all young people in Cohort 2/Group 4 were
offered a £10 Kingfisher voucher on receipt of a com-
pleted questionnaires, 48.8% of pupils approached parti-
cipated and 41.1% of the original eligible sample was
retained. In Wave 4 both cohorts (all participants) were
offered a £15 Kingfisher voucher on receipt of a com-
pleted questionnaire and Groups 1 to 3 retained 37.4%
of those approached (24.7% of the original eligible sam-
ple), while Group 4 retained 48.7% of those approached
(34.4% of the original eligible sample).

Table 2 illustrates that only a very small proportion of
pupils from the original eligible sample failed to com-
plete a questionnaire in any wave (3%). Over half of
pupils participated in two or three waves of the survey.
It is of note that Group 4, which from age 18 (Wave 3)
were offered a definite reward for participation had 22%
of pupils participating in all 4 waves of the survey,
whereas the other three groups, that did not receive a
definite reward until age 20, had only 14.1% of pupils
participating in all 4 waves.
While the descriptive statistics described above sug-

gest that a definite reward for participation is helpful,
before formally testing this it is necessary to assess
whether the four incentive conditions were balanced for
key predictors of non-response. The predictors of non-
response had been explored within SHARE when devel-
oping inverse probability weights for use when analysing
data from age 16, Wave 2. The weighting strategy has
been described and used within a number of papers
arising from the SHARE study [26,27]. Table 3 below
shows the impact on response rate of the most powerful
predictors of non-response at 16, 18 and 20 years of age
in the SHARE study. These predictors of non-response
were: being male; at age 14 father was a manual worker
(blue-collar worker); mother was a manual worker; not
living with both parents; low parental monitoring; more
than £20 per week to spend; was drunk once a month
or more frequently; and finally, measured at age 16,
leaving school early (at the minimum legal age). It
should be noted that receiving the SHARE teacher deliv-
ered sex education was not related to questionnaire
participation.

Table 1 Information relevant to sample retention and response rates for each cohort

Year and
cohort (C)

Wave Method Age Eligible
start of
Wave

With-drawn Wrong
address*

Received
quest.

Got
data

(%) return rate of
those still in

study

(%) return rate of
original eligible

sample

1996 C1 1 Classroom 13-14 4234 171 N/A1 4063 3812 93.8 90.0

1997 C2 1 Classroom 13-14 4196 165 N/A1 4031 3804 94.4 90.7

1998 C1 2 Classroom
+ postal2

15-16 4197 174* 147* 3876 2991 77.2 71.3

1999 C2 2 Classroom
+ postal2

15-16 4187 137* 176* 3874 2863 73.9 68.4

2000 C1 3 Postal 17-18 3876 127* 313* 3436 1116 32.5 26.4

2001 C2 3 Postal 17-18 3874 32* 282* 3560 1739 48.8 41.4

2002 C1 4 Mix3 19-20 3436 604* 32* 2800 1047 37.4 30.5

2003 C2 4 Postal 19-20 3560 598* 10* 2952 1439 48.7 40.4

* When receiving a postal questionnaire, participants were told they could withdraw from the study by returning a blank questionnaire in the pre-paid envelope.
Wrongly addressed questionnaires were returned by the postal service in their original envelopes. However, it is possible that new residents opened the
envelope and then returned the blank questionnaire in the pre-paid envelope. Thus, there is a possibility of some of the ‘withdrawn’ numbers actually being due
to a ‘wrong address’.
1 The reason for N/A in this cell is that there was no possibility of a ‘wrong address,’ as all the questionnaires were completed in school classrooms, no pupils
had left school and thus no pupils required a questionnaire to be posted out to them.
2In 1998, overall participation of 2991 (71% of Cohort 1), those in school setting 2517 (82%) and postal questionnaires 474 (41%). In 1999, overall participation of
2863 (68% of Cohort 2), those in school setting 2427 (79%) and postal questionnaires 436 (37%).
3The ‘mix’ was a choice of completing a web-based questionnaire, a telephone interview or a postal questionnaire.

Henderson et al. BMC Medical Research Methodology 2010, 10:9
http://www.biomedcentral.com/1471-2288/10/9

Page 5 of 11



Table 2 Distributions for participating in different numbers of waves of the survey

Group
Group 1 Group 2 Group 3 Group 4

no
incentive

chance of winning 1 of
twenty-five £20 Kingfisher

vouchers

chance of winning
one £500 Kingfisher

voucher

definite £10 Kingfisher voucher
on receipt of completed

questionnaire
No. of waves in which pupils
participated n (%) n (%) n (%) n (%) Total

Zero participation (eligible
pupils who never participated in
any wave)

47 (3.2) 34 (2.7) 48 (3.2) 143 (3.4) 272

Participated in 1 wave only of
the study

340 (23.5) 318 (25.1) 405 (27.2) 958 (22.7) 2021

Participated in 2 waves of the
study

589 (40.7) 533 (42.1) 612 (41.0) 1399 (33.1) 3133

Participated in 3 waves of the
study

245 (16.9) 200 (15.8) 241 (16.2) 781 (18.5) 1467

Full participation in ALL 4 waves
of the study

227 (15.7) 182 (14.4) 185 (12.4) 943 (22.3) 1537

Total 1448 1267 1491 4224 8430

Table 3 Univariate effects of different predictors of participation upon respondent retention at ages 16, 18 and 20 (as
expected from the literature, all the predictors were significant, except for receiving the SHARE teacher-delivered sex
education at school)

Completed
questionnaire at
age 16 (Wave 2)

Completed
questionnaire at
age 18 (Wave 3)

Completed
questionnaire at
age 20 (Wave 4)

Odds
ratio

(95% CI) Odds
ratio

(95% CI) Odds
ratio

(95% CI)

All pupils (N = 8430)

Sex female 1.94 (1.76, 2.13) 2.65 (2.42, 2.91) 2.37 (2.16, 2.61)

male 1 1 1

Father manual versus non manual worker non-manual 2.27 (2.01, 2.58) 1.49 (1.34, 1.66) 1.32 (1.18, 1.48)

missing data 0.60 (0.54, 0.67) 0.82 (0.73, 0.92) 0.78 (0.70, 0.88)

manual 1 1 1

Mother manual versus non manual worker non-manual 1.99 (1.76, 2.26) 1.34 (1.19, 1.51) 1.26 (1.11, 1.42)

missing data 0.69 (0.61, 0.77) 0.79 (0.70, 0.89) 0.78 (0.69, 0.89)

manual 1 1 1

Family composition lives with mum only 0.53 (0.47, 0.59) 0.80 (0.72, 0.89) 0.74 (0.66, 0.82)

lives with dad only 0.40 (0.32, 0.51) 0.48 (0.36, 0.63) 0.45 (0.34, 0.61)

lives with neither parent 0.31 (0.21, 0.46) 0.41 (0.25, 0.67) 0.55 (0.34, 0.89)

missing data 0.03 (0.02, 0.05) 0.23 (0.16, 0.31) 0.26 (0.19, 0.37)

lives with both parents 1 1 1

Parental monitoring low parental monitoring 0.69 (0.63, 0.76) 0.63 (0.57, 0.69) 0.69 (0.63, 0.76)

high parental monitoring 1 1 1

Pocket Money more than £20 per week 0.87 (0.8, 0.89) 0.89 (0.87, 0.90)

less than £20 per week N/A* 1 1

Sexual intercourse by 16 years* has had sexual intercourse 0.91 (0.81, 1.01) 0.87 (0.78, 0.98)

missing data 0.26 (0.23, 0.29) 0.30 (0.27, 0.34)

has not had sexual
intercourse

N/A* 1 1

Early school leaving status leavers 0.15 (0.14, 0.17) 0.55 (0.50, 0.62) 0.65 (0.58, 0.73)

non-leavers 1 1 1
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The next step was to test whether randomisation had
helped to generate 4 groups that were matched across
the predictors of non participation. Table 4 shows that
the 4 groups were balanced (no statistical difference) for
all of the predictors of participation, namely, gender,
occupational classification of father, occupational classifi-
cation of mother, family composition, parental monitor-
ing, spending money, early school leavers and frequency
of drunkenness. This means that the randomisation of
the Groups 1 to 3 was successful and also balanced with
Group 4/Cohort 2. The balance with Group 4/Cohort 2
was expected given that the Cohorts are simply two con-
secutive year groups of pupils from the same schools,
geographical areas and had all their data collected at the
same time of year and at the same age.
Table 5 shows the results of two multivariate logistic

regressions that were undertaken to test the effects of
the incentives for pupils at ages 18 and 20. Before
incentives (baseline) at Wave 2 (age 16) there was no
significant difference in participation between any of the
four groups. After implementing the different incentives,
results show that at both 18 and 20 years, Group 4,
where respondents received a £10 voucher on receipt of
a completed questionnaire at Wave 3 (age 18), showed a
significantly increased likelihood of response.
Finally, Table 6 shows the uptake of our offer to com-

plete the questionnaire by postal questionnaire (pen and
paper), web or by telephone (free of charge). This choice
was offered to Groups 1 to 3 participants at Wave 4
(age 20), to see if offering alternative modes of complet-
ing the questionnaire would improve the participation
rate over that achieved in Wave 3. It is clear that the
overwhelming proportion of pupils opted for a question-
naire to be posted to them.

Discussion
The results confirm the challenge of retaining a longi-
tudinal sample by postal questionnaire, especially when
young people are making the transition from secondary
school to their adult life and are geographically mobile.
By the end of Wave 4 (age 20) we had retained a

quarter of Groups 1 to 3 and a third of Group 4. The
evidence shows that the difference in retention rate
was associated with the incentive conditions we evalu-
ated in the analysis for this paper. Group 1 was offered
no incentive, Group 2 a chance of winning one of
twenty-five £20 Kingfisher vouchers and Group 3 a
chance of winning one £500 Kingfisher voucher. When
formally tested none of these three strategies were suc-
cessful at increasing response rates. This finding is in
line with other (not youth specific) evaluations of lot-
tery incentives [16,20,24]. It was clear that the best
strategy for retaining all groups of pupils and one that
improved retention at both age 18 and age 20 was to
offer a definite reward for participation. This finding is
in line with that of Martinson et al. (2000) who found
that offering a definite monetary award for completion
of a smoking questionnaire by 14 to 17 year olds
yielded the largest increase in response rate [19]. Our
age 16 (Wave 2) participation rate (70%) was compar-
able with Martinson et al.’s [19] highest response rate
of 74% for 14-17 year olds.
No studies were identified that collected such sensi-

tive, sexual health, data and that covered four Waves at
the same ages as the SHARE RCT. The findings of this
study therefore provide unique evidence on retaining
young people in sensitive research over a transition per-
iod of their lives.
If the strategy of offering a definite reward for parti-

cipation were to be implemented earlier at age 15/16,
there may be a tension in offering a reward to early
school leavers while the others are still being surveyed
at school, as those still at school may feel their pre-
vious school-mates are being offered something simply
because they left early, while they are being disadvan-
taged for staying on at school. However, the benefits of
retaining leavers at an early stage may outweigh that
tension. Our participation rates for pupils still in a
school setting were very high (Wave 1 and vast major-
ity of Wave 2 participants), which suggests there
would be no added benefit of paying school based
pupils for completing questionnaires. In addition,

Table 3: Univariate effects of different predictors of participation upon respondent retention at ages 16, 18 and 20 (as expected from
the literature, all the predictors were significant, except for receiving the SHARE teacher-delivered sex education at school)
(Continued)

Drunkenness gets drunk once a month
or more

N/A* 0.74 (0.67, 0.81) 0.81 (0.73, 0.90)

never or rarely gets drunk 1 1

The SHARE teacher delivered sex education
intervention

Received SHARE 0.91 (0.82, 1.01) 0.92 (0.84, 1.01) 0.92 (0.84, 1.01)

Not received SHARE 1 1 1

*Some analysis is N/A at age 16. This is because the variables with N/A were themselves collected at age 16, thus we can not look at the impact of these on
participation rates at 16, because we do not know the information required for the non-responders. The other variables we were able to use were collected at
age 14, before the individuals did not respond, or in the case of early school leaving were provided to us by the school the participants’ attended.
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Table 4 Balance across the significant predictors of participation for the four incentive conditions (Groups 1 to 4)

Group 1 Group 2 Group 3 Group 4
no

reward
n(%)

25 prizes of £20
n(%)

one £500 prize
n(%)

£10 reward on receipt of completed
questionnaire n(%)

Total
N

Total N 1448 1267 1491 4224 8430

Gender (NS1)

male 687
(47.4)

638
(50.4)

687
(46.1)

2033
(48.1)

4045

female 713
(49.2)

590
(46.6)

747
(50.1)

2019
(47.8)

4069

missing data 48
(3.3)

39
(3.1)

57
(3.8)

172
(4.1)

316

Father manual versus non manual
worker (NS1)

non-manual 517
(35.7)

417
(32.9)

511
(34.3)

1411
(33.4)

2856

manual 493
(34.0)

441
(34.8)

510
(34.2)

1410
(33.4)

2854

missing data 438
(30.2)

409
(32.3)

470
(31.5)

1403
(33.2)

2720

Mother manual versus non manual
worker (NS1)

non-manual 604
(41.7)

511
(40.3)

618
(41.4)

1777
(42.1)

3510

manual 343
(23.7)

277
(21.9)

324
(21.7)

953
(22.6)

1897

missing data 501
(34.6)

479
(37.8)

549
(36.8)

1494
(35.4)

3023

Family composition (NS1)

lives with both parents 960
(66.3)

829
(65.4)

1016
(68.1)

2791
(66.1)

5596

lives with mum only 375
(25.9)

328
(25.9)

329
(22.1)

1027
(24.3)

2059

lives with dad only 50
(3.5)

54
(4.3)

54
(3.6)

149
(3.5)

307

lives with neither parent 12
(0.8)

12
(0.9)

22
(1.5)

57
(1.3)

103

missing data 51
(3.5)

44
(3.5)

70
(4.7)

200
(4.7)

365

Parental monitoring (NS1)

high parental monitoring 652
(46.6)

513
(41.8)

649
(45.3)

1858
(45.9)

3672

low parental monitoring 748
(53.4)

715
(58.2)

785
(54.7)

2194
(54.1)

4442

Pocket Money (NS1)

less than £20 per week 681
(48.6)

528
(43.0)

687
(47.9)

1790
(44.2)

3686

more than £20 per week 719
(51.4)

700
(57.0)

747
(52.1)

2262
(55.8)

4428

Sexual intercourse by 16 years of age
(NS1)

has had sexual intercourse 373
(36.6)

334
(37.4)

404
(37.4)

1057
(36.9)

2168

has not had sexual intercourse 637
(62.4)

544
(60.9)

666
(61.7)

1767
(61.7)

3614

missing data 8
(0.8)

15
(1.7)

10
(0.9)

39
(1.4)

72

Henderson et al. BMC Medical Research Methodology 2010, 10:9
http://www.biomedcentral.com/1471-2288/10/9

Page 8 of 11



school students frequently complete questionnaires and
sit tests without any cash incentive. For those that
have left the school setting, a voucher/cash incentive
could be viewed as paying participants for their time
that they could otherwise be using to do paid work.
A limitation of our study was that we randomised

Groups 1 to 3 who all belonged to Cohort 1, while
exactly a year later all of Cohort 2 became Group 4. Ide-
ally, we would have randomised all four groups. The
reason for not randomising all four groups was due to
inadequate funding to allow us to test for a definite
reward for participation when we randomised Cohort 1.
We succeeded in securing the additional funding the
following year. However, the two cohorts are simply two
consecutive year groups of pupils from the same
schools, which were randomly assigned at school level
within the context of the SHARE RCT [4], data were
always collected at the same time of year (the Autumn/
Fall term), the participants were the same age when
completing questionnaires and no significant effect of
Cohort has ever been detected within the SHARE RCT
[4]. Thus, there is no reason to expect Group 4/Cohort

2 not to be balanced across the predictors of participa-
tion with Groups 1 to 3. The analysis shown in Table 4
confirms that all four groups were balanced across all
the predictors of participation. Thus, while this is not a
conventional randomised trial, it is a fair trial of the
four different incentives explored in this paper.
The uptake of our offer to complete the question-

naire by web or by telephone (free of charge) was very
low and did not seem worth the substantial costs of
setting-up these options. In 2002 and 2003 the over-
whelming preference was to complete by paper and

Table 4: Balance across the significant predictors of participation for the four incentive conditions (Groups 1 to 4) (Continued)

Early school leaving status (NS1)

non-leavers 1053
(72.7)

874
(69.0)

1135
(76.1)

3054
(72.3)

6116

leavers 395
(27.3)

393
(31.0)

356
(23.9)

1170
(27.7)

2314

Drunkenness (NS1)

never or rarely gets drunk 867
(59.9)

687
(54.2)

761
(51.0)

2430
(57.5)

4745

gets drunk once a month or more 481
(33.2)

486
(38.4)

466
(31.3)

1309
(31.0)

2742

Missing data 100
(6.9)

94
(7.4)

264
(17.7)

485
(11.5)

943

1 All results were NS at the 95% level of confidence.

Table 5 Effect of incentives at baseline (age 16), age 18 and age 20 year olds (the results that are statistically
significant are in bold)

Covariate Sub-group Age 16 (baseline for
incentives)

Age 18 Age 20

Odds ratio (95% CI) Odds ratio (95% CI)

All pupils (N = 8430)
Type of reward offered at age 18

25 prizes of £20
(Group 2)

1.01 (0.86, 1.19) 0.89 (0.74, 1.05) 0.91 (0.77, 1.09)

One £500 prize
(Group 3)

1.11 (0.95, 1.30) 1.00 (0.85, 1.18) 0.88 (0.75, 1.04)

£10 voucher on receipt of
completed questionnaire

(Group 4)

.89 (0.78, 1.02) 1.87 (1.64, 2.13) 1.49 (1.30, 1.70)

No reward
(Group 1)

1 1 1

Table 6 Wave 4 Cohort 1 participants’ uptake of offer to
complete the questionnaire by pen and paper, web or
telephone interview

Questionnaire mode N (%)

Postal (pen and paper) 759 (72.5)

Web based 263 (25.1)

Telephone administered 20 (1.9)

Total complete questionnaires 1047
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pen. However, since access to broadband continues
apace, it might be worth exploring the web option
again in the future.

Conclusions
The best strategy for retaining all groups of pupils
beyond school and one that improved retention at both
age 17/18 and age 19/20 was to offer a definite reward
for participation. While this is expensive, given the
many benefits of retaining a longitudinal sample, we
recommend inclusion of this as a research cost for
cohort and other repeat-contact studies.
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