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Telephone interviews can be used to collect follow-up data subsequent
to no response to postal questionnaires in clinical trials

Ranjit Lalla,*, Dipesh Mistrya, Chris Bridlea, Sallie E. Lamba,b
aWarwick Clinical Trials Unit, Warwick Medical School, University of Warwick, Gibbett Hill Road, Coventry CV4 7AL, United Kingdom

bKadoorie Critical Care Research Centre, University of Oxford, Oxford, United Kingdom

Accepted 6 April 2011; Published online 9 August 2011
Abstract
Objective: Follow-up data were collected using postal questionnaires and if participants did not respond, then data was collected using
telephone interviews. The objectives of this study were to examine, for the two methods, how respondents differed in characteristics and
whether the observed treatment difference varied.

Study Design and Setting: A large clinical trial of lower back pain.
Results: About 60% (98/163) of the nonresponders to postal questionnaire provided data by telephone, which increased the overall

response rate by 14% (from 71% to 85%). A consistent treatment difference was found across the methods for the outcome measures
at 12 months, implying that the observed treatment effect had not been modified. There were some differences between the participants:
responders of postal questionnaire were older, likely to be female, white (ethnic origin), not working, with less disability of back pain,
compared with those who responded by a telephone interview. At 12 months, there was greater improvement in back pain, disability,
and general health for those who responded by postal questionnaires.

Conclusion: Researchers should consider the use of more than one method of collecting data as this increases response rate, participant
representativeness, and enhances precision of effect estimates. � 2012 Elsevier Inc. All rights reserved.
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1. Introduction

Several methods for collecting follow-up data from par-
ticipants who take part in research studies have been cited
in the literature and these include the use of the postal ques-
tionnaires, face-to-face interviews, telephone interviews,
and use of the Internet [1e3]. The postal questionnaire is
the most frequently used and is considered to be the most
cost effective but is often associated with the lowest re-
sponse rate [4]. Poor response to questionnaires is known
to reduce the statistical power of the study as the ‘‘effec-
tive’’ sample size is reduced. It can also introduce bias if
the nonresponders are systematically different on outcomes
of interest to those who respond to the questionnaires.

Much of the literature focuses on assessing ways of
improving response to postal questionnaires at follow-up
(e.g., giving incentives, use of shorter questionnaires, or
use of reminders by telephone to return questionnaires)
[5,6]. The use of an additional method, such as a telephone
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interview, as a means of collecting follow-up data from
mailed nonresponders has been reported in a limited num-
ber of social and health surveys [7e10]. However, there are
no studies that report the use of two or more methods of
collecting follow-up data in a randomized clinical trial set-
ting, where the comparison of interventions or treatments is
of focal interest.

This observational study uses data obtained from a large
clinical trial of back paindthe Back Skills Training Trial
(BeST) [11]dwhere participants were randomized to one
of two complex interventions. The use of the postal ques-
tionnaire was the primary method of data collection at
follow-up, and if participants had not responded to mailed
questionnaires, then attempts were made to capture data
on a shorter version of the paper clinical forms through
telephone interviews.

The primary aim of this article was to assess whether the
estimated intervention effects differed for the two methods
of data collection: postal questionnaires or telephone inter-
views, which were subsequently documented on paper
questionnaires. A secondary aim was to explore how those
who responded to the follow-up postal questionnaire dif-
fered to those who responded to a telephone interview.
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What is new?

Key findings?
The key findings in this study were that participants
who responded to postal questionnaire differed in
some of their demographic characteristics and base-
line outcomes compared with those who responded
by telephone interviews. These differences may be
a potential source of bias, which occur because the
methods of data collection differ in their implementa-
tion. However, if any degree of bias was present, this
was consistent across the treatment arms. The impli-
cation of this was that an overall treatment difference
for an outcome could be obtained irrespective of the
way the data have been collected.

What this adds to what was known?
In clinical trials, where the comparison of interven-
tions is of focal interest, follow-up data are often col-
lected using a single method, for example, postal
questionnaires. In this article, we have illustrated that
collecting data on respondents of postal question-
naires supplemented with collecting data on nonre-
spondents by telephone can increase response and
increase generalizability.

What is the implication, what should change now?
The implication of this article is: telephone inter-
views should be considered as an effective way in re-
ducing loss to follow-up of participants in clinical
trials; researchers should consider additional methods
of collecting data from participants who are not re-
sponding to initial requests. However, if different
methods are used to collect data in a clinical trial,
then the data need to be carefully scrutinized for
any biases and how these may affect the overall esti-
mate of treatment effect.

For both these aims, the following were evaluated: (1) de-
mography and baseline outcomes; (2) response rates; (3)
missing data; (4) internal consistency of each outcome,
and (5) the 12 month outcome measures.
2. Subjects and methods

2.1. Design and participants

The BeST [11,12] was a two-armed pragmatic multicen-
tered randomized controlled trial. The main aim of this trial
was to estimate the clinical effectiveness of two complex in-
terventions: activemanagement (AM)vs.AMplus a cognitive
behavioral approach (CBA) (AMþ CBA) for subacute and
chronic low back pain. AM is the standard intervention for
back pain and consists of an advice session supplemented
by theBackBook [13]. TheCBA intervention details a cogni-
tive-based program, which covers several areas, thought to be
fundamental for managing back paindpain assessment and
coping strategies, goal setting, and exercise and its benefits
[14]. This program was delivered in group sessions over
a 6-week period. All eligible participants, who satisfied the
study criteria, were required to complete a baseline question-
naire, after which they were randomly assigned to one of the
two therapy groups in a ratio of 1:2 (AM:AMþCBA).An in-
dependent telephone randomization service (based at the
Medical Research Council Clinical Trials Unit in London)
was used and randomization was generated using stratified
blocks, where the strata were the center and severity of back
pain (moderate, severe/very severe). Follow-up data were
collected 12 months after randomization using postal ques-
tionnaires. Nonrespondents of the initial self-reported ques-
tionnaire were sent another questionnaire with a reminder
letter after 2 weeks of the first questionnaire being mailed
out. If the latter still had not been returned after another 2
weeks (i.e., after 4 weeks of the first questionnaire being
mailed out), participants were telephoned to remind them to
fill in the questionnaire or if they had misplaced their copy,
then arrangements were made for another questionnaire to
be sent out. If the questionnaire remained unreturned after
a further 2weeks (i.e., 6 weeks of the first questionnaire going
out), a telephone call was made to the participant to ask if it
was possible to collect a limited set of data over the telephone.
2.2. Telephone interview process

Telephone interviews were conducted by three health
professionals (one research nurse and two research physio-
therapists) who had initially recruited participants into the
trial. The content of the interviews were standardized,
and the health professionals were trained in how to admin-
ister the telephone interviews. The interview required the
completion of a shorter version of the postal questionnaire.
The postal questionnaire comprised seven validated instru-
ments and three of these were selected for the telephone in-
terview and completed in full. The order and layout of the
questions was the same as presented in the postal question-
naire. Interviewers were instructed to read the question and
response categories exactly as written in the paper ques-
tionnaire. They then recorded the response provided by
the participant. If the participant requested further informa-
tion or explanation, the question was read out again but no
additional information was offered. Telephone interviews
lasted an average of 5 minutes.
2.3. Outcome measures

The outcome measures used to assess treatment efficacy
in both the postal and telephone questionnaires were the
modified Von Korff scale [15], the Short Form 12 (SF-12)
[16], and the Euro-QoL (EQ-5D) [17]. The modified Von
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Korff scale was one of the primary outcome measures in the
BeST [11] and was used to assess back pain and disability
in the last 4 weeks. It comprised of six questions, each
scored on a scale from 0 (no pain/disability) to 10 (worst
pain/disability). The first three questions related to disabil-
ity and asked about how back pain interfered with (1) daily
activity; (2) recreation; and (3) ability to work. The last
three questions related to pain and assessed (1) worst pain;
(2) average pain; and (3) rating of back pain today. Each
subscale (pain and disability) was transformed into a score
ranging from 0 (no pain/disability) to 100 (worst pain/dis-
ability). In addition to this, we also collected data on qual-
ity of life using the SF-12 and general health status using
the EQ-5D. The physical and mental health composite
scores were computed from the SF-12 measure. These
scores were obtained from 12 questions and ranged from
0 to 100, with a higher score indicating better physical/
mental functioning. The EQ-5D is a standardized instru-
ment for use as a measure of health outcome and a higher
score signifies a better health-related quality of life. It is
based on five dimensions (mobility, self-care, usual activi-
ties, pain/discomfort, and anxiety/depression) and these
were converted into a single summary score typically rang-
ing from 0 (death) to 1 (perfect health state).

2.4. Statistical analysis

The data collected on the postal questionnaires and that
provided by the telephone interviews as recorded on paper
questionnaires were entered into an ACCESS 2003 (Micro-
soft) [18] database by one data entry clerk. A 100% valida-
tion check was carried out on a random sample of 10% of
participants drawn from the database. All these data were
checked against the paper questionnaires (both postal and
those used to record the responses from the telephone inter-
view) for correctness. Acceptable error rates for data entry
(i.e., !0.5% as given in [19]) were obtained. All the data
entry, cleaning, and validation processes were identical
for both sources of data. The statistical analysis was carried
out using STATA version 10 [20]. All P-values less than
0.05 were regarded as statistically significant.

2.4.1. Response rates at follow-up
Response rates were summarized for (1) each method of

data collection within the two intervention arms and (2)
methods of data collection alone. In the CONSORT dia-
gram [21], the percentage of participants was based on total
number randomized within each treatment arm. The
chi-square test statistic was used to assess the association
of response to questionnaire (postal and telephone) and in-
tervention group.

2.4.2. Demographic characteristics and baseline
measures

Participant characteristics and baseline measures were
summarized using unadjusted summaries for (1) each
intervention by the method of data collection and (2) the
method of data collection alone. A linear regression model
was fitted for each continuous demographic and baseline
measure, with independent variables as treatment, method
of data collection, and the interaction of treatment and
method of data collection. The purpose of these linear re-
gression models was to assess whether the difference in the
interventions was consistent across the two methods of
data collection (using the interaction term). In the case
of a nonsignificant interaction term, two linear regression
models were fitted to assess the difference in the methods
of data collection: (1) with only the main effect of the
method of data collection in the model and (2) with main
effects of treatment and methods of data collection. The
results were very similar for both of these models and
therefore the difference in the response (and 95% confi-
dence intervals) provided by the two data collection
methods and their P-values were reported using the models
where adjustments were made for the treatment effect.
Categorical variables were fitted in a similar way using lo-
gistic regression models and variables with more than two
categories were fitted using polytomous models. Ethnicity
was found to be sparse in some of the categories, and the
polytomous model allowing for the exact test was used to
account of this. The adjusted odds ratios (and the 95%
confidence intervals) were provided for each of these
models, with the referent category as the last category
on the scale. The P-values were obtained for these odds
ratios.

2.4.3. Missing data at follow-up
The total number of questions for each outcome where

participants had not provided a response were documented
and summarized for (1) each type of data collection
method within each of the treatment interventions and (2)
for each method of data collection alone. The percentage
of missing questions for a given scale was computed as
follows:
number of missing questions

ber of respondersÞ � ðnumber of questions presentedÞ
where the number of responders is provided in the CON-
SORT diagram. For a given outcome, any one participant
could have more than one question unanswered of the to-
tal number of questions, which form the inventory score.
Because of this dependence, we attempted to fit a two-
level multihierarchical random effect logistic regression
model, where the dependent variable was the missing/non-
missing item and the random effect variable was partici-
pant at level 2 with the individual questions nested at
level 1. The fixed effects were treatment intervention
and method of data collection together with the interaction
term of these two fixed effects. It was not possible to com-
putationally fit these models because of the small frequen-
cies in some of the cells. Instead, we had to use the
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ordinary exact logistic regression models, which assumed
independence in the items and accounted for the small cell
frequencies. Both the mental and physical component
scores use all the 12 questions presented on the SF-12
scale.

2.4.4. Internal consistency
The Cronbach’s alpha, which is a coefficient of internal

consistency, was computed for each of the instruments
(modified Von Kroff [disability and pain], SF-12, and the
EQ-5D), for (1) both methods of data collection within
each treatment and (2) for both methods of data collection
alone. The internal consistency indices were computed us-
ing all the SF-12 items for the mental and physical compo-
nent scores. The Cronbach’s alpha indicates the degree to
which individual questions group together to form com-
bined scale indices. A low (!0.7) Cronbach’s alpha indi-
cated that the instrument was no longer measuring
a single trait variable.

2.4.5. Outcome measures at follow-up
In the main effectiveness analysis [11], the focus was on

the evaluation of a treatment difference where the outcome
measures were analyzed as change from baseline (baseli-
neefollow-up). Linear regression models were fitted with
the independent variable as the treatment intervention, ad-
justed for the covariates gender, age of the participant,
and baseline outcome and therefore no other adjustments
for significant baseline variables was made. In the analysis
presented in this article, the aim was to see if the methods
of data collection had resulted in different estimates of the
Fig. 1. Flow diagram showing the flow of participants for the BeST trial. Ab
proach; BeST, Back Skills Training Trial.
intervention effect, which was of ultimate interest. Thus,
the latter regression models were fitted, with the inclusion
of the method of data collection as a main effect term
and the interaction term of treatment intervention and
method of data collection. The interaction term in the
model was used to assess whether the observed intervention
difference were similar over the method of questionnaire
administration. In the case of nonsignificant interaction
terms, only the main effect model was fitted. This provided
the adjusted means and mean difference (and 95% confi-
dence intervals) for the two levels of the data collection var-
iable, given that the treatment and other covariates were
present.
3. Results

3.1. Response rates at follow-up

In total, 701 participants were randomized into the
BeST trial, with 233 participants randomized to AM and
468 to AMþCBA (Fig. 1). This was the total planned
sample size for this clinical trial. All randomized partici-
pants completed a baseline clinical record form providing
some or all of their baseline data. Follow-up data at 12
months was available for 85.4% (598/701) of all patients
randomized. The total response rate to the postal question-
naire at 12 months was 71.3% (n5 500). Of the nonre-
sponders, 23.3% (n5 163) were subsequently contacted
by telephone for follow-up data and 5.4% (n5 38) had
withdrawn from the trial. Approximately 60% of these
mailed nonresponders provided outcome data by
breviations: AM, active management; CBA, cognitive behavioural ap-
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telephone. This increased the overall response rate of the
trial by 14% from 71% to 85%. Of those randomized to
the AM arm, 16.3% (n5 38) participants provided data
by telephone. Of those who were randomized to the
AMþCBA arm, 12.8% (n5 60) subjects provided data
by telephone. There was no evidence to suggest that there
was an association between the number of participants re-
sponding (mailed and telephone) across the intervention
arms and the method of data collection (Chi-square test
statistic: P5 0.21).
3.2. Demographic characteristics and baseline
measures

No significant interaction terms (treatment�method
of data collection) in the linear regression models were
apparent, implying that the demographic and baseline
measures were consistent across the two methods of data
collection (Tables 1 and 2). Omitting the nonsignificant
interaction meant that we could assess the difference in
participant characteristics for the methods of question-
naire administration. Postal questionnaire respondents
were significantly older compared with those responding
by telephone. There was some suggestion that males
were more likely to respond to a telephone interview
than females, and that females were more likely to
respond to a postal questionnaire than males
(P-value5 0.032). There were more participants of white
ethnicity who responded to postal questionnaires than
those of any other origin. There was significant evidence
to suggest that participants not in employment were
much more likely to respond to a postal questionnaire
compared with those interviewed. All of the baselines
outcome measures with the exception of the SF-12 phys-
ical score were found to be significantly different when
comparing the two methods of data collection. Partici-
pants responding by telephone reported higher mean
modified Von Korff scores and lower SF-12 mental and
EQ-5D scores compared with those responding by post.
This implied that participants who were interviewed
were generally poorer in health (i.e., back pain, disabil-
ity, mental state, and health-related quality of life) com-
pared with those who were followed up by a postal
questionnaire.
3.3. Missing data at follow-up

The proportion of missing questions were higher on the
postal questionnaire compared with the questionnaire used
to collect the interview data (Table 3). The interaction
terms from the logistic regression models could not be fit-
ted for the modified Von Korff scores because of the pres-
ence of ‘‘no missing data’’ for the telephone assessments.
The interaction term in the models for the SF-12 and EQ-
5D scores was found to be significant. The implication of
this was that the degree of missingness between the
treatment arms was not similar over the methods of data
collection. However, this result was interpreted with cau-
tion, as the test of interaction terms in both model were un-
derpowered and the findings may be spurious.

3.4. Internal consistency

The Cronbach’s alpha values illustrate that the unidi-
mensionality of each instrument is acceptable and that the
measures are indeed assessing a single trait (Table 4).
The EQ-5D measure collected over the telephone for those
on the AM arm illustrated a lower Cronbach’s alpha (0.57)
compared with the value produced for those on the
AMþ CBA arm. On visual inspection, with the exception
of the latter, differences in the Cronbach’s alpha values
for the two intervention arms were approximately the same
across the two methods of data collection. This suggests
that the unidimensionality of the measures assessed for
the two interventions is not affected by the method of data
collection. Also, on comparing the indices obtained for the
postal and telephone methods alone, there appeared to be
no reason to assume that unidimensionality was not
consistent.

3.5. Follow-up at 12 months

For each outcome, the interaction term of treatment and
method of data collection in the model was nonsignificant,
suggesting that the estimate of the treatment difference
(based on change from baseline to 12 month scores) had
not been influenced by the method of data collection (see
Table 5). Assessment of the main terms regression models
provided evidence of a significant difference in the change
scores for the participants who were interviewed and those
who provide postal response for the modified Von Korff
Disability and EQ-5D scores. Participants who responded
by postal questionnaire had greater improvement in their
back pain and disability and a smaller deterioration in their
general health compared with those who had responded by
a telephone interview.
4. Discussion

The total sample size for the BeST trial of 701 partici-
pants took account of 25% loss to follow-up. However, de-
spite this, it is recognized that some of the analyses
presented are underpowered, particularly the test of the in-
teraction terms in the regression models. Thus, the signifi-
cant interaction between treatment and method for missing
items should be interpreted with caution. Also, when com-
paring the two methods of data collection, it is advisable to
place less emphasis on the P-values and give more attention
to the point estimates and 95% confidence intervals. With
this in mind, there is suggestion from the results that the
characteristics and outcomes of participants who respond
by the two methods of data collection are somewhat



Table 1. Demographic characteristics at baseline

Demographic
characteristics

AMa AMD CBAa Totalb

Postal
Telephone
interview Postal

Telephone
interview Postal

Telephone
interview Postal vs. Telephonec

Age (yr)
N (%) 161 (80.9) 38 (19.1) 339 (85.0) 59 (14.8) 500 (83.8) 97 (16.2)
Mean 56.1 46.1 54.7 47.8 55.2 (14.1) 47.1 (14.2) 8.1**
95% CI 54.04e58.26 41.28e50.93 53.16e56.20 44.25e51.28 53.92e56.39 44.27e49.95 5.0e11.2
Missing, n (%) 0 0 0 1 (100.0) 0 1 (100.0)

Sex
Male, n (%) 61 (79.2) 16 (20.8) 131 (79.9) 33 (20.1) 192 (79.7) 49 (20.3) 0.6 (0.4e0.9)
Female, n (%) 99 (81.2) 22 (18.2) 208 (88.5) 27 (11.5) 307 (86.2) 49 (13.8)
Missing, n (%) 1 (100.0) 0 0 0 1 (100.0) 0

Ethnicity
White, n (%) 145 (82.9) 30 (17.1) 305 (87.1) 45 (12.9) 450 (85.7) 75 (14.3) 0.3* (0.1e1.4)
Asian or Asian British,

n (%)
2 (33.3) 4 (66.7) 13 (72.2) 5 (27.8) 15 (62.5) 9 (37.5) 1.2* (0.2e6.0)

Black or Black British,
n (%)

2 (66.7) 1 (33.3) 3 (50.0) 3 (50.0) 5 (55.6) 4 (44.4) 1.6* (0.2e10.8)

Chinese or other, n (%) 3 (75.0) 1 (25.0) 3 (60.0) 2 (40.0) 6 (66.7) 3 (33.3)
Missing, n (%) 9 (81.8) 2 (18.2) 15 (75.0) 5 (25.0) 24 (77.4) 7 (22.6)

Left full-time education
Age �16, n (%) 81 (80.2) 20 (19.8) 195 (86.7) 30 (13.3) 276 (84.7) 50 (15.3) 0.7 (0.4e1.2)
Age 17e19, n (%) 45 (83.3) 9 (16.7) 75 (86.2) 12 (13.8) 120 (85.1) 21 (14.9) 0.6 (0.3e1.2)
Age �20, n (%) 28 (77.8) 8 (22.2) 53 (79.1) 14 (20.9) 81 (78.6) 22 (21.4)
Missing, n (%) 7 (87.5) 1 (12.5) 16 (80.0) 4 (20.0) 23 (82.1) 5 (17.9)

Work
No, n (%) 91 (88.3) 12 (11.7) 171 (89.1) 21 (10.9) 262 (88.8) 33 (11.2) 2.2* (1.4e3.4)
Yes, n (%) 69 (72.6) 26 (27.4) 167 (81.1) 39 (18.9) 236 (78.4) 65 (21.6)
Missing, n (%) 1 (100.0) 0 1 (100.0) 0 1 (100.0) 0

Frequency of LBP
Everyday, n (%) 108 (79.4) 28 (20.6) 228 (84.1) 43 (15.9) 336 (82.6) 71 (17.4) 1.1 (0.5e2.4)
Between everyday &

3/4 of the days, n (%)
24 (92.3) 2 (8.7) 57 (89.1) 7 (10.9) 81 (90.0) 9 (10.0) 0.6 (0.2e1.5)

Between 3/4 and 1/2
of the days, n (%)

11 (73.3) 4 (26.7) 29 (87.9) 4 (12.1) 40 (83.3) 8 (16.7)

Missing, n (%) 18 (81.8) 4 (18.2) 25 (80.6) 6 (19.4) 43 (81.1) 10 (18.9)

Severity
Not at all troublesome 0 0 0 0 0 0
Slightly troublesome,

n (%)
8 (72.7) 3 (27.3) 17 (77.3) 5 (22.7) 25 (75.8) 8 (24.2) 2.2 (0.7e8.1)

Moderately
troublesome, n (%)

79 (87.8) 11 (12.2) 160 (88.4) 21 (11.6) 239 (88.2) 32 (11.8) 1.0 (0.4e2.7)

Very troublesome, n (%) 49 (73.1) 18 (26.9) 107 (81.1) 25 (15.9) 156 (78.4) 43 (21.6) 2.0 (0.8e5.5)
Extremely troublesome,

n (%)
7 (77.8) 2 (22.2) 30 (90.9) 3 (9.1) 37 (88.1) 5 (11.9)

Missing, n (%) 18 (81.8) 4 (18.2) 25 (80.6) 6 (19.4) 43 (81.1) 10 (18.9)

Abbreviations: AM, active management; CBA, cognitive behavioural approach; CI, confidence interval; LBP, low back pain.
Note: Mean difference is for the ‘‘age’’ variable only, for the remaining variables the odds ratios (with the last category on the scale as referent)

have been used to express a comparison between the methods of follow-up.
*Indicates 0.001� P-value!0.05; ** indicates P-value!0.001: P-value is provided from the ‘‘data collection’’ main effect term in the linear

regression model: response5 b0þ b1 treatmentþ b2 data collection.
a Row percentages are based on the total respondents within each treatment arm and each row.
b Row percentages are based on the total respondents with each row.
c Mean difference was expressed for the age variable only; for the remaining variables the odds ratio was used for comparison of the methods of

data collection.
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different: those who respond by telephone tend to be youn-
ger than those who respond by post. Postal respondents are
likely to be female, white in ethnic origin, and not in em-
ployment, with baseline outcomes, which signify better
health status in terms of their back pain and general health
compared with those giving a telephone interview. Even af-
ter the interventions, those who respond by a postal ques-
tionnaire show more improvement in the outcomes



Table 2. Outcome measures at baseline

Outcome measures

AMa AMD CBAa Totalb

Postal Telephone Postal Telephone Postal Telephone
Difference

(postaletelephone)

Modified Von Korff Disability
N (%) 158 (80.6) 38 (19.4) 329 (84.6) 60 (15.4) 487 (83.2) 98 (16.8)
Mean 43.2 56.5 47.4 50.3 46.0 52.7 �6.8*
95% CI 39.66, 46.80 49.19, 63.79 44.78, 49.93 44.07, 56.48 43.92, 48.11 47.93, 57.44 �12.0, �1.7
Missing, n (%) 3 (100.0) 0 10 (100.0) 0 13 (100.0) 0

Modified Von Korff Pain
N (%) 160 (80.8) 38 (19.2) 336 (84.8) 60 (15.2) 496 (83.5) 98 (16.5)
Mean 57.1 63.2 57.8 63.4 57.6 63.4 �5.8*
95% CI 54.23, 60.02 57.34, 69.15 55.75, 59.92 59.16, 67.73 55.92, 59.30 59.90, 66.83 �9.9, �1.7
Missing, n (%) 1 (100.0) 0 3 (100.0) 0 4 (100.0) 0

SF-12 Mental score
N (%) 149 (81.0) 35 (19.0) 309 (84.9) 55 (15.1) 458 (83.6) 90 (16.4)
Mean 47.4 42.9 45.5 40.9 46.1 41.7 4.6**
95% CI 45.61, 49.14 39.65, 46.10 44.22, 46.77 37.82, 43.98 45.07, 47.14 39.41, 43.93 2.0, 7.1
Missing, n (%) 12 (80.0) 3 (20.0) 30 (85.7) 5 (14.3) 42 (84.0) 8 (16.0)

SF-12 Physical score
N (%) 149 (81.0) 35 (19.0) 309 (84.9) 55 (15.1) 458 (83.6) 90 (16.4)
Mean 38.2 36.7 37.1 37.6 37.5 37.2 0.3
95% CI 36.57, 39.90 33.72, 39.64 36.02, 38.16 35.25, 39.95 36.56, 38.37 35.41, 39.08 �1.9, 2.5
Missing, n (%) 12 (80.0) 3 (20.0) 30 (85.7) 5 (14.3) 42 (84.0) 8 (16.0)

EQ-5D
N (%) 156 (80.8) 37 (19.2) 329 (84.8) 59 (15.2) 485 (83.5) 96 (16.5)
Mean 0.6 0.5 0.6 0.5 0.6 0.5 0.1*
95% CI 0.58, 0.66 0.39, 0.60 0.55, 0.61 0.41, 0.57 0.57, 0.62 0.42, 0.55 0.1, 0.2
Missing, n (%) 5 (83.3) 1 (16.7) 10 (90.9) 1 (9.1) 15 (88.2) 2 (11.8)

Abbreviations: AM, active management; CBA, cognitive behavioural approach; CI, confidence interval; SF-12, Short Form 12.
*Indicates 0.001� P-value !0.05; **indicates P-value!0.001: P-value provided from the ‘‘data collection’’ main effect term in the linear

regression model: response5 b0þ b1 treatmentþ b2 data collection.
a Row percentages are based on the total respondents within each treatment arm and each row.
b Row percentages are based on the total respondents with each row.
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compared with those who respond by telephone. There is
a need to emphasize that these observed difference may
well be affected by different types of biases, for example,
participant selection and/or by the fact that two different
methods of data collection were used. Use of the telephone
as a supplementary method can introduce, for example, re-
call bias. Despite these disparities, the effect of the treat-
ment difference over both data collection methods
remained similar and therefore we can assume that there
was nondifferential bias according to the treatment effect
for the assessments.

This study has the following implications:

1. Maximization of response

The use of the telephone interviews as a supplementary
method has proven to be an effective means of increasing
response in this clinical trial. Using this method, the overall
response rate increased by approximately 14%, making
a substantial impact on the number of participants used in
reporting the overall results. This brought the response rate
up to 84% at 12 months follow-up for the BeST trial, which
is impressive in comparison with follow-up in similar
studies.
2. Increased generalizability and precision

The main trial results for BeST have been reported in
Ref. [11], and the present study adds further strength to
these results as it has been demonstrated that the overall
treatment effects for the outcomes reported had not been af-
fected by the method of data collection. The additional tele-
phone follow up increased the generalizability and also
meant that that the treatment effects were more precise
compared with those obtained if only the postal question-
naire data had been used.

3. Completeness of data

Therewere fewermissing data reported for telephone respon-
dents compared with those who responded by post and this
was in accordance with other studies [22e24]. The high re-
sponse rate in the telephone interviewmay have been because
of the nature of this method and also because of the length of
questionnaire, which was shorter and therefore quicker to
complete compared with the postal questionnaire.

4. Strengths and limitations

In this article, there is evidence to suggest that researchers
should consider different methods to collect follow-up data



Table 3. Number (and %) of questions missing and not missing for each outcome at 12 months

Outcomes

AM AMD CBA Total

Postal Telephone Postal Telephone
Odds ratio

(postal vs. telephone) Postal Telephone

Modified Von Korff Disability
Missing, n (%) 15 (3.1) 1 (0.9) 30 (2.9) 0 d 45 (3.0) 1 (0.3)
Not missing, n (%) 468 (96.9) 113 (99.1) 987 (97.1) 180 (100.0) 1455 (97.0) 293 (99.7)

Modified Von Korff pain
Missing, n (%) 10 (2.1) 0 9 (0.9) 0 d 19 (1.3) 0
Not missing, n (%) 473 (97.9) 114 (100.0) 1008 (99.1) 180 (100.0) 1481 (98.7) 294 (100.0)

SF-12 Physical
Missing, n (%) 32 (1.7) 6 (1.3) 69 (1.7) 1 (0.1) 9.6 (1.09, 458.94)* 101 (1.7) 7 (0.6)
Not missing, n (%) 1900 (98.3) 450 (98.7) 3999 (98.3) 719 (99.9) 5899 (98.3) 1169 (99.4)

SF-12 Mental
Missing, n (%) 32 (1.7) 6 (1.3) 69 (1.7) 1 (0.1) 9.6 (1.09, 458.94)* 101 (1.7) 7 (0.6)
Not missing, n (%) 1900 (98.3) 450 (98.7) 3999 (98.3) 719 (99.9) 5899 (98.3) 1169 (99.4)

EQ-5D
Missing, n (%) 5 (0.6) 6 (3.2) 26 (1.5) 1 (0.3) 21.2 (1.96, O999.99)* 31 (1.2) 7 (1.4)
Not missing, n (%) 800 (99.4) 184 (96.8) 1669 (98.5) 299 (99.7) 2469 (98.8) 483 (98.6)

Abbreviations: AM, active management; CBA, cognitive behavioural approach; CI, confidence interval; SF-12, Short Form 12.
Note: Percentages are based on (number of missing questions/[number of questions� number of responders])� 100.
*Indicates 0.001� P-value!0.05; **indicates P-value!0.001: P-value provided from the interaction term in the logistic regression model:

In (p/[1-p])5 b0þ b1 treatmentþ b2 data collectionþ b3 data collection� treatment; where p5 probability of missing item.
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to maximize response rates. However, it is important to
bear in mind that the use of different data collection
methods may result in conclusions, which are biased as
a result of factors introduced by this study, for example,
patient selection and lack of similarities in the two
methods used. However, provided that this bias is nondif-
ferential over the treatment arms, as was the case in our
study, then an assessment of treatment difference is possi-
ble. To test the effect of using different methods of data
collection, a reliability study would be the ideal design.
Each participant would be exposed to both methods and
agreement in their response would be tested using, for ex-
ample, the kappa statistics/correlation coefficient. How-
ever, in this setting, this was not possible as collecting
data by telephone was used as a secondary method of data
collection, to enhance the response rates. Also, there are
limitations to collecting data by telephone in particular on-
ly certain information could be collected. By the very na-
ture of this method, it was difficult to collect information
on lengthy instruments or those that required the presence
of the participant (e.g., the visual analog scale that required
a tick mark to indicate the health status on a scale of
Table 4. Internal consistency for the outcome at 12 months using Chronbac

Outcomes

AM

Postal Telephone

Modified Von Korff Disability 0.92 0.87
Modified Von Korff Pain 0.93 0.89
SF-12 Physical 0.92 0.88
SF-12 Mental 0.92 0.88
EQ-5D 0.72 0.57

Abbreviations: AM, active management; CBA, cognitive behavioural app
1e100). The total additional cost and time of making tele-
phone calls when chasing participants for follow-up has
not been documented in our study. We are therefore unable
to quantify the time and cost.
5. Conclusion

We recommend the use of telephone follow-up to collect
outcome data from nonresponders in clinical trials. This
study has illustrated the importance of the use of two differ-
ent methods of data collection in reducing loss to follow-up
and thus retaining the power of the study. This in turn has
yielded data of comparable quality and enhanced precision
of effect estimates. One of the most important criteria for
a successful clinical trial is retention of patients and their
data. Many clinical studies fail because of lack of response
provided by patients. We recommend that researchers con-
sider the potential use of more than one method of data col-
lection at the initial stages of funding applications. It is
essential that the supplementary method be stated in the
protocol and thus funded adequately. However, if different
h’s alpha

AMD CBA Total

Postal Telephone Postal Telephone

0.94 0.90 0.93 0.89
0.94 0.91 0.94 0.91
0.93 0.92 0.93 0.91
0.93 0.92 0.93 0.91
0.75 0.69 0.74 0.64

roach; CI, confidence interval; SF-12, Short Form 12.



Table 5. Outcome measures summarized using change from baseline to 12 months

Core outcomes

AMa AMD CBAa Totalb

Post Telephone Post Telephone Postal Telephone
Difference

(postaletelephone)

Modified Von Korff Disability
N (%) 148 (80.0) 37 (20.0) 306 (83.8) 59 (16.2) 454 (82.5) 96 (17.5)
Mean 7.7 0.09 15.7 8.08 13.0 5.4 7.6*
95% CI 4.22, 11.11 �5.16, 5.33 13.19, 18.13 3.15, 13.01 10.87, 15.07 0.73, 10.06 2.4, 12.7

Modified Von Korff Pain
N (%) 155 (80.3) 38 (19.7) 329 (84.8) 59 (15.2) 484 (83.3) 97 (16.7)
Mean 8.2 3.3 15.0 10.1 12.7 7.8 4.9
95% CI 4.99, 11.40 �1.62, 8.28 12.69, 17.23 5.42, 14.76 10.78, 14.65 3.42, 12.27 �0.01, 9.8

SF-12 Physical score
N (%) 138 (80.2) 34 (19.8) 293 (84.2) 55 (15.8) 431 (82.9) 89 (17.1)
Mean �1.4 0.2 �5.3 �3.7 �4.0 �2.4 �1.6
95% CI �2.69, �0.10 �1.74, 2.20 �6.22, �4.39 �5.52, �1.83 �4.79, �3.23 �4.14, �0.63 �3.6, 0.3

SF-12 Mental score
N (%) 138 (80.2) 34 (19.8) 293 (84.2) 55 (15.8) 431 (82.9) 89 (17.1) 0.802
Mean �0.9 �0.6 �1.1 �0.8 �1.0 �0.7 �0.3
95% CI �2.38, 0.57 �2.86, 1.62 �2.10, �0.02 �2.89, 1.34 �1.89, �0.12 �2.73, 1.28 �2.5, 1.9

EQ-5D
N (%) 154 (81.5) 35 (18.5) 322 (85.0) 57 (15.0) 476 (83.8) 92 (16.2)
Mean 0.01 �0.06 �0.05 �0.12 �0.03 �0.10 0.1*
95% CI �0.03, 0.05 �0.12, �0.01 �0.08, �0.02 �0.18, �0.06 �0.05, �0.01 �0.15, �0.05 0.01, 0.1

Abbreviations: AM, active management; CBA, cognitive behavioural approach; CI, confidence interval; SF-12, Short Form 12.
*Indicates 0.001� P-value!0.05; **indicates P-value!0.001: P-value provided from the ‘‘data collection’’ main effect term in the linear

regression model: response5 b0þ b1 baselineþ b2 ageþ b3 sexþ b4 treatmentþ b5 data collection.
a Row percentages are based on the total respondents within each treatment arm and each row.
b Row percentages are based on the total respondents with each row.
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methods are used to collect data in future trials, then the
data need to be carefully scrutinized and bias needs to be
carefully assessed.
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