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Abstract: Background and Aims: When conducting surveys with older adults, it is important that participants have clear
comprehension of the questions being asked. It is also important that survey items can be administered efficiently. This
paper investigates the effect of providing visual cues to aid participant understanding and speed of completion of three
types of health surveys.

Methods: Design - Pilot randomized controlled trial (n=12) of participants assigned to a visual cues (intervention) or no
visual cues (control) group with unblinded outcome assessment using time taken to complete survey and question com-
prehension as outcome measures.

Results: Although participants from both groups did not report difficulty in understanding or remembering each question,
the visual cues group were able to complete the surveys in significantly less time and with significantly fewer errors in
comprehension than the no cues group.

Conclusions: The results of this study indicate that visual cues improved speed of survey completion and patient compre-
hension of survey items. This investigation suggests the use of visual cues may enhance efficiency and reduce labor costs
in survey related research with the elderly and potentially reduce burden on participants. Furthermore, this may result in
higher validity of questionnaires due to improved comprehension. The findings of this pilot study were unexpectedly de-
finitive on their own merit such that a larger investigation was deemed to be unwarranted for the purpose of addressing

the research aims.
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INTRODUCTION

Surveys are widely used amongst older adults for a range
of health evaluation purposes in both clinical and research
contexts. Patient completed and interviewer administered
surveys and questionnaires have been used for measurement
of complex phenomena such as self rated global health,
health-related quality of life, fear of falling, fatigue and func-
tional impairment [1-7]. When conducting surveys with
older adults, it is important that participants have clear com-
prehension of the questions they are being asked. It is also
important that survey items can be administered expedi-
tiously to ensure that research resources consumed and pa-
tient time burden are not excessive during questionnaire
completion.

Benefits of using visual cues as an adjunct in question-
naires and other written materials have been investigated [7-
11], but their effect on speed of completion and
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comprehension of health surveys by older adults has not
been investigated. This paper describes a pilot investigation
of patient comprehension and speed of completion of three
surveys, using the survey pretesting method of probing ques-
tions [12]. It was hypothesized that patients who received
visual cues would complete the surveys in less time and with
fewer errors in comprehension.

MATERIALS AND METHODOLOGY
Design

Cognitive pre-testing of three surveys using a random-
ized controlled trial research design. Participants were as-
signed to a visual cues (intervention) or no visual cues (con-
trol) group, with unblinded outcome assessment (Fig. 1).

Participants and Setting

Rehabilitation inpatients from the Geriatric Assessment
and Rehabilitation Unit (GARU) of a major tertiary hospital
in Brisbane, Australia, gave informed consent and were re-
cruited. Participant inclusion criteria were (1) Patients re-
cently transferred to the sub-acute rehabilitation wards of the
hospital from any acute hospital ward; (2) age 65 and older;
(3) basic cognitive functioning in tact indicated by a Mini
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Fig. (1). Study design — randomised controlled trial.

Mental State Examination (MMSE) >23/30 [13]. The exclu-
sion criteria was (1) an inability to communicate effectively
in English (e.g. aphasic stroke patient). No formal sample
size calculation was conducted due to the novelty and pilot
nature of the investigation making estimates of effect size
and standard deviation difficult. A sample size of twelve was
initially selected with the intention of conducting analysis
then either stopping this pilot investigation if a clear trend
was evident, or using the information gathered to estimate a
required sample size. Fourteen patients were identified as
meeting the study criteria and approached for consent. One
declined as she was about to leave the ward for the day, an-
other declined as she was expecting visitors. Of the twelve
consenting patients six were allocated to visual cues group
and six were allocated to non-visual cues group. Eleven pa-
tients were from an English speaking background and the
other had lived and worked in an English speaking country
since childhood. No participants reported severe visual or
auditory impairments; the use of usual eyewear such as read-
ing glasses was permitted.

Intervention

Participants assigned to the visual cues group completed
a survey interview by their bedside with the use of visual

cues as an adjunct to the written text of the surveys under
investigation. For participants assigned to the control group
the same survey interview was administered without the vis-
ual cues for the surveys under investigation. Both groups of
patients were given a copy of each question printed in large
22-point font before it was read aloud at equivalent pace for
all participants by the interviewer.

The survey interview itself was a combination of the
standard English version of the EuroQoL-5D (EQ-5D) [14]
and three custom designed surveys investigating:

A. Patient knowledge of accidental falls Epidemiology
(Epi)- Patients perceptions of actual inpatient falls
and injury rates.

B. Health-Related Quality of Life (QoL)- Six imaginary
falls scenarios, presented in random order for each
patient, resulting in injuries and outcomes of varying
severity. Participants were asked to report how they
thought they would answer the EQ-5SDVAS report at
time periods of 4 weeks and 6 months post fall if they
were in each scenario.

C. Willingness to Pay- (WTP) — Willingness to pay
questions for six falls prevention strategies of equal
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effectiveness (a 30% reduction in risk of falling), pre-
sented in random order, involving different levels of
patient and ward staff participation. Participants were
asked how much they would be willing to pay for the
provision of various strategies during their current
admission. Participants were advised that this one off
payment would need to be made out of their own
pocket at the time of discharge from hospital. Partici-
pants were also advised that these strategies were not
currently available, but rather the purpose of the ques-
tions was to evaluate how highly hospital patients
valued each of them.

Administration of the EQ-5D served as a control com-
parator condition between the two groups as no visual cues
were provided for this survey regardless of group allocation.

The three remaining surveys were intended for use in
subsequent investigations of these topics. The visual cues
employed represented what was described with words in the
scenarios or questions and were very simplistic in design
(Fig. 2). Although the three surveys were somewhat related
by genre, it is noteworthy that each survey type was differ-
ent. The first (Epi) was a survey to investigate knowledge of
a topic, the second (QoL) involved patients imagining them-
selves in complex scenarios and how that would effect their
quality of life, and the last (WTP) was a willingness to pay
questionnaire enquiring how much money the participant
would be willing to sacrifice to attain a specific health-
benefit via the means specified in the question.

Measures

Participant baseline information including age, gender,
diagnosis, prior living arrangements and cognitive status as
measured by the Mini-Mental State Examination (MMSE)
[13] were recorded. The primary outcome measure was time
taken to complete each survey. Timing commenced once the
participant had been provided with the question (+/- visual
cues) and ceased once an answer was provided. The secon-
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Fig. (2). An example of visual cues used for quality of life questions.
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dary outcome measure was number of errors made when
asked to recall comprehension of each question or scenario
immediately after answering that question. Two participant
self-report 5-point Likert scale scores were also recorded for
each question, one asking whether patients found it easy to
understand the question and one asking whether participants
had difficulty remembering the entire question. This self-
report was recorded immediately after each question was
answered.

Procedure

Potential participants were identified by their treating
physiotherapist who sought verbal consent to be approached
by one of the project investigators (SM). The project investi-
gator then provided a verbal and written description of the
project to the potential participant before seeking written
informed consent. Participants were then randomized to re-
ceive either visual cues or no visual cues with the survey
administration. A computer-generated random number se-
quence was developed by a project investigator (TH) not
involved in participant recruitment or testing. The sequence
was concealed in sequentially numbered opaque envelopes.
The investigator undertaking recruitment and questionnaire
administration assigned consecutive numbers to study par-
ticipants in the order of recruitment and opened the same
numbered envelope to reveal participant group allocation
after participant demographic information had been col-
lected. The EQ-5D instrument was then administered, fol-
lowed by administration of the Epi, QoL, and WTP ques-
tionnaires.

Analysis

Mann-Whitney U tests were employed for planned com-
parisons to examine simple effects of group allocation for
time to complete each individual survey. Completion times
were also presented graphically by group and survey (Fig.
3). The total number of errors in comprehension and recall of
key points in the three surveys were compared between
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Fig. (3). Time taken to complete each survey, by group. WTP — Willingness to pay survey; QoL — Quality of life scenario survey; Epi —
Falls epidemiology survey; EQ-5D — Euroqol 5D questionnaire tool (English version — no visual cues for either group).
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groups using negative binomial regression. The number of Ethics
comprehension errors made for individual surveys by group

were also presented in a frequency histogram (Fig. 4), This study was conducted in accordance with the ethical

standards of the Princess Alexandra Hospital and The Uni-
versity of Queensland human research ethics committees.
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Fig. (4). Comprehension errors made by group and survey. QoL — Quality of life scenario survey; WTP — Willingness to pay survey.
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The study was conducted in January 2007.
RESULTS

All 12 participants completed the surveys without inci-
dent and all were included in the analysis. Baseline charac-
teristics for both groups were similar and are displayed in
Table 1. Participants admitted to this unit for rehabilitation
due to age related impairments or disabilities such as muscu-
lar weakness or deconditioning due to illness were grouped
under the “other geriatric management” diagnosis category.

Table 1. Participant Demographics

Grou Intervention Group | Control Group
P (Visual Cues) (No Cues)
N 6 6
Mean age (range) 75.5 (65-85) 75.3 (65-83)
Gender (women) frequency 4 (66%) 5(83%)
(%)
Living in the community 6 (100%) 6 (100%)
frequency (%)
Mean MMSE (range) 26.8 (24-29) 27.8 (25-30)
Diagnosis frequency (%)
Stroke 1 (17%) 2 (33%)
Orthopedic 2 (33%) 3 (50%)
Other geriatric 3 (50%) 1 (17%)
management

Significant simple effects of group were identified by the
planned Mann-Whitney U tests for the three surveys where
visual cues were provided for participants in the visual cues
group, specifically the Epi (p = 0.004), QoL (p = 0.004) and
WTP (p=0.004), but not for the standardised EQ-5D survey
(p = 0.570) which had no additional visual cues for either
group. Representation of these simple effects can be seen in
Fig. (3). The mean difference in time to complete the three
surveys where visual cues were available was 27 minutes in
total (Epi 3.25 minutes, QoL 12.25 minutes and WTP 11.5
minutes).

The number of errors in recalling key information made
in each of the quality of life scenarios and willingness to pay
questions are shown in Fig. (4). Errors made for the Epi sur-
vey are not presented as only one error was made by one
participant in the no cues group. Overall, there were signifi-
cantly fewer total errors made by the visual cues group [In-
cidence Rate Ratio (95% CI) =0.11 (0.03,0.37), p <0.001].

Both groups had similar results for the patient self-report
of understanding and level of difficulty remembering each
question. No participants in either group agreed or strongly
agreed that they had difficulty remembering the entire ques-
tion or scenario in any part of the survey. In the same way no
participants in either group reported they disagreed or
strongly disagreed that any of the questions or scenarios in
any part of the survey were easy to understand. In summary
both groups gave similar self-reports of understanding and
ease of remembering the entire question for each survey
component despite the actual differences in comprehension.
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DISCUSSION

The results of this study are the first to indicate that vis-
ual cues improve the speed of survey completion and patient
comprehension. This result in itself suggests that the cogni-
tive testing and pilot experimental use of visual cues for
these surveys amongst older adults was successful and that
visual cues should be used as an adjunct to the written text.
This is the first study to evaluate an approach to facilitate
participant understanding of a battery of survey items using a
cognitive testing approach within a randomized controlled
trial research design amongst older adults.

This investigation did not aim to investigate the underly-
ing mechanism which caused the improved speed of comple-
tion and question comprehension; however several factors
may have contributed. The visual cues may have helped gen-
erate interest in the survey questions and maintain concentra-
tion throughout survey completion. The visual cues may also
have helped the older adults to understand and remember the
multiple pieces of information presented during scenario and
willingness to pay questions allowing them to respond
promptly. This may also have improved their motivation and
ability to attend to and subsequently comprehend each sur-
vey’s questions.

The findings from this study have implications for others
intending to use surveys to investigate complex constructs
amongst elderly populations in both research and clinical
practice. Specifically, the use of visual cues may enhance
efficiency and reduce the amount of time that health profes-
sionals or research assistants spend conducting survey-based
health evaluations and potentially reduce burden on patients /
participants. Furthermore, this may result in higher validity
of questionnaires due to improved comprehension. This
study has also demonstrated survey instruments for older
adults can be improved through the use of experimental and
cognitive testing methods with minimal research resource
usage.

The disparity between patient self report of understand-
ing and self report of ease of remembering the entire ques-
tion and the actual comprehension fits well with the elabo-
rated model of question and answer processes previously
reported when discussing cognitive aspects of survey meth-
odology [12]. This model proposes non-linear interactions
between comprehension, retrieval, judgment and response.
In this process participants may choose to respond with the
answer they want to give rather than the most correct answer.
It is possible that participants in this study may not have
wanted to report difficulty in understanding or remembering
the survey questions. This further strengthens the argument
for cognitive testing during pilot testing of survey instru-
ments.

The extent to which the findings from the present study
can be extrapolated more broadly are limited by several fac-
tors. The participants selected could be criticized as only
being representative of a specific patient population, also the
overall sample size was low. However, as significant differ-
ences were already identified through this pilot investigation,
it was deemed of little additional value to pursue further re-
cruitment to address the subject of this paper. Another con-
sequence of a small sample size is an increased likelihood
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for differences between groups at baseline, particularly in
key variables relating to the outcome measures of interest.
However along with other demographic information, the two
groups were equivalent in time to complete the standardised
survey (EQ-5D) that did not contain visual cues for either
group, indicating that their ability to complete surveys was
most likely comparable at baseline. This study adds new,
valuable information to the body of literature regarding re-
search with older adults and indicates that the use of visual
cues is likely to be beneficial to the speed of completion and
level of comprehension during survey administration across
various survey types.

Further research is warranted to investigate the value of
visual cues for survey administration amongst other geriatric
populations including those with a greater degree of cogni-
tive impairment than those investigated in this study and
those whose primary language is one other than that in which
the survey is provided. Additionally, broader application of
visual cues into the clinical setting, including patient educa-
tion material, should be considered.

CONCLUSIONS

The results of this study indicate that the visual cues im-
prove speed of survey completion and patient comprehen-
sion amongst hospitalized older adults. The use of visual
cues may enhance efficiency and reduce labor costs in sur-
vey related research and in administration of survey based
health assessments in clinical practice amongst older adults
and potentially reduce burden on patients / participants. Fur-
thermore, this may result in higher validity of questionnaires
due to improved comprehension.

Trial Registration:

Australian New Zealand Clinical Trials Registry:
ACTRN12606000097549: http://www.anzctr.org.au.
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