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Abstract

Purpose To assess the impact of including next and back
buttons on response burden and measurement reliability of
computer-based surveys.

Methods A sample of 807 participants (mean age of 53;
64% women, 83% non-Hispanic white; 81% some college
or college graduates) from the YouGov Polimetrix panel
was administered 56 items assessing performance of social/
role activities and 56 items measuring satisfaction with
social/role activities. Participants were randomly assigned
to either (1) automatic advance to the next question with no
opportunity to go back (auto/no back); (2) automatic
advance to the next questions with an opportunity to go
back (auto/back); (3) next button to go to the next question
with no opportunity to go back (next/no back); or (4) next
button to go to the next question with an opportunity to go
back (next/back).

Results We found no difference in missing data, internal
consistency reliability, and domain scores by group. Time
to complete the survey was about 50% longer when
respondents were required to use a next button to go on.
Conclusions Given the similarity in missing data, reli-
ability and mean scale scores with or without use of the
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next button, we recommend automatic advancement to the
next item with the option to go back to the previous item.

Keywords Computer-based surveys -
Social/role activities - PROMIS

There are multiple methods of collecting survey data
including mail, phone, fax, and face-to-face interviews.
Because access to computers is increasing, there is greater
use of computer-based self-administered surveys (e.g., web
surveys) for research and clinical information gathering [1,
2]. Responses to self-administered web-based surveys have
been found to be generally comparable to mail surveys and
have the advantage of eliminating data entry, providing a
basis for estimating response times, and facilitating the use
of complex branching and dynamic assessment [3, 4].

The presentation and elicitation of answers to survey
questions using the web presents new challenges for
researchers. Only a limited number of items can fit on a
computer screen. Rather than marking their answer using a
pencil or pen, respondents on web-based surveys click on
the answer via a mouse or touch-screen technology. Instead
of moving down a page manually, the next screen is pre-
sented by the computer interface following response to the
previous item. A fundamental question is whether to
automatically advance to the next screen as soon as a
response is provided to the last (perhaps only) question on
the screen or to require the respondent to select a “next”
button.

The automatic advance approach requires less effort and
time than does the next button. However, respondents may
initially enter the wrong response. Using a back button
gives them the opportunity to return and change their
response, but respondents may be reluctant to do so once
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they are presented with the next question. This study
evaluates the effects of using next and back buttons on
survey completion times, missing data, internal consistency
reliability, and mean scale scores.

Methods

Based on power calculations, we targeted a sample of 800
study participants (200 for each of 4 study arms). With this
target sample, we would have 80% power to detect a small
effect (effect size = 0.28) between two groups. We
included 807 participants from a national, web-based
polling company, Polimetrix (now YouGov Polimetrix,
www.polimetrix.com). Over one million adult panel
members have provided email addresses, contact infor-
mation, and responses to core profile items in order to
receive occasional surveys about a variety of subjects [5].
Panel members generally receive about four surveys per
year and earn “polling points” that can be redeemed for
rewards. Polimetrix sent out a study invitation to the panel
and the first ones to respond were included.

We administered 56 items assessing performance of
social/role activities rated on a 5-category never to always
response scale. Sample items include “I am limited in
doing my work (include work at home),” “I am able to do
all of my regular family activities,” and “I am able to do
all of my regular leisure activities.” We also administered
56 items measuring satisfaction with social/role activities
using a S-category not at all to very much response scale.
Sample items include “I am happy with how much I do for
my family,” “I am satisfied with my ability to work
(include work at home),” “I am satisfied with my current
level of social activity,” and “I am satisfied with my ability
to do leisure activities.” These items were preliminary
versions of item banks created for the Patient-Reported
Outcomes Measurement Information System (PROMIS)
project [6].

One item was presented to the study participants on each
screen. Participants were randomized to one of four study
arms: (1) automatic advance to the next question and no
opportunity to go back (auto/no back); (2) automatic
advance to the next questions with an opportunity to go
back (auto/back); (3) next button to go to the next question
and no opportunity to go back (next/no back); or (4) next
button to go to the next question with an opportunity to go
back (next/back). The next button was included for all
conditions but using it to advance to the next question was
only required of persons randomized to the 3rd and 4th
conditions (see Fig. 1). The next button could be used by
all participants to skip a question.

We evaluate time to complete the items based on web
server time elapsed from initiation of first item displayed to

@ Springer

POLL:NGPOINT

In general, would you say your health is:

| i

Fig. 1 Screen shot of sample item

the response of the last item displayed. Additionally we
reviewed missing data rates, internal consistency reliability
[7], and mean scale scores by condition.

Results

We identified respondents whose response times were
judged by the study team to be unreasonably fast (i.e., <2 s
per item): 18 in the auto/no back condition, 10 in the auto/
back condition, 2 in the next/no back condition, and 1 in
the next/back condition. All 18 of these respondents in the
auto-no back condition and the 18 respondents in the other
three experimental conditions with the fastest times
(including those with unreasonably fast times) were
excluded from the analysis.

The remainder of the sample had an average age of 53
(SD = 16). The majority were women (64%); 83% were
non-Hispanic white, 6% Hispanic, 4% African American,
and 7% other. Two percent reported less than a high school
education, 18% were high school graduates, 44% had some
college, and 37% were college graduates. Age, gender,
race, and education did not differ significantly (P > .05) by
experimental condition (see Table 1).

Time to complete differed significantly by study arm:
social/role performance (F = 10.36, P < .001; social/role
satisfaction: F = 15.77, P < .001). The average total
response time for the 56 social/role performance items was
4.3 min for the auto-no back group, 4.9 min for the auto-
back group, 6.5 min for the next-no back group, and
7.2 min for the next-back group. The average total
response time for the 56 satisfaction items was 4.7 min for
the auto-no back group, 4.3 min for the auto-back group,
6.5 min for the next-no back group, and 7.2 min for the
next-back group (Table 2). Differences between groups
with and without a back button were not statistically sig-
nificant in Bonferroni-adjusted multiple comparisons.
Bonferroni-adjusted differences between groups with and
without a next button were statistically significant
(P < .025). The next button increased response time by
about 2 min overall (2 s per item).

Internal consistency reliability for the 56-item perfor-
mance of social/role activities and 56-item satisfaction with
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Table 1 Sample demographic characteristics

Auto/No Back Auto/Back Next/No Back Next/Back Test
(n = 206) (n = 201) (n = 200) (n = 200)
% Female 63 65 64 63 72(3) = 0.19, P = 0.98
% White 89 92 94 91 72(3) = 3.04, P = 0.38
% Hispanic 7 6 6 2 72(3) = 5.13, P =0.16
% College or college graduate 77 82 83 82 7233) =2.87, P =041
Age (mean) 56 52 57 57 F(3,803) = 0.55, P = 0.65

Auto/No Back Automatic advance with no back button; Auto/Back Automatic advance with back button; Next/No Back Next button with no back

button; Next/Back Next with back button

Table 2 Time to complete, missing data, and scale scores by study arm

Auto/No Back Auto/Back Next/No Back Next/Back Test
(n = 206) (n =201) (n = 200) (n = 200)
Time to complete: Social/Role Performance 4.3 min 4.9 min 6.5 min 7.2 min F(3, 803) = 10.36,
P < 0.001
Time to complete: Social/Role Satisfaction 4.7 min 4.3 min 6.5 min 6.8 min F(3, 803) = 15.77,
P < 0.001
Missing data: Social/Role Performance 0.63 1.23 1.60 1.01 F(3, 803) = 1.62,
P =0.18
Missing data: Social/Role Satisfaction 1.00 0.87 1.51 1.13 F(3, 803) = 0.65,
P =0.58
Scale score mean and SD: Social/Role 210.30 206.89 211.92 211.98 F(3, 800) = 0.44,
Performance SD = 54.40 SD = 50.37 SD = 47.61 SD = 49.16 P =073
Scale score mean and SD: Social/Role 210.17 210.43 214.54 213.65 F(3, 803) = 0.38,
Satisfaction SD = 53.55 SD = 53.40 SD = 50.03 SD = 51.16 P =077

Auto/No Back Automatic advance with no back button; Auto/Back Automatic advance with back button; Next/No Back Next button with no back
button; Next/Back Next with back button. Scales included 56 items with 5 response choices each scored 1-5. Possible range of scale scores was
56-280 with a higher score representing better social/role performance and satisfaction

social/role activities scales was 0.99 for each of the
experimental groups. We also found no significant differ-
ences in missing data rates or scale scores by group (see
Table 2).

Discussion

Time to complete the survey was about 50% longer when
respondents were required to use a next button after
answering an item to go to the next item. Missing data,
reliability, and mean scale scores were similar across the
randomized groups. However, it is important to note that our
sample was highly educated and experienced survey
respondents; therefore, these results may not generalize to
other samples. Future research needs to be conducted to
determine if requiring the use of a next button provides
benefit in terms of data quality for less educated or less
computer experienced respondents. It is possible that the
effect of including the next button on missing data or reli-
ability depends on level of education. We were unable to

address this issue in our study because we had limited power
to detect interaction effects by educational attainment.

Including a next button is important to allow respon-
dents to skip items they prefer not to answer. However,
requiring use of the next button after each response
increases response time without changing the quality of the
data. Hence, we recommend that after item responses are
made that there be automatic advancement to the next item
with the opportunity to go back to the previous item for
computer-based surveys, particularly in more educated and
experienced survey respondents. This approach helps to
minimize response burden but retain a safeguard for
respondents who initially enter an incorrect response.

We also note that the automatic advancement with no
back option results in 18 respondents who responded so
rapidly (<2 s per item) that their attention to each item was
questionable. In contrast, there were 10 people in the
automatic advancement with a back option that responded
this quickly and 1-2 people in the next button conditions.
Therefore, the presence of a back button not only provides
a safeguard for respondents who enter an incorrect
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response to the previous item but was also found to reduce
the number of respondents who spent so little time
answering a question that it was unlikely they gave it much
thought. The automatic advance option may be particularly
helpful for people with physical limitations that make fine
motor control of a mouse more difficult or fatiguing (e.g.,
patients with Parkinson’s disease, spinal cord injury).

All of the items tested in this study allowed for only one
answer. “Select all that apply” or numeric/text entry are
not compatible with an automatic advance format as the
computer would not know when a participant had finished
selecting all desired responses or entering all data. There-
fore, future usability testing may address to what extent
switching between automatic advance and use of a next
button in a single survey would be confusing to partici-
pants. It might also be interesting to evaluate the relative
merits of the single question per screen used in this study
versus presenting multiple questions per screen.

Allowing respondents the option to go back and change
the prior response has implications for computer-adaptive
testing (CAT). Because the items presented later in the
administration are dependent on answers to previous items,
the next item presented could change when a respondent
changes their initial response. Additional work is needed to
document whether this produces any confusion among
respondents. Similarly, if an item that is answered incor-
rectly initially leads to satisfaction of a threshold standard
error for the CAT, it may be important to delay termination
of the CAT until the respondent has an opportunity to go
back to that final item.

In summary, this study provides support for automatic
advance to the next item with the option to go back to the
previous item.

Acknowledgments The Patient-Reported Outcomes Measurement
Information System (PROMIS) is a US National Institutes of Health
(NIH) Roadmap initiative to develop a computerized system mea-
suring patient-reported outcomes in respondents with a wide range of
chronic diseases and demographic characteristics. PROMIS was
funded by cooperative agreements to a Statistical Coordinating Center
(Northwestern University, PI: David Cella, PhD, U01ARS52177) and

@ Springer

six Primary Research Sites (Duke University, PI: Kevin Weinfurt,
PhD, UO1ARS52186; University of North Carolina, PI: Darren DeW-
alt, MD, MPH, U01AR52181; University of Pittsburgh, PI: Paul A.
Pilkonis, PhD, UO1AR52155; Stanford University, PI: James Fries,
MD, U01ARS52158; Stony Brook University, PI: Arthur Stone, PhD,
UO1ARS52170; and University of Washington, PI: Dagmar Amtmann,
PhD, UO1ARS52171). NIH Science Officers on this project are Deb-
orah Ader, PhD, Susan Czajkowski, PhD, Lawrence Fine, MD, DrPH,
Louis Quatrano, PhD, Bryce Reeve, PhD, William Riley, PhD, and
Susana Serrate-Sztein, PhD. Ron D. Hays, PhD, was also supported
by grants from the National Institute on Aging (AG020679-01,
P30AG021684), NCMHD (2P20MD000182), and the UCLA Older
Americans Independence Center (P30-AG028748). See the web site
at www.nihpromis.org for additional information on the PROMIS
cooperative group.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.

References

1. Wyatt, J. C. (2000). When to use web-based surveys. Journal of
the American Medical Informatics Association, 7, 426—429.

2. Schmidt, W. C. (1997). World-wide web survey research: Benefits,
potential problems, and solutions. Behavior Research Methods,
Instruments, & Computers, 29, 274-279.

3. Christian, L. M., Parsons, N. L., & Dillman, D. A. (2009).
Designing scalar questions for web surveys. Sociological Methods
& Research, 37, 393-425.

4. Coons, S. J., Gwaltney, C. J., Hays, R. D., Lundy, J. J., Sloan, J.
A., Revicki, D. A., et al. (2009). Recommendations on evidence
needed to support measurement equivalence between electronic
and paper-based patient-reported outcome (PRO) measures:
ISPOR ePRO good research practices task force report. Value in
Health, 12, 419-429.

5. Polimetrix, Inc. (2006). Scientific sampling for online research.
Palo Alto, CA: Author.

6. Cella, D., Yount, S., Rothrock, N., Gershon, R., Cook, K., Reeve,
B., et al. (2007). The patient-reported outcomes measurement
information system (PROMIS): Progress of an NIH roadmap
cooperative group during its first two years. Medical Care,
45(Suppl. 1), S3-S11.

7. Cronbach, L. (1951). Coefficient alpha and the internal structure of
tests. Psychometrika, 16, 297-334.


http://www.nihpromis.org

	The impact of next and back buttons on time to complete and measurement reliability in computer-based surveys
	Abstract
	Purpose
	Methods
	Results
	Conclusions

	Methods
	Results
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


