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Abstract

Background The COVID-19 pandemic required that our research team change our mail-only (MO) strategy

for a research survey to a strategy more manageable by staff working remotely. We used a modified web-push
approach (MWP), in which patients were mailed a request to respond online and invited to call if they preferred the
questionnaire by mail or phone. We also changed from a pre-completion gift to a post-completion gift card incentive.
Our objective is to compare response patterns between modes for a survey that used an MO strategy pre-pandemic
followed by an MWP strategy peri-pandemic for data collection.

Methods Observational study using data from a national multi-scale survey about patients’ experience of specialty
care coordination administered via MO in 2019 and MWP from 2020 to 2021 to Veterans receiving primary care and
specialty care within the Veterans Health Administration (VA). We compared response rates, respondent characteristics
and responses about care coordination between MO and MWP, applying propensity weights to account for
differences in the underlying samples.

Results The response rate was lower for MWP vs. MO (13.4% vs. 36.6%), OR=0.27, 95% Cl=0.25-0.30, P <.001).
Respondent characteristics were similar across MO and MWP. Coordination scale scores tended to be slightly higher
for MWP, but the effect sizes for these differences between modes were small for 9 out of 10 scales.

Conclusions While the logistics of MWP survey data collection are well-suited to the remote research work
environment, response rates were lower than those for the MO method. Future studies should examine addition of
multi-mode contacts and/or pre-completion incentives to increase response rates for MWP.
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Introduction

The COVID-19 pandemic impacted research data col-
lection in multiple ways, including for patient surveys.
When the pandemic struck, our research team had
recently completed pilot administration of a mail-only
(MO) national survey of patients’ experience of specialty
care coordination. We had used Dillman’s multi-contact
approach [1] and included a small gift with the request.
As the pandemic persisted, we were compelled to con-
tinue the planned large-scale data collection but needed
to account for research staff working now almost entirely
remotely. It was not feasible for remote staft to carry
hundreds of paper questionnaires home to assemble
mailings, track returned mail and completed paper ques-
tionnaires in time to avoid unnecessary repeat contacts,
or scan completed paper questionnaires using on-site
equipment and software. These conditions necessitated
modification of our approach to rely heavily on online
surveys. However, due to research regulations, we could
not use patient email addresses to initiate contact.

We first considered a web-push strategy [1]. With
web-push, individuals are invited by mail to respond to
an online survey. Later in the process, outbound mail
and phone calls offer those modes for completion. Dill-
man et al. conducted a series of seminal experiments
between 2007 and 2012 to understand respondents with
web-push and what strategies were most effective for that
mixed mode [2-6]. They found that the combined mail
and web respondents in web-push are demographically
similar to mail-only respondents, with the later paper
questionnaire bringing in respondents with character-
istics not well represented among web respondents [7].
Typically, the incentive is sent with the initial web-push
request to provide motivation for transitioning from the
letter to typing a URL. An incentive enclosed with the
web-push request was shown to increase the response
rate by 18% points in one of these studies [5]. However, to
better meet the conditions of remote work, we made two
modifications to these practices. First, to reduce the bur-
den of mailing, tracking, and scanning paper responses,
we invited patients to call if they wanted to complete
the questionnaire via mail or phone, rather than pre-
sumptively sending out paper questionnaires. We also
switched the incentive from a bag/notepad/pen included
with the request to a post-completion gift card, to reduce
the volume of materials managed by staff. While these
methods are optimized to accommodate research staff
working at different sites, often away from the office, such
an approach has not been evaluated in other research.
Therefore data on the promise and shortcomings of these
changes for future studies is unclear.

Below, we describe our results using a modified web-
push (MWP) strategy adapted for remote work. We com-
pare MO and MWP using a large-scale national survey
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of Veterans’ experience of care coordination that uti-
lized both modes of administration. We address three
questions:

1. Is there a difference in the response rate for a
mail-only (MO) compared to a modified web-push
(MWP) strategy?

2. Are there differences in respondent demographic
characteristics by survey mode?

3. Are there differences by survey mode in answers
concerning healthcare experience?

Methods

The VA Bedford Healthcare System Institutional Review
Board approved this study and its waiver of informed
consent. All methods were carried out in accordance
with relevant guidelines and regulations.

Sample

As part of an observational research study on experiences
of coordination between primary and specialty care,
we administered a survey [8] to patients receiving care
through the Veterans Health Administration (VA), a large
integrated health system. The questionnaire is the patient
version of measures previously developed for PCPs [9]
and specialists [10, 11]. We used the VA Corporate Data
Warehouse (CDW) to identify patients aged>18 who, in
the six months prior, had [1] seen a clinician in one of
eight medical subspecialties included in the study, and [2]
seen their PCP before and after the index specialty care
visit.

Questionnaire content

We used the previously-developed Coordination of Spe-
cialty Care — Patient Survey, which includes 39 items
across 10 multi-item scales that measure the patient
experience of specialty care coordination. Constructs
measured by the questionnaire are Patient-Centered
Care Coordination, Specialist Communication, Access to
Specialist Care, Specialist Knowledge of Patient History,
Referral Shared Decision Making, Tests & Medications:
Patient Information, Tests & Medications: Get Results,
Overall Trust & Specialty Care Engagement of PCP,
Coordination of Care — Specialist & PCP, and Team Plan-
ning for Patient Self-Care. Scale scores range from 1 to
5 (from disagree to agree). Data on internal consistency
reliabilities (Cronbach’s alpha) and inter-scale correla-
tions (zero order Pearson’s correlations) are available in
Additional File 1. We included a single-item measure of
overall satisfaction with VA health care (1-6 scale from
very dissatisfied to very satisfied), self-reported physical
and mental health status (1-5 scales from poor to excel-
lent), and demographic items.
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Data collection

We used an MO administration for the pilot study. By the
time we completed analysis of pilot data and were ready
to complete the study, the COVID-19 pandemic was well
underway. We pivoted to the MWP strategy for the large
launch. Both administrations used the same invitation
letter, study fact sheet, and opt-out postcards.

Mail only (MO) - pilot administration

From August-November 2019 we sent up to 3 mailings
to a sample of 527 patients. The first mailing included a
notification letter and postage-paid opt-out card. The
second mailing included a cover letter, a study fact sheet,
the questionnaire with a pre-paid return envelope, an
opt-out card, and the incentive of a VA-branded notepad,
pen, and tote bag. The third mailing included a reminder/
thank you letter, study fact sheet, and the questionnaire
with a pre-paid return envelope.

Modified web-push (MWP) - large launch

From September 2020-May 2021 we contacted 5,288
Veterans by mail up to 3 times. Each mailing included an
invitation letter, study fact sheet, and postage-paid opt-
out card (first two mailings only). The letter contained
the questionnaire URL (shortened for accessibility using
tinyurl.com) and a QR code. Reminder letters provided
the option of calling to complete the questionnaire by
phone or request it mailed. Participants were sent a $10
gift card to a national pharmacy chain upon our receipt
of their completed survey. Online responses were col-
lected by Qualtrics; study staff input paper and phone
responses into the Qualtrics database including a flag
variable that distinguished these respondents.

Statistical analysis

We compared the MO and MWP samples (respondents
and non-respondents) on demographic characteristics
from CDW: sex, age, rural/urban status, and the VA Care
Assessment Needs (CAN) score [12], which identifies
patients at high risk for hospitalization and mortality. We
also compared respondents only on five characteristics
from the survey: education, self-reported physical health,
self-reported mental health, having help completing the
survey, and overall satisfaction with VA care. We used
independent samples t-tests, Wilcoxon two-sample tests,
and chi-square tests as appropriate.

We compared raw response rates and rates after con-
trolling for demographic differences between the two
samples. We calculated response rates in a manner
aligned with AAPOR recommendations [13]. The numer-
ator was calculated as (Complete responses+ Partial
responses). The denominator was calculated as (Com-
plete responses+ Partial responses) + (Refusal and Break-
off +Non-contact+Other) + (Unknown Household/
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Unknown Other). For these response rate comparisons
only, we controlled for demographic differences in the
samples by calculating and applying propensity score
weights using the five CDW-based demographic char-
acteristics. Propensity scores were calculated by first
running a binary logistic regression predicting survey
mode from the five CDW variables simultaneously. The
predicted value for each participant calculated from this
model was taken as the propensity score. Weights of 1/
propensity score were applied to the MWP sample and
weights of 1/(1-propensity score) were applied to the
MO sample. Applying the propensity scores as weights
in this manner equates the samples on these covariates
and is a preferred method for controlling for extraneous
variables when sample size is small and/or the number
of control variables is large [14]. Supplemental analyses
compared the demographic variables used in calculating
propensity scores across samples with propensity score
weights applied using independent samples t-tests or chi-
square tests as appropriate. These supplemental analyses
(Additional File 2) confirmed that weighting successfully
controlled for demographic differences between samples.
For MWP respondents we reported the frequency of final
responses by mode.

Although controlling for demographic differences was
important for a fair comparison of response rates, we
also wanted to evaluate whether the two survey modes
produced respondents with different demographics, as
this provides information about the potential for non-
response bias. We compared demographics of respon-
dents to non-respondents within each mode separately
using independent samples t-tests, Wilcoxon two-sam-
ple tests, and chi-square tests, and then we conducted
separate binary logistic regression analyses, one for
each demographic variable, to examine whether there
were significant interactions between each demographic
characteristic and mode in predicting the likelihood of
responding. These analyses tell us whether any associa-
tions between demographic characteristics and the likeli-
hood of responding differ across modes (e.g., whether the
relationship between responding and age differed for MO
vs. MWP).

Finally, we examined whether survey mode led to a dif-
ferent respondent profile in terms of experience of care
coordination. We compared coordination scale scores
between MO and MWP respondents with independent
samples t-tests using both raw scale scores and pro-
pensity score-weighted scale scores. For these analyses
among respondents only, a second, separate set of pro-
pensity scores were calculated and applied. Here, propen-
sity scores were calculated to balance the two respondent
sub-samples using all ten Table 1 variables. Supplemen-
tal analyses (Additional File 2) confirmed that these new
propensity weights successfully controlled for differences
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on all 10 variables from Table 1 across respondent sub-
samples. In addition, we calculate and report effect size
estimates for these comparisons (Cohen’s d) and inter-
pret the values as small, moderate, or large based on
established standards [15].

Results

Patient characteristics

The top section of Table 1 provides descriptive statistics
for the two samples (respondents and non-respondents).
The MWP sample was younger, healthier, and included
a higher proportion of female and lower proportion
of married people (all p<.001). The bottom section of
Table 1 provides descriptive statistics for self-reported
characteristics among respondents. MWP respondents
were more likely to have had at least a college education
and were less satisfied overall with their VA care (both
p<.0l).

Response rates

The MWP response rate (13.5%) was about half that of
the MO response rate (37.4%). Among MWP respon-
dents, 83% responded online, 12% by mail, and 5%
by telephone. After propensity weighting, the MWP
response rate (13.4%) remained significantly lower than
the MO response rate (36.6%) (OR=0.27, 95%CI=0.25—
0.30, p<.001).

(2023) 23:244

Page 4 of 8

Associations between demographic characteristics and
responding

We conducted moderator (i.e., interaction) analyses to
examine whether any associations between demographic
variables and responding (vs. not) differed across the two
samples. We found no significant moderation of associa-
tions by survey mode (see Table 2, p-values in rightmost
column). For example, respondents were more likely to be
married than non-respondents, respectively, in both the
MO sample (63.5% v. 55.2%) and MWP sample (50.7% v.
43.7%), and the moderator analyses revealed these differ-
ences did not differ significantly between samples, p=.77.
Similarly, respondents had lower CAN scores on aver-
age than did non-respondents in both the MO (M=54.8
v. M=59.4) and the MWP samples (M=63.1 v. M=66.2),
and these differences did not differ significantly between
samples, p=.63.

Respondents’ experiences of care coordination by survey
mode

In both the raw comparisons and propensity-weighted
comparisons, mean scores for two of 10 scales were
higher in the MWP group (Table 3). Propensity-weighted
comparisons showed significantly higher scores for two
additional scales.

To better understand the meaning of these findings,
we examined effect sizes (Cohen’s d values) for each
difference (Table 3, rightmost column). Out of the 10
weighted scale score comparisons only one demonstrated

Table 1 Patient characteristics among the survey administration samples and respondents by survey mode (N=5,815)

Source: Administrative Data -
Respondents and Non-Respondents (N=5,815)

Mail-only sample MWP sample* (N=5288) p-value

(N=527)
Female [N, (%)] 42 (8.0%) 820 (15.5%) <0.001°2
Age [Mean (SD)] 66.9 (12.6) 64.3 (13.6) <0.001°
Married [N, (%)] 309 (58.6%) 2324 (44.0%) <0.001°2
Rural residence [N, (%)] 373 (71.2%) 3841 (72.6%) 0.135°
CAN score [Mean (SD)] 64.8 (28.6) 59.0(30.8) <0.001°

Source: Self-Report -

Respondents Only (N=909)

Mail-only sample respondents (N=197) MWP sample* respondents (N=712) p-value
At least some college [N, (%)] 118 (59.9%) 513 (72.1%) <.0001°
Self-reported physical health*[Mean (SD)] 2.6 (0.97) 2.6 (1.00) 0.90°
Self-reported mental health*[Mean (SD)] 3.0(1.19) 3.1(1.22) 0.49°
Received help to complete survey [N, (%)] 25 (12.7%) 101 (14.2%) 0.60°
Overall satisfaction with VA care [Mean (SD)J® 5.1(1.28) 4.8 (1.47) 0.01¢

*MWP: modified web-push
TCAN score can range from 0-99

*self-reported physical and mental health are on a scale from 1-5

Soverall satisfaction with VA care is on a scale of 1-6

2Chi-square test
PIndependent samples t-test

“Wilcoxon two-sample Test
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Table 2 Comparisons of the demographic characteristics of respondents and non-respondents by survey mode
Survey Mode Mail-Only Sample (N=527) mwp? Sample (N=5288) Difference in
Non-respon-  Respondents  p-value Non-respon- Respondents  p-value Association
dents (N=197) dents (N=712) Across Sur-
(N=330) (N=4576) vey Mode
(p-value)
Female [N(%)] 27 (8.2%) 15 (7.6%) 0.82° 691 (15.1%) 129 (18.1%) 0.04° 40¢
Age 66.3 (13.6) 67.8(106) 0.16° 864.2 (13.9) 649(127) 022° .55¢
M (SD)]
Married [N(%)] 184 (55.3) 125 (63.5%) 0.08° 1967 (43.3%) 357 (50.7%) 0.000° .92¢
Rural [N(%)] 96 (29.4%) 55 (27.9%) 0.72° 1149 (25.6%) 187 (26.9%) 0.48° .54¢
CAN score 65.8 (28.9) 63.1(282) 029° 59.7 (31.0) 548(29.2) .0001° 48°¢
M (SD)]
fMWP: modified web-push
2Chi-square test
PIndependent samples t-test
‘p-value associated with interaction term in binary logistic regression
Table 3 Comparison of scale scores (experiences of care coordination) by survey mode*
Raw Data Weighted by Propensity Score
Mail-Only MWP p-value®  Mail-Only MWP p- Cohen’sd
Respon-  Respondents’ Respon-  Respondents’  value?
dents (N=712) dents (N=712)
(N=197) (N=197)
Patient-Centered Coordination of Care 3.86 391 0.39 381 394 0.07 0.11
Specialist Communication 4.09 4.21 0.83 4.00 423 0.04 0.13
Access to Specialist Care 3.78 3.88 0.20 3.75 391 0.05 0.13
Coordination of Care: Specialist with Patient 4.00 4.00 0.89 395 4.03 0.31 0.06
Referral Shared Decision Making 4.03 4.20 0.03 4.04 421 0.03 0.15
Tests & Medications: Patient Education 4.00 4.12 0.14 391 4.15 0.009 0.19
Tests & Medications: Get Results 4.00 4.07 040 393 4.12 0.06 0.14
Overall Trust & Specialty Care Engagement of 3.86 4.35 <0.0001 378 4.38 <0.0001 037
PCP
Coordination of Care - Specialist and PCP 350 3.56 049 342 358 0.06 0.12
Team Planning for Patient Self-Care 344 344 0.96 334 347 0.18 0.09

*theoretical range 1-5 for all scale
TMWP: modified web-push
2All p-values from independent samples t-tests

a moderate effect size (difference in mean score 0.61 on
1-5 scale; Cohen’s d=0.37). For the other 9 scales, dif-
ferences in mean scores ranged from 0.08 to 0.24 and
Cohen’s d for these scales ranged from 0.06 to 0.19, all
representing small effect sizes.

Discussion

To accommodate newly remote staff during the COVID-
19 pandemic, we changed our survey data collection
strategy from MO with a pre-completion bag/notepad/
pen incentive to a MWP strategy with a post-completion
gift card incentive. We used data from a patient sur-
vey about VA specialty care coordination that used
both strategies to understand how MWP is associated
with response rates, respondent characteristics, and
responses.

The MWP response rate was more than 20% lower
than that for MO, even after weighting. This difference
is larger than those in older studies reporting lower
web-push response [16] and contrasts with newer stud-
ies reporting similar or higher response rates for web-
push compared to mail-only [17-19]. There are several
potential reasons for the lower-than-anticipated MWP
response rate. There is evidence of lower response rates
peri-pandemic, which some authors attribute to ‘survey
fatigue’ from a rise in survey-based research methods to
enable remote data collection during the pandemic [20].
Also, while we were able to sustain certain practices for
MWP that are associated with higher response rates,
including prenotification [21, 22], mixed modes [23, 24],
offering mixed modes sequentially rather than concur-
rently [25, 26], using multiple contacts [27, 28], and use
of incentives [29, 30], we made other modifications to
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accommodate remote work that may have had a negative
impact on response rates.

In general, web-based surveys are associated with
lower response rates than mailed surveys [31-33] — by an
average of 11% points, according to one meta-analyses of
114 experimental studies [34]. While there are conflicting
data about the most effective mode for the invitation to
a web survey, the same meta-analysis suggested solicita-
tion to web survey by a mode other than email, as was the
case for our project, was associated with a response rate
decrease of 8% points [34]. This may be in part due to the
extra effort required to read and type a URL into a web
browser or scan a QR code rather than simply click an
email-embedded link. The MWP gift card incentive was
conditional on survey completion, which may have been
less effective because it invoked a payment that may not
have felt adequate, as compared to the MO gift provided
in advance, which may have invoked a social exchange
and created a desire to reciprocate a feeling of goodwill
[1, 35]. A final, major difference between MWP and typi-
cal web-push is that we did not automatically send paper
surveys or make phone calls to web survey non-respon-
dents. Following a web survey with mail can result in a
response rate close to that of mail alone —51% mail-only
vs. 49% web-push in one study [36] and 43% mail-only vs.
41% web-push in another [31].

Differences in underlying samples for the two modes
likely reflect a shift in the demographics of patients who
continued VA care during the early pandemic. Propen-
sity weighting successfully controlled for differences in
the underlying samples and resulted in no statistically
significant differences between the two modes in respon-
dent characteristics. This is an indirect way to assess non-
response bias, but suggests that different non-response
bias was not introduced by the MWP mode, and that we
have identified variables that can be used for success-
ful adjustment for patient characteristics in propensity
weighting. Successful adjustment allows for combining
data from administrations using MO and MWP into a
single dataset for analyses.

While we found some differences between mode in
coordination scores, the effect sizes for the propensity-
weighted differences were all small, except for one scale.
Whether these score differences are related to the differ-
ent timing of the two modes or the modes of administra-
tion themselves is a question that can be addressed by
simultaneous use of the MO and MWP in future work.

Given that remote research is here to stay, the ques-
tion is how we might integrate additional best practices
to boost response rates for MWP while minimizing the
volume of materials handled in typical web-push. Simply
administering the survey as MWP outside of the acute
phase of a pandemic may result in improved response
rates. Unfortunately, as researchers we are unlikely to
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obtain permission to use patient email addresses for sur-
vey invitations. However, we could include a pre-com-
pletion gift card incentive rather than a pre-completion
gift or post-completion incentive. We could also contact
non-respondents by phone and offer the option for sur-
vey completion by phone or mail. Automatically mailed
questionnaires could be used, but minimized by reserv-
ing them for non-respondents to all other contacts.

Our study has limitations. Our change in mode partway
through was necessitated by the need to quickly adapt to
the impact of the COVID-19 pandemic on our research.
Our results should thus be interpreted with an understand-
ing of the limitations of an observational rather than an
experimental design. For example, while we did account for
differences in the underlying sample at the two timepoints
using propensity scores, there may have been other differ-
ences related to pandemic-related experience that we were
not able to control for and that impacted response rates,
respondent characteristics, and experience of care coor-
dination. Because we made a few changes at once as we
pivoted our approach, it is not possible to tease out the inde-
pendent effect of any one change. Despite these limitations,
our results add value because they describe one approach
to survey administration for a remote work environment,
which is increasingly common. The results indicate no dif-
ference in non-response bias, supporting a rationale for test-
ing improvements to MWP outside of a pandemic setting
and drawing from existing literature, to improve response
rates with a remote work-aligned approach to large-scale
surveys.

Conclusion

MWP, with its lower burden of physical materials, is
well-suited to a remote work environment and did not
result in respondent characteristics different from MO.
However, we observed a much lower response rate
than expected based on prior literature and it is unclear
whether responses themselves (i.e., ratings of experience)
may differ by mode. These findings underscore the value
of piloting any new survey method, because response
rates may be unexpected as observed in this study. Future
work should examine whether higher response rates with
MWP could be achieved when pandemic stress is less
acute than it was during this study, by providing a pre-
completion gift card, and/or by adding modes of contact.
Simultaneous testing of different strategies may eliminate
the need for propensity weighting and alleviate concerns
about a secular effect on responses.

Abbreviations

MO Mail-only

MWP  Modified web-push

VA Veterans Health Administration
CDW  Corporate Data Warehouse
CAN VA Care Assessment Needs



Vimalananda et al. BMC Medical Research Methodology

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512874-023-02066-5.

Supplementary Material 1

Supplementary Material 2

Acknowledgements

This material is based upon work supported by the Department of Veterans
Affairs, Veterans Health Administration, Office of Research and Development
HSR&D and supported in part by resources from the VA Bedford Healthcare
System.

Disclaimer: The views expressed in this article are those of the authors and do
not necessarily reflect the position or policy of the Department of Veterans
Affairs or the United States government.

This material is based upon work supported by the Department of Veterans
Affairs, Veterans Health Administration, Office of Research and Development
HSR&D and supported in part by resources from the VA Bedford Healthcare
System.

Author contributions

V.V, JW, GF, M.T, and M.M. conceptualized the work; V.V. and K.S. acquired
the data; V.V, JW, GIF, S.Q, and M.M. analyzed and interpreted the data. V.V.
drafted the work and all authors revised the manuscript and approved the
final version.

Funding

This work was funded by a Career Development Award (5IK2HX002137-

04) from the Department of Veterans Affairs, Health Services Research and
Development Services (VV). The funding bodies played no role in the design
of the study and collection, analysis, and interpretation of data and in writing
the manuscript.

Data Availability
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Approval was obtained from the VA Bedford Healthcare System Institutional
Review Board prior to the beginning of the study, including a waiver of
informed consent for survey respondents.

Consent for publication
Not applicable.

Conflict of interest
The authors have no conflicts of interest to disclose.
Acknowledgments:

Received: 24 February 2023 / Accepted: 11 October 2023
Published online: 19 October 2023

References

1. Dillman DA, Smyth JD, Christian LM, Internet. Phone, mail, and mixed-Mode
surveys: the tailored design method. Hoboken, N.J.: John Wiley & Sons; 2014.

2. Dillman DA, Smyth JD, Christian LM. Internet, phone, mail, and mixed mode
surveys: the tailored design method. 4th ed. Hoboken, New Jersey: Wiley;
2014.

3. Edwards ML, Dillman DA, Smyth JD. An experimental test of the effects
of survey sponsorship on internet and mail survey response. Pub Opin Q.
2014;78(3):734-50.

(2023) 23:244

20.

21.

22.

23.

24.

25.

26.

27.

28.

Page 7 of 8

Messer B. Pushing households to the web: Results from Web + mail experi-
ments using address based samples of the general public and mail contact
procedures [doctoral dissertation]: Washington State University; 2012.
Messer B, Dillman D. Surveying the general public over the internet

using address-based asmpling and mail contact procedures. Pub Opin Q.
2011;75(3):429-57.

Smyth JD, Dillman DA, Christian LM, O'Neill AC. Using the internet to survey
small towns and communities: limitations and possibilities in the early 21st
century. Am Behav Sci. 2010;53(9):1423-48.

Dillman DA. The promise and challenge of pushing respondents to the web
in mixed-mode surveys. Surv Methodol. 2017(4/2/2022).

Vimalananda VGMM, Sitter KE, Qian S, Wormwood JB, Fincke BG. Patients’
experience of Specialty Care Coordination: Survey Development and Valida-
tion. J Patient-Centered Res Reviews 2023;(under review).

Vimalananda VG, Meterko M, Qian S, Wormwood JB, Solch A, Fincke BG.
Development and psychometric analysis of the coordination of Spe-

cialty Care - Primary Care Provider Survey (CSC-PCP). Health Serv Res.
2020;55(5):660-70.

Vimalananda VG, Fincke BG, Qian S, Waring ME, Seibert RG, Meterko M.
Development and psychometric assessment of a novel survey to measure
care coordination from the specialist’s perspective. Health Serv Res.
2019;54(3):689-99.

Vimalananda VG, Meterko M, Solch A, Qian S, Wormwood JB, Greenlee CM,
et al. Coordination of care as experienced by the specialist: validation of

the CSC-Specialist survey in the private sector and the effect of a shared
electronic health record. Med Care. 2020;58(12):1051-8.

Ruiz JG, Priyadarshni S, Rahaman Z, Cabrera K, Dang S, Valencia WM, et al.
Validation of an automatically generated screening score for frailty: the care
assessment need (CAN) score. BMC Geriatr. 2018;18(1):106.

American Association for Pulic Opinion Research. Response rates cal-
culator: AAPOR. 2022 [July 27, 2023]. Available from: https://aapor.org/
publications-resources/education-resources/response-rates/.

Rosenbaum PR, Rubin DB. The central role of the propensity score in observa-
tional studies for causal effects. Biometrika. 1983;70(1):41-55.

Fritz CO, Morris PE, Richler JJ. Effect size estimates: current use, calculations,
and interpretation. J Exp Psychol Gen. 2012;141(1):2-18.

Dillman DA. The promise and challenge of pushing respondents to the Web
in mixed-mode surveys.; 2017. Contract No.: 12-001-X.

Delnevo CD, Singh B. The effect of a web-push survey on physician survey
responses rates: a randomized experiment. Surv Pract. 2021;14(1).

McMaster HS, LeardMann CA, Speigle S, Dillman DA, Millennium Cohort Fam-
ily Study T. An experimental comparison of web-push vs. paper-only survey
procedures for conducting an in-depth health survey of military spouses.
BMC Med Res Methodol. 2017;17(1):73.

Kelfve S, Kivi M, Johansson B, Lindwall M. Going web or staying paper?

The use of web-surveys among older people. BMC Med Res Methodol.
2020;20(1):252.

de Koning R, Egiz A, Kotecha J, Ciuculete AC, Ooi SZY, Bankole NDA, et al.
Survey fatigue during the COVID-19 pandemic: an analysis of Neurosurgery
Survey Response Rates. Front Surg. 2021;8:690680.

Edwards PJ, Roberts |, Clarke MJ, Diguiseppi C, Wentz R, Kwan |, et al. Methods
to increase response to postal and electronic questionnaires. Cochrane
Database Syst Rev. 2009,2009(3):MR000008.

McCluskey S, Topping AE. Increasing response rates to lifestyle surveys: a
pragmatic evidence review. Perspect Public Health. 2011;131(2):89-94.

de Bernardo DH, Curtis A. Using online and paper surveys: the effective-
ness of mixed-mode methodology for populations over 50. Res Aging.
2013,35(2):220-40.

Zuidgeest M, Hendriks M, Koopman L, Spreeuwenberg P, Rademakers J. A
comparison of a postal survey and mixed-mode survey using a questionnaire
on patients’experiences with breast care. J Med Internet Res. 2011;13(3):¢68.
Elliott MN, Brown JA, Lehrman WG, Beckett MK, Hambarsoomian K, Giordano
LA, et al. A randomized experiment investigating the suitability of speech-
enabled IVR and web modes for publicly reported surveys of patients’experi-
ence of hospital care. Med Care Res Rev. 2013;70(2):165-84.

Medway RL, Fulton J. When more gets you less: a meta-analysis of the effect
of concurrent web options on mail survey response rates. Pub Opin Q.
2012,76(4):733-46.

Cook C, Heath F, Thompson RL. A meta-analysis of response rates in web-or
internet-based surveys. Educ Psychol Meas. 2000;60(6):821-36.

Wygant S, Olsen D, Call V, Curtin J, editors. Comparative analyses of parallel
paper, phone, and web surveys: Some effects of reminder, incentive and


https://doi.org/10.1186/s12874-023-02066-5
https://doi.org/10.1186/s12874-023-02066-5
https://aapor.org/publications-resources/education-resources/response-rates/
https://aapor.org/publications-resources/education-resources/response-rates/

Vimalananda et al. BMC Medical Research Methodology

29.

30.

32.
33.

34.

mode. annual conference of the American Association for Public Opinion
Research, Miami Beach, Fla; 2005.

Jia P, Furuya-Kanamori L, Qin ZS, Jia PY, Xu C. Association between response
rates and monetary incentives in sample study: a systematic review and
meta-analysis. Postgrad Med J. 2021;97(1150):501-10.

Mercer A, Caporaso A, Cantor D, Townsend R. How much gets you how
much? Monetary incentives and Response Rates in Household surveys. Pub
Opin Q. 2015;79(1):105-29.

Fowler FJ Jr, Cosenza C, Cripps LA, Edgman-Levitan S, Cleary PD. The effect of
administration mode on CAHPS survey response rates and results: a compari-
son of mail and web-based approaches. Health Serv Res. 2019;54(3):714-21.
Shih T, Fan X. Comparing response rates from web and mail surveys: a meta-
analysis. Field Methods. 2008;20(3):249-71.

Link MW, Mokdad AH. Alternative modes for health surveillance surveys: an
experiment with web, mail, and telephone. Epidemiology. 2005;16(5):701-4.
Daikeler J, Bosnjak M, Lozar Manfreda K. Web versus other survey modes: an
updated and extended meta-analysis comparing response rates. J Surv Stat
Methodol. 2020;8(3):513-39.

(2023) 23:244

35.

36.

Page 8 of 8

Edwards P, Roberts |, Clarke M, DiGuiseppi C, Pratap S, Wentz R, et al.
Increasing response rates to postal questionnaires: systematic review. BMJ.
2002;324(7347):1183.

Rodriguez HP, von Glahn T, Rogers WH, Chang H, Fanjiang G, Safran DG.
Evaluating patients' experiences with individual physicians: a randomized trial
of mail, internet, and interactive voice response telephone administration of
surveys. Med Care. 2006;44(2):167-74.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Adaptations for remote research work: a modified web-push strategy compared to a mail-only strategy for administering a survey of healthcare experiences
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Sample
	﻿Questionnaire content
	﻿Data collection
	﻿Mail only (MO) – pilot administration
	﻿Modified web-push (MWP) – large launch
	﻿Statistical analysis

	﻿Results
	﻿Patient characteristics
	﻿Response rates
	﻿Associations between demographic characteristics and responding
	﻿Respondents’ experiences of care coordination by survey mode

	﻿Discussion
	﻿Conclusion
	﻿References


