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Abstract : Abstract : The Agency for Healthcare Research and Quality’s (AHRQ’s) annual Medical Expenditure Panel
Survey (MEPS) collects data on Americans’ health care expenditures and use. In seeking to understand
connections between these topics and social determinants of health, AHRQ and Westat conducted a new
MEPS supplemental study in 2021 using a multimode (web and paper) instrument. All other MEPS
supplements had been administered only as paper questionnaires. Due to sensitive questions,
participants were encouraged to complete the web survey, but had the option of responding by paper.
Response was encouraged through a multimode contact strategy, including text messages, emails, and/or
mailings.

This paper reviews the protocol for encouraging web response and the response rates when utilizing
various contact modes, depending on the collection of householders’ email and mobile phone information
and permission to send texts during the core MEPS interview. The overall unweighted response rate was
74.2%, with 69.3% of responses submitted via web. Response rates were highest among adults for whom
both email and mobile phone information were provided (85.5%).

Introduction

The Agency for Healthcare Research and Quality’s (AHRQ’s) Medical Expenditure Panel Survey (MEPS) has
been providing information about the United States’ healthcare system since 1996[1]. Data are collected
through in-person contact with overlapping panels of households. Panels of approximately 10,000
households are interviewed five times over 2.5 years. However, during the COVID-19 pandemic, the study
extended participation for certain panels to nine interviews over 4.5 years. One household respondent
(HHR) responds for all members of the household. MEPS routinely also asks other adult householders
(non-HHR) to complete additional self-administered questionnaires (SAQs) designed to broaden the scope
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of information collected while minimizing HHR burden.

MEPS regularly asks about many individual characteristics considered to be correlated with social
determinants of health (SDoH), including measures of education, income, and race/ethnicity. However,
AHRQ recently developed a new supplemental SDoH SAQ addressing social and behavioral factors found
to be significantly related to health (Knighton, et al. 2018) that have not been asked as part of the core
MEPS survey. These topics include variables measuring housing quality, neighborhood characteristics,
financial strain, social connectedness, experiences of discrimination or physical or social violence, and
adverse childhood experiences[2].

Some of these factors are considered to be of a sensitive nature, so one challenge was to determine how
to maintain data privacy for respondents living in multi-person households in which completed paper
surveys could be reviewed by other household members easily before being mailed back or picked up by
the field interviewer. Another key challenge was to deploy a data collection protocol that would maximize
response without impacting the household’s future participation in MEPS. To address these challenges,
the new SAQ deployed both a multimode contact strategy and a multimode instrument, both of which
were novel approaches for MEPS. This paper reviews the multimode contact protocol used to encourage
web response and the response rates for various contact modes during the data collection effort.

Background

SAQs are often used as a preferred mode for collecting data on sensitive topics. There is growing
evidence that web-based questionnaires may increase response to sensitive topics and decrease bias (De
Leeuw and Hox 2011; Burkill et al. 2016; Kays et al. 2012). Paper-based surveys may lead to bias in
responses due to “bystander effects” (concerns about others seeing survey responses if the paper
questionnaire is not collected or mailed immediately). Web-based surveys can produce greater self-
disclosure on sensitive topics than paper surveys, because they are perceived as more anonymous,
creating greater illusions of privacy (Gnambs and Kaspar 2015).

Despite these advantages, research suggests that paper-based surveys still yield higher response rates
than web-based surveys (Shih and Fan 2008; Ebert et al. 2018). However, a multimode approach, in which
both paper and web are available as modes of response, can provide a balance of cost effectiveness,
response, and disclosure of sensitive information (Biemer et al. 2018).

In a multimode study, a sequential design is often used, in which initial mailings encourage web
participation. Only nonrespondents are later provided with a paper version of the survey. There is
evidence that, compared to a single mode approach, a multi-mode, sequential approach can produce
relatively high response rates, improve representativeness, and lower data collection costs (Messer and
Dillman 2011).

Many sample lists may only include a single type of contact information (such as a mailing or email
address). However, if more than one type of contact information is available, inviting participation using
multiple modes increases the chances that sample cases receive and attend to the request for
participation (De Leeuw 2018; Tourangeau 2017; Olson et al. 2021; Dillman, et al. 2014).



Methods

Traditionally, the MEPS annual Adult SAQ and other periodic MEPS SAQs on special topics have been
administered as paper questionnaires for the HHR and other adults within the household to complete
independently. The SAQs are either completed while the field interviewer (FI) is in the household, or the FI
leaves them behind for individuals to complete at their convenience. Due to the sensitive nature of some
questions in the SDoH SAQ, especially measures of physical and social violence and adverse childhood
events, web completion was selected as the primary mode of data collection for this supplement. A paper
copy was provided to those with barriers to internet access, as well as to web nonrespondents[3]. To
encourage web response, the methods of inviting and reminding potential respondents to participate in
the SDoH SAQ needed to be adjusted from standard MEPS procedures. In order to facilitate easier access
to the survey, we preferred to provide respondents with an electronic link to the survey website through
an email or text message.

The SDoH SAQ was administered in English and Spanish to eligible MEPS adults[4].  The multimode phase
of the study was fielded during the first half of 2021, with an additional phase of paper nonresponse
follow up occurring during the second half of 2021. Respondents were promised a $20 incentive to be
provided upon completion by either survey mode, to encourage participation and to help offset any
perceived burden of being asked to respond using a different mode (web) than other MEPS tasks.

At the time the SdoH was administered, MEPS was fielding four panels of households (Panels 23-26), with
each panel at a different stage of participation. For example, Panel 26 was participating in their first
interview, while Panel 23 was participating in their seventh interview. Due to the coronavirus pandemic,
MEPS allowed a much larger proportion of interviews to be conducted via telephone rather than in-
person[5]. During the core MEPS interview, contact information was requested for adults eligible to
complete the SDoH SAQ using the procedures described below.

Determination  of  Respondent  Contact  Mode  and  Method  of  Inviting  Response

In order to send electronic links to the respondent pool, this necessitated asking the MEPS HHR to provide
an email address and/or mobile phone number (including permission to text if provided) for each adult in
the household.  For individuals for whom no email address or mobile number was provided, HRRs were
asked whether that adult had internet access to determine whether the person would be able to access
the web version of the survey.

For those providing contact information, an electronic link to the survey was sent via email or text
message.  The website address and unique access code were printed in a letter mailed to the potential
respondent if no email address or mobile number had been provided, but the HHR indicated that the adult
had access to the internet. For others, a paper copy of the survey was left by the FI. These adults were
not provided the website address or a unique access code, therefore they did not have the opportunity to
complete a web survey. In effect, the SDoH SAQ employed a sequential design, in that a person could
respond either via paper or web mode at the start, although paper follow-up was employed in the event of
nonresponse for either mode.

Communicating  with  Respondents  to  Maximize  Both  Overall  and  Web  Response

Depending on the contact information provided, each person received their survey invitation and
reminders using that mode or combination of modes. For example, if both an email and a mobile number
with permission to text were provided, then that person would receive both an email and a text message



at each prompt.  Table 1 summarizes the communication protocol based on a classification of contact
mode and possible response mode into five categories based on information provided by the HHR: (1)
both email and mobile phone number provided (web response planned); (2) only email address provided
(web response planned); (3) only mobile phone number provided (web response planned); 4) internet
access available, although no email address or mobile phone number were provided (“push to web” – web
response sought); and (5) no email address or mobile phone number were provided and internet access
unavailable or refused (“paper only”).  Adults with a reported email and/or mobile phone number received
an electronic invitation one day after the HHR completed the MEPS core interview and nonresponse
reminders on days 3 and 7.  Nonrespondents were mailed a postcard reminder on day 14; if there was still
no response by day 28, a paper version of the questionnaire was mailed.

 

Table 1. SDoH Communication Protocol (Spring Cycle)Table 1. SDoH Communication Protocol (Spring Cycle)

For those with no email or mobile number recorded but who had internet access, we mailed an invitation
letter with the survey website address and a unique access code inviting the person to complete a web
survey, a reminder postcard on day 7, a reminder letter on day 14, and a final mailing with the paper
questionnaire on day 28. Those who initially received a paper copy of the questionnaire and did not
respond were mailed a replacement paper questionnaire after 21 days.

Finally, any adult who did not respond to the survey during the Spring cycle (January through June of
2021) was provided a final opportunity to respond using a paper questionnaire distributed by the FI during
the core MEPS interview conducted as part of the Fall data collection cycle (July through December of
2021).

The remainder of this paper reports the number of eligible respondents contacted by contact mode, the
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number responding in each survey mode, and the time until survey response.  Associations between
respondent characteristics and both the overall response rate and the probability of responding via web
were modeled using a generalized linear model (GLM) with a logit link function. Respondent
characteristics included mode of contact, whether the respondent was the HHR, age group, gender,
marital status, race/ethnicity, region and round.

Findings

During the Spring 2021 cycle, 33,580 adult householders were invited to participate in the SDoH SAQ,
representing 19,393 households. A total of 24,924 survey responses were received throughout both the
initial Spring invitation (88.0% of responses) and Fall follow-up (12.0% of responses) cycles. During the
Spring cycle, 17,260 web responses were received (69.3% of the total) and 4,663 responses were
submitted through a paper questionnaire (18.7% of total). An additional 3,001 paper questionnaires
(12.0% of total) were collected during the Fall nonresponse follow-up phase.

Provision  of  Contact  Information

HHRs provided both a mobile number and an email address for nearly half[6] of eligible adults across all
of the households (47.3%). The HHR provided only an email address for 19.4% of the eligible adults and
provided only a mobile number for 8.1%. Less than 2% of eligible adults had internet access although the
HHR did not provide email or mobile contact information and were therefore sent letters with the website
address and a unique access code. Finally, nearly one-quarter (23.2%) of eligible adults received only a
paper questionnaire due to lack of electronic contact information or reported internet access.

Provision of contact information was consistent across most of the longitudinal panels of MEPS. However,
HHRs participating in the MEPS study for the first time (Panel 26) were significantly less likely to provide
both a mobile number and an email address for eligible adults (42.9%) than those in their third (48.3%),
fifth (49.2%), or seventh round (50.8%). This is likely because we had not yet built up enough trust with
them to be willing to share contact information for other adults in the household.

Response  Rates  and  Mode  of  Response

The overall unweighted response rate for the SDoH SAQ was 74.2%, calculated by adding completed and
partial interviews and dividing by the total sample size of eligible adults who were invited to participate in
the study[7]. Figure 1 depicts recent response rates for the regular MEPS SAQ (response rates computed
by the authors) compared to the MEPS SDoH SAQ.

 

Figure 1. Trends in MEPS SAQ Supplement Unweighted Response Rates, 2018-2020[8]Figure 1. Trends in MEPS SAQ Supplement Unweighted Response Rates, 2018-2020[8]



Despite the sensitive nature of some questions in the SDoH SAQ, its 74.2% response rate, although lower
than the rates for the regular adult SAQ in pre-COVID years, is considerably higher than the 64% Adult
SAQ response rate in 2020. This may be due to a number of reasons, including the provision of a $20
incentive upon completion, the multimode contact strategy, or offering multiple methods of response. As
shown in Figure 2, offering the web option also had the advantage of faster response. During the Spring
cycle, approximately 90% of web responses were collected within 14 days compared to about 18% of
paper responses.  During the Fall data collection cycle, with only paper nonresponse follow-up occurring,
about 40% of SAQs were completed by day 14.

 

Figure 2. Number of days to complete the web or paper SDoH SAQFigure 2. Number of days to complete the web or paper SDoH SAQ
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Table 2 presents both mean response rates by respondent characteristic (first column) and the results of
a regression analysis modeling the association between each characteristic and the response rate
controlling for other characteristics.  Looking at the means, HHRs appeared more likely to respond
(82.1%) than other household adults (63.1%).  The regression results uphold this finding.  Adjusting for
other characteristics, the HHR is 9.4 percentage points more likely to respond to the survey compared to
other adults.  This is a 14.9% increase relative to the mean response rate for non-HHR respondents of
63.1%.

Response rates also varied significantly by mode(s) of contact (p<.001).  Relative to respondents who
were able to be contacted by both email and mobile phone number, those contacted via email only,
mobile phone number only, push to web, or paper were 9.2, 11.0, 26.4, and 29.4, percentage points less
likely to respond to the survey, respectively.  This represents 10.8, 12.9, 30.9, and 34.4% reductions,
respectively, relative to the mean response rate (85.5%) for those with both an email address and mobile
phone number.  Older adults were significantly more likely to respond than younger adults. Adults aged
55-64 and 65+ were 6.3 and 12.1 percentage points (or 9.9% and 18.9%) more likely to respond to the
SAQ than adults 18-23.  Males were less likely to respond than females, but the marginal effect was
relatively small (1.9 percentage points, or 2.5%).  Married adults were significantly more likely to respond
than adults that were not married (including never married, widowed, divorced, and separated), but the
marginal effect was also small (1.2 percentage points or 1.6%).  White and Hispanic adults were equally
likely to respond, but those of other racial/ethnic backgrounds were less likely to respond than white and
Hispanic adults. Those living in the Midwest were significantly more likely to respond than those living
elsewhere. Finally, participants in later rounds of MEPS were significantly more likely to respond than
those from households in their first MEPS round.  Relative to those responding in round 1, those
responding in rounds 3, 5, and 7 were 6.6, 6.3, and 10.4 percentage points (9.7, 9.3, and 15.4%),
respectively, more likely to respond compared to the mean response rate for those in round 1 of 67.7%. 
This finding likely underscores the importance of establishing trust with respondents over time.
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Table 2. Estimated average marginal effects and standard errors from model to predictTable 2. Estimated average marginal effects and standard errors from model to predict
unweighted response to SDoHunweighted response to SDoH

Overall, about 69.3% of respondents responded via web.  Among adults with internet access and
therefore had the opportunity to respond via web, Table 3 shows the association between respondent
characteristics and the probability of response via web, again using a GLM model.  Among adults with
internet access, 83.7% responded via web.  Among adults with internet access, Table 3 reports the mean
percent responding via web (first column) and the adjusted probability of responding via web by
respondent characteristic.  Web response was significantly higher when both an email and mobile phone
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number were used for contact than when only email, only mobile phone number, or only “push to web”
invitation letters were used for contact.  The estimated strength of the association was substantial.  For
example, respondents for whom only a mobile number was provided were 21.8 percentage points less
likely to respond via web than those for whom both a mobile number and email address were provided. 
This represents a 24.5% reduction compared to the mean percent responding via web (89.1%).  Those
with internet access but for whom no mobile number or email address was provided were 30.5
percentage points (34.2%) less likely to respond via web compared to those for whom both a mobile
number and email address were provided.

Young adults aged 18 to 23 were significantly more likely to respond by web than any other age group,
with adults aged 65+ being 9.6 percentage points (11.5%) less likely to respond by web compared to
those aged 18-23. Females were significantly more likely to respond by web than males (by 3.3
percentage points, or 3.9%). Black and Hispanic adults were less likely than others to respond via web. 
For example, non-Hispanic white adults were 8.8 percentage points (11.3%) more likely than Hispanic
adults to respond via web.  Those living in the Northeast were significantly more likely to respond by web
than those in the Midwest. Finally, those in later rounds of MEPS panels were significantly more likely than
those in their first round to respond via web.

 

Table 3. Estimated average marginal effects and standard errors of model to predict web asTable 3. Estimated average marginal effects and standard errors of model to predict web as
mode of response to SDoHmode of response to SDoH



Discussion

The MEPS SDoH SAQ was the first MEPS supplement to offer multiple modes for respondent contact,
communication, and response, obtaining an overall response rate of 74.2%. This response rate was higher
than those for other MEPS SAQs conducted during the pandemic period (without an incentive), despite the
inclusion of some questions on the SdoH that could be personally sensitive. The results suggest that
adults receiving survey communications by both email and text were more likely to respond than when
only one method of contact was possible. We observed that HHRs participating in early rounds of MEPS
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were reluctant to provide email and mobile contact information for other adults in their household. It is
possible that the increased trust in MEPS, in addition to a promised incentive and multiple contact
attempts, contributed to the propensity to respond. It should be noted that there is no control group for
comparison, so it is difficult to know what portion of the response rate was impacted by offering multiple
modes for completion, multiple reminders to complete, or a post-data collection incentive. However, the
results suggest that offering both web and paper response options with a promised incentive could help to
encourage response, perhaps especially during times that are otherwise challenging for data collection.
 The finding that older adults are less likely to complete the SDoH via web is consistent with prior
research (Braekman, et al. 2019; Lynn 2020). The general finding that response rates varied significantly
by personal characteristics (age and race/ethnicity) points to the continued necessity of offering a paper
response option.

Although AHRQ originally planned to field the SDoH SAQ only in 2021, a small subset of the questions was
fielded as part of the MEPS Adult SAQ in 2022 and it is hoped that more SDoH items will be re-fielded
eventually, perhaps rotating subsets of the questions in different years. The opportunity to observe how
responses to the SDoH questions differ in pandemic and post-pandemic periods may help researchers
study the effects of the pandemic. Future research could also explore the possibility of mode effects in
substantive responses between paper and web response. The responses to questions in the SDoH SAQ will
also allow researchers, policy makers, and providers to explore the relationships between the many social
and behavioral factors in the SDoH instrument and measures of health status, the use of health care, and
health spending in MEPS both during and after the pandemic.

Further, due to the success of the multimode SDoH SAQ, MEPS switched to a multimode approach for the
annual Adult SAQ in Fall 2023. This supplemental data collection will be modeled after the SDoH
multimode approach, but will not offer an incentive. This protocol may help clarify to what extent the
higher response rate for the SDoH compared to recent response rates for the annual SAQ was due to the
incentive.

Endnotes

[1] See additional information at https://meps.ahrq.gov/survey_comp/survey.jsp

[2] See Appendix 1 for the full set of SDoH measures and Appendix 2 for sources.

[3] Hotline assistance numbers were provided at the end of the survey due to the inclusion of some
sensitive topics.

[4] MEPS has complex rules for who is considered an eligible adult for inclusion in survey supplements.
For more details, see Methodology Report #33: Sample Designs of the Medical Expenditure Panel Survey
Household Component, 1996-2006 and 2007-2016 (ahrq.gov)

[5] For more details on the impact of COVID on the conduct of MEPS, see
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2021.306534.

[6] All estimates in this paper are unweighted.

[7] Weights will eventually be created by AHRQ to adjust for differential response rates by observed

https://meps.ahrq.gov/survey_comp/survey.jsp
https://meps.ahrq.gov/data_files/publications/mr33/mr33.shtml#132fg1
https://meps.ahrq.gov/data_files/publications/mr33/mr33.shtml#132fg1
https://ajph.aphapublications.org/doi/full/10.2105/AJPH.2021.306534


characteristics.

[8] Response rates calculated using AAPOR Response Rate 2 (RR2).

Appendix_1

MEPS Social and Health Experiences Self-Administered Questionnaire (SAQ) Item #, QuestionMEPS Social and Health Experiences Self-Administered Questionnaire (SAQ) Item #, Question
Text, and Response CategoriesText, and Response Categories

Appendix_2

Sources for Questions in the MEPS Social and Health Experiences Self-AdministeredSources for Questions in the MEPS Social and Health Experiences Self-Administered
Questionnaire (SAQ)Questionnaire (SAQ)
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