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Abstract

Recent research has shown mixed-mode surveys are advantageous for
organizations to use in collecting data. Previous research explored web/
mail mode effects for four-contact waves. This study explores the effect of
web/mail mixed-mode systems over a series of contacts on the customer
satisfaction data from the Florida Cooperative Extension Service during
2012-2013. The experimental design involved a group of clients who pro-
vided e-mail and mail contact information randomly assigned to two mixed-
mode treatment groups and a mail-only control. Demographic and service
utilization data were compared to assess response rates and nonresponse
bias. Logistic regression showed the treatment groups had similar response
rates and nonresponse bias. The fifth contact was statistically significant in
increasing response rates but did not reduce nonresponse bias. Future
research should continue exploring optimizing the number of contacts in
mixed-mode survey methodology.
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Introduction

Web surveys have grown as a method of collecting information in com-
parison to other survey modes, but their response rates are generally
lower than those of mail surveys (Cook et al. 2000; Manfreda et al.
2008; Shih and Fan 2008). Low response rates, among other factors, have
led some researchers to explore mixed-mode surveys. Recently, the com-
bination of respondent-administered web and mail surveys has become a
popular mixed-mode survey system (de Bernardo and Curtis 2012; de
Leeuw 2005; Dillman et al. 2009; Dillman et al. 2014).

A limited number of studies involving web/mail mixed-mode surveys
have explored the number of contacts and its effect on response rates
(Dykema et al. 2013; Israel 2013a; Kaplowitz et al. 2012; Millar and Dill-
man 2011; Shih and Fan 2008). We are not aware of any that have tested the
effects of adding a fifth contact to the typical four-contact sequence on
response rate or data quality for such surveys. Understanding the effective-
ness of the contact sequence with participants in a web/mail survey is
important to maximizing response rates while not antagonizing respon-
dents. The goal of this study is to determine the effects of implementing
a series of contacts for a survey of Florida Cooperative Extension clients.
We compare the effect of two alternative web/mail data collection protocols
on response rate, potential nonresponse biases, and data quality after three-,
four-, and five-contact attempts with a mail-only protocol.

Web Surveys

Conducting web surveys can save money by sending e-mails instead of
postal mail and can increase response time speed (Dillman et al. 2014; Fan
and Yan 2010; Groves et al. 2009; Medway and Fulton 2012). But web
surveys also have disadvantages. Although 70% of Americans have web
access, the remaining 30% do not (National Telecommunications and Infor-
mation Administration, & Economics and Statistics Administration 2013),
thereby introducing coverage bias because households without Internet
access are not represented in the results (Stern et al. 2014). In addition,
some people who have access may lack the skills to use it properly (Millar
and Dillman 2011; Stern et al. 2014). And with the increased amount of
unsolicited e-mails, the administration of legitimate survey e-mails may be
treated as spam and blocked (Fan and Yan 2010; Porter and Whitcomb
2007). Finally, web surveys face the issue of achieving high response rates.
Few e-mail-only studies have achieved high response rates (Manfreda et al.
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2008; Millar and Dillman 2011; Shih and Fan 2008), which may reflect the
general trend of declining response rates (Groves 2006).

Mixed-mode Surveys

Unimode surveys have several real or potential weaknesses. Mail surveys
have high postage costs, while phone surveys have increasingly declining
response rates (Dillman et al. 2014). Also, Israel (2013a) found the use of
a web-only option for surveys had a statistically lower response rate than
mixed-mode options. Mixed-mode surveys can, however, be used to miti-
gate some of these weaknesses. Reasons for using mixed-mode surveys
include increasing the response rate, improving the representativeness of
the sample, and reducing nonresponse error and survey system costs
(Baines et al. 2007; de Bernardo and Curtis 2012; de Leeuw 2005;
Dillman et al. 2014; Groves et al. 2009; Israel 2013a, 2013b; Stern et
al. 2014). The cost per complete survey in a web/mail system would
decline without the expense of mailed letters (Dykema et al. 2013; Israel
2013Db). Yet, even with mixed-mode surveys, the contact methods must fit
the target population in order to increase response rates while maintaining
or enhancing data quality. Medway and Fulton (2012) conducted a meta-
analysis and found that a concurrent mixed-mode option (postal letter with
a web link and withholding a paper survey until the last contact) also
resulted in a significant reduction in response rates.

Number of Contacts in Survey Implementation

Several meta-analyses have shown that the number of contacts is one of the
most important factors for response rates (Cook et al. 2000; Fan and Yan
2010; Manfreda et al. 2008; Shih and Fan 2008). Meta-analyses also indi-
cate that individuals receiving multiple e-mail reminders quickly reach a
saturation point, thereby limiting the effectiveness of the number of con-
tacts for web surveys (Cook et al. 2000; Manfreda et al. 2008; Shih and Fan
2008). Consequently, Manfreda et al. (2008) found that, by increasing the
number of contacts, the response rate difference between web and other
survey modes gets larger, from approximately a 5% disadvantage for the
web mode (for one to two contacts) to 16% on average (for three to five
contacts).

Mixed-mode studies vary on the number and type of contacts used
for implementation. Furthermore, multiple contacts are essential for max-
imizing response to mixed-mode surveys (Dillman et al. 2014; Israel 2013a;
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Lesser et al. 2011; Messer and Dillman 2011; Millar and Dillman 2011;
Porter and Whitcomb 2007; Smyth et al. 2010). For example, Holmberg et
al. (2010) conducted experiments using two paper-intensive and three
web-intensive survey strategies, each containing four postal contacts in
survey implementation and provided respondents with two response mode
options (mail and web) in the third and fourth contacts. At the completion
of the survey, the proportion of web responses was higher in all of the
web-intensive strategies, and the resulting response rate was not substan-
tially different from the mail-intensive treatments (Holmberg et al. 2010).
Messer and Dillman (2011) found that the sequential use of a mail follow-
up in a set of web/mail mixed-mode protocols improved overall response
rates by 12—19 percentage points over the initial response rate for the web
mode.

Similarly, Israel (2013a) compared the response rates and percentage of
undeliverable surveys between a web/mail mixed-mode survey group (after
a mailed preletter, two contacts were made by e-mail with the fourth and
final contact made via postal mail) and two web unimode survey groups.
The percentage of undeliverable surveys for the mail preletter/two e-mail/
mail mixed-mode group (1.4%) was lower than the percentage for the two
web unimode groups (14% and 17%, respectively) because postal mail was
substituted when an e-mail invitation bounced in the mixed-mode group
(Israel 2013a). Furthermore, this study showed that the use of a fourth
contact by mail increased the overall response rates of mail preletter/two
e-mail/mail mixed-mode group by 21 percentage points over the rate for the
first three contacts in comparison to web unimode survey groups (2.2% and
2.9%). This study further supports that using mail and e-mail contacts can
create a complementary relationship superior to e-mail-only surveys by
providing opportunities for more people to act on mode preferences (Israel
2013a, 2013b; Millar and Dillman 2011).

It is a common practice to use five contacts in an effort to increase
response rates, but many surveys have used fewer to balance sample size
and other design features with costs (Dykema et al. 2013; Israel 2013a;
Kaplowitz et al. 2012; Lesser et al. 2011; Messer and Dillman 2011; Millar
and Dillman 2011). We found a number of researchers reported the additive
effect of an additional contact on response rates and respondent character-
istics (Dykema et al. 2013; Kaplowitz et al. 2012; Messer and Dillman
2011; Millar and Dillman 2011; Porter and Whitcomb 2007), but it was
rare for the analysis to address other issues related to data quality and
representativeness. Thus, our study begins to fill this gap in the literature
by addressing some of the trade-offs in adding a fifth contact to a web/mail
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survey by examining nonresponse bias, item response rates, and response
distributions as well as response rates.

Method

We used data collected for the Florida Cooperative Extension Service
(FCES) annual survey from 2012 and 2013. The FCES is a public-
funded partnership between the federal government and state and county
governments in Florida to provide scientific knowledge, nonformal edu-
cation, and expertise to the public (Seevers and Graham 2012). We sur-
veyed a sample of clients who were selected from a population that had
some type of contact with the FCES (e.g., attended a workshop, called or
visited the extension office, or exchanged e-mails with an agent). The
survey was used to collect feedback about the clients’ experiences with
the FCES and included questions on clientele’s satisfaction on four
dimensions of quality, outcomes of the use of extension service, overall
satisfaction with the services provided by extension, and respondents’
demographic attributes.

This customer satisfaction survey has been conducted annually since
1997 but began using web hosted and mixed modes in 2008 (Israel
2013a; Israel and Lamm 2012). Each county goes through a five-year rota-
tion of being surveyed. Once a county is selected for receiving the survey, a
random sample of participants is generated from the list of FCES clients
recorded in the selected county.

A sample of 2,641 from extension client lists in 13 of Florida’s 67
counties for the 2012 survey and 2,579 clients from 12 counties in 2013
was used, totaling 5,220 clients in the sample. Extension clients represent a
quasi-general population sample, but they differ from the state’s population
in several ways (Israel 2013a; see also Table B15 in the Online Supple-
mental information). To address the objectives of this study, we selected
2,907 clients who provided both an e-mail and a postal address.

We then randomly assigned these clients into three groups detailed below:

1. Mail only (control group): Five contacts consisting of a postal pre-
letter, followed by a postal letter and questionnaire, then a reminder
postcard, a second postal letter and questionnaire, and a final postal
letter and questionnaire.

2. One mail + two e-mail + two-mail questionnaire (treatment group):
Five contacts using postal and e-mail invitations. The first invitation
was sent via a postal preletter. The second and third contacts were
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made using e-mail letters containing a link to the survey. The fourth
and fifth contacts switched back to a postal letter and questionnaire.

3. Three e-mail + two-mail questionnaire (treatment group): The first
three contacts were sent by e-mail, with each message including a
link to the survey. The final two contacts each included a postal
letter and questionnaire.

The postal and e-mail contacts (e.g., invitation letters and reminders)
were created to provide the same verbal and visual presentation to clients, as
recommended by Dillman and colleagues (2014). Several clients in groups
2 and 3 had the e-mail bounce, so postal invitations were substituted. Like-
wise, some clients in group 1 had the postal invitation returned, so an e-mail
invitation was sent. These clients remained in the study because their
responses were pertinent to the customer satisfaction survey and we wanted
to track outcomes of clients when one avenue of contact failed. This survey
experiment was executed in part with the implementation of the annual
FCES customer satisfaction survey. The sample size for the control and
two treatment groups was about equal by design.

We constructed the questionnaires to follow Dillman and colleagues’
(2014) unified mode design principles. These principles included using
the same questions and question order and, more importantly, working to
minimize differences in visual design (as illustrated in Israel 2010) that
could impair accurate measurement (Dillman et al. 2014; Groves et al.
2009). Similarly, the web survey presented questions in groups or singly
on a separate screen (a practice widely used in the construction of web
surveys; see Messer and Dillman 2011; Millar and Dillman 2011; Smyth
et al. 2010). The web survey used the Qualtrics software (2015). Clients
who had received the invitation via e-mail could click on the link to access
the URL and then enter the personal identification number. Upon entry,
the informed consent information was presented. When the “Agree to
participate” button was selected, the screen containing the initial ques-
tions was presented.

The two-page mail questionnaire contained 16 closed-ended items, three
numeric open-ended items, and two descriptive open-ended items. It uti-
lized gray shading to distinguish between blocks of related questions. The
web version of the surveys displayed the items over 17 screens and used
skip logic to route respondents to appropriate follow-up questions. The
single question per screen design of the web surveys involves trade-offs
(e.g., more time needed to complete but less scrolling), which may have
affected the responses (Dillman et al. 2014). On the other hand, due to the
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short length and items not needing to be grouped to help respondents pro-
cess them (Dillman et al. 2014), we believe the web survey format was
appropriate.

We combined survey responses with survey implementation and
administrative records to complete the data set. For administrative
records, extension staff recorded the type of contact and topic, as well
as gender and race, when interacting with clients. We also used records
from Florida’s voter registration file to fill in missing data on clients’
gender and race. The topic of information provided to a client was coded
into FCES administrative program areas. We also used multiple imputa-
tion for the remaining 6.3% of cases with missing administrative data to
estimate plausible values across 10 data sets (Schafer and Graham 2002).
Imputation was conducted with SAS’s Proc MI (Yuan 2010). Afterward,
we conducted the nonresponse bias analysis with logistic regression using
SAS for Windows version 9.4 and analyses of item response rates with
weighted data. We calculated weights using Izrael and colleagues’ (2009)
weight and trim macro for SAS, which also incorporates sampling design
weights (Biemer and Christ 2008). We also conducted analysis of item
response rate with SAS’s SurveyFreq and SurveyReg procedures. Finally,
we included data from the third contact due to the mode switch in the mail
+ two e-mail 4 two mail and three e-mail 4 two-mail mixed-mode groups
(e.g., switching from e-mail invitations to online questionnaires to mail
questionnaires). This allowed us to detect any changes that might be
attributed to the mode switch.

Findings

Table 1 displays the sample size and response rate of each group by contact
point. The overall response rate was 57.8% (American Association for
Public Opinion Research 2016, Response Rate 2), with 1,694 partial and
complete responses. x> analyses showed the response rates after the third,
fourth, and fifth contacts were not significantly different between the treat-
ment and control groups. Meanwhile, x” tests showed the response rate
increase from the third to the fourth and fourth to the fifth contact waves
in all three groups was statistically significant. In sum, the addition of a fifth
contact significantly increased response rate of each group in this study. The
Supplemental Material Online contains the response rates and x> analyses
after each contact (Table Al).

While the final response rate did not differ between the treatment groups,
the cost per completed questionnaire and data entry did. The combined
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Table I. Response Rate by Contact and Treatment Group.

Mail Only, Mail + Two Three e-mail +

Response n=976 e-mail + Two Two Mail, Between-Group
Rate After (%) Mail, n =972 (%) n =980 (%) %2 (p Value)

Third contact 28.2 26.7 284 0.760 (p = .684)
Fourth contact 46.2 433 44.1 1.777 (p = 411)
Fifth contact 58.8 57.8 56.9 0.703 (p = .703)

Note: Z-tests for proportions also show the increase in response rate with each additional
contact is significant, with p < .001, for every instance across all three treatment groups.

costs (postage cost and data entry cost) of mail-only questionnaires was the
highest at US$4.45 per completed questionnaire. The combined costs of
questionnaires in the mail + two e-mail + two-mail group was lower, at
US$2.70 per completed questionnaire. Finally, the three e-mail + two-mail
group reported the lowest cost between the treatment groups per question-
naire at US$1.97 per completed questionnaire.

Assessment of Nonresponse Bias

We used the demographic and service utilization items from administrative
data to compare respondents and nonrespondents. This comparison revealed
several sources of bias. Moreover, the pattern of bias was similar across the
treatment groups. The initial sample and respondents were overrepresented
by whites relative to minority groups, those who attend a planned program,
and clients who obtained information related to residential horticulture
(detailed information is available online in Table A3).

We also used binary logistic regression to estimate the effect of demo-
graphic and service utilization attributes on response behavior after three,
four, and five contacts in all groups. Table 2 displays the odds ratios of
nonresponse bias factors by each group after the third through fifth contact.
After the fifth contact in the mail-only group, significant nonresponse bias
was detected for males, the black and Hispanic categories of race, and all
categories of the program area except for the natural resources (Table 2).
Statistically significant nonresponse bias appeared after the fifth contact
(compared to the fourth) for males and the 4-H, agriculture, and community
development categories of program area.

After the fifth contact in the mail + two e-mail + two-mail group,
significant nonresponse bias was detected in the black and Hispanic
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categories, field visit category for the type of contact with extension, and in
the Expanded Food and Nutrition Education Program (EFNEP) and Family
and Consumer Science categories of program area (Table 2). Statistically
significant nonresponse bias appeared after the fifth contact (compared to
the fourth) for blacks and the field visit category for the type of contact with
extension variable while nonresponse bias was no longer significant for the
phone contact category.

After the fifth contact in the three e-mail 4 two-mail group, significant
nonresponse bias was detected in the black and Hispanic categories and in
the EFNEP and Family and Consumer Science categories (Table 2). For this
treatment, there was generally less nonresponse bias after the fifth contact
as compared to the fourth, with the e-mail contacts with extension, as well
as 4-H and agriculture categories of program area becoming nonsignificant.

We also examined the substantive responses to the survey questions
across the three survey systems and found there were a few differences (see
Tables B1-B14 in the Online Supplemental information). Regarding the
four service quality measures, there was evidence by the fifth contact that
the mail-only group was more likely to be “very satisfied” and less likely to
be “satisfied” than the two mixed-mode groups. Meanwhile, after the fifth
contact, the mail-only group had an older mean age than the mixed-mode
groups. Generally, differences between the three experimental groups were
substantively unimportant, which suggests that all three groups were
equally biased or unbiased by nonresponse.

We also used binary logistic regression to assess whether nonresponse
bias increased or decreased between the third and fourth as well as fifth
contact during the sequence of contacts. This analysis showed that all of the
confidence intervals for each variable overlapped among the third, fourth,
and fifth contact points, thus a significant increase or decrease in nonre-
sponse bias between the contact points was not detected (the detailed results
are available online).

Evaluation of Item Response Rates

Table 3 displays the aggregate item response rates by treatment and mode
after three, four, and five contacts. There was a minimal difference seen
between the three treatment groups for those who responded via mail.
Similarly, there was little difference found between the mail-only and mail
+ two e-mail + two-mail groups for those who responded to questionnaires
via the web, with the three e-mail + two-mail mixed-mode group resulting
in slightly lower response rates after the third, fourth, and fifth contact
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points (Table 3). A comparison of the mail and web aggregate item response
rates shows that the web questionnaires yielded slightly higher item
response rates across all groups except for the three e-mail + two-mail
group after three and four contacts. After the fifth contact, the mail item
response rate dropped more than the web item response rate. This suggests
that, at this stage, more mail respondents skipped items than web respon-
dents. When exploring the total aggregate item response rates, there are
minimal differences in percentage points between the response rates of the
groups. Overall, the analysis indicates that item nonresponse is slightly
higher for the fourth contact than the third and, likewise, higher after the
fifth contact than the fifth, but none of these differences proved to be
statistically significant.

Finally, we also used y° analysis to examine response distributions
between contacts for the demographic variables and several items pertinent
to the FCES annual customer satisfaction survey (e.g., overall satisfaction
with the FCES). The overall pattern of change from one contact to another
in terms of the percentages in each category of a variable was not statisti-
cally significant (Tables B1-B13 in the Supplemental Online Material).
The inclusion of a fifth contact did not show a significant influence on any
of the response distributions.

Discussion

The results we discussed above indicate that mixed-mode systems utilizing
web/mail surveys are able to achieve response rates comparable to the
response rate for a unimode mail survey. These results are consistent with
prior research (Dillman et al. 2014; Israel 2013a; Lesser et al. 2011; Stern et
al. 2014). The use of web/mail mixed-mode surveys can help researchers
reduce costs by sending e-mail invitations and collecting responses via the
web (de Leeuw 2005; Israel 2013b), while the sequential use of modes
provides an opportunity for respondents to act on their mode preferences.
Moreover, the web/mail system realizes cost savings over postal-only sur-
veys while obtaining higher response rates than those from web-only sur-
veys (Israel 2013a; Millar and Dillman 2011).

The inclusion of a fifth contact resulted in significantly higher response
rates within each treatment, while the difference between the groups was not
significant. This becomes important when the cost per questionnaire is con-
sidered. The cost for surveys becomes dependent on the survey mode.
Researchers and practitioners could save money in regard to postage and
data entry costs if e-mails are emphasized in the mixed-mode system in
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comparison to a mail-only or a mixed-mode system that emphasized postal
contacts and mail questionnaires (see Holmberg et al. 2010).

In relation to nonresponse bias, the inclusion of a fifth contact did not
result in a significant difference in nonresponse bias in all treatments. Given
that this is one of the cornerstones for generalizing samples (Dillman et al.
2014; Groves et al. 2009), this was disappointing but consistent with pre-
vious studies (Groves 2006). We found that the three e-mail + two-mail
group showed some decrease in bias occurrences from after the third con-
tact to after the fifth contact. This group also reported the fewest categories
of variables with bias after the fifth contact when compared to the other
treatment groups. The mode switch to a paper contact at the fourth contact
could have influenced some respondents to finally send in a completed
questionnaire (as seen with the response rates increasing by dramatically
between the third and fourth as well as fourth and fifth contact). While we
have assessed patterns of nonresponse across four factors, we also note that
there could be nonresponse bias in the other variables (e.g., satisfaction with
services) measured in the survey; however, we do not have the data to test
for nonresponse bias or any reduction in it.

With the slight reduction of bias detected in the mixed-mode groups,
we argue that mixed-mode survey systems are an adequate survey meth-
odology option for researchers. At the same time, it is important for
researchers and practitioners to decide whether the use of a fifth contact
is beneficial. One must determine whether the use of a fifth contact is
worth the cost of sending out a questionnaire (e.g., postage in the case of
mail surveys) and providing additional burden to participants since it did
not significantly affect response distribution in this study. On the other
hand, a high response rate increases the credibility of a survey for some
stakeholders (Groves 2006), so we suggest that the fifth contact has some
practical significance.

We observed a decline in the item response rates from the third to the
fifth contacts within item response rates by treatment. This could have
occurred due to the open-ended and descriptive items in the questionnaire.
This finding is consistent with Messer et al. (2012), who found that ques-
tion formats that require more effort than single-item, close-ended scale
questions (e.g., open-ended questions) obtain higher rates of item nonre-
sponse, regardless of the mode of response. We also can infer that respon-
dents were less motivated to complete the item since they did not respond
early.

We found that the unimode mail-only group had a lower total item
response and lower aggregate item response rate when comparing them
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to the mixed-mode groups after all points of contact observed, which is
consistent with previous literature (Israel and Lamm 2012; Lesser et al.
2012; Messer et al. 2012). The mixed-mode groups had an advantage in
yielding higher total item and aggregate item response rates because a large
proportion of surveys were completed via the web before switching survey
modes. The switch to mail likely influenced some nonrespondents to com-
plete the survey even though their motivation was low or they perceived e-
mailed survey invitations as dangerous (Groves et al. 2009).

It is also important to consider the balance between unit nonresponse
bias and item response rates. The findings of this study showed that increas-
ing the number of contacts and survey mode switching can encourage
nonrespondents to complete surveys but at the price of weakening the data
quality due to item nonresponse. Mason et al. (2002) found that their efforts
to convert survey refusals (e.g., callbacks) produced higher item nonre-
sponse, making the effort less effective in terms of estimates (as cited in
Dixon 2005). The decline in item response rates in this study was minimal
but still should be factored into survey methodology when considering the
number of contacts.

Conclusion

We believe this study contributes to the literature discussing the number of
contacts to use in a survey system. As this study shows, the use of a fifth
contact is likely to increase unit response rates but may have little or no
effect on reducing nonresponse bias. On the other hand, data quality, in
terms of item response rates and item distributions, was generally unaf-
fected. We suggest more research be conducted to assess the effects of using
a fifth contact in survey methodology, especially with the use of mixed-
mode survey systems when surveying an organization’s clients. This may
become crucial as costs for survey research continues to increase, budgets
become tighter, and respondents become more difficult to reach.

In addition, our findings support previous literature that mixed-mode
survey systems using web/mail surveys are a viable option to use in collect-
ing data (Baines et al. 2007; de Bernardo and Curtis 2012; de Leeuw 2005;
Dillman et al. 2009; Groves et al. 2009; Israel 2013a, 2013b; Stern et al.
2014). Mixed-mode survey systems can obtain comparable response rates
to unimode mail survey systems and yield higher item response rates. In
addition, an advantage of a mixed-mode survey over a unimode system is
that it provides an opportunity for people who may be less likely to respond
via one mode to participate using another (see Smyth et al. 2010).
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One limitation of our study is that the intended mode did not work for
some participants when implementing the survey. This led us to redefine
the experimental treatment groups to retain individuals who could not
be contacted via the designated mode. In our study, several clients in the
mixed-mode groups had their e-mail invitations bounce and were sent paper
questionnaires via postal mail. At the same time, some clients from the
unimode contact group had their postal invitations returned and were sent
e-mail invitations as a result. We think this makes sense if you are trying to
maximize the coverage of your sample.

Authors’ Note

This research is conducted as part of Florida Agricultural Experiment Station project
FLA-AEC-005352 and WERA-1010.

Acknowledgments

We would like to thank the reviewers for their helpful comments.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, authorship, and/or
publication of this article.

Supplemental Material

The online data supplements are available at http://journals.sagepub.com/doi/suppl/
10.1177/1525822X17693804.

References

American Association for Public Opinion Research. 2015. Standard definitions:
Final dispositions of case codes and outcome rates for surveys. http:/www.
aapor.org/AAPOR_Main/media/publications/Standard-Definitions20169thedi
tionfinal.pdf (accessed April 27, 2017).

Baines, A. D., M. R. Partin, M. Davern, and T. H. Rockwood. 2007. Mixed-mode
administration reduced bias and enhanced post stratification adjustments in a
health behavior survey. Journal of Clinical Epidemiology 60:1246-55.


http://journals.sagepub.com/doi/suppl/10.1177/1525822X17693804
http://journals.sagepub.com/doi/suppl/10.1177/1525822X17693804
http://www.aapor.org/AAPOR_Main/media/publications/Standard-Definitions20169theditionfinal.pdf
http://www.aapor.org/AAPOR_Main/media/publications/Standard-Definitions20169theditionfinal.pdf
http://www.aapor.org/AAPOR_Main/media/publications/Standard-Definitions20169theditionfinal.pdf

296 Field Methods 29(3)

Biemer, P. P., and S. L. Christ. 2008. Weighting survey data. In International
handbook of survey methodology, edited by D. de Leeuw, J. J. Hox, and D.
D. Dillman, 317-41. New York: Lawrence Erlbaum.

Cook, C., F. Heath, and R. L. Thompson. 2000. A meta-analysis of response rates in
web- or Internet-based surveys. Educational and Psychological Measurement
60:821-36.

de Bernardo, D. H., and A. Curtis. 2012. Using online and paper surveys: The
effectiveness of mixed-mode methodology for populations over 50. Research
on Aging 35:220-40.

de Leeuw, E. D. 2005. To mix or not to mix data collection modes in surveys.
Journal of Official Statistics 21:233-55.

Dillman, D. A., G. Phelps, R. Tortora, K. Swift, J. Kohrell, J. Berck, and B. L.
Messer. 2009. Response rate and measurement differences in mixed-mode sur-
veys using mail, telephone, Interactive Voice Response (IVR) and the Internet.
Social Science Research 38:1-18.

Dillman, D. A., J. D. Smyth, and L. M. Christian. 2014. Internet, phone, mail, and
mixed-mode surveys: The tailored design method, 4th ed. Hoboken, NJ: John Wiley.

Dixon, J. 2005. Comparison of item and unit nonresponse in household surveys.
Washington, DC: Bureau of Labor Statistics. http://www.bls.gov/ore/pdf/
st050080.pdf (accessed July 2, 2014).

Dykema, J., J. Stevenson, L. Klein, Y. Kim, and B. Day. 2013. Effects of e-mailed
versus mailed invitations and incentives on response rates, data quality, and costs
in a web survey of university faculty. Social Science Computer Review 31:359-70.

Fan, W., and Z. Yan. 2010. Factors affecting response rates of the web survey: A
systematic review. Computers in Human Behavior 26:132-39.

Groves, R. M. 2006. Nonresponse rates and nonresponse bias in household surveys.
Public Opinion Quarterly 70:646-75.

Groves, R. M., F. Fowler, Jr., M. P. Couper, J. M. Lepkowski, E. Singer, and R.
Tourangeau. 2009. Survey methodology, 2nd ed. Hoboken, NJ: John Wiley.
Holmberg, A., B. Lorenc, and P. Werner. 2010. Contact strategies to improve
participation via the web in a mixed-mode mail and web survey. Journal of

Official Statistics 26:465-80.

Israel, G. D. 2010. Using web-hosted surveys to obtain responses from extension
clients: A cautionary tale. Journal of Extension 48:4. http://www.joe.org/joe/
2010august/a8.php (accessed June 16, 2014).

Israel, G. D. 2013a. Combining mail and e-mail contacts to facilitate participation in
mixed-mode surveys. Social Science Computer Review 31:346-58.

Israel, G. D. 2013b. Using mixed-mode contacts in client surveys: Getting more bang
for your buck. Journal of Extension 51:3. http://www.joe.org/joe/2013june/al.php
(accessed June 16, 2014).


http://www.bls.gov/ore/pdf/st050080.pdf
http://www.bls.gov/ore/pdf/st050080.pdf
http://www.joe.org/joe/2010august/a8.php
http://www.joe.org/joe/2010august/a8.php
http://www.joe.org/joe/2013june/a1.php

Newberry and Israel 297

Israel, G. D., and A. J. Lamm. 2012. Item non-response in a client survey of the
general public. Survey Practice. http://surveypractice.wordpress.com/2012/04/
17/item-nonresponse-in-a-client-survey-of-the-general-public/ http://surveyprac
tice.wordpress.com/2012/04/17/item-nonresponse-in-a-client-survey-of-the-gen
eral-public/#more-6070 (accessed July 2, 2014).

Izrael, D., M. P. Battaglia, and M. R. Frankel. 2009. Extreme survey weight adjust-
ment as a component of sample balancing (a.k.a. raking). Proceedings of the
2009 SAS Global Forum. http://support.sas.com/resources/papers/proceed
ings09/247-2009.pdf (accessed October 9, 2014).

Kaplowitz, M. D., F. Lupi, M. P. Couper, and L. Thorp. 2012. The effect of
invitation design on web survey response rates. Social Science Computer
Review 30:339-49.

Lesser, V. M., L. D. Newtown, and D. K. Yang. 2012. Comparing item nonresponse
across different delivery modes in general population survey. Survey Practice.
http://surveypractice.wordpress.com/2012/04/17/comparing-item-nonresponse-
across-different-delivery-modes-in-general-population-surveys-2/ (accessed
June 16, 2014).

Lesser, V. M., D. K. Yang, and L. D. Newton. 2011. Assessing hunters’ opinions
based on a mail and a mixed-mode survey. Human Dimensions of Wildlife 16:
164-73.

Manfreda, K. L., M. Bosnjak, J. Berzelak, I. Haas, and V. Vehovar. 2008. Web
surveys versus other survey modes. International Journal of Market Research
50:79-104.

Mason, R., V. Lesser, and M. Traugott. 2002. Effect of item nonresponse on non-
response error and inference. In Survey nonresponse, edited by R. Groves, D.
Dillman, J. Eltinge, and R. Little, 149—62. New York: Wiley.

Medway, R. L., and J. Fulton. 2012. When more gets you less: A meta-analysis of
the effect of concurrent web options on mail survey response rates. Public
Opinion Quarterly 76:733-46.

Messer, B. L., and D. A. Dillman. 2011. Surveying the general public over the
Internet using address-based sampling and mail contact procedures. Public Opin-
ion Quarterly 75:429-57.

Messer, B. L., M. L. Edwards, and D. A. Dillman. 2012. Determinants of item
web and mail respondents in three address-based mixed-mode surveys of the
general public. Survey Practice. http://surveypractice.wordpress.com/2012/
04/17/determinants-of-item-nonresponse-to-web-and-mail-respondents-in-
three-address-based-mixed-mode-surveys-of-the-general-public/ (accessed
July 9, 2015).

Millar, M. M., and D. A. Dillman. 2011. Improving response to web and mixed-
mode surveys. Public Opinion Quarterly 75:249-68.


http://surveypractice.wordpress.com/2012/04/17/item-nonresponse-in-a-client-survey-of-the-general-public/
http://surveypractice.wordpress.com/2012/04/17/item-nonresponse-in-a-client-survey-of-the-general-public/
http://surveypractice.wordpress.com/2012/04/17/item-nonresponse-in-a-client-survey-of-the-general-public/#more-6070
http://surveypractice.wordpress.com/2012/04/17/item-nonresponse-in-a-client-survey-of-the-general-public/#more-6070
http://surveypractice.wordpress.com/2012/04/17/item-nonresponse-in-a-client-survey-of-the-general-public/#more-6070
http://support.sas.com/resources/papers/proceedings09/247-2009.pdf
http://support.sas.com/resources/papers/proceedings09/247-2009.pdf
http://surveypractice.wordpress.com/2012/04/17/comparing-item-nonresponse-across-different-delivery-modes-in-general-population-surveys-2/
http://surveypractice.wordpress.com/2012/04/17/comparing-item-nonresponse-across-different-delivery-modes-in-general-population-surveys-2/
http://surveypractice.wordpress.com/2012/04/17/determinants-of-item-nonresponse-to-web-and-mail-respondents-in-three-address-based-mixed-mode-surveys-of-the-general-public/
http://surveypractice.wordpress.com/2012/04/17/determinants-of-item-nonresponse-to-web-and-mail-respondents-in-three-address-based-mixed-mode-surveys-of-the-general-public/
http://surveypractice.wordpress.com/2012/04/17/determinants-of-item-nonresponse-to-web-and-mail-respondents-in-three-address-based-mixed-mode-surveys-of-the-general-public/

298 Field Methods 29(3)

National Telecommunications and Information Administration, & Economics and
Statistics Administration. 2013. Exploring the digital nation: America’s emer-
ging online experience. http://www.ntia.doc.gov/files/ntia/publications/explor
ing_the_digital_nation_-_americas_emerging_online_experience.pdf (accessed
July 9, 2015).

Porter, S. R., and M. E. Whitcomb. 2007. Mixed-mode contacts in web surveys:
Paper is not necessary better. Public Opinion Quarterly 71:635-48.

Qualtrics. 2015. Qualtrics software, Version Insight Platform. www.qualtrics.com.

Schafer, Joseph L., and John W. Graham. 2002. Missing data: Our view of the state
of the art. Psychological Methods 7:147-77.

Seevers, B., and D. Graham. 2012. Education through cooperative extension, 3rd ed.
Fayetteville: University of Arkansas.

Shih, T. H., and X. Fan. 2008. Comparing response rates from web and mail surveys:
A meta-analysis. Field Methods 20:249-71.

Smyth, J. D., D. A. Dillman, L. M. Christian, and A. C. O’Neill. 2010. Using the
Internet to survey small towns and communities: Limitations and possibilities in
the early 21st century. American Behavioral Scientist 53:1423-48.

Stern, Michael J., I. Bilgen, and D. A. Dillman. 2014. The state of survey metho-
dology: Challenges, dilemmas, and new frontiers in the era of the tailored design.
Field Methods 24:284-301.

Yuan, Y. C. 2010. Multiple imputation for missing data: Concepts and new develop-
ment (Version 9.0). Rockville, MD: SAS Institute. https://connect.ssri.duke.edu/
sites/connect.ssri.duke.edu/files/upload/help-resource/multipleimputation %20mis
sing%20data%20-%20sas.pdf (accessed November 15, 2013).


http://www.ntia.doc.gov/files/ntia/publications/exploring_the_digital_nation_-_americas_emerging_online_experience.pdf
http://www.ntia.doc.gov/files/ntia/publications/exploring_the_digital_nation_-_americas_emerging_online_experience.pdf
http://www.qualtrics.com
https://connect.ssri.duke.edu/sites/connect.ssri.duke.edu/files/upload/help-resource/multipleimputation%20missing%20data%20-%20sas.pdf
https://connect.ssri.duke.edu/sites/connect.ssri.duke.edu/files/upload/help-resource/multipleimputation%20missing%20data%20-%20sas.pdf
https://connect.ssri.duke.edu/sites/connect.ssri.duke.edu/files/upload/help-resource/multipleimputation%20missing%20data%20-%20sas.pdf
https://connect.ssri.duke.edu/sites/connect.ssri.duke.edu/files/upload/help-resource/multipleimputation%20missing%20data%20-%20sas.pdf
https://connect.ssri.duke.edu/sites/connect.ssri.duke.edu/files/upload/help-resource/multipleimputation%20missing%20data%20-%20sas.pdf
https://connect.ssri.duke.edu/sites/connect.ssri.duke.edu/files/upload/help-resource/multipleimputation%20missing%20data%20-%20sas.pdf
https://connect.ssri.duke.edu/sites/connect.ssri.duke.edu/files/upload/help-resource/multipleimputation%20missing%20data%20-%20sas.pdf
https://connect.ssri.duke.edu/sites/connect.ssri.duke.edu/files/upload/help-resource/multipleimputation%20missing%20data%20-%20sas.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


