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Abstract: Web-based surveys are increasingly used in evaluation practice. To our
knowledge, there are no guidelines for calculating outcome rates using newly available tracking methods. In a recent study, up to five recruitment e-mails were sent
using an e-mail marketing service: a primer, an invitation with a survey link, and
three reminders. Hard and soft bounces and opened e-mails were tracked. Outcome
rates varied as a function of decisions made regarding these data. We suggest that
several outcome rate calculations be presented to assist the reader in assessing these
important measures of study quality.
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Résumé : Les sondages en ligne sont de plus en plus utilisés comme méthodes
d’évaluation. À notre connaissance, il n’existe pas de directives pour calculer les taux
d’efficacité à partir des nouvelles méthodes de suivis. Dans une étude récente, jusqu’à
cinq courriels de recrutement ont été envoyés en utilisant un service de marketing
par courriel : une lettre d’information, une invitation avec un lien au sondage et
trois rappels. Les messages retournés définitivement, ceux retournés temporairement et les courriels ouverts ont été suivis. Les taux d’efficacité ont varié en fonction
des décisions prises au sujet de ces données. Nous suggérons que des calculs de taux
d’efficacité soient présentés afin de guider le lecteur lors de l’évaluation de ces importantes mesures de la qualité d’une étude.
Mots clés : taux d’efficacité, méthodes de suivis, sondages en ligne

Access to the Internet has become ubiquitous, with the majority of Canadians
having access in their homes or workplaces (Statistics Canada, 2010). Internetbased self-administered surveys have increasingly been used to answer research
questions across a variety of domains (Cantrell & Lupinacci, 2007). There are
several advantages of using Internet surveys when compared to more traditional
forms of self-administered surveys, such as in-person pencil-and-paper and mailouts through a postal service. For instance, web surveys are cost-effective and
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able to reach a large sample of participants over a short period while minimizing
measurement error (Cantrell & Lupinacci, 2007; Fricker & Schonlau, 2002). Data
may be validated as participants input responses, ensuring appropriate types of
responses and responses within a valid range; automatic skip patterns can be
programmed based on previous responses to minimize participant burden and
eliminate response errors; and data are automatically transferred to an electronic
database, eliminating transcription errors (Fricker & Schonlau, 2002). Real-time
monitoring of population or subpopulation targets is also possible, allowing
for targeted outreach to yield a more representative sample (Cook, Heath, &
Thompson, 2000). In addition, a growing body of evidence suggests that Internet versions of self-administered surveys produce results that are of qualitative
equivalence (e.g., similar internal consistencies, intercorrelations, and/or factor
structures) and quantitative equivalence (e.g., similar mean scores and variances)
to paper-and-pencil versions (Meyerson & Tryon, 2003; Preckel & Thiemann,
2003; Weigold, Weigold, & Russell, 2013). Therefore, it is not surprising that
many researchers now use web surveys as their mode of choice, and technological
improvements to survey and e-mail research tools are continuously being made.
In 2008, a baseline Internet survey was conducted to examine capacity to
promote physical activity among Canadian organizations (Plotnikoff et al., 2009).
In brief, e-mail invitations were sent to organizations through Microsoft Outlook
and included a link to a survey designed using Survey Monkey tools (Survey
Monkey, 2013). In early 2013 as a five-year follow-up, another Internet survey
of organizational capacity to promote physical activity was conducted, this time
using the latest Survey Monkey tools and an e-mail marketing service known as
Mail Chimp (2013) to send out invitations. Technological improvements to the
Survey Monkey tools and use of the e-mail marketing service were perceived
as advantageous to the research process, but raised issues with respect to how
outreach and participation rates should be calculated at follow-up and compared
between baseline and follow-up.
There are no clear guidelines on how to calculate outcome rates or standard
terms to refer to these rates when web-survey methods are used (Chan et al., 2007;
Public Works and Government Services Canada [PWGSC], 2013). When surveys
with random sampling methods are conducted for the Government of Canada,
researchers are required to present four case categories of respondents: invalid
cases, unresolved, in-scope nonresponding units, and responding units. Participation rate is calculated as the number of responding units divided by valid cases
(the sum of all e-mail addresses used minus invalid cases) (PWGSC, 2013). Other
research has suggested presenting the number of unique survey visitors, consenting
individuals, and participants who have completed the final question (Eysenbach,
2004). Participation rate is then the consenting individuals divided by the unique
survey visitors, and completion rate is the number of responses to the final question divided by the consenting individuals (Eysenbach, 2004). As standards for true
random sampling are rarely appropriate for web surveys, the Marketing Research
and Intelligence Association (MRIA) suggests abandoning the term “response rate”
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altogether (Chan et al., 2007; Simmie, 2006). Instead, they suggest presenting the
net usable invitations (total invitations minus undeliverables), completed cases,
qualified break-offs (partially completed cases and declines), disqualified cases
(ineligible), nonrespondents, and quota-filled cases (eligible but not included, in
situations where sampling targets are set and have already been reached). A contact rate (sum of total completes, partial completes, disqualified and quota-filled
divided by net usable invitations) and success rate (sum of completed, partially
completed, and quota-filled divided by net usable invitations) is then calculated to
evaluate data quality (Chan et al., 2007; Simmie, 2006).
Over the last few years, creating uniform standards and language for outcome calculations in web surveys has become even more complicated, as mass
e-mailing services are able to track different types of bounces, opened e-mails,
and click rates. Eligible individuals are even able to decline to participate in the
survey using an “unsubscribe” link embedded in each e-mail and can thus opt out
without having to visit the web survey. These new e-mail data make the process of
assigning case categories to e-mail addresses open to interpretation, regardless of
the specific categories adopted and rates calculated. Using our 2008 baseline and
2013 follow-up surveys for illustrative purposes, and employing terms adopted by
the MRIA, we present alternatives for calculating the net usable invitations (i.e.,
total sample size or valid cases) with implications for calculating outcome rates
in web surveys.

OVERVIEW OF METHODS
At baseline in 2008, an invitation and single reminder e-mail with custom survey
links were sent to 966 key contacts (directors, program coordinators) in Canadian
physical activity organizations following a modified Dillman approach (Dillman,
1978). Specifically, the reminder e-mail was sent two weeks after the initial invitation, and the survey was closed after eight weeks. The survey took approximately 15 minutes to complete and examined awareness and capacity of Canadian
physical activity organizations at local, provincial/territorial, and national levels
to adopt, implement, and promote campaigns from ParticipACTION, a national
physical activity communications and social marketing organization (Plotnikoff
et al., 2009). At that time, undeliverable (bounced) e-mails (n = 64) were tracked,
resulting in an outreach rate of 93.4%. However, it was not possible to identify
the reasons why e-mails could not be delivered (hard and soft bounces were combined), or assess whether successfully delivered e-mails were opened. Of the initial
invitees, 268 consented to participate, and 161 of these participants completed
the survey, resulting in a 60.1% completion rate according to Eysenbach’s (2004)
definition (see Figure 1).
To increase the participation and completion rates for the follow-up survey
in 2013, the research team recommended that a primer e-mail be sent to the list
of participants before the survey invitation, and that multiple reminders be sent
out. Survey invitations were sent to baseline respondents and nonrespondents,
© 2015 CJPE 30.1, 90–98
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Primer email
F = 4,280

Total invitations sent
B = 966; F = 3,834

Undeliverable invitations
(hard + soft bounces)
B = 64; F = 127

Invitations delivered
B = 902; F = 3,707

Invitations opened
B = not tracked; F = 966

First reminder (B & F)
Second reminder (F only)
Final reminder (F only)

Unique survey visitors
B = 325; F = 850
Dropouts
B = 45; F = 85
Invitees answering consent question
B = 280; F = 754
Declined
B = 12; F = 69
Consenting participants
B = 268; F = 685
Partially completed surveys
B = 107; F = 145
Completed surveys
B = 161; F = 540

Figure 1. Participation Tree for the 2008 Baseline (B) and 2013 Follow-up (F)
Studies
provincial lead organizations on an active school travel intervention, and ParticipACTION English and French networks. The 2013 survey examined concepts
from baseline and also looked at awareness and usefulness of specific resources
offered by ParticipACTION; it took approximately 20 minutes to complete.
In the five years between the baseline and follow-up survey, many technological improvements were made to Survey Monkey, including integration with an
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e-mail marketing service called Mail Chimp (2013). Using Mail Chimp (2013), it
was possible to track the number of e-mails that were opened, track the number of
“clicks” on the survey link, and distinguish between undeliverable e-mails resulting
from hard bounces (i.e., a mailbox that no longer exists) and soft bounces (i.e., a
mailbox is full or the server is temporarily unavailable). Individuals could also opt
out of receiving future e-mails about the study, thereby declining participation by
clicking on an “unsubscribe” link embedded in the e-mails. Up to five e-mails were
sent to each participant: a primer e-mail with a brief description of the study, an
invitation with consent information and a survey link, and reminder e-mails. In
line with Canadian standards for online research (PWGSC, 2013), a maximum of
three reminders were sent only to individuals who had not yet clicked on the survey link (see Table 1). The purpose of the primer was to give potential participants
a first introduction to the research. The primer also helped to “clean” and update
Table 1. E-mail Statistics for the 2013 Follow-up Study
Primer

Date sent
Recipientsb
Bouncesc

January 16
4,280
hard soft
412 122
E-mails delivered 3,746
991
Unique opensd
N/A
New unique
opense
28
Unsubscribedf
N/A
Unique survey
clicksg

Remindersa

Invitation
First

Second

Final

January 22
3,834
hard soft
4
123
3,707
966
966

January 29
3,632
hard soft
5
131
3,496
711
281

February 6
3,322
hard soft
8
127
3,187
754
314

February 13
3,048
hard soft
1
133
2,914
492
127

18
320

12
174

21
232

15
124

a

Reminders were only sent to those who had not clicked on the survey link. bNew
participants were added on an ongoing basis to the recipient list during the JanuaryFebruary sampling period whenever participants passed along colleagues’ contact
information or new participants contacted us to be added to the list. cA “hard” bounce
occurs when a mailbox no longer exists (e.g., employee has left the organization), and
a “soft” bounce occurs when a mailbox is full or the server is temporarily unavailable.
With each e-mail that was sent out, the addresses that experienced hard bounces
were automatically removed from the participant list. dUnique opens refers to the
number of recipients who opened an e-mail at least once. eNew unique opens refers
to the number of recipients who had not previously opened an e-mail with a survey
link. In total, 1,688 unique participants opened at least one e-mail with a survey link.
f
Recipients who unsubscribed from the study using the built-in e-mail link were automatically removed. In total, 94 participants unsubscribed from the study e-mails. g850
unique participants clicked on the survey link.
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the five-year-old database of contacts created for the baseline study by (a) determining which e-mail addresses were no longer in use (hard bounces), (b) allowing
recipients to opt out (unsubscribe) if desired, and, if appropriate, (c) providing
recipients an opportunity to reply with contact information for a colleague who
was better positioned to fill out the survey on behalf of their organization. Starting
in the second week of January, one e-mail was sent per week, and the survey was
closed four weeks after the first invitation was sent out (see Table 1).

DESCRIPTION AND ANALYSIS
Figure 1 compares and presents the participation tree at baseline (B) and followup (F).
Using the terms recommended by MRIA, 966 invitations were sent in 2008
and, of these, 64 were undeliverable (bounces), leaving 902 net usable invitations. There were 161 completed cases (answered the final survey question) and
164 qualified breakoffs (107 partial completes + 12 declines + 45 dropouts) in
the 2008 baseline study. No quota was set, and no cases were disqualified by the
research team. Therefore the contact rate was 36.0% [(161 completed + 164 qualified breakoffs)/902 net usable invitations], and the success rate was 17.8% (161
completed/902 net usable invitations).
As a result of data tracked through the e-mailing service for our 2013 study,
different ways of calculating the net usable invitations and thus the outcome rates
were employed. Drawing from the e-mail statistics tracked by Mail Chimp (see
Table 1), we present alternatives for calculating the net usable invitations, contact
rate, and success rate below.
For the 2013 study, there were 3,834 invitations. Of these, 127 were undeliverable (4 hard and 123 soft bounces). There were 540 completed cases (answered the
final question) and 393 qualified breakoffs (145 partial completes + 69 declines +
85 dropouts + 94 unsubscribes). Once again, no quota was set and no cases were
disqualified by the research team. In line with the 2008 baseline study, the net usable invitations may refer to the number of individuals who received the survey
invitation (3,834) minus those whose addresses experienced hard (4) and soft
bounces (123) from this e-mail. Accordingly, the contact rate would then be 25.2%
[(540 + 393)/3,707], and the success rate would be 14.6%. It could be reasoned
that this is the most appropriate calculation of the net usable invitations and
outcome rates because anyone who received the first invitation could potentially
have completed the online survey.
In addition to invitations that were undeliverable due to hard or soft bounces
(127), any e-mail addresses that experienced a hard bounce at any point during
recruitment (invitation or reminder) could also be considered undeliverable. For
instance, if someone stopped working for an organization, retired, or switched jobs,
their e-mail address would have experienced a hard bounce at some point during the
four-week recruitment period. In these cases, even if an invitation or reminder was
delivered, individuals may have felt that it was inappropriate to respond to a survey
doi: 10.3138/cjpe.30.1.90
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on behalf of an organization with which they would not be affiliated for much longer.
Therefore the net usable invitations based on those who received the first invitation
(3,834) minus hard and soft bounces (127) and hard bounces from any of the three
reminders (14) would be 3,693. The corresponding contact rate would then be 25.3%
and the success rate 14.6%, essentially the same rates as calculated above.
When calculating net usable invitations, it may be important to think about
which invitations were actually delivered in addition to the ones that were
undeliverable because they bounced. Because of the number of spam and junk
e-mails that are sent out on a daily basis, many individuals and organizations
have set up a series of filters and message rules that automatically block e-mails
or sort them into “trash” or “junk” folders. In these cases, the recipient may
never actually see the invitation, making it as undeliverable as an e-mail sent
to an invalid address.
Although there is no way to definitively determine the number of e-mails that
are delivered to inboxes, the number of opened e-mails was tracked for the 2013
study. In total, 1,688 unique participants opened at least one e-mail with a survey
link. Using the number of unique opens as a proxy for deliverable and thus usable
invitations, the contact rate would be 55.3% and the success rate would be 32.0%.

CONCLUSIONS
Given the ever-growing trend of using web-based surveys and e-mail invitations in
research, it is important to pause and consider how researchers should evaluate the
quality of their recruitment strategies. Improvements to online tools are happening
so quickly that it is challenging to create standard outcome rate calculations for use
in web surveys. While conducting a recent follow-up study five years after baseline
using updated survey and e-mail tools, we were able to track new pieces of information that were not possible at baseline, that is, distinguishing between soft and hard
bounces, and tracking the number of opened e-mails. Contact and success rates
for the 2013 follow-up study essentially doubled as a function of methodological
decisions regarding bounces and opened e-mails. It may be that using the number
of opened e-mails inflates the apparent success of web surveys when compared
to traditional mail-out surveys, where researchers do not know if respondents
have opened packages. However, as web-survey and e-mail tools continue to be
developed that allow for novel ways of tracking participation, we recommend that
future researchers present several case categories and outcome rate calculations to
assist the reader in judging study quality. Presenting a range of data will also allow
for comparisons to previous studies where different rate calculations or terms were
used, response tracking was limited, or other mediums like mail-outs were used.
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