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Does Age Matter? The Influence of Age on Response
Rates in a Mixed-Mode Survey

LARRY GIGLIOTTI1 AND ALIA DIETSCH2

1U.S. Geological Survey, South Dakota Cooperative Fish and Wildlife Research
Unit, Department of Natural Resource Management, South Dakota State
University, Brookings, South Dakota, USA
2Human Dimensions of Natural Resources Department, Colorado State
University, Fort Collins, Colorado, USA

The appeal of cost savings and faster results has fish and wildlife management agencies
considering the use of Internet surveys instead of traditional mail surveys to collect
information from their constituents. Internet surveys, however, may suffer from differ-
ential age-related response rates, potentially producing biased results if certain age
groups respond to Internet surveys differently than they do to mail surveys. We examined
this concern using data from a mixed-mode angler survey conducted in South Dakota
following the 2011 fishing season. Results indicated that young anglers (16–18) had
the lowest return rates and senior anglers (65+) had the highest, regardless of sur-
vey mode. Despite this consistency in response rates, we note two concerns: (a) lower
Internet response rates and (b) different age groups represented by the Internet and mail
survey samples differed dramatically. Findings indicate that constituent groups may be
represented differently with the use of various survey modes.

Keywords coverage, Internet surveys, mixed-mode surveys, return rates, age,
differential response rates

Introduction

Fish and wildlife management agencies are increasingly turning to Internet surveys for
collecting human dimensions information from their constituents. The appeal of Internet
surveys is based on the potential for cost and time savings. For example, printing costs
inherent to mail survey efforts are virtually eliminated, postage costs are no longer applica-
ble, completed survey returns are expedited (Hutchison, Fleischmann, & Johnson, 2001;
Kwak & Radler, 2002; Truell, Bartlett, & Alexander, 2002), and data are immediately
entered by the respondent (Couper, 2000). These perceived benefits of Internet surveys,
however, do not eliminate the possible shortfalls of poor survey design (Sexton, Miller,
& Dietsch, 2011). In this article, we suggest that age-related differential response rates
can have an impact on management decisions, and should be considered when conducting
human dimensions inquiries.

Address correspondence to Larry Gigliotti, U.S. Geological Survey, South Dakota
Cooperative Fish and Wildlife Research Unit, South Dakota State University, Department of
Natural Resource Management, Box 2140B, SNP 201C, Brookings, SD 57007, USA. E-mail:
Larry.Gigliotti@sdstate.edu
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Return Rates by Age and Survey Method 281

The potential for misrepresentative data occurs when different age groups respond to
surveys at different rates. Such return rates may be further impacted by particular survey
modes (i.e., mail vs. Internet). Shifting to Internet surveys may affect the response rates of
older adults differently than the response rates of younger adults (Quinn, 2010). This raises
several questions. To what extent does an Internet survey accurately represent different
portions of the public? Do different age groups respond to an Internet survey at different
rates than they do to a mail survey? Differential age-related response rates are critical to
consider since people often participate in activities and have preferences that are consistent
with their age. Since public responses are collected in the interest of informing management
decisions, it is important to know how well different survey modes represent specific age
groups. In light of these concerns, we investigated response rates to a mixed-mode survey
(Internet and mail), as well as the efficacy of an Internet survey for representing different
age groups within the context of fish and wildlife management.

The Impact of Age on Survey Response Rates

Some research suggests that older individuals are more likely to respond to survey requests,
particularly when those efforts are administered by mail (Angus, Entwistle, Emslie, Walker,
& Andrew, 2003; Caan, Hiatt, & Owen, 1991; Lusk, Delclos, Burau, Drawhorn, & Aday,
2007). For example, Harrison, Holt, and Elton (2002) received response rates of 47% for
ages 18–45 years, 65% for ages 46–64 years, and 83% for ages ≥65 years to a mail sur-
vey request. Other researchers have found that response rates begin to drop off as age
greatly increases (Cull, O’Conner, Sharp, & Tang, 2005; Goyder, 1986; Herzog & Rogers,
1988; Kaldenberg, Koenig, & Becker, 1994; Moore & Tarnai, 2002). Sheldon, Graham,
Pothecary, and Rasul (2007) suggested that there may be an interaction effect between age
and response rates to mail surveys; their results revealed that the very old (>80 years of
age) and younger adults (<36 years of age) tend to be less likely to respond to mail surveys.
Differential age-related response rates to Internet surveys should also be considered due to
the impact these rates may have on survey results (Kaplowitz, Hadlock, & Levine, 2005;
Vaske, 2011). Most research suggested older individuals do not respond to Internet sur-
veys to the same degree as younger individuals (Bech & Kirstensen, 2009; Graefe, Mowen,
Covelli, & Trauntvein. 2011; Kaplowitz, et al., 2005).

Survey methodologies that collect information disproportionally among groups of peo-
ple can result in data that misrepresent the population of interest (Behrens, Freedman, &
McGuckin, 2008). Adequate representation of age groups is particularly important when
those groups respond differently to what is being measured. In the case of fish and wildlife
management, misrepresentation of a population can lead to the wrong conclusions regard-
ing the programs and services managers provide. As an illustration of response variation
that might impact such conclusions, Gigliotti (2004, 2007) reported significant differences
among holders of various types of fishing licenses (sold by different age-groups) on vari-
ables such as fishing participation, annual days fished, perceived fishing quality, and overall
satisfaction with the experience. Since license types are sold to specific age groups, differ-
ences could be driven by age and age-related characteristics. Management decisions (e.g.,
increased amenities at a particular lake, decreased number of fishing days) based on sur-
vey results that over- or underrepresented particular age groups may misjudge the desired
services of their constituents. Researchers conducting human dimensions surveys must con-
sider the impact that differential age-related response rates could have on their management
decisions.
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282 L. Gigliotti and A. Dietsch

Methods

To detect biases due to differential subgroup response rates, the proportion of each sub-
group in the population must be known. For example, age-related potential biases could
be detected within a population of anglers in South Dakota, because state license types are
sold in distinct age-groups. Therefore, we use data from a mixed-method survey of anglers
in South Dakota to detect potential differences in response rates for license types (i.e., age
groups).

Distribution of Survey

The South Dakota Game, Fish and Parks Department (SDGFP) conducts statewide surveys
of anglers to better understand trends in fishing participation and attitudes regarding man-
agement of angler issues. To test the efficacy of an Internet versus mail survey for eliciting
responses from different age groups, SDGFP conducted a mixed-method survey in 2011.
Two types of resident adult (19–64 years of age) angler licenses are available for purchase,
while seniors (65+ years of age) and juniors (16–18 years of age) can each purchase only
one type of angler license. The survey effort was conducted in three stages. First, an email
invitation requesting participation in an Internet survey was sent to all resident anglers sup-
plying an e-mail address in that year’s database (Table 1). The e-mail contained a link to
an Internet survey hosted by SurveyMonkey, an online survey software company (www.
SurveyMonkey.com). Second, a mail survey was sent to a random sample of anglers within
the same database who did not supply e-mail addresses (n = 200 for each of the four license
types). Finally, the same mail survey was sent to a random sample of anglers not responding
online (i.e., “Internet non-respondents”; n = 200 for each of the four license types). During
the 2011 mixed-method survey, the total number of questionnaires mailed was 1,600 and
the total number of e-mailed questionnaires was 52,870.

Analyses

Mean differences in return rates among age groups (reflecting different license-type hold-
ers) for each survey wave (Internet only, mail only, and Internet non-respondents), were

Table 1
Resident fishing licenses available from the South Dakota Game, Fish and Parks

Department with number of licenses sold in 2011 and number and proportion of anglers
supplying an e-mail address

Resident fishing
license types Age group

Number of
licenses sold
(% of total)

Number supplying
an e-mail address

(% of total)

Proportion
supplying an

e-mail address

Adult Annual 19–64 58,031 (46%) 23,600 (36%) 41%
Adult

Combination
19–64 43,420 (35%) 31,915 (49%) 74%

Senior Annual 65+ 16,172 (13%) 5,262 (8%) 33%
Junior

Combination
16–18 7,496 (6%) 3,914 (6%) 52%

Total 125,119 64,691 52%
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analyzed using analysis of variance (ANOVA) tests, Levene’s test for equality of vari-
ances, and Tamhane’s T2 post hoc tests. Eta values were used as an indicator of effect
size (Cohen, 1988). Chi-square analyses were employed for testing differences in propor-
tions of licenses sold and proportions of survey questionnaires returned, with effect sizes
denoted by Cramér’s V values.

Results

The percentage of anglers with an e-mail address in the database ranged from 33% (senior
anglers) to 74% (Adult Combination license holders) (Table 1). Response rates to the
Internet portion of the mixed-mode survey ranged from 15% (young anglers) to 47%
(senior anglers) (Table 2). The Internet survey produced a large number of responses
(n = 17,262); however, the distribution of Internet returns represents a very different pro-
portion of license types compared to the total proportion of license types sold (Figure 1).
Chi-square analyses (χ2

(3, n=143103) = 5128.17, p < .001, Cramer’s V = .189) indicated
that the Adult Combination license holders were greatly overrepresented in the sample.
This is due to Adult Combination license holders having a greater proportion of people
with e-mail address in the database and their relatively high response rate to the Internet
survey. The other three license types were underrepresented, including the Senior Annual
license holders. Seniors, who had the highest overall return rate, were not well-represented
in the database, likely because senior license holders either do not have e-mail addresses or
are not willing to provide them to the SDGFP database.

The mail portion of the mixed-mode survey of anglers was comprised of two sep-
arate samples: (a) a sample of anglers without an e-mail address and (b) a sample of
non-respondents from the Internet survey. Similar to the Internet portion of the mixed-
mode survey, young anglers had the lowest return rates (29% and 30%, respectively) and
senior anglers had the highest return rates (70% and 78%, respectively) to both mail survey
efforts (Table 2). For all age groups (i.e., the four resident license types), chi-square anal-
yses indicated that the mail survey of anglers achieved higher return rates compared to the
Internet survey (χ2

(3, n=54359) = 164.15, p < .001, Cramer’s V = .055) (Figure 2).

Table 2
Mean return rate to the 2011 mixed-mode (Internet and mail) statewide

angler survey analyzed by license type

Resident fishing license types1

Adult
annual

Adult
combination

Senior
annual

Junior
combination F(df)

p-
value η

Internet Survey
Return Rate .23a .39b .47b .15a 651.53 (3, 52866) <.001 .189

Mail Survey of Anglers without Email Addresses
Return Rate .37a .57b .70b .29a 28.49 (3, 708) <.001 .328

Mail Survey of Non-respondents to the Internet Survey
Return Rate .37ab .48b .78c .30a 41.44 (3, 773) <.001 .139

1Means with different superscripts are significant at p < .05 based on Tamhane’s T2 method
(Levene’s test for equality of variances was significant at p < .001).
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Figure 1. Proportion of each license type in the population compared to the Internet proportion of
returns for each license type of the mixed-mode survey conducted in 2011, χ 2(3, n = 143,103) =
5128.17, p < .001, Cramer’s V = .189.
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Figure 2. Return rates for each component of the mixed-mode survey of South Dakota anglers by
license type conducted in 2011, χ 2(3, n = 54,359) = 164.15, p < .001, Cramer’s V = .055.

Discussion

Fish and wildlife managers are increasingly relying on survey collection efforts to obtain
information regarding public preferences and experiences. Internet surveys are capable of
doing this in a timely and efficient manner, but may also be fraught with biases such as dif-
ferential age-related response rates. We discuss the implications of our findings in regards
to this concern.

Internet surveys have been criticized for the potential of low response rates in compar-
ison to traditional mail survey responses (Couper, Blair, & Triplett, 1999; Duda & Nobile,
2010; Gigliotti, 2011; Nulty, 2008; Vaske, Jacobs, Sijtsma, & Beaman, 2011). We found
that response rates to the Internet portion of the mixed-mode survey were significantly
lower than responses to the two mail surveys. Although the effect size, as indicated by the
eta-value, suggested a “small” effect for this difference in response rates (Cohen, 1988), we
highlight this finding because of the large difference in true values of the response rates. For
example, younger adults respond to the Internet survey at half the rate as they responded to
the two mail surveys. Since low response rates can lead to biased results (Brown & Wilkin,
1978; Fisher, 1996), such a finding suggests that an Internet survey may be more likely to
underrepresent specific age groups, and likewise, over-represent other age groups. In fact,
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Return Rates by Age and Survey Method 285

we found that the usable returns by license type from the Internet surveys did not come
close to matching the proportion of license types actually sold in 2011.

Results from our analyses also indicate that young anglers are the least likely to
respond to survey requests; youths had the lowest response rates to the Internet portions
of the mixed-mode survey as well as the mail portion. Implementing Internet surveys does
not guarantee that younger individuals will be sufficiently represented. Additionally, senior
anglers who supplied an e-mail address had the highest response to the Internet survey out
of the three age groups. This result suggests that seniors respond to survey requests at a
much higher rate than their younger counterparts, despite survey mode. In relation to tech-
nology, this result indicates that seniors who use the Internet will respond to surveys online,
but that there is a large contingent of seniors who prefer not to provide an e-mail address
or simply do not have one. Seniors, therefore, were underrepresented in the Internet survey
despite their overall high response. This bias toward the small number of seniors supplying
an e-mail address could be problematic if those seniors hold different beliefs than seniors
who did not supply SDGFP an e-mail address.

Knowing how different groups of people, young and old, feel about the services, pro-
grams, and amenities provided by fish and wildlife agencies is critical to the development
of successful management strategies. Differential age-related response rates can generate
biased data because of the association of age with other survey variables. For example,
the rate of fishing participation in 2011 was much higher in an Internet-only survey that
underrepresented seniors than the fishing participation rate estimated from a mixed-method
survey that had better coverage of seniors (Gigliotti & Henderson, 2012). This rate of
fishing participation relates to other parameters such as days of fishing by location, fish-
ing method and species fished, and types and numbers of fish caught and harvested. The
Internet-only survey also estimated that 215 thousand walleye were harvested in 2011 com-
pared to an estimated 185 thousand walleye harvested using data corrected for coverage and
Internet non-response biases. This 16% difference suggests that fishing harvest rates were
overestimated before data were adjusted. If managers had responded to the higher fishing
rate by limiting harvest days or catch numbers, they may have created unnecessary conflict
with their constituents who desired relatively unimpeded fishing experiences. An under-
standing of the impact of differential age-related response rates on survey measures and,
subsequently, management decisions is vital. Correcting for issues related to differential
response rates will require the use of complex mixed-mode survey designs and/or weight-
ing of data (Kalton & Flores-Cervantes, 2003; Vaske, 2008, 2011) but can help to ensure
that results are representative of subgroups within a population.

Conclusion

Surveys are increasingly being used by fish and wildlife agencies to inform their decision-
making. These decisions often depend on how well a survey captures the opinions and
beliefs of different portions of the public (i.e., age or user groups). We suggest that more
attention should be focused on how Internet and mail surveys affect the response rates of
various subgroups within a population, particularly because different groups can be mis-
represented with the use of certain methods. While the Internet can be used to collect a
large number of responses from the public faster and cheaper than a mail survey in many
cases, correcting for age-related differential response rate biases are necessary if data are
to accurately reflect populations of interest. It is critical that the blame not fall on the sur-
vey mode, but on methods that may result in over- or underrepresented user groups. For
those wanting to capitalize on the benefits of an Internet survey in their human dimensions
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286 L. Gigliotti and A. Dietsch

inquiries, a survey design using both mail and Internet response options for all participants
with an adequately drawn sample may be the best approach.

Note

The use of trade names or products does not constitute endorsement by the U.S.
Government.
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