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Surveying Adolescents Enrolled in a Regional
Health Care Delivery Organization: Mail and Phone
Follow-up—What Works at What Cost?
Julie Richards, MPH, Cheryl Wiese, MA, Wayne Katon, MD, Carol Rockhill, MD, MPH,
Carolyn McCarty, PhD, David Grossman, MD, MPH, Elizabeth McCauley, PhD, and
Laura P. Richardson, MD, MPH

Purpose: To describe the differential completion rates and cost of sequential methods for a survey of
adolescents enrolled in a regional health care delivery organization.

Methods: Four thousand randomly selected enrollees were invited to complete a mailed health sur-
vey. Techniques used to boost response included (1) a follow-up mailing, (2) varying the appearance of
the survey, (3) reminder calls, and (4) phone calls to obtain parent and child consent and to administer
the survey. We evaluated the outcome and costs of these methods.

Results: Seven hundred eighty-three enrollees (20%) completed the first mailed survey and 521 com-
pleted the second, increasing the overall response rate to 33%. Completion was significantly higher
among respondents who received only the plain survey than those receiving only the color survey (P <
.001). Reminder calls boosted response by 8%. Switching to administration of the survey by phone
boosted response by 20% to 61%. The cost per completed survey was $29 for the first mailing, $26 after
both mailings, $42 for mailings and reminder calls, and $48 for adding phone surveys.

Conclusion: The response to mailings and reminder calls was low and the cost was high, with de-
creasing yield at each step, although some low-cost techniques were helpful. Results suggest phone sur-
veys may be most effective among similar samples of adolescents. (J Am Board Fam Med 2010;23:
534–541.)
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Response rates in population-based surveys have
been declining for several decades, and achieving a
response rate high enough for results to be consid-

ered valid is challenging given real-world budget
constraints.1 Surveying adolescents is especially dif-
ficult because of the added logistical challenges and
expense of obtaining informed parental consent
before contacting the adolescent. However, over-
coming the challenge of nonresponse is vital for
accurately monitoring the health of this population
because adolescence is a crucial time for health
providers and parents to help teenagers establish
good health behaviors to prevent morbidity and
mortality in adulthood.2

Health care delivery organizations, such as
health maintenance organizations and insurance
providers, have a clear stake in learning more about
how to teach adolescents to establish good health
behaviors; success means healthier enrollees and
potential cost savings from the reduction of the
number of enrollees who develop chronic condi-
tions that may have been prevented. To do this,
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health care organizations must have the ability to
systematically collect data and disseminate findings
that can be incorporated into the clinical practice of
their providers. However, implementing effective
survey methodology is difficult and costly. Often
postal and electronic questionnaires are the only
financially viable options for collecting data from
large geographically disperse populations, but low
response rates undermine the validity of the re-
sults.3 Telephone interviewing technology has ad-
vanced survey research, but increased use of both
cell phones and caller identification in recent years
has made reaching families more difficult; this re-
sults in telephone surveys becoming increasingly
more expensive.4

To date, school-based surveys are the main
method used by health researchers to measure the
health of the US adolescent population.5–7 Data
from national school-based surveys are routinely
used by federal, state, and local agencies as well as
nongovernmental organizations to support school
health curricula, new legislation, and funding for
new health promotion initiatives.2 School-based
surveys offer particular advantages: classrooms of-
fer a “captive” population of adolescents and par-
ents may not be required to give consent before the
survey (ie, only passive consent or the ability to opt
out may be required, depending on school policy).8

Although the importance of these school-based
health behavior surveys cannot be underestimated,
there are important barriers to obtaining responses.
Most importantly, school-based surveys only apply
to youth who attend school, but youth who are
either not attending school or are frequently absent
may be more likely to engage in high-risk behav-
ior.9,10 Several large, national surveys systemati-
cally exclude schools with low response rates, which
can lead to underestimates of certain high-risk be-
haviors.11

Health care delivery organizations are in a
unique position to overcome some of the caveats of
school-based survey methodology because they
have access to adolescent enrollees not attending
public schools and contact information (such as cell
phone numbers) that is not publicly available. Also,
because parental consent is usually required by law
for survey researchers operating outside schools,
health care delivery organizations may be in a bet-
ter position to obtain this consent. Parents are
more likely to consent to their child to participat-

ing in a survey conducted by an organization they
trust than by an entity unknown to them.12

Despite these potential advantages, survey
methodology used by health care organizations to
capture information about adolescent populations
has rarely been described in the literature. There is
an absence of published research findings from sur-
veys conducted among large, community-based
samples of adolescents outside the school setting.
The purpose of this article is to fill a gap in the
publicly available literature and to describe the dif-
ferential completion rates and costs associated with
sequential mail and telephone methods used to
survey adolescents who were enrolled in a regional
health care delivery organization in the Pacific
Northwest.

Methods
Study Participants
Group Health is a nonprofit health care system that
provides comprehensive health care to more than
600,000 residents of Washington state and North-
ern Idaho.13 Research study participants were re-
cruited by staff at the Group Health Research In-
stitute for the Adolescent Health (ASC) Study. The
purpose of the ASC study was to examine the clin-
ical and demographic predictors of depression per-
sistence in adolescents, and the sample size was
chosen to evaluate the performance of a 2-stage
depression screening procedure.14 In stage 1,
Group Health staff invited 4000 randomly selected,
English-speaking enrollees aged 13 to 17 years who
had seen a Group Health provider at least once
during the last year to participate in a brief survey
between September 2007 and June 2008. In stage 2,
a subset of the adolescents who had participated in
stage 1 were invited to participate in a follow-up
phone interview study, during which more in-
depth information about depressive symptoms,
functional impairment, and health behaviors was
obtained. The focus of this analysis is on stage 1
methods (described below).

The parents/guardians of all selected enrollees
were mailed 2 copies of a consent form, a survey for
their child, and an invitation letter appealing to
parents to participate and ask their child to partic-
ipate in a survey about “teen health” to help re-
searchers understand “the needs of our teen pa-
tients.” If parents agreed to their child’s
participation, they were instructed to sign one copy
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of the consent form then give that consent form
and the study survey to their child to complete in a
private place. The child received a $2 incentive
before they completed the survey (it was included
with the first mailed survey) and a postage-paid
envelope for returning the completed survey to
Group Health with a copy of the consent form
signed by their parent/guardian. Completion of the
survey was taken as a form of assent by the child
and a phone number for questions was included on
all study materials. Additional attempts were made
by mail and phone to obtain consent from a parent/
guardian for surveys that were returned without
consent forms. All study procedures were approved
by the Group Health institutional review board.
Participants and their parents/guardians were re-
quired to provide either written or verbal consent
for participation.

Survey Instrument
The ASC survey consisted of 10 items about age,
sex, weight, height, sedentary behaviors, functional
impairment, and depressive symptoms. Activity-re-
lated items included questions about the hours and
minutes spent using a computer, watching televi-
sion, and “exercising or participating in an activity
that makes you sweat and breathe hard.” Func-
tional impairment was assessed using 3 items from
the Columbia Impairment Scale,15 a psychosocial
functional impairment scale widely used in youth
anxiety and depression studies. Depressive symp-
toms were assessed using the 2-item Patient Health
Questionnaire (PHQ-2) Depression Scale,16 which
at the time of this study had not yet been validated
for use in the screening of adolescent populations
for depression. A small pilot study (n � 100) was
conducted a few months before this study launch to
inform survey design (ie, layout and formatting
decisions).

Procedures Used to Boost Response Rate
Additional attempts were made by mail and phone
to boost the initial response rate to the mailed
survey. First, nonresponders received a second sur-
vey approximately 2 weeks after the first. Next, a
portion of nonresponders received a reminder call
to complete the survey (defined as actual phone
contact with a parent or guardian), and an addi-
tional mailed survey was sent on request.

Two variations of the appearance of the survey
were used in these mailings: a color tri-fold survey

and a plain black and white single sheet. The first
portion of participants received a color tri-fold ver-
sion of the survey, but response was lower than
expected based on results from the pilot study, so
methods were changed to implement the version
used in the pilot study—a black and white single
sheet.

Last, study methods were changed to obtain
consent and survey responses via phone from the
remaining youth who had not yet received a re-
minder call and a portion of youth whose parents
stated intent to participate during reminder calls
but did not. Interviewers were required to obtain
verbal consent from the parents/guardians and as-
sent from the youth before administering the
phone survey to the youth. Telephone interviewers
used computer-assisted telephone interviewing
software and were required to record the outcome
of all contact attempts.

Analysis of Differential Survey Completion and Cost
Available demographic variables for those who re-
fused to take the survey and nonresponders in-
cluded age and sex. Multivariable logistic regres-
sion was used to examine the association between
age, sex, timing of the survey invitation, and survey
completion rate (the independent variables were
identified a priori). Age was analyzed as a categor-
ical and continuous variable (data not shown). Ad-
justed analyses for mail survey completion include
the independent variables of interest as well as the
type of survey sent and whether or not a reminder
call was attempted. Both adjusted and unadjusted
analyses are presented.

Because all of the participants initially were in-
vited to participate by mail, the cost of phone sur-
veying versus mail surveying could not be directly
compared. Cost figures included all materials used
in the mailings (ie, letterhead, envelopes, reply en-
velopes, questionnaires); postage (outgoing and in-
coming); $2 incentive for the first mailing; and time
spent by personnel (including time to process mail-
ings, time for data entry from surveys returned by
mail, time for programming the computer-assisted
telephone interviewing instrument for administra-
tion of the telephone interviews, and hours spent
by interviewers on reminder calls and phone survey
administration). Cost estimates did not include
costs for the space leased by the survey personnel or
any administrative costs associated with conducting
a research study, such as review by an institutional
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review board. The cost of survey administration is
presented by calculating how the cost per com-
pleted survey changed by adding each incremental
survey method (second mailing, reminder calls, and
survey calls).

Results
Survey Response
Of the 4000 Group Health teens who had been
mailed the first survey, 3114 (78%) did not reply, 783
(20%) completed the survey, 75 (2%) actively refused
study participation (by mail or phone), and 28 (�1%)
were ineligible (were no longer a Group Health en-
rollee, were cognitively or physically not able to par-
ticipate, or the survey was undeliverable) (Figure 1).
Of the 3114 participants to whom the second survey
was mailed, 2451 (79%) did not reply, 521 (17%)
completed the survey, 131 (4%) refused to partici-
pate, and 11 (�1%) were ineligible. Less than 1% of
completed surveys were returned without the consent
form and additional mail and phone attempts to ob-

tain consent were successful in all but 4 cases (when a
parent or guardian could not be reached; see Figure 1
legend).

Survey formatting was varied among partici-
pants: 28% received a color tri-fold for both mail-
ings, 35% received the tri-fold in the first mailing
and the plain black and white single sheet as the
second mailing, and 38% received the plain black
and white sheet for both mailings. The completion
rate was significantly higher for respondents who
received only the plain black and white survey com-
pared with those who received the color tri-fold for
both mailings (P � .001; see Table 1).

Of the 1600 participants who had received a re-
minder telephone call to remind them to return the
written survey (65% of the 2451 remaining nonre-
sponders), 1094 (68%) agreed to return the com-
pleted survey but only 288 (18%) actually did. Of the
1341 nonresponders who were asked to complete the
survey by phone after the survey methods were
changed, 699 (52%) agreed and 509 (32%) refused.

Figure 1. Response by contact method. GHC, Group Health Cooperative. *N includes 3 surveys returned by mail
without consent (all received multiple reminders to return the written consent). †Reminder call � phone contact
with a parent or guardian. ‡N includes 1 additional survey returned without a consent form. §N includes 16
nonrespondents who said they would participate by mail and refused future phone contact.

Brief survey mailed to parents of 4,000 teens 
randomly sampled from GHC enrollment files

No Reply 
3,114 (78%)

Ineligible 
28 (<1%) 

Refused 
75 (2%) 

Completed Survey 
783 (20%) 

2nd survey mailed 2 weeks later to              
3,114 non-responders

No Reply 
*2,451 (79%) 

Ineligible 
11 (<1%) 

Refused 
131 (4%) 

Completed Survey 
521 (17%) 

1,600 Non-responders given 
†reminder call to return written survey

Agreed, did not return 
survey ‡806 (50%) 

Ineligible 
69 (4%) 

Refused 
437 (27%)

Completed Survey 
288 (18%) 

Ineligible 
117 (9%) 

Refused §509 (39%)

Completed Survey 
699 (52%) 

848 Non-responders asked to 
complete brief screener by phone 

493 Non-responders asked to 
complete brief screener by phone 

313 No additional 
contact attempts made 

1341 Total non-responders asked 
to complete screener by phone 
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Correlates of Mail Survey Versus Phone Survey
Completion
After adjusting for confounding there were no sig-
nificant differences in age; the timing of initial
contact (September, October, or November); or
sex for youth who completed the mail survey as
compared with those who either refused or did not
respond (see Table 2). In contrast, youth who com-
pleted the phone survey were significantly older
(P � .048) and more likely to complete the survey
when contacted in April versus January (P � .009)
than those who either refused or did not respond
(see Table 3).

Among the children whose parents/guardians
received a reminder call to ask their child to com-
plete the survey, there were no differences in the
child’s age or sex between those in this group who
returned a completed survey and those who said
they would but did not (data not shown).

Cost Per Completed Survey
Cost of the initial mailing resulting in a 20% re-
sponse rate was $29 per response (Figure 2); adding
the follow-up mailing to nonresponders decreased
the overall cost per response to $26 dollars. Adding
the reminder calls resulted in an 8% increase in

Figure 2. Cost per completed survey. RR, response rate.

60%

50% 

40% 

30% 

20% 

1st + 2nd Mailing + Reminder Call 
+Survey Call  
RR=61% $48/response

1st + 2nd Mailing + *Reminder Call
RR=41% $42/response

1st + 2nd Mailing
RR=33% $26/response

1st Mailing only  
RR=20% $29/response

Table 1. Outcome of Varied Survey Appearance

Total
Invited

(n)

Completed
Survey
(n �%�)

Did Not Complete
Survey (n �%�) Odds Ratio (95% CI) P

Adjusted Odds Ratio*
(95% CI) P

Trifold 1087 313 (29) 774 (71) 1.0 1.00
Trifold and

Plain
1385 428 (31) 957 (69) 1.11 (0.93–1.32) .256 1.11 (0.93–1.32) .244

Plain 1498 563 (38) 926 (62) 1.50 (1.27–1.78) <.001 1.51 (1.28–1.79) <.001

*Odds ratio for survey completion versus refusal or nonresponse, adjusted for sex and age.
Bold values are statistically significant.
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response rate but a higher price of $42 per re-
sponse. Altering the recruitment methods to com-
plete the survey by phone increased the cost to $48
per response and resulted in boosting the overall
response rate to 61%.

Discussion
Multiple survey methods were used with varying
success to achieve a 61% response rate from ado-
lescents who were enrolled in a regional health care
delivery organization. The initial mailing resulted
in only a 20% response rate at the price of $29 per
response. Subsequent mailings and reminder calls
resulted in a modest increase in the response rate,
but the most success came after the survey methods

were substantially changed to conduct the consent
process and survey with remaining nonresponders
by phone.

The results of this study suggest that some low-
cost techniques may be useful for boosting survey
response rates. Although our follow-up mailing re-
sulted in a modest additional response rate (increas-
ing the total response to 31%), this increase was
enough to lower the overall cost of survey admin-
istration to $26 per response. Varying the appear-
ance of the survey was another relatively successful
low-cost technique; the plain black and white single
sheet of paper was more successful than the color
tri-fold version that was initially mailed to the ad-
olescents. To date, few experimental studies of the

Table 2. Correlates of Mail Survey Completion

Total Invited*
(n � 3892)

Completed
Survey

(n � 1592 �40%�)
Did Not Complete Survey

(n � 2300 �60%�)
Odds Ratio
(95% CI) P

Adjusted Odds Ratio
(95% CI)† P

Girls 1852 783 (42) 1069 (58) 1.0 1.0
Boys 2040 809 (40) 1231 (60) 0.90 (0.79–1.02) .097 0.95 (0.82–1.10) .478
Age (years)

13–14 1579 665 (42) 914 (58) 1.0 1.0
15–17 2313 927 (40) 1386 (60) 0.92 (0.71–1.05) .204 0.93 (0.80–1.09) .370

Month
September 1541 645 (42) 896 (58) 1.0 1.0
October 1854 782 (42) 1072 (58) 1.01 (0.88–1.16) .849 1.10 (0.82–1.48) .53
November 497 165 (33) 332 (67) 0.69 (0.56–0.85) .001 0.082 (0.56–1.19) .29

Values in “Total Invited” column presented as n, and values in “Completed Survey” and “Did Not Complete Survey” columns
presented as n (%).
*Total invited not including those who were ineligible.
†Odds ratio adjusted for respective covariates, including sex, age, initial mail month, the type of survey sent, and whether or not a
reminder call was attempted.

Table 3. Correlates of Telephone Survey Completion

Total Invited*
(n � 3892)

Completed
Survey

(n � 1592 �40%�)
Did Not Complete Survey

(n � 2300 �60%�) Odds Ratio (95% CI) P
Adjusted Odds Ratio

(95% CI)† P

Girls 592 350 (59) 242 (41) 1.0 1.0
Boys 632 349 (55) 283 (45) 0.85 (0.68–1.07) .17 0.84 (0.67–1.06) .148
Age (years)

13–14 503 271 (54) 232 (46) 1.0 1.0
15–17 721 428 (59) 293 (41) 1.25 (0.99–1.57) 1.26 (1.00–1.59) .048

Month
January 769 417 (54) 352 (46) 1.0 1.0
April 455 282 (62) 173 (38) 1.38 (1.09–1.74) .008 1.37 (1.08–1.74) .009

Values in “Total Invited” column presented as n, and values in “Completed Survey” and “Did Not Complete Survey” columns
presented as n (%). Bold values are statistically significant.
*Total invited not including those who were ineligible.
†Odds ratio adjusted for respective covariates, including sex, age, and month of initial attempt at phone contact.
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effect of colored questionnaires have been pub-
lished, and a recent meta-analysis showed that the
results of these studies have been mixed.17 In this
study, color and survey format were altered at the
same time so they cannot be examined separately,
but the plain formatting was significantly more
successful. The reason for this is unknown, but it is
possible that the plain formatting made the survey
more apparent whereas the tri-fold may have been
mistaken for a brochure and discarded. The same
cover letter was sent with both versions of the
survey and included a broad appeal for parents to
ask their children to participate in a study to help
understand “the health needs of our teen patients”;
it is possible that a different appeal may have in-
creased response. However, the appeal was de-
signed to be consistent with a previous finding that
letters that clearly indicate that the purpose of a
survey is to serve the interest of a valued group
increase survey participation.18

The reminder calls conducted among a subset of
the nonresponders were particularly unsuccessful
in this study, although they were a good illustration
of what people say they will do is often much
different from what they will actually do. Although
68% of enrollees who received a reminder call
agreed to return the written survey, only 18% ac-
tually did so; this resulted in a small overall increase
in the response rate (to 41%) but at a higher price
per response ($42).

Conducting the phone survey with a subset of
nonresponders resulted in the highest response rate
(52%). The cost per response of the phone surveys
was also the highest at $48 per response, but this
includes all the previous contact attempts by phone
so it is likely that this price would be much lower
without the initial mail and reminder calls at-
tempts. The phone surveys were conducted among
the most difficult-to-reach population in this study
(those who had not responded to any of the previ-
ous contact attempts), so the response rate would
probably have been even higher among a randomly
selected population of adolescents. Most impor-
tantly, the phone surveys boosted the overall re-
sponse by 20%, resulting in a final response rate of
61%, which substantially improved the validity of
the overall study results.

This study was not designed to directly compare
the outcome of different survey administration
techniques, and the sequential nature of the meth-
ods used prevents direct cost comparisons. Rather,

the purpose of this article was to describe a real-
world example of a study using multiple sequential
methods to increase response to a threshold high
enough for survey results to be valid.

These analyses do not directly address the ef-
fects of mixing survey modes (ie, the data from the
self-administered written surveys and interviewer
administered telephone surveys), although vari-
ables possibly associated with differential survey
completion were analyzed. In this study there were
no differences in the age group, sex, or contact
month of those who completed the survey by mail;
however, those who completed a phone survey
were slightly older and more likely to complete if
they were contacted in April versus January. There
is a lack of empirical studies among adolescents
about the effects of mixing survey modes on self-
reported health, but recent studies show the effect
of both mode19 and survey setting (home vs
school)20 can affect the results of health surveys
that are conducted among adolescent populations.
Experienced survey researchers also understand
that mode mixing may often be unavoidable in
today’s data collection environment and that po-
tential biases that may be introduced by mixing
survey modes must be overcome through better
understanding of survey design.21

Conclusion
This study adds to the existing literature about
survey methodology and can help future health
researchers use cost-effective solutions to improve
survey response. High response rates are one of
several goals for health researchers, and this must
be balanced with goals of maximizing data quality
and generalizability. Previous studies have shown
that sending advance mailings before conducting
phone surveys18,22 and token cash incentives for
adolescents23 are cost-effective solutions to increas-
ing participation in telephone surveys. Additional
research designed to directly compare the cost of
mailed versus phone survey methodology among
adolescent populations could be a helpful addition
to the existing literature; however, in our experi-
ence, mailed surveys alone will not generate a high
enough response to reach the minimum threshold
(generally 60%) for results to be accepted for pub-
lication, which limits the ability of researchers to
disseminate results from surveys with low response
rates. The results from this study suggest that
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phone surveys are more effective than mailed sur-
veys for health care delivery organizations to
achieve a high enough response rate to gain valid
results from a community sample of adolescents.
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