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Abstract
Computer-assisted self-interview (CASI) questionnaires are being used with increased frequency to
deliver surveys that previously were administered via self-administered paper-and-pencil
questionnaires (SAQs). Although CASI may offer a number of advantages, an important
consideration for researchers is the assessment modality's immediate and long-term costs. To
facilitate researchers' choice between CASI and SAQ, this article provides theoretical cost models
with specific parameters for comparing the costs for each assessment type. Utilizing these cost
models, this study compared the cost effectiveness in a health behavior study in which both CASI
(n = 100) and SAQ (n = 100) questionnaires were administered. Given the high initial costs, CASI
was found to be less cost effective than SAQ for a single study. However, for studies with large
sample sizes or when CASI software is to be used for multiple studies, CASI would be more cost
effective and should be the assessment mode of choice.

In recent years, computer-assisted self-interview (CASI) software has grown in popularity as
an alternative to paper-and-pencil self-administered questionnaires (SAQs) for use in
collecting self-report data in psychological and behavioral research. CASI has been most
widely adopted for projects involving assessment of sensitive behaviors or with stigmatized
populations, including assessment of sexual risk behavior (e.g., Des Jarlais et al., 1999; Johnson
et al., 2001; Kurth et al., 2004; Romer et al., 1997), psychiatric symptoms (e.g., Chinman,
Young, Schell, Hassell, & Mintz, 2004; Epstein, Barker, & Kroutil, 2001), and substance use
(e.g., Hallfors, Khatapoush, Kadushin, Watson, & Saxe, 2000; Turner et al., 1998; Webb,
Zimet, Fortenberry, & Blythe, 1999). In addition, CASI has been used in experimental research
to study cognitive functioning (e.g., Blais, Thompson, & Baranski, 2005; Günther, Schäfer,
Holzner, & Kemmler, 2003) and the efficacy of computer-based instruction (e.g., Cumming
& Elkins, 1996) and to conduct neuropsychological assessments (e.g., Davidson, Stevens,
Goddard, Bilkey, & Bishara, 1987; White et al., 2003). Indeed, there is great potential for use
of CASI to administer surveys assessing a range of self-report domains and for a multitude of
experimental designs.

CASI presents individual questions visually to the participant on a computer screen. The
respondent enters responses by using either a touch screen or a traditional keyboard. CASI
software can also be programmed to present survey items, using digitally generated audio or
recorded audio voice-overs. CASI digitally records participants' numeric responses, and the
data are easily exported to most statistical software packages. Implementation of CASI requires
either a desktop or a laptop computer and the purchase of CASI computer software. A number
of CASI software packages are currently available on the market (e.g., Questionnaire Design
Studio, BLAISE, and MediaLab). These software packages provide considerable flexibility in
the design and presentation of questionnaires, and each offers unique features (for a review,
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see Batterham, Samreth, & Xue, 2005). CASI software programs often utilize user-friendly
menus to program survey items, select question types, and add additional features.

CASI assessments afford a number of potential benefits over traditional paper-and-pencil
SAQs. For complex surveys, computerized assessment reduces respondent burden through the
use of automatic branching, range rules, and consistency checks (Erdman, Klein, & Greist,
1985; Metzger et al., 2000; Schroder, Carey, & Vanable, 2003; Turner et al., 1998). Relative
to SAQ, CASI assessments may enhance the perception that information remains confidential,
because individual responses are not easily viewed by research staff. As a result, CASI may
also reduce participants' embarrassment and increase their willingness to disclose sensitive
information, particularly for surveys that assess stigmatized or illicit behaviors (e.g., sexual
behavior or illicit drug use; Erdman et al., 1985; Kurth, Spielberg, Rossini, & the U.A.W.
Group, 2001; Paperny, Aono, Lehman, Hammar, & Risser, 1990). In low-literacy populations
or for multi-lingual samples, the ability to incorporate audio prompts with CASI ameliorates
literacy concerns that may affect data quality in alternate assessment modes, such as SAQ
(Perlis, Des Jarlais, Friedman, Arasteh, & Turner, 2004; Schroder et al., 2003; Turner et al.,
1998). In addition, CASI decreases the number of staff hours devoted to data entry and
verification (Jennings, Lucenko, Malow, & Dévieux, 2002) and may improve data accuracy
by reducing data entry errors and standardizing question administration (Metzger et al.,
2000).

Although CASI offers a number of potential benefits to researchers and study participants, the
cost of the CASI software and computer hardware needed to implement CASI may preclude
its use in some research and clinical settings. Costs for the purchase of CASI software range
from $625 to as high as $2,500 for a single license (depending on software sophistication and
licensing specifics), and computer hardware purchases add additional expense. On the other
hand, CASI-based data collection may yield considerable cost savings over time for some
studies, because of increased administration efficiency, reduced duplication costs, and the
elimination of staff time devoted to data entry. Although some have argued that CASI involves
greater financial costs to administer, as compared with SAQ (Bloom, 1998), we are not aware
of any studies that have systematically evaluated the relative costs associated with CASI versus
SAQ. A comparative cost analysis would allow researchers to evaluate the difference in costs
between these assessment types to determine the relative expenses for each approach with
varying parameter considerations (Levin, 1983; Pearce, 1992). Such an analysis allows
researchers to compare the initial fixed costs and the variable administrative costs associated
with a given assessment type.

In the present study, we compared CASI and SAQ, utilizing an analysis of the differences in
fixed and variable costs associated with each assessment type, an approach known as a
comparative cost effectiveness analysis (e.g., Levin, 1983; Pearce, 1992). Because financial
resources for conducting research are often scarce, this economic analysis will provide valuable
data for researchers who are considering the possibility of allocating funds for CASI software
and computer hardware. Using data gathered as part of a larger study on the impact of
computerized assessments on the disclosure of health behaviors (Brown & Vanable, 2007), we
first developed theoretical cost models with individual parameters for both SAQ and CASI.
Utilizing these cost models, CASI was then compared with SAQ as a method of collecting
self-report data. Cost comparisons will be presented first for this single study, involving the
enrollment of 200 participants. Next, theoretical cost models were utilized to forecast the cost
differential between CASI and SAQ when each of the following study parameters is altered:
(1) The study's sample size is increased, and (2) CASI software and hardware are purchased
for use with multiple studies. Given the high initial fixed costs associated with CASI, it was
predicted that CASI would be less cost effective than SAQ in the context of a single study.
However, we hypothesized that CASI would be more cost effective than SAQ for studies
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involving larger sample sizes or when the software and computers are implemented for multiple
studies.

METHOD
Theoretical Cost Effectiveness Models

In deciding between CASI and SAQ, a researcher weighs the costs and the benefits of the two
survey methods. However, apart from financial costs, it is difficult to quantify the practical
benefits (e.g., increased confidentiality) of one survey mode over another. Thus, for the present
study, benefits between the two assessment modes were assumed to be held constant. On the
basis of this assumption, our analytic approach examines the opportunity cost of using one
method over the other, conditional on the benefits for both assessment types being equal (Levin,
1983; Pearce, 1992). As is shown in Equation 1, the opportunity cost, Z, of using CASI can be
displayed as

(1)

In this equation, the opportunity cost of using CASI (ZCASI) is equal to the total cost of using
CASI (TCCASI) minus the total cost of using SAQ (TCSAQ). Thus, ZCASI indicates the total
cost differential between the two assessment modalities. When ZCASI is greater than zero, this
equation indicates that using SAQ would be the more cost-effective mode to implement in a
study, relative to CASI. However, if, instead, ZCASI is less than zero, CASI would be the more
cost-effective assessment type. When ZCASI is equal to zero, there is no cost difference between
the survey methods. The relationship between ZCASI and the total cost of each survey method
is displayed graphically in Figure 1. As is shown in Figure 1, n* represents the sample size at
which the total costs between SAQ and CASI are equivalent.

The total cost (TCSAQ, TCCASI) of a study can be decomposed into fixed and variable costs.
Fixed costs (FC) are the one-time incurred expenses involved in conducting the study whenever
the sample size is greater than zero (Colander, 2005). An example of a fixed cost for CASI is
the purchase of a computer to administer the survey. In Figure 1, the fixed costs of SAQ and
CASI are depicted as the y-intercept point. In contrast, variable costs (VC) vary directly as a
function of key parameters, such as a study's sample size (Colander, 2005). An example of a
variable cost for SAQ would be the copying expenses associated with duplicating each
individual survey. Thus, variable costs determine the slope of the lines as shown in Figure 1.

Algebraic representations of the total costs, fixed costs, and variable costs for SAQ are as
follows:

(2)

(3)

and
(4)

Fixed costs for SAQ, as shown in Equation 3, include the staff wages required to develop the
survey and other indirect costs. The staff cost of labor hours (W) is the wage per hour for a
researcher to develop the assessment battery. The wage is multiplied by the time taken to create
the survey and draft questionnaire items [P1(q)] and the time taken to program the survey in a
data entry software package [P2(q)], given the number of questions in the survey (q). Added
to the wage costs are the total indirect costs (I) to administer the study. Indirect research costs
include fees, such as room rental and electricity costs. Purchasing of data entry software (S) is
also included in the SAQ fixed costs.
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SAQ variable costs represented in Equation 4 include the amount paid to research assistants
to administer the survey and costs associated with participant payments and survey duplication
charges. The wage cost per hour for research assistants (W) is multiplied by the time taken to
administer [A(q, n, t)], double enter, and check each survey for consistency for a given number
of questions (q), number of study participants (n), and number of SAQ surveys that can be
administered simultaneously (t). This quantity is added to the amount paid to the participants
to compensate for their participation (SP), which is multiplied by the total number of
participants (n). In addition, the price to copy each survey (C), multiplied by the number of
participants (n), is added to the variable costs for SAQ.

The analogous equations for CASI total costs, fixed costs, and variable costs are
(5)

(6)

and
(7)

In addition to the SAQ fixed costs, CASI fixed costs (i.e., Equation 6) also include the cost to
purchase c computers (HCASI) and the computer software (SCASI). CASI variable costs are the
same as those for SAQ but do not include the copy charges needed to administer SAQ (C). In
addition, note that the cost to administer each survey (ACASI) is now a function of the number
of questions (q), sample size (n), and number of computers used (c). The administration times
(A) for both SAQ and CASI are further described in Equations 9 and 10.

The major focus for this study is to measure Equation 1, which calculates the differences
between the total costs of administering the two methods. In this sense, costs incurred
regardless of the study assessment method are eliminated (e.g., participant payments, study's
indirect costs). The equations above therefore can be reduced to

(8)

If the functional forms for administering the survey are assumed to take the form

(9)

and

(10)

where γ is the amount of time it takes each participant to complete the survey, given q questions,
and ϕ is the time necessary to double enter and check each survey for consistency. γ is divided
by the number of SAQ surveys that can be administered at once (t), or for CASI, γ is divided
by the number of computers simultaneously used (c). In addition, the cost per computer can
be denoted as ψ, and the cost to copy each survey as σ, given the number of questions (q). Thus,
the opportunity cost of CASI, as compared with that of SAQ, can be represented in Equation
11 below.
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Methodology for Cost Effectiveness Analysis
The specific parameters utilized to perform this comparative cost effectiveness analysis are
derived from data collected as a part of a survey study of health behaviors among college
students. This study administered a questionnaire battery that assessed a range of health
behaviors, including sexual risk behaviors, substance use, and attitudes of relevance to health
behavior change (Brown & Vanable, 2007). In total, 27 separate measures made up the
assessment battery, with a total of 514 individual questions (q). The time to create the survey
and draft questionnaire items [P1(q)] was logged by the principal investigator. Identical surveys
were administered via CASI (n = 100) and SAQ (n = 100) during individual assessments, with
a sample of female college undergraduates. The participants were compensated $10 for their
participation (SP).

(11)

For the SAQ version of the questionnaire, EpiData, a free software program available in the
public domain, was used as the data entry platform (SSAQ; EpiData Software, 1999). The time
to program EpiData, including the time to create variable names, variable labels, value labels,

and appropriate range and skip rules was logged . In addition, the questionnaire
battery was copied for the SAQ administration [σ(q)]. To program CASI, the Questionnaire
Design Studio was purchased and utilized (SCASI; Nova Research Company, 2004). The time
necessary to program the CASI survey with all questions and features was recorded

. In order to run CASI and export the data, a software license and the Data
Management Warehouse software program were also purchased (SCASI). For this study, the
CASI was administered individually with one newly purchased desktop computer (ψ).

RESULTS
The results section will first detail the amounts for each of the individual cost parameters for
SAQ and CASI in the survey study. Next, the opportunity costs for the health behavior survey
study utilizing CASI and SAQ will be examined. Finally, projected costs will be calculated to
compare the costs between SAQ and CASI when each of the following conditions is altered:
(1) The sample size is increased, and (2) CASI is purchased for use with multiple studies.

Individual Cost Parameters
For modeling purposes, personnel costs for assisting with survey creation, software
programming, and study administration was set at $15/h (W), or $0.25/min. The total time to
create the survey and draft questionnaire items [P1(q)] to be used in both SAQ and CASI
assessments was 25 h. The participants were compensated $10 for their participation (SP). For
the SAQ version of the questionnaire, EpiData, a free software program, was used as the data
entry platform (SSAQ). The time to program the data entry software for SAQ was 8 h

. In addition, the questionnaire battery copies cost $120 for the SAQ administration
[σ(q)], a cost of $1.20 per participant. The total survey administration time for the SAQ
participants (n = 100) was 75.1 h, with an average administration time per participant of 45.1
min [γSAQ(q)]. In addition, the time to double enter SAQ data and conduct consistency checks
was 33.5 h [ϕ(q)], an average of 20.1 min per participant. The software requirements for CASI,
including the Questionnaire Design Studio, the CASI Data Collection Module, and the Data
Warehouse Manager, totaled $1,300 (SCASI). The time necessary to program the CASI survey

was 16.5 h . One computer was purchased for this study at a cost of $1,300 (ψ).
Survey administration time for CASI across all participants (n = 100) was equal to 75.9 h, with
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an average administration time per participant of 45.5 min [γCASI(q)]. The cost parameters for
the health behavior study are summarized in Table 1.

Opportunity Costs for CASI Versus SAQ for a Single Health Behavior Survey Study (N = 200)
Using the individual cost parameters, we compared the costs for administering the survey via
CASI and SAQ by utilizing Equation 11 (see equation below). For illustrative purposes, the
equation below includes the actual parameter values used to complete the calculations for the
health behavior study we conducted. Solving for ZCASI, the opportunity cost was equal to
$2,115. As was predicted, this result indicates that SAQ with a sample size of n = 100 and
other defined study parameters was more cost effective, relative to CASI with a comparable
sample size of n = 100.

Projected Costs for CASI Versus SAQ With Varying Cost Parameters
Using the estimates above, we can linearly extrapolate the impact of increasing sample size
and other relevant study parameters on the relative costs associated with each assessment mode.
In addition, the cost models can be utilized to determine the conditions under which CASI is
more cost effective than SAQ. For illustrative purposes, we examined the impact of two
hypothetical study scenarios, varying the cost parameters to compare the cost of utilizing SAQ
with the cost for CASI.

Variations in sample size—Using the comparative cost model shown in Equation 11, one
can solve for the sample size (n) at which CASI is more cost effective, relative to SAQ, holding
all other parameters of the conducted study constant. As is shown in Figure 1, as the sample
size (n) of a study increases, the total cost differential between CASI and SAQ decreases until,
eventually, CASI becomes the more cost-effective assessment option. Thus, solving Equation
11 for n, the results indicate that for studies with a sample size greater than n = 409, CASI
would be more cost effective than SAQ. As is depicted in Figure 2, with study parameters
including a sample size of n = 100, ZCASI equals $2,115; however, with a sample size greater
than 409, ZCASI is negative, indicating that CASI would be more cost effective for studies that
involved enrollment of more than 409 participants.

Use of CASI software across multiple studies—When CASI software is purchased for
multiple research projects, the fixed costs of computers and CASI software are spread across
studies. Using the parameters from the study conducted, we examined how many studies with
similar parameters (e.g., sample size, survey length) would need to be conducted for CASI to
be the most cost-effective assessment method. Using Equation 11, we kept all of the cost
parameters as they were in the survey study and evaluated the number of studies required for
ZCASI to be less than zero, using Equation 12 below. Thus, this simulates when the software
and computer hardware are purchased to work with multiple studies. Solving for “studies,”
CASI would be the most cost-effective survey method if used for at least six studies. By using
CASI for several studies, the impact of the initial purchasing cost of the software is reduced,
and CASI will, therefore, be the most cost-effective assessment type given higher variable
costs to administer SAQ.

These two examples indicate that CASI can, indeed, be more cost effective than SAQ,
depending on the study's parameters. When studies with large sample sizes (n > 409) are
conducted, CASI will be a more cost-effective assessment modality. In addition, CASI
software becomes more cost effective if it is to be purchased for multiple studies as part of a
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larger research program. Thus, one can see that the particular study parameters and long-term
research needs will significantly affect the extent to which CASI is cost effective and should
be considered before an assessment modality is selected.

DISCUSSION
Researchers and clinicians must often consider and justify the costs and benefits associated
with administering an assessment battery. Some have suggested that CASI may be more costly
to implement (e.g., Bloom, 1998), but to date, there have been no systematic investigations to
compare the costs associated with administering CASI with those for SAQ. Cost effectiveness
analysis allows the costs to be compared between the two alternatives, utilizing a comparative
analysis of fixed and variable costs associated with each assessment type (Levin, 1983; Pearce,
1992). This approach allows the opportunity costs between two options to be evaluated, holding
the benefits of each option constant, since benefits, such as ease of survey completion, are
difficult to quantify (Pearce, 1992). This article has developed theoretical cost models detailing
the cost parameters specific to each of the two assessment types. Cost models were then utilized
to evaluate the cost effectiveness of CASI and SAQ in a study in which both versions of a
health behavior survey were administered. Projected cost analyses also illustrated two
conditions under which CASI would be more cost effective than SAQ.

(12)

For the cost effectiveness analysis in this health behavior survey study, it was hypothesized
that CASI would be less cost effective than SAQ, given the relatively small sample size and
the fact that initial start-up costs associated with CASI were high. Indeed, the software costs
and computer hardware purchase increased CASI's fixed costs to approximately six times that
of SAQ. However, variable costs between CASI and SAQ were comparable, with CASI costing
slightly less per participant to administer. Overall, the differences in costs between CASI and
SAQ indicated that SAQ was the most cost-effective modality for use in this single study.

Cost data computed on the basis of our single survey study provides preliminary cost data that
can be utilized by researchers when selecting an assessment format. For a single, relatively
small study, the SAQ modality was the most cost effective. However, the projected cost models
that manipulated specific study parameters suggest that in a variety of other research settings,
CASI is a more economical choice. Data from these models indicate several conditions in
which CASI is more cost effective than SAQ. Indeed, CASI will be particularly cost effective
for studies with large sample sizes, since the costs associated with not having to pay staff to
complete SAQ data entry are eliminated. In addition, when computer and CASI software
purchases are to be used for multiple studies, CASI will be the most cost-effective assessment
modality, because the impact of the high initial fixed costs is distributed across multiple
investigations.

As is shown in the development of the theoretical cost models, there are a number of factors
that affect the total cost associated with implementing a particular assessment type. This article
has outlined the important cost considerations when an assessment modality is selected and is
the first to describe a comparative cost effectiveness analysis between the assessment modes
of SAQ and CASI. Researchers should utilize these cost models to evaluate the economic utility
of selecting either CASI or SAQ for future research studies. As is shown in the projected cost
examples, the effect of altering one or multiple parameters alters the opportunity costs
associated with selecting the assessment mode. As a result, researchers should carefully

Brown et al. Page 7

Behav Res Methods. Author manuscript; available in PMC 2008 October 24.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



consider all relevant cost parameters before deciding whether to adopt a computerized
assessment approach or stay with paper-and-pencil surveys.

The models presented here highlight important cost parameters to consider when one decides
between CASI and SAQ. Researchers seeking to apply these cost models to their respective
research programs may do so by tailoring the model parameters to fit with local circumstances
and needs. Most of the model parameters can be estimated with little difficulty. Thus, to
estimate the relative costs associated with CASI and SAQ, consideration must be given to such
factors as the research design and number of studies that will be conducted, sample size, the
number of assessments to be administered per participant (e.g., if follow-up assessments are
included in the design), costs for participant payments, and duplication costs. Researchers
should also verify the number of computers and the software available in their organization
and should consider the cost implications if computers or software must be purchased. Finally,
consideration should be given to the staffing needs and associated costs of the particular project
and to the number of surveys that can be administered on a given occasion. After determining
these parameter values, researchers should approximate the amount of time needed to
administer the instrument and should consider the time needed to perform data entry and
verification. Administration and data entry time can be determined by considering survey
length and complexity, by applying the values provided for the study presented in this article,
or through piloting the measure as a paper-and-pencil survey. In addition, researchers should
approximate the time required to program CASI software or a SAQ data entry platform; these
values can be estimated on the basis of the complexity of the assessment instrument and past
programming experience. After approximating these parameters, researchers can then utilize
Equation 11 to compare the costs associated with each assessment type. This value would
provide researchers with an approximation of the relative costs of using each assessment mode.
From there, researchers should determine whether there are any critical benefits of either
assessment mode to consider, relative to the costs.

The cost effectiveness analyses presented in this article measure the difference in costs
associated with each assessment modality, holding the benefits constant. For researchers
seeking guidance regarding the choice between CASI and SAQ, consideration of the benefits
of each assessment modality, relative to the needs of a specific research project, is also essential.
For example, CASI is more engaging and interactive, reduces survey completion difficulty,
incorporates the use of audio for low-literacy samples, and decreases the amount of time
required to perform data entry and verification (e.g., Metzger et al., 2000; Paperny et al.,
1990; Perlis et al., 2004; Schroder et al., 2003; Turner et al., 1998). In addition, CASI allows
for the implementation of more complex survey instruments with additional features, such as
random administration of question presentation order, capturing response time latencies, and
incorporation of digital media, among others.

Although there are a number of potential benefits associated with CASI's use, SAQ may be
preferable in some research contexts. For example, an advantage of SAQ is the ability to
conduct large, mass administrations of a survey. SAQ may also be more appropriate for studies
involving participants who have little experience and familiarity with computers or for
individuals who have less trust in computer technology. For researchers, problems with
computer reliability and the potential for data loss is reduced when SAQ is used. Thus, SAQ
may be preferable for use in mass-testing sessions in which large quantities of data are to be
collected in a short period of time, for samples with little computer experience, or in order to
eliminate concerns about potential data loss related to hardware failure. Although our article
has examined the costs associated with each assessment modality's use, researchers should also
consider the extent to which the benefits of a particular survey format outweigh the costs.
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This article has developed theoretical cost models to facilitate researchers' decisions regarding
the use of CASI versus SAQ. Findings from our cost effectiveness analysis suggest that for a
single study with a small sample size, SAQ will be the most cost effective. However, findings
provide clear evidence that, over time, CASI is more cost effective than SAQ, particularly for
studies with large sample sizes or when the software is already available. Therefore, for large
trials or when CASI will be used for many studies, CASI will be the most cost effective and
should be the assessment mode of choice. Given the technological benefits associated with
CASI and the fact that this assessment mode is more cost effective in the long term, it appears
that initial start-up costs for CASI software and hardware are well worth the money. Assuming
that a given laboratory can afford these up-front costs and that there are no study-specific
reasons to prefer SAQ, it is recommended that researchers utilize CASI as their assessment
mode of choice when conducting self-report assessments.
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Figure 1.
Theoretical total costs of self-administered questionnaires (SAQs) and computer-assisted self-
interview (CASI) software and their relationship to ZCASI.
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Figure 2.
Estimated opportunity cost (Z) of using computer-assisted self-interview software versus self-
administered questionnaires as a function of sample size (n).
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Table 1
Cost Parameters for Single Health Behavior Survey Study (nCASI = 100; nSAQ = 100)

Parameter Description
Parameter

Label
Time
(min)

Cost
($)

Costs Associated With Both Assessment Modes
 Research staff wage per minute W  –   0.25
 Time to create survey P1(q) 1,500 –
 Payment per participant SP  –    10.00
SAQ Costs
 SAQ data entry platform software SSAQ  –   0.00

 Program SAQ data entry platform P2
SAQ(q)    480 –

 SAQ copy charges per participant σ(q)  –   1.20
 SAQ administration time per participant γSAQ(q)   45.1 –
 SAQ data entry and verification per participant ϕ(q)   20.1 –
CASI Costs
 Purchase of one computer ψ  – 1,300.00
 CASI software SCASI  – 1,300.00

 Program CASI software P2
CASI(q)    990 –

 CASI administration time per participant γCASI(q)   45.5 –
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