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Abstract
Background: Little is known about the impact of data collection method on self-reported cancer
screening behaviours, particularly among hard-to-reach populations. The purpose of this study is
to examine the effects of data collection mode on response to indicators of cancer screenings by
unmarried middle-aged and older women.
Methods: Three survey methods were evaluated for collecting data about mammography and
Papanicolaou (hereafter, Pap) testing among heterosexual and sexual minority (e.g., lesbian and
bisexual) women. Women ages 40–75 were recruited from June 2003 – June 2005 in Rhode Island.
They were randomly assigned to receive: Self-Administered Mailed Questionnaire [SAMQ; N =
202], Computer-Assisted Telephone Interview [CATI; N = 200], or Computer-Assisted SelfInterview [CASI; N = 197]. Logistic regression models were computed to assess survey mode
differences for 13 self-reported items related to cancer screenings, adjusting for age, education,
income, race, marital status, partner gender, and recruitment source.
Results: Compared to women assigned to CATI, women assigned to SAMQ were less likely to
report two or more years between most recent mammograms (CATI = 23.2% vs. SAMQ = 17.7%;
AOR = 0.5, 95% CI = 0.3 – 0.8) and women assigned to CASI were slightly less likely to report
being overdue for mammography (CATI = 16.5% vs. CASI = 11.8%; AOR = 0.5, 95% CI = 0.3 – 1.0)
and Pap testing (CATI = 14.9% vs. CASI = 10.0%; AOR = 0.5, 95% CI = 0.2 – 1.0). There were no
other consistent mode effects.
Conclusion: Among participants in this sample, mode of data collection had little effect on the
reporting of mammography and Pap testing behaviours. Other measures such as efficiency and
cost-effectiveness of the mode should also be considered when determining the most appropriate
form of data collection for use in monitoring indicators of cancer detection and control.
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Background
Over 18 million women aged 40–75 in the United States
are currently unmarried [1]. The designation of "unmarried" refers to women who are legally separated, divorced,
widowed, or never legally married. Sexual minorities (e.g.,
lesbians and bisexuals) are an important segment of the
unmarried female population. Sexual minority women
may be living in committed relationships comparable to
married heterosexual couples but are unable to legally
marry in any state except Massachusetts. Although few
studies include sufficient samples of unmarried women
for analysis, data suggest that the risk for breast and cervical cancer may be higher for subgroups of unmarried
women than women in general [2-5]. Therefore, the burden of disease and risk of adverse health outcomes may be
greater for unmarried women if detection is delayed or
forgone.
Determining effective modes of obtaining sensitive personal information is one important aspect to improving
rates of cancer detection and control among unmarried
women. Prior studies have documented that the methods
used to elicit information can influence both individuals'
willingness to disclose personal information and the quality of data that are obtained. The advantages of anonymity
in self-administered questionnaires (SAQ) relative to telephone and face-to-face interviews have been demonstrated [6-8]. However, the use of paper-and-pencil SAQ is
disadvantageous in terms of: lower unit response rates,
higher levels of missing data, higher numbers of inconsistent or illogical responses across related questions, and
limitations on questionnaire complexity such as skip patterns [9]. Conversely, significant advantages in data quality and flexibility of questionnaire format with telephone
and face-to-face interviews have been well-documented,
including quality of recorded answers, control of response
order, and use of complicated skip patterns [9,10].

http://www.biomedcentral.com/1471-2288/8/10

40–75 years who are age-eligible for breast and cervical
cancer screening, and who may have less experience with
computers than younger women. In addition, sexual
minority women may be particularly concerned about privacy and confidentiality.
There is limited information about the effect of interview
mode on the willingness of unmarried middle-aged and
older women to reveal personal information about cancer-related attitudes and practices. Without specific information about differential effects of data collection mode,
it is impossible to determine the extent to which women
are under-represented in surveillance and interventions
because they are less likely to participate and/or are afraid
to acknowledge potentially sensitive information. In addition, we must have methods that provide optimally valid
and reliable self-reported behavioural and attitudinal
data. Previous studies have found that women self-report
cancer screenings at rates higher than indicated in clinical
records [22-26]. These issues are particularly important as
researchers and health care organizations seek valid, costeffective forms of data collection for interventions to
improve quality of care indicators. Therefore, the objectives of this study were to:
1. Describe the utility and feasibility of different modes
for collecting data from middle-aged and older unmarried
women;
2. Examine the effects of randomized interview mode on
responses to indicators of mammography and Pap test
screening; and
3. Determine whether the effects of interview mode on
responses to indicators of mammography and Pap test
screening differ by partner gender.

Methods
Computer assisted self-interviewing (CASI) has advantages in data quality and questionnaire design flexibility
comparable to telephone and face-to-face interviews [1113]. However, studies comparing CASI to other modes of
data collection for reporting sensitive behaviours have
shown varying results. Some investigators have found
mixed [12] or limited main effect differences [13-15] for
CASI versus face-to-face interviews and SAQ. Others have
found that CASI may be as good as, or even better than,
face-to-face interviews at fostering a sense of privacy and
increasing the willingness of respondents to report sensitive information [11,16-19].
Respondent age, general trust in others, attitudes about
privacy and confidentiality, and attitudes towards computers may influence reactions towards CASI [15,20,21].
These issues may be particularly relevant for women

The study design included a three-step process: recruitment, allocation to eligibility strata, and randomization
to data collection mode.
Sample and recruitment
Women were eligible if they were legally unmarried, were
aged 40–75 years, currently received the majority of their
health care in Rhode Island, and had never been diagnosed with cancer other than non-melanoma skin cancer.
Women with a previous diagnosis of cancer were excluded
because the overall focus of the study was on cancer
screening behaviours, and the experiences for survivors
have been shown to be different than for women who
have never had a cancer diagnosis [27,28].

We used principles of targeted and respondent driven
sampling [29] to recruit and enroll participants. Compa-
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rable strategies were used to recruit heterosexual and sexual minority women. A total of 773 women were recruited
and screened for eligibility over 25 months (June 1, 2003
– June 30, 2005). Six general sources were used for recruitment: (a) community settings (n = 146); (b) health fairs
(n = 123); (c) mailings and flyers (n = 153); (d) print
media (n = 135); (e) staff and participant social networks
(n = 146); and other (n = 70). For additional information
about participant recruitment, see Clark et al. [30].
Allocation to eligibility strata
Upon contact with a potential participant, we administered a telephone screening protocol following informed
consent. To determine eligibility and to ensure comparable marital status and sexual orientation characteristics
within interview mode, women were asked their marital
status, followed by the gender of a current partner or gender preference of a partner if they were not currently in a
relationship. As depicted in Table 1, women were then
allocated into one of six marital status/partner gender
strata: (a) never married women who partner with women
[WPW] or with either women or men [WPWM] (hereafter
referred to as WPW); (b) previously married WPW
[includes WPWM]; (c) never married women who partner
with men [WPM]; (d) previously married WPM; (e) never
married women with no partner preference [NPP] and (f)
previously married NPP. Strata (e) and (f) included
women who reported no interest in having a partner and
refused to select the gender of a potential future partner.
Demographic characteristics of NPP were comparable to
WPM and therefore were subsequently combined with
WPM for all analyses.
Randomization to data collection mode
After eligibility screening, we asked each woman for permission to be randomized to data collection mode. Each
woman had an equal probability of being assigned to one
of the three data collection modes: Self-Administered
Mailed Questionnaire [SAMQ], Computer-Assisted Telephone Interview [CATI], and Computer-Assisted SelfInterview [CASI]. We used a systematic block randomization schedule to make mode assignments within each of
the six marital status/partner gender strata to control for
Table 1: Sample sizes of marital status by partner gender strata
for study participants, Rhode Island, 2003–2005

Marital Status
Partner gender

Never Married (n)

Previously Married (n)

WPW
WPM
NPP

144
158
18

69
236
5

WPW = Women who partner with women; WPM = Women who
partner with men; NPP = No partnering preference
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the long recruitment period and non-probability based
sampling methods.
Women assigned to SAMQ received a 28-page bookletform questionnaire. Women assigned to CATI completed
a 35–40 minute telephone interview. Women assigned to
CASI chose to complete the assessment in one of two
ways: (a) laptop computer provided and monitored by
research staff at locations chosen by the study participant
[CASI-I]; or (b) computer disk mailed to the participant's
home and returned in a self-addressed postage-paid
mailer [CASI-D]. Audio technology was available for the
CASI-I condition but not CASI-D. The time needed for
assessment by CASI was comparable to CATI. The CATI
and CASI programs were designed using the Ci3 software
from Sawtooth Technologies [31].
Women in the SAMQ were asked to return the questionnaire within two weeks. Up to 10 follow-up telephone
reminders were made to non-responders. Similarly, up to
10 attempts were made to collect data from women in the
CATI and CASI modes.
There were two alternatives for eligible women who did
not provide data by the mode to which they were randomized. First, women who were randomized who did not
provide data after 10 contact attempts were considered
non-respondents. Non-respondents were offered the
opportunity to participate by either of the two data collection modes to which they were not assigned. Second,
women who did not agree to be randomized were provided the option to self-select (self-choice) the mode of
data collection. The protocol for self-choice was comparable to that for random assignment. Women in the selfchoice group were included in analyses comparing those
who did and did not agree to randomization. However,
they were not included in analyses of the effect of interview mode on reports of cancer screening behaviours.
Indicators of cancer screenings
We included items in the survey related to mammography
and Pap test screening. We provided women with a
description of the screening test prior to asking items
about the exam. Five variables were related to mammography screening and were coded as dichotomous (yes/no)
indicators: no mammogram in past two years, ever put
off/avoided the test, two or more years between most
recent exams, no plan to get the exam with the next two
years, and perceived difficultly with the exam because of
breast shape or size. Five parallel items were related to Pap
testing: no Pap test in past three years, ever put off/
avoided the test, three or more years between most recent
exam, no plan to get the exam with the next three years,
and perceived difficultly with the exam because of body
shape or size. Consistent with current recommendations
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[32-34], we used screening intervals of two years for mammography and three years for Pap testing.
In addition to items specific to the tests, we included three
variables related to cancer screenings more generally. One
variable was a composite of four questions with comparable response options about reported barriers to cancer
screening. Women were classified as reporting a barrier if
they endorsed one or more of the following: problems
taking time off work; transportation problems; healthrelated limitations; or difficulties with getting someone to
care for dependents. Second, women were asked if they
had ever put off or avoided cancer screenings because of
embarrassment in showing their body. Finally, women
were asked if they had ever changed the place for cancer
screening exams because of embarrassment in showing
their body.
Analysis plan
We analyzed the data using SAS, version 9.1 [35]. Our first
set of analyses was conducted to examine the utility and
feasibility of different modes for collecting data from middle-aged and older unmarried women. First, we compared
participant characteristics by randomly assigned mode of
data collection. Second, we compared characteristics for
women who agreed to be randomized versus those who
chose their data collection mode [self-choice]. Third, we
compared women who completed the assessment in the
assigned mode to: (a) women who completed the assessment in a different mode; and (b) women who did not
complete the assessment. Next, we assessed the relationship between number of contacts after randomization and
response rate by assigned mode of data collection.

In the second set of analyses, we specifically examined the
effects of interview mode on the responses to cancer
screening indicators. For these analyses, we only included
women who completed the assessment in the assigned
mode. We examined distributions and computed proportions for all variables by randomization group. We then
used Pearson Chi-square tests to compare the proportion
of women who endorsed each of the 13 variables across
data collection mode. Next, we computed odds ratios
with 95% confidence intervals (CI) to assess differences
between the variables reported by data collection modes,
adjusting for partner gender, marital status, age, education, employment, race, and recruitment source. Finally,
we tested interactions between data collection mode and
partner gender.

Results
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599 women agreed to be randomized to mode of data collection. Because of unequal sample sizes in each marital
status/partner gender strata, the three randomized groups
were slightly different in size (SAMQ = 202; CATI = 200;
CASI = 197). Among those randomized to SAMQ and
CATI, nearly all completed the questionnaire in the
assigned mode (96% and 99%, respectively). Only 86.3%
(n = 170) of women randomized to CASI completed the
interview in the assigned mode (CASI-I = 86.7% and
CASI-D = 86.0%). Reasons for not completing the assessment in the assigned mode included: unable to contact
after randomization (SAMQ = 2, CASI = 3), changes in
personal or family circumstances (CATI = 2, SAMQ = 1,
CASI = 3), limited English competency (SAMQ = 2), and
lost interest in the study (SAMQ = 3, CASI = 7). Figure 1
also shows the distribution of the 31 women who refused
randomization (self-choice).
Figure 2 shows the relationship between number of contacts with participants after randomization and response
rates by assigned mode. More contact attempts with participants were required for CASI relative to SAMQ and
CATI to achieve comparable response rates. For example,
to achieve a response rate of 90%, six contact attempts on
average were required for women assigned to CASI compared to two for SAMQ and one for CATI.
Participant characteristics by data collection mode
There were no differences in participant characteristics by
randomly assigned mode of data collection (CATI vs.
SAMQ vs. CASI; Table 2). Within the CASI condition,
WPM/NPP were equally likely to choose CASI-I and CASID while almost 70% of WPW chose CASI-D. There was no
substantial difference in choice of CASI condition for
women without a college degree. However, the majority
of women with a college degree selected CASI-D. The
majority of women who were not employed and those
who were non-white chose CASI-I, while employed
women and white women chose CASI-D. Women
recruited by print media, mailings/flyers, and personal
networks were more likely to choose CASI-D, while those
recruited at community settings, health fairs, or other settings were more likely to choose CASI-I.

Participant characteristics by status of actual participation
are shown in Table 3. Among those randomized, older
women and those who worked full- or part-time were
more likely to complete the assessment in the assigned
mode. Women without a college degree and Hispanic
women were more likely to choose the self-choice condition (Total Randomized vs. Self-Choice).

Sample composition
The numbers of women in each of the marital status-partner gender strata are shown in Table 1. A total of 630
women were enrolled in the study (Figure 1). Of these,
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Figure 1 flow in the Cancer Screening Project for Women, Rhode Island, 2003–2005
Participant
Participant flow in the Cancer Screening Project for Women, Rhode Island, 2003–2005. SAMQ = Self-administered mailed questionnaire. CATI = Computer-assisted telephone interview. CASI = Computer-assisted self interview.

Indicators of cancer screening by randomly assigned data
collection mode
Overall, there were few significant differences and no
definitive patterns from the analyses of the self-reported
screening variables by mode of data collection (Table 4).
Compared to CATI, women assigned to SAMQ were half
as likely to report two or more years between most recent
mammograms and to report ever changing the place they
went for a cancer screening because of embarrassment
showing their body to a health care provider. Women
assigned to CASI were less likely to report being overdue
for Pap testing (no Pap test in past three years) and were
less likely to report that Pap testing was difficult due to
body shape or size.

When using SAMQ as the reference (not shown in Table
4), women assigned to CASI were less likely to report difficulties with Pap tests due to body shape or size (AOR =
0.5, 95% CI = 0.3 – 0.7) and less likely to report any barriers to cancer screenings (AOR = 0.5, 95% CI = 0.3 – 0.9;
analyses available upon request).

We tested for interactions between partner gender and
mode of interview. There were only two significant interactions. WPW were less likely to report two or more years
between most recent mammograms in CASI and SAMQ
than CATI (CASI: AOR = 0.3, 95% CI = 0.1 – 0.8; SAMQ:
AOR = 0.4, 95% CI = 0.1 – 0.9). In addition, WPW were
less likely to report difficulty with Pap testing due to body
shape or size in CASI and SAMQ than in CATI (CASI: AOR
= 0.3, 95% CI = 0.1 – 0.7; SAMQ: AOR = 0.6, 95% CI = 0.3
– 1.2).
Indicators of cancer screening by type of CASI condition
We replicated the results by separating the type of CASI
condition (CASI-I vs. CASI-D) using CATI as the reference
[analyses available upon request]. Compared to CATI,
women completing CASI-I were more likely to report no
plan to get a mammogram within the next two years
(22.2% vs. 11.9%, AOR = 2.1, 95% CI = 1.0 – 4.6). On the
other hand, women completing CASI-D were less likely to
report being overdue for Pap testing (no Pap test in past 3
years; 5.1% vs. 15.0%, AOR = 0.2, 95% CI = 0.0 – 0.6) and
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Figure 2 rate by Contact Attempts in the Cancer Screening Project for Women, Rhode Island, 2003–2005
Response
Response rate by Contact Attempts in the Cancer Screening Project for Women, Rhode Island, 2003–2005.
SAMQ = Self-administered mailed questionnaire. CATI = Computer-assisted telephone interview. CASI = Computer-assisted
self interview.

less likely to report no plan to get a Pap test within the
next three years (12.2% vs. 23.2%, AOR = 0.5, 95% CI =
0.2 – 0.9). Similar to CASI overall, women in CASI-D were
less likely to report Pap testing being difficult due to body
shape or size compared to those assigned to CATI (17.4%
vs. 33.0%, AOR = 0.4, 95% CI = 0.2 – 0.8). Women in
CASI-D were also less likely to report any barriers to cancer screening (14.3% vs. 28.4%, AOR = 0.5, 95% CI = 0.2
– 0.9).
Compared to SAMQ, women completing CASI-D were
less likely to report: being overdue for Pap testing (5.1%
vs. 14.5%, AOR = 0.2, 95% CI = 0.0 – 0.6), ever putting off
a Pap test (26.5% vs. 41.5%, AOR = 0.5, 95% CI = 0.3 –
0.9), Pap testing being difficult due to body size or shape
(17.4% vs. 34.2%, AOR = 0.4, 95% CI = 0.2 – 0.7), and
barriers to cancer screening (14.3% vs. 31.6%, AOR = 0.4,
95% CI = 0.2 – 0.7).
Finally, we replicated all the analyses after removing the
23 women who refused to select a partner gender. The
results were not significantly different.

Discussion
Our findings contribute preliminary evidence of the effect
of interview mode on responses to indicators of cancer
screening behaviours among middle-aged and older heterosexual and sexual minority women. These findings add
to the body of research about methods that can be used to
best identify subgroups of the population most at risk for
not receiving recommended cancer screenings. Women
were randomly assigned to one of three data collection
methods: computer assisted telephone interview (CATI),
self-administered mailed questionnaire (SAMQ) and
computer-assisted self-interview (CASI). Women assigned
to CASI could choose to complete the assessment during
an in-person CASI (CASI-I) or by receiving the questionnaire on disk (CASI-D).
We examined the effects of randomized interview mode
on responses to items associated with mammography and
Pap test screening. Overall, we found few meaningful differences by mode of data collection for indicators of cancer screening. Surprisingly, among the few significant
mode differences, we found that women who were interviewed by research staff (CATI) were more likely than
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Table 2: Participant characteristics by mode of data collection, Rhode Island, 2003–2005

Assigned Mode

Characteristic
Partner gender *
WPW
WPM or NPP
Marital status
Never married
Previously married
Age in years
40–49
50–59
60–69
70–75
Level of formal education*
High school, some college, or
technical training
College degree or more
Working full-time or part-time*
No
Yes
Hispanic ethnicity
Yes
No
Race*
Black, Native American, Biracial,
Multiracial
White
Source of recruitment*
Print media
Community settings
Mailings/flyers
Personal networks
Health fair/other

CATI (n = 200)
n
%

SAMQ (n = 202)
n
%

Choice of CASI
CASI (n = 197)
n
%

CASI-I (n = 83)
n
%

CASI-D (n = 114)
n
%

64
136

32.0
34.1

68
134

34.0
33.6

68
129

34.0
32.3

22
61

32.4*
47.3

46
68

67.7
52.7

100
100

33.1
33.7

103
99

34.1
33.3

99
98

32.8
33.0

37
46

37.4
46.9

62
52

62.6
53.1

84
63
39
14

33.5
33.3
32.8
35.0

90
62
39
11

35.9
32.8
32.8
27.5

77
64
41
15

30.7
33.9
34.5
37.5

25
31
20
7

32.5
48.4
48.8
46.7

52
33
21
8

67.5
51.6
51.2
53.3

80

33.9

77

32.6

79

33.5

42

53.2*

37

46.8

118

35.0

116

34.4

103

30.6

38

36.9

65

63.1

54
144

32.3
35.8

55
136

32.9
33.8

58
122

34.7
30.4

38
40

65.5*
32.8

20
82

34.5
67.2

6
192

26.1
35.2

8
183

34.8
33.5

9
171

39.1
31.3

5
74

55.6
43.3

4
97

44.4
56.7

54

40.0

39

28.9

42

31.1

28

66.7*

14

33.3

143

33.0

152

35.1

138

31.9

52

37.7

86

62.3

47
30
38
37
48

36.2
30.9
34.6
28.5
36.4

45
38
36
41
42

34.6
39.2
32.7
31.5
31.8

38
29
36
52
42

29.2
29.9
32.7
40.0
31.8

11
17
14
15
26

29.0*
58.6
38.9
28.9
61.9

27
12
22
37
16

71.0
41.4
61.1
71.2
38.1

SAMQ = Self-Administered Mailed Questionnaire; CATI = Computer Assisted Telephone Interview.
CASI = Computer Assisted Self Interview; CASI-I = In-person CASI; CASI-D = Mailed disk CASI.
WPW = Women who partner with women; WPM = Women who partner with men; NPP = No partnering preference.
Note: There were no significant differences across mode of data collection (CATI vs. SAMQ vs. CASI).
* Significant difference between types of CASI (in-person vs. mailed disk).

those not interviewed (CASI, SAMQ) to have an unfavourable status on the indicators. Women in the CATI mode
were more likely to report being off-schedule for recent
Pap testing than women in CASI and the trend was similar, but non-significant, for mammography. The other significant findings associated with cancer screening
behaviours were between CASI conditions. Because we
did not randomize women into the different computerassisted methods, we cannot rule out selection bias as a
threat to the validity of the findings. Furthermore, given
the lower response rate in the CASI condition (Figure 1),
apparently higher rates of recent screening among women
in CASI may be due to the fact that those who completed
the assessment were also those most knowledgeable
about cancer screening recommendations. Therefore, we
cannot conclude that any mode of data collection has a

consistent effect on rates of reporting screening behaviours.
There are potential reasons why we did not find consistent
mode differences in our sample. First, items about cancer
screenings may not be considered sensitive or associated
with social rejection since questions about mammography and Pap testing are routinely asked of women 40–75
years in clinical settings. Second, many of the studies that
showed differences between CASI and other modes of
data collection were conducted and published in the early
and late 1990s [11,14-16,36,37]. At that time, CASI was a
novel interview mode. The increased access to, and use of,
computers may explain why we did not find more significant differences between CASI and the other data collection modes. Finally, due to the relatively high percentages
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Table 3: Participant characteristics by status of participation (randomized vs. self-choice conditions), Rhode Island, 2003–2005

Randomized to Mode (Type of Participation)
Completed in Assigned
Mode (n = 557)
Participant
Characteristics
Partner gender
WPW
WPM or NPP
Marital status
Never married
Previously
married
Age in years*
40–49
50–59
60–69
70–75
Level of formal
education
High school,
some college,
technical training
College degree
or more
Working full-time or
part-time*
No
Yes
Hispanic ethnicity †
Yes
No
Race
Black, Native
American,
Biracial,
Multiracial
White
Source of
recruitment
Print media
Community
settings
Mailings/flyers
Personal
networks
Health fair/other

Completed in Different
Mode (n = 19)

Did Not Complete
(n = 23)

Total Randomized
(n = 599)

Self-Choice
(n = 31)

n

%

n

%

n

%

n

%

n

%

190
367

95.0
92.0

5
14

2.5
3.5

5
18

2.5
4.5

200
399

93.9
95.7

13
18

6.1
4.3

279
278

92.4
93.6

12
7

4.0
2.4

11
12

3.6
4.0

302
297

94.4
95.8

18
13

5.6
4.2

234
172
114
37

93.2
91.0
95.8
92.5

3
10
3
3

1.2
5.3
2.5
7.5

14
7
2
0

5.6
3.7
1.7
0.0

251
189
119
40

93.3
95.9
96.7
97.6

18
8
4
1

6.7
4.1
3.3
2.4

230

97.5

6

2.5

236

92.5

19

7.5

324

96.1

13

3.9

337

97.1

10

2.9

157
393

94.0
97.8

10
9

6.0
2.2

NA

167
402

94.9
95.3

9
20

5.1
4.7

21
530

91.3
97.1

2
16

8.7
2.9

NA

23
546

85.2
95.6

4
25

14.8
4.4

128

94.8

7

5.2

NA

135

93.1

10

6.9

422

97.5

11

2.5

433

96.0

18

4.0

124
91

95.4
93.8

2
2

1.5
2.1

4
4

3.1
4.1

130
97

97.7
94.2

3
6

2.3
5.8

104
118

94.6
90.8

2
9

1.8
6.9

4
3

3.6
2.5

110
130

95.7
94.9

5
7

4.4
5.1

120

90.9

4

3.0

8

6.1

132

93.0

10

7.0

NA

WPW = Women who partner with women; WPM = Women who partner with men; NPP = No partner preference.
NA = Not available.
* Significant difference across type of participation for subjects agreeing to randomization
† Significant difference between randomized and self-choice conditions.

of women reporting mammography and Pap testing at
recommended intervals (more than 80% for both behaviours), we may not have had sufficient power to detect statistically significant differences. With a sample size of 364
for comparisons between CATI and CASI, we only had statistical power of 0.78 to detect differences in means of

0.10 or higher with a standard deviation of 0.35. Similarly, we only had statistical power of 0.80 to detect comparable differences in means of 0.10 or higher between
CATI and SAMQ with a sample size of 387. However,
because the percentages of endorsement were remarkably
consistent across mode for several items, it is not likely
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Table 4: Self-reported cancer screening behaviours by interview mode (n = 557)*, Rhode Island, 2003–2005

Response
%
Mammography
No mammogram in past 2 years
Ever put off or avoided mammography
2 or more years between most recent mammograms
No plan to get a mammogram within next 2 years
Mammography difficult due to shape or size of breasts
Pap testing
No Pap test in past 3 years
Ever put off or avoided Pap testing
3 or more years between most recent Pap tests
No plan to get a Pap test within the next 3 years
Pap testing difficult due to body shape or size
General Cancer Screening
Put off or avoided cancer screening due to problems with work
schedules, transportation, health limitations, or dependent care
Put off or avoided cancer screening because embarrassed to show
body
Changed place of cancer screening because embarrassed to show
body

CATI (n = 194)
AOR (95% CI)

SAMQ (n = 193)
%
AOR (95% CI)

16.5
41.2
23.2
11.9
51.0

reference
reference
reference
reference
reference

14.0
41.5
11.9
12.4
49.7

14.9
33.0
11.9
23.2
33.0

reference
reference
reference
reference
reference

28.4

%

CASI (n = 170)
AOR (95% CI)

11.8
32.4
17.7
15.9
45.9

0.5 (0.3 – 1.0)
0.7 (0.4 – 1.0)
0.7 (0.4 – 1.2)
1.4 (0.8 – 2.7)
0.8 (0.5 – 1.2)

14.5
41.5
14.5
20.2
34.2

0.8 (0.5 – 1.5)
1.0 (0.6 – 1.5)
0.5 (0.3 – 0.8)
1.1 (0.6 – 2.1)
0.9 (0.6 – 1.4)
'
1.0 (0.6 – 1.8)
1.4 (0.9 – 2.2)
1.4 (0.7 – 2.5)
0.8 (0.5 – 1.4)
1.0 (0.7 – 1.6)

10.0
31.8
10.6
21.8
19.4

0.5 (0.2 – 0.9)
1.0 (0.6 – 1.5)
0.9 (0.4 – 1.7)
0.9 (0.5 – 1.4)
0.5 (0.3 – 0.8)

reference

31.6

1.2 (0.8 – 1.9)

20.0

0.7 (0.4 – 1.1)

17.5

reference

17.6

1.0 (0.6 – 1.8)

16.5

1.0 (0.6 – 1.8)

13.9

reference

7.3

0.4 (0.2 – 0.9)

11.8

0.8 (0.4 – 1.5)

*All models adjusted for age, education, income, race, marital status, partner gender, and source of recruitment.
SAMQ = Self-Administered Mailed Questionnaire; CATI = Computer Assisted Telephone Interview; CASI = Computer Assisted Self Interview

that increased sample sizes would change the conclusions
substantially.
Another study objective was to determine whether the
effects of interview mode differed by partner gender. We
found only two significant mode differences for items
related to self-reported mammography and Pap test
screening by partner gender. There are several potential
reasons that may explain the lack of more significant findings. First, Rhode Island is one of only a few states in the
United States to have non-discriminatory policies towards
sexual minorities. Therefore, within the political and
social context, women in Rhode Island may be more willing than women in other parts of the country to disclose
potentially unfavourable information. Second, all women
interested in study participation were required to answer
screening questions about marital status and partner gender prior to study enrollment. Asking these screening
items provided women with examples of the types of
questions that would be asked in the study. Women who
considered these items too personal may have declined
study participation. Finally, sample size, particularly for
sexual minority women, may have limited our ability to
detect important mode differences.
In the CASI condition, WPW were significantly more
likely to select the mailed computer disk than WPM/NPP
when given a choice of completing the assessment by a
laptop provided by the research team or by a disk mailed
to the participant's home. WPW were also more likely to

have a college education, be employed full or part-time,
have higher incomes and identify as White than WPM/
NPP. Therefore, it is likely that WPW had greater access to,
and experience with, computers than WPM/NPP and were
able to complete the assessment independent of assistance from a research assistant with a laptop computer.
Given our findings, we encourage future studies to further
explore women's preferences for data collection methods
and whether mode of data collection influences the
responses of middle-aged and older sexual minorities.
Our findings also provide information about the feasibility of different methods for collecting data from a traditionally under-represented group of women. Of the 630
women who were eligible and enrolled in the study, 95%
agreed to be randomized to one of three modes of data
collection. Not surprisingly, women who were more likely
to have access to a computer (e.g., more education,
employed, white race) chose CASI-D. Women who
refused randomization (self-choice) were more likely to
have less than a college degree, to identify as Hispanic,
and to choose SAMQ. Despite the informed consent process, women in the self-choice option may not have completely understood the concept of randomization and
been concerned about the implications of agreeing to randomization. They may have chosen the mode that was
most familiar to them, offered the most perceived anonymity, and provided the greatest degree of flexibility in
completing the assessment (e.g., time and availability of
assistance with question understanding).
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We obtained an overall response rate of 93%. This
response rate is generally higher than for most other studies, particularly SAMQs, and is a strength of our study
because of the low potential for non-response bias. The
high response rate is likely a result of the initial contact we
had with women during recruitment and screening for eligibility. Unfortunately, we do not have data to inform
other studies of comparable populations that do not
employ similar pre-survey contact with participants.

http://www.biomedcentral.com/1471-2288/8/10

stantial over- or under-reporting where differences were
observed across modes. Finally, we cannot discern which
mode provided the most accurate estimates of true behaviour, nor can we distinguish the extent to which differences across modes indicate differences in accuracy of
reports as opposed to mode artefacts. However, given the
few statistically significant differences, it appears that the
incidence of mode artefacts is low.

Conclusion
Despite the high overall response rate, we found noteworthy differences in response rate by mode. The response
rates for CATI and SAMQ were over 95%, while only 86%
for CASI. The lower response rate by computer was not
unexpected given other mode experiments [19] and the
age of the participants. There were likely some women
with less experience using computers who, despite initially agreeing to participate, worried about their ability to
correctly use the software or feared unknown potential
consequences of responding to a computer program.
Additionally, women may have had technical difficulties
with the computer that we were unaware of because they
indicated that they were no longer interested in study participation rather than acknowledging problems with computer software.
We also found that more contact attempts with participants were required for CASI relative to SAMQ and CATI
to achieve comparable response rates (Figure 2). Furthermore, the estimated costs per randomized participant
were approximately $60 for CASI compared to $30 for
SAMQ and $20 for CATI. Within the CASI condition, the
cost per participant was about $115 for CASI-I and $20 for
CASI-D. Had we used Internet-based data collection, the
costs associated with CASI would have been substantially
lower. However, the sample would have been biased
towards women with higher socioeconomic positions
who had access to a computer. Women in our sample who
chose in-person CASI were more likely to identify as a
racial minority, to be less educated and not employed
compared to those who chose to complete the questionnaire on a disk that was mailed to them.
In addition to sample size, there are a number of other
study limitations. First, to include sufficient numbers of
sexual minorities, we used non-probability based sampling methods. Our sample was highly educated, predominantly white, and employed, with relatively higher
incomes. Unfortunately, because sexual orientation is not
asked of all individuals in the Census or on any large statewide population-based survey, we do not have data to
compare our sample to the eligible Rhode Island population. Therefore, care should be taken when generalizing
our findings. We also did not use methods to verify selfreported data and cannot confirm whether there was sub-

Using computer-assisted self-interviewing for surveillance
and intervention studies may result in lower response
rates than telephone interviewing or self-administered
mailed questionnaires. However, there does not appear to
be consistent differences by mode of data collection for
responses to indicators of mammography and Pap test
screening among middle-aged and older women who
complete the assessment. Therefore, other measures such
as efficiency and cost-effectiveness of the mode should
also be considered when determining the most appropriate form of data collection for use in monitoring indicators of cancer detection and control.

Competing interests
The author(s) declare that they have no competing interests.

Authors' contributions
MAC was responsible for planning the research, leading
the recruitment and data collection efforts, and writing
the first draft of the article. MLR analyzed the data and
contributed to the interpretation of study findings. GFA
managed the study database and oversaw the day-to-day
study operations. WR assisted in the conceptualization of
the project and the interpretation of the results. FJK
assisted in the interpretation of the data and presentation
of the results. All authors actively contributed to writing
and editing of the article.

Acknowledgements
Support for this research was provided by the National Cancer Institute,
K07-CA87070 to Dr. Melissa A. Clark. The authors would like to thank
Melody Drnach, Terri Hawthorne, and Stephanie Howie for their assistance in recruiting and interviewing study participants. A version of this
paper was presented at the 2006 annual meeting of the American Association of Public Opinion Research, Montreal, Quebec Canada.

References
1.
2.

3.

U.S. Census Bureau: Marital status of the population 15 years
old and over, by sex and race: 1950 to present. 2003.
Price JH, Easton AN, Telljohann SK, Wallace PB: Perceptions of
cervical cancer and Pap smear screening behavior by
women's sexual orientation. Journal of Community Health 1996,
21(2):89-105.
Bowen D, Hickman KM, Powers D: Importance of psychological
variables in understanding risk perceptions and breast cancer screening of African American women. Womens Health
1997, 3(3-4):227-242.

Page 10 of 11
(page number not for citation purposes)

BMC Medical Research Methodology 2008, 8:10

4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

15.

16.
17.
18.

19.

20.
21.
22.
23.

24.
25.

26.
27.

Rankow EJ: Lesbian health issues for the primary care provider. J Fam Pract 1995, 40(5):486-496.
Institute of Medicine: Lesbian Health: Current Assessment and
Directions for the Future. Washington, D.C. , National Academy
Press; 1999.
Aquilino WS: Interview mode effects in surveys of drug and
alcohol abuse: A field experiment. Public Opinion Quarterly 1994,
58:210-240.
Gfroerer JC, Hughes AL: The feasibility of collecting drug abuse
data by telephone. Public Health Rep 1991, 106(4):384-393.
Fowler FJ, Roman AM, Di ZX: Mode effects in a survey of medicare prostate surgery patients. Public Opinion Quarterly 1998,
62:29-46.
Groves RM: Research on survey data quality. Public Health Rep
1987, 51:S156-S172.
Bradburn N: Response Effects. In Handbook of Survey Research
Edited by: Rossi P, Wright J, Anderson A. San Diego, CA , Academic
Press; 1983.
Saris WE: Computer-assisted Interviewing. Newbury Park, CA
, Sage; 1991.
Newman JC, Des Jarlais DC, Turner CF, Gribble J, Cooley P, Paone
D: The differential effects of face-to-face and computer interview modes. Am J Public Health 2002, 92(2):294-297.
Hasley S: A comparison of computer-based and personal
interviews for the gynecologic history update. Obstet Gynecol
1995, 85(4):494-498.
Webb PM, Zimet GD, Fortenberry JD, Blythe MJ: Comparability of
a computer-assisted versus written method for collecting
health behavior information from adolescent patients. J Adolesc Health 1999, 24(6):383-388.
Wright DL, Aquilino WS, Supple AJ: A comparison of computerassisted and paper-and-pencil self-administered questionnaires in a survey on smoking, alcohol, and drug use. Public
Opinion Quarterly 1998, 62:331-353.
Gerbert B, Bronstone A, Pantilat S, McPhee S, Allerton M, Moe J:
When asked, patients tell: disclosure of sensitive health-risk
behaviors. Med Care 1999, 37(1):104-111.
Epstein JF, Barker PR, Kroutil LA: Mode effects in self-reported
mental health data. Public Opinion Quarterly 2001, 65:529-549.
Macalino GE, Celentano DD, Latkin C, Strathdee SA, Vlahov D: Risk
behaviors by audio computer-assisted self-interviews among
HIV-seropositive and HIV-seronegative injection drug users.
AIDS Educ Prev 2002, 14(5):367-378.
Metzger DS, Koblin B, Turner C, Navaline H, Valenti F, Holte S, Gross
M, Sheon A, Miller H, Cooley P, Seage GR 3rd: Randomized controlled trial of audio computer-assisted self-interviewing:
utility and acceptability in longitudinal studies. HIVNET Vaccine Preparedness Study Protocol Team. Am J Epidemiol 2000,
152(2):99-106.
Pope-Davis DB, Twing JS: The effects of age, gender, and experience on measures of attitudes regarding computers. Computers in Human Behavior 1991, 7:333-339.
Dyck JL, Smither JA: Age differences in computer anxiety: The
role of computer experience, gender, and education. Journal
of Educational Computing Research 1994, 10:239-248.
McGovern PG, Lurie N, Margolis KL, Slater JS: Accuracy of selfreport of mammography and Pap smear in a low-income
urban population. Am J Prev Med 1998, 14(3):201-208.
Hiatt RA, Perez-Stable EJ, Quesenberry C Jr., Sabogal F, Otero-Sabogal R, McPhee SJ: Agreement between self-reported early
cancer detection practices and medical audits among Hispanic and non-Hispanic white health plan members in northern California. Prev Med 1995, 24(3):278-285.
Gordon NP, Hiatt RA, Lampert DI: Concordance of self-reported
data and medical record audit for six cancer screening procedures. J Natl Cancer Inst 1993, 85(7):566-570.
Zapka JG, Bigelow C, Hurley T, Ford LD, Egelhofer J, Cloud WM,
Sachsse E: Mammography use among sociodemographically
diverse women: the accuracy of self-report. American Journal of
Public Health 1996, 86(7):1016-1021.
King ES, Rimer BK, Trock B, Balshem A, Engstrom P: How valid are
mammography self-reports? American Journal of Public Health
1990, 80(11):1386-1388.
Doubeni CA, Field TS, Ulcickas Yood M, Rolnick SJ, Quessenberry
CP, Fouayzi H, Gurwitz JH, Wei F: Patterns and predictors of

http://www.biomedcentral.com/1471-2288/8/10

28.
29.
30.

31.
32.
33.
34.
35.
36.

37.

mammography utilization among breast cancer survivors.
Cancer 2006, 106(11):2482-2488.
Trask PC, Rabin C, Rogers ML, Whiteley J, Nash J, Frierson G, Pinto
B: Cancer screening practices among cancer survivors. Am J
Prev Med 2005, 28(4):351-356.
Heckathorn DD: Respondent-driven sampling: a new approach
to the study of hidden populations. Social Problems 1997,
44(2):174-199.
Clark MC, Neighbors CJ, Wasserman MR, Armstrong GF, Drnach
ML, Howie SL, Hawthorne TL: Strategies and cost of recruitment of middle-aged and older unmarried women: Comparing women who partner with women and women who
partner with men: Philadelphia, PA. American Public Health
Association; 2005.
Sawtooth Software: Ci3 for Windows (version 2.5). [http://
www.sawtoothsoftware.com/support/]. Sequin, WA, USA
U.S. Preventive Services Task Force.: Guide to clinical preventive
services. [http://www.ahrq.gov/clinic/pocketgd.htm].
National Cancer Institute: Screening Mammograms: Questions
and Answers.
:website [http://www.cancer.gov/cancertopics/
factsheet/Detection/breast-cancer].
National Cancer Institute: The Pap Test: Questions and
Answers. :website [http://www.cancer.gov/cancertopics/factsheet/
Detection/Pap-test].
SAS Institute: SAS Institute User's Guide (9.1).
[http://sup
port.sas.com/documentation/]. Cary, NC, USA
O'Reilly JM, Hubbard M, Lessler JT, Biemer P, Turner C: Audio and
video computer assisted self-interviewing: Preliminary tests
of new technology for data collection. Journal of Official Statistics
1994, 10:197-214.
Turner CF, Ku L, Sonnestein FL, Peck JH: Impact of ACASI on
reporting of male-male sexual contacts: Preliminary results
from the 1995 National Survey of Adolescent Males. In Health
Survey Research Methods: Conference Proceedings Edited by: Warnecke
RB. Hyattsville, MD , National Center for Health Statistics; 1996.

Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2288/8/10/prepub

Publish with Bio Med Central and every
scientist can read your work free of charge
"BioMed Central will be the most significant development for
disseminating the results of biomedical researc h in our lifetime."
Sir Paul Nurse, Cancer Research UK

Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central
yours — you keep the copyright

BioMedcentral

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Page 11 of 11
(page number not for citation purposes)

