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Abstract
Purpose Patient-reported outcomes (PROs) are essential for assessing potential late effects experienced by young adult 
cancer survivors (YACS), but stigma and social desirability bias may limit their effectiveness for assessing sensitive topics 
(e.g., suicidal ideation, sexual health). This study compared two methods of item administration to determine the optimal 
method for obtaining sensitive information in YACS.
Methods Two hundred forty-four YACS (ages 18–40) were randomized to complete measures of suicidal ideation and sexual 
health (i.e., sensitive items) by paper survey or by telephone automated computer assisted structured interview (TACASI). 
Participants also provided information on acceptability of administration mode and sensitive items.
Results The proportion of participants reporting symptoms did not significantly vary between paper and TACASI adminis-
tration: respectively, 10% vs. 12% reported suicidal ideation and 55% vs. 58% reported sexual health concerns. The majority 
(≥ 78%) of participants reported feeling comfortable answering sensitive items on paper and TACASI and there were no 
significant differences in acceptability based on administration mode. Although participants endorsing sensitive symptoms 
were significantly more likely to feel upset answering sensitive items, the majority (93%) of participants experiencing symp-
toms still felt they were important to ask.
Conclusions Despite their potentially sensitive nature, questions about suicidal ideation and sexual health were highly 
acceptable to YACS across administration modes. Moreover, YACS almost universally endorse the importance of providers 
asking about these topics.
Implications for Cancer Survivors Findings should bolster provider confidence that screening for suicidal ideation and sexual 
health concerns can and should be integrated into clinical care for YACS using paper or technology-assisted methods.
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Introduction

Young adult cancer survivors (YACS) are at risk for a wide 
range of late effects of cancer treatment. Indeed, current clini-
cal care guidelines include screening recommendations for 

more than 120 potential late effects [1, 2]. Patient-reported 
outcomes (PROs) are important tools for assessing survivors’ 
health and well-being after cancer and are particularly critical 
for assessment of symptoms involving subjective experience 
such as depression, anxiety, quality-of-life, pain, and fatigue 
[3–5]. Despite their utility, clinical information reported on 
PROs can be limited if patients feel uncomfortable disclosing 
sensitive symptoms (e.g., suicidal ideation, sexual health) due 
to stigma or a fear of consequences (e.g., hospitalization due 
to suicide risk) [6–8]. Additionally, patient report of sensi-
tive symptoms may be influenced by social desirability bias, 
in which patients under-endorse socially undesirable activi-
ties and over-endorse socially desirable ones [9]. YACS may 
be particularly prone to reporting bias; research suggests that 
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YACS underreport negative symptoms and overreport posi-
tive traits, possibly in an effort to be seen more positively by 
themselves and others [10].

Method of administration is a crucial factor in determin-
ing the accuracy and completeness of responses [9]. Spe-
cifically, self-administered assessments have been shown to 
increase reporting of concerns and reduce social desirability 
bias on sexual health and other sensitive topics. One form of 
self-administered assessment is a telephone automated com-
puter assisted structured interview (TACASI) [9, 11–14]. 
TACASIs allow a computer to administer an interview 
and record responses with no human interviewer involved, 
potentially facilitating disclosure of sensitive symptoms 
[11–14]. For example, participants are more likely to report 
sexual behaviors [14] and symptoms of sexually transmitted 
diseases (STDs) [15] on an assessment using TACASI com-
pared to a human interviewer. One study found this relation-
ship to be strongest for younger participants [15], suggest-
ing that TACASI may be particularly appropriate for YACS. 
Despite its potential to provide quick, low-cost screening in 
cancer survivors, to our knowledge no studies have reported 
on the use of TACASI in a population of YACS.

To evaluate the utility of TACASI for gathering sensitive 
information from YACS, this study compared the prevalence 
of suicidal ideation and sexual health concerns reported by 
YACS randomly assigned to paper-and-pencil or TACASI 
administration. Participants’ reports of acceptability of these 
two modes of sensitive item administration and differences 
in acceptability between participants who did and did not 
endorse sensitive symptoms were also evaluated. Because 
the TACASI assessment process eliminates direct human 
interaction [11–14], we hypothesized participants assigned 
to TACASI administration would be more likely to report 
sensitive symptoms and higher acceptability of sensitive 
items compared to participants assigned to paper admin-
istration. Additionally, we hypothesized that acceptability 
of sensitive items would be lower for participants reporting 
sensitive symptoms regardless of administration mode [6–8].

Methods

Participants and procedure

Participants were 250 young adult cancer survivors (YACS) 
enrolled in E-Quest, a study of self-report measures of 
anxiety and depression in YACS [16–19]. Participants were 
recruited from specialty clinics (e.g., breast cancer) within 
a single cancer center. To be eligible for E-Quest, survivors 
needed to be age 18–40, at least 3 years from their first cancer 
diagnosis, at least 2 years from treatment completion (exclud-
ing chemoprevention), and able to complete self-report meas-
ures in English. Selective recruitment was used in an effort to 

enroll equal numbers of survivors diagnosed before and after 
age 21, with equal numbers of males and females in each of 
these groups. During the study period, 349 eligible survivors 
were approached and 250 (71.6%) consented and enrolled. 
Of these 250 participants, 248 (98%) completed all measures 
to study standards and were included in analyses; six were 
omitted from analysis due to incomplete data.

As part of the E-Quest study, all participants completed 
anxiety and depression measures administered using both 
paper-and-pencil and TACASI (these data not reported on 
here) [11–14]. In the TACASI administration, participants 
listened to a recording of each item over the telephone and 
provided their answer by pressing a telephone button. Addi-
tionally, each participant was randomized to complete the 
sensitive items inquiring about suicidal ideation and sexual 
health either using paper-and-pencil or TACASI. Finally, 
all participants completed an exit survey on paper to assess 
acceptability of sensitive items and administration mode. 
Study procedures were approved by the cancer center’s insti-
tutional review board and all measures were completed dur-
ing a single study visit.

Measures

Demographic and treatment information

Participants reported their demographic (e.g., age, race, eth-
nicity) and medical (e.g., cancer diagnosis) information on 
a study questionnaire.

Suicidal ideation

Participants completed six items on suicidal ideation under 
the survey heading of “hopelessness and emotional distress.” 
Specifically, items asked participants if in the last 12 months 
they had (1) felt life was not worth living, (2) thought they 
would be better off dead, (3) had thoughts of ending their 
life, (4) seriously thought about committing suicide, (5) 
made a plan for committing suicide, and (6) attempted sui-
cide. Participants were coded as expressing suicidal ideation 
if they responded “Yes” to one or more of these items. Items 
were previously adapted from established mental health 
measures and employed in a study of suicidal ideation in 
prostate cancer survivors [20]. Participants were also asked 
if they had completed any treatment (e.g., hospitalization, 
medication) for a psychiatric or emotional problem in the 
past 12 months.

Sexual health

Participants completed nine items on sexual health under 
the survey heading of “sexual health and functioning.” Items 
asked about sexual interest, sexual activity, sexual pain, 
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sexual dysfunction (e.g., erectile dysfunction, vaginal dry-
ness), and sexual satisfaction in the last 30 days. As seen 
in Supplemental Table 1, these items were adapted from 
the Patient-Reported Outcomes Measurement Information 
System (PROMIS) Network sexual health item bank [21]. 
Adaptations were made for clarity and brevity (e.g., by 
reducing the number of response categories). Participants 
were classified as having a sexual health concern if they 
endorsed erectile dysfunction, vaginal dryness, or pain with 
sexual activity, or if they reported that they were “Not at 
all” or “A little” satisfied with their sex life (as opposed to 
“Somewhat,” “Quite a bit,” or “Very much” satisfied). Par-
ticipants were also asked if they had spoken with a medical 
provider about sexual health concerns in the past 12 months.

Exit survey

The exit survey is a questionnaire developed for this study 
to ascertain respondents’ subjective appraisal of the paper 
and TACASI administration modes and the acceptability the 
sensitive items used in this study. Specifically, participants 
were asked if items were easy to complete, easy to under-
stand, upsetting, frustrating, “too personal,” and important 
for providers to ask. Participants were also asked if they 
felt comfortable answering items and whether items should 
only be asked if the patient initiates the subject. Participants 
responded using a 4-point scale: “Agree strongly,” “Agree 
somewhat,” “Disagree somewhat,” and “Disagree strongly.” 
Participants were categorized as agreeing with the statement 
if they selected “Agree strongly” or “Agree somewhat.” Par-
ticipants completed this measure on paper independently 
after responding to all sensitive items.

Statistical analysis

Descriptive statistics were used to summarize demographic, 
medical, sensitive item, and acceptability variables. Chi-
square analyses were used to compare prevalence of sensi-
tive symptoms and acceptability variables by sex (i.e., male, 
female); except where noted below, findings were not sta-
tistically significant. Chi-square analyses and Fisher’s exact 
tests were used to compare the two administration groups 
(paper vs. TACASI) on prevalence of sensitive symptoms 
reported and acceptability of sensitive items. To examine 
how the presence of sensitive symptoms affected partici-
pants acceptability ratings, participants with and without 
sensitive symptoms were compared on acceptability vari-
ables using Fisher’s exact tests; as there were no significant 
differences in acceptability based on administration mode 
(Table 1), the paper and TACASI groups were collapsed for 
these analyses (Table 2). Results were considered statisti-
cally significant if associated probabilities were < 0.05.

Results

Sample description

Participants were 122 males (60 diagnosed < age 21) and 
122 females (61 diagnosed age < 21), the majority of whom 
were Non-Hispanic and White (84%). Mean age at study 
participation was 29.5  years (SD = 7.35, range 18–40). 
Age of first cancer diagnosis ranged from birth to 37 years 
(M = 20.56 years, SD = 9.74). The most common cancer 
diagnoses were Hodgkin’s lymphoma (21%), leukemia 
(17%), and sarcoma (7%).

Table 1  Sensitive item acceptability by administration mode

Variable Suicidal ideation Sexual health

Paper TACASI p Paper TACASI p

n (%) n (%)

Felt comfortable answering items 114 (93.4) 113 (92.6) 1.00 94 (77.7) 99 (81.1) 0.53
Items easy to complete 121 (99.2) 120 (98.4) 1.00 121 (99.2) 120 (98.4) 1.00
Items clear and easy to understand 122 (100) 120 (98.4) 0.50 120 (98.4) 119 (97.5) 1.00
Items made me upset 4 (3.3) 4 (3.3) 1.00 5 (4.1) 10 (8.2) 0.29
Items frustrating to complete 4 (3.3) 3 (2.5) 1.00 6 (4.9) 5 (4.1) 1.00
Items felt too personal 7 (5.8) 9 (7.4) 0.80 27 (22.1) 35 (28.9) 0.24
Items important to ask 116 (95.1) 113 (92.6) 0.60 114 (93.4) 118 (96.7) 0.38
Items help providers understand health 114 (93.4) 115 (94.3) 1.00 107 (88.4) 113 (92.6) 0.28
Items should only be asked if patient initiates 15 (12.3) 17 (13.9) 0.85 25 (20.5) 32 (26.2) 0.36
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Suicidal ideation

Twenty-seven participants (11%) endorsed experiencing at 
least one symptom of suicidal ideation in the last 12 months. 
Specifically, 19 participants (8%) reported feeling that life 
was not worth living, 14 (6%) reported feeling it would be 
better if they were dead, 12 (5%) reported having thoughts 
about ending their life, 3 (1%) reported having seriously con-
sidered committing suicide, and 1 (0.4%) reported making a 
suicide plan. No participants endorsed attempting suicide in 
the past 12 months. Of participants reporting suicidal idea-
tion, 18 (67%) reported mental health treatment in the last 
12 months such as appointment with a mental health pro-
vider (n = 17, 63%), psychiatric medication (n = 14, 52%), 
and hospitalization (n = 1, 4%).

Sexual health

Over half of participants (n = 135, 55%) reported at least 
one sexual health concern in the last 30 days. Specifically, 
24 (19%) male participants reported difficulty getting or 
sustaining an erection and 15 (12%) reported using pre-
scription medication to get an erection. Thirty-three (28%) 
female participants reported vaginal dryness affecting their 
sex life and 41 (35%) reported using personal lubricants 
or vaginal moisturizers. A significantly higher proportion 
of female participants reported pain with sexual activity 
(n = 22, 18%) than male participants (n = 9, 7%; X2 = 6.38, 
p = 0.01). Ninety-eight (40%) participants reported feeling 
dissatisfied with their sex life (i.e., “Not at all” or “A lit-
tle” satisfied). Sixty (25%) participants reported no sexual 
activity with another person in the last month despite want-
ing sexual activity during this time. Of those reporting at 
least one sexual health concern, less than a quarter (24%) 

reported speaking with their provider about sexual health 
problems in the last year.

Effect of administration mode on symptom 
prevalence and acceptability

Suicidal ideation

There was no significant difference in proportion of par-
ticipants reporting suicidal ideation using paper (10%) vs. 
TACASI (12%, X2 = 0.38, p = 0.54). Similarly, no significant 
differences in acceptability of suicidal ideation items were 
found between paper and TACASI groups (Table 1). Of note, 
the majority of participants reported that, given the choice, 
they would prefer to answer these items on paper (paper, 
51%; TACASI, 9%; no preference, 39%). In both paper 
and TACASI groups, the overwhelming majority (≥ 92%) 
reported feeling comfortable answering suicidal ideation 
items and felt items were easy to complete, clear and easy to 
understand, important to ask, and will help providers under-
stand patient health (Table 1). However, a minority (≤ 6%) 
of participants felt suicidal ideation items were upsetting, 
frustrating, or “too personal” and approximately 13% felt 
they should only be asked if the patient initiates the subject 
(Table 1).

Sexual health

The proportion of participants reporting sexual health con-
cerns did not significantly differ between paper (55%) vs. 
TACASI groups (58%, X2 = 0.30, p = 0.59), and no signifi-
cant differences in acceptability of sexual health items were 
found between the two administration groups (Table 1). Con-
sistent with analysis of suicidal ideation items, the majority 

Table 2  Sensitive item acceptability by report of sensitive symptoms

*p ≤ 0.05 using Fisher’s exact test

Variable Suicidal ideation Sexual health

Endorsed sui-
cidal ideation

No suicidal ideation p Endorsed sexual 
health concerns

No sexual 
health con-
cerns

p

n (%) n (%)

Felt comfortable answering items 22 (81.5) 205 (94.5) 0.03* 105 (78.4) 84 (80.8) 0.75
Items easy to complete 27 (100) 214 (98.6) 1.00 133 (98.5) 103 (99.0) 1.00
Items clear and easy to understand 27 (100) 215 (99.1) 1.00 132 (97.8) 102 (98.1) 1.00
Items made me upset 4 (14.8) 4 (1.8) 0.006* 12 (8.9) 2 (1.9) 0.03*
Items frustrating to complete 1 (3.7) 6 (2.8) 0.57 6 (4.4) 3 (2.9) 0.74
Items felt too personal 3 (11.1) 13 (6.0) 0.40 38 (28.1) 22 (21.4) 0.29
Items important to ask 25 (92.6) 204 (94.0) 0.68 125 (92.6) 102 (98.1) 0.07
Items help providers understand health 25 (92.6) 204 (94.0) 0.68 118 (88.1) 98 (94.2) 0.12
Items should only be asked if patient initiates 1 (3.7) 31 (14.3) 0.22 33 (24.4) 23 (22.1) 0.76
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of all participants reported that, given the choice, they 
would prefer to answer sexual health items on paper (paper, 
55%; TACASI, 11%; no preference, 34%). For both paper 
and TACASI, the majority (≥ 77%) of participants reported 
feeling comfortable answering sexual health items and felt 
items were easy to complete, clear and easy to understand, 
important to ask, and will help providers understand patient 
health (Table 1). However, a minority (≤ 9%) of participants 
felt sexual health items were upsetting, frustrating, or “too 
personal” and approximately 25% felt they should only be 
asked if the patient initiates the subject (Table 1). Of note, 
although not statistically significant, twice as many partici-
pants reported feeling upset completing sexual health items 
on TACASI (n = 10, 8%) vs. paper (n = 5, 4%).

Effect of symptom report on acceptability

Suicidal ideation

Compared to those who reported no suicidal ideation, par-
ticipants endorsing suicidal ideation reported significantly 
lower rates of acceptability on two of the nine acceptabil-
ity items. Specifically, they were significantly less likely to 
report feeling comfortable answering suicidal ideation items 
(82% vs. 95%) and significantly more likely to report feel-
ing upset by suicidal ideation items (15% vs. 2%; Table 2). 
Nonetheless, the majority of participants experiencing sui-
cidal ideation felt that suicidal ideation items were important 
to ask (93%). There were no other statistically significant dif-
ferences in acceptability between participants who endorsed 
suicidal ideation and those who did not (Table 2).

Sexual health

Participants endorsing sexual health concerns were signifi-
cantly more likely to report feeling upset completing sexual 
health items compared to participants who did not endorse 
sexual health concerns (9% vs. 2%; Table 2). However, the 
majority of participants experiencing sexual health concerns 
felt that sexual health items were important to ask (93%). 
There were no other statistically significant differences in 
acceptability between participants who endorsed sexual 
health concerns and those who did not (Table 2).

Discussion

Based on prior research using automated interviews [11–15], 
we expected TACASI to facilitate survivors’ disclosure of 
suicidal ideation and sexual dysfunction, two distressing 
and sensitive potential late effects in YACS. However, con-
trary to our hypotheses and previous findings, participants 
in the current study were equally likely to report symptoms 

on paper surveys or using TACASI. Similarly, although the 
majority of participants reported preferring paper surveys, 
we found no significant differences in acceptability of sensi-
tive items across modes of administration. These unexpected 
findings may be due to the fact that studies demonstrating 
participants report more sensitive symptoms on TACASI 
compared TACASI to a clinical interview with a human 
interviewer [14, 15]. In our study, the limited human interac-
tion involved in both paper surveys and TACASI may reduce 
social desirability bias and reluctance to endorse sensitive 
symptoms as compared clinical interviews. These results 
suggest that paper surveys and automated interviews are 
both well-suited for assessing sensitive items in YACS.

More generally, findings support the use of PROs for 
sensitive items in YACS. Almost all participants felt that 
the sensitive items were easy to complete, important to ask, 
and would help providers understand their health. Addition-
ally, the majority of participants felt comfortable answering 
sensitive items. Even among participants experiencing sensi-
tive symptoms, feeling upset or frustrated completing these 
items was uncommon. Nonetheless, that YACS with these 
symptoms were more likely to report this kind of discomfort 
suggests there is a burden for some YACS when reporting 
suicidal ideation and sexual health concerns. Fortunately, 
this burden seems to affect a small group of survivors, and 
seems to occur in those who, because of their symptoms are 
most likely to directly benefit directly from assessment of 
these sensitive issues. Moreover, even among YACS endors-
ing these symptoms, the overwhelming majority feel they 
are important to ask about, underscoring their openness to 
being asked about sensitive areas of health despite potential 
discomfort.

This research also reinforces and extends descriptive 
research available on suicidal ideation and sexual health 
in YACS. Several studies of YACS have highlighted the 
increased risk of suicidal ideation in this population [22, 
23], including a large multicenter cohort that compared 
rates in YACS (8%) to their peers (5%) [24]. Although not 
designed or powered to determine prevalence of suicidal 
ideation in YACS, prevalence of suicidal ideation in the cur-
rent study (10%) suggests that the sample is not atypical 
and underscores the importance of screening in this area. 
Research reporting rates of sexual dysfunction in YACS is 
more limited, but our results are consistent with findings that 
approximately half of YACS report at least one sexual health 
concern [25]. The current study adds to these prior findings 
by reporting sexual health concerns that may be particularly 
relevant to YACS (e.g., sexual dissatisfaction, lack of sexual 
activity despite interest) in addition to the physical symp-
toms (e.g., vaginal dryness) that are traditionally assessed 
[21, 25]. Findings also highlight gaps in evaluation of sexual 
health in YACS, as less than a quarter of those experiencing 
sexual health concerns had spoken with a provider about 
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them in the last year. Additional research is needed to con-
tinue expanding inquiry and treatment of sexual health that 
is tailored to the YACS population. For example, develop-
ment of items assessing concerns related to psychosexual 
milestones (e.g., delays in first sexual experience) and other 
aspects of YACS’s experience that may not be captured by 
existing measures is necessary.

Although findings provide important information on 
screening of sensitive items in YACS, limitations must be 
taken into consideration. First, participants were recruited 
from a moderate size YACS sample from a single cancer 
center and may not represent the range of demographics, 
suicidal ideation, and sexual health in the YACS popula-
tion at large. Furthermore, as YACS who agreed to enroll 
in a research survey, study participants may have been more 
open and accepting of study items compared to YACS seen 
outside a research setting. Second, acceptability of sensitive 
items was assessed using a written exit survey; acceptabil-
ity may have been different if assessed using TACASI or 
qualitative exit interviews. Similarly, interviews or items on 
social desirability bias may have provided information on 
how revealing participants were in their symptom report and 
why. Finally, sexual health items were adapted from items 
in previous studies (i.e., PROMIS sexual health items) to 
fit YACS and thus cannot be directly compared with other 
samples.

Despite these limitations, the current study provides 
important support and guidance in the use of PROs for 
assessing sensitive symptoms in YACS. First, as there was 
no difference in symptom report between paper and TACASI 
and both modes of administration were found to be highly 
acceptable, findings support the use of either option. Addi-
tionally, although only TACASI was examined here, high 
acceptability of this novel approach supports research into 
other automated data collection. For example, there is 
increasing support for the use of electronic PRO (ePRO) 
data collection (e.g., application-based, web-based portal), 
particularly when data can be automatically collected and 
integrated into electronic medical or research records [26]. 
Future research should examine whether ePRO applications 
may facilitate YACS’s reports of sensitive symptoms and 
increase acceptability of assessment. Similarly, given the 
overall preference of YACS for paper assessments in our 
sample, it would be important to learn whether familiarity 
or some other aspect of this approach is driving their choice.

In addition, the findings demonstrate that YACS appreci-
ate medical providers asking them about sensitive health top-
ics regardless of administration mode. Contrary to concerns 
raised by some medical providers [8, 27], YACS believe 
these topics are important to their healthcare and the major-
ity feel comfortable being asked about these sensitive symp-
toms using paper or TACASI. Accurate assessment of sensi-
tive topics is particularly important as stigma and discomfort 

may prevent discussion of these topics during medical visits, 
particularly for YACS. No formalized procedure for suicidal 
ideation or sexual health screening exists across survivorship 
despite increased risk of these late effects in YACS [22, 23, 
25]. Findings from the current study represent a clear call 
to action from survivors to address this gap in care; YACS 
want and expect providers to ask about suicidal ideation and 
sexual health. These results should bolster provider confi-
dence that screening for suicidal ideation and sexual health 
concerns can and should be integrated into clinical care for 
YACS and that either paper or automated telephone inter-
views are acceptable methods.
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