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Abstract

Background—Sexual dysfunction is a frequently reported consequence of rectal/anal cancer 

treatment for female patients.

Purpose—The purpose of this study was to conduct a small randomized controlled trial to assess 

the efficacy of a telephone-based, four-session Cancer Survivorship Intervention-Sexual Health 

(CSI-SH).

Methods—Participants (N = 70) were stratified by chemotherapy, stoma, and menopause statuses 

before randomization to CSI-SH or assessment only (AO). Participants were assessed at baseline, 

4 months (follow-up 1), and 8 months (follow-up 2).

Results—The intervention had medium effect sizes from baseline to follow-up 1, which 

decreased by follow-up 2. Effect sizes were larger among the 41 sexually active women. 

Unadjusted means at the follow-ups were not significantly different between the treatment arms. 

Adjusting for baseline scores, demographics, and medical variables, the intervention arm had 

significantly better emotional functioning at follow-ups 1 and 2 and less cancer-specific stress at 

follow-up 1 compared to the AO arm.

Conclusion—The data supported the hypothesized effects on improved sexual and psychological 

functioning and quality of life in CSI-SH female rectal/anal cancer survivors compared to the AO 

condition.

Condensed Abstract—This pilot study (N = 70) of CSI-SH supported the impact of this 

intervention on sexual and psychological functioning and quality of life on rectal and anal cancer 
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survivors compared with an AO condition. However, intervention effects were stronger at follow-

up 1 as compared to follow-up 2 and were stronger for sexually active women.

Implications for Cancer Survivors—Women may benefit from a brief, four-session, sexual 

health intervention after treatment from rectal and anal cancer.
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Advances in screening guidelines, awareness, and treatment have resulted in a decrease in 

female colorectal cancer mortality throughout the past decade [1]. Ensuring the long-term 

health and quality of life (QoL) of survivors has thus become an increasing priority. Sexual 

dysfunction is a frequently reported consequence of rectal and anal cancer treatment for 

female patients. Nevertheless, sexual functioning and satisfaction are often not addressed by 

providers and are domains for which empirically based, accessible treatments are lacking 

[2–4].

Treatment for rectal/anal cancer may involve surgery, chemotherapy, and/or radiation. Given 

treatments’ anatomical proximity to the genital area, female sexual functioning is often 

negatively affected [5, 6]. Post-treatment sexual dysfunction is significant, with studies 

reporting prevalence rates between 19 and 62 % [7]. Indeed, a recent literature review 

reported that 30–40 % of patients who were sexually active prior to treatment became 

sexually inactive post-treatment [8]. Panjari and colleagues’ comprehensive literature review 

on the impact of rectal cancer treatment on female patients’ QoL ultimately indicated that 

over 60 % of women had varying degrees of sexual dysfunction [4]. Chemotherapy and 

pelvic radiation, surgery which is done near the vaginal area, and, particularly, the 

combination of radiation therapy plus surgery can lead to estrogen deprivation, damaged 

nerves, and, in some cases, a stoma. Early menopause, dryness, and narrowing of the vagina 

can, in turn, be associated with pain, lack of vaginal lubrication, decreased arousal, 

discomfort, and lack of orgasm. Psychological side effects can also leading to decreased 

sexual functioning and satisfaction [4, 6–9]. In addition to sexual functioning and 

satisfaction changes, treatment side effects also include gastrointestinal, bladder, and bowel 

issues such as incontinence and diarrhea which can also be embarrassing and inhibiting and 

reduce QoL [1, 7, 9]. The majority of patients report higher QoL once treatment is complete, 

although post-treatment sexual functioning does not show an improvement as steep as that of 

QoL [10–13]. In fact, sexual functioning scores appear to remain low across the time 

following treatment, relative to most QoL scores [1, 3]. Female rectal and anal cancer 

survivors thus have unique needs from the impact of the disease and treatment that must be 

specifically addressed [2, 5, 6].

The relationship between sexual functioning and psychosocial outcomes is complex, with 

little corresponding research in rectal cancer patients. Hendren and colleagues reported post-

surgery rectal cancer patients’ sexual functioning to be impacted by both psychological and 

physical factors, including body image, fatigue, non-sexual pain, nausea, lubrication, libido, 

arousal, orgasm, and dyspareunia [5]. Studies of other oncology populations have reported 

mixed findings [10, 12–18]. Sexual functioning is rarely the focus of the patient-doctor 
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interaction and is infrequently addressed by physicians, who may have little training in 

discussing this issue. Thus, dysfunction often persists despite most patients’ desire for more 

communication around sexual issues [19–21].

To date, no empirically based intervention has been developed to address the unique sexual 

health needs of rectal cancer patients. However, Brotto and colleagues found that 

gynecologic cancer patients’ self-report of sexual response (lubrication, genital throbbing) 

significantly improved in an intervention consisting of educational strategies and sensate 

focus techniques [22]. Jefford and colleagues reported that, in a pilot study assessing the 

impact of a nurse-led post-treatment support intervention for male and female colorectal 

cancer patients, the inclusion of support information on sexuality and relationship problems 

might reduce distress levels and improve QoL (though sexual functioning was not the focus 

of this study) [23]. Overall, studies show that non-hormonal and educational methods of 

therapy can improve vaginal health and sexual functioning in female cancer survivors. 

Educating women on vaginal lubricants, moisturizers, and dilator use can improve sexual 

functioning and related QoL [2, 24]. However, many women are unaware of these simple 

therapies.

We report the development and pilot testing of the Cancer Survivorship Intervention-Sexual 

Health (CSI-SH) developed and tested at an Eastern US comprehensive cancer center and an 

Eastern US general hospital. The CSI-SH addressed sexual dysfunction and sexual health 

concerns in female rectal/anal cancer survivors. This four-session education-focused 

intervention was conducted primarily via telephone and developed based on the input of 

survivors (via one focus group and seven individual interviews), clinical expertise, and prior 

research (most notably a sexual counseling intervention for couples after treatment for 

localized prostate cancer conducted by Schover and colleagues, a vaginal health educational 

intervention for female cancer patients developed by Carter and colleagues [25], and a 

cognitive behavior therapy intervention developed by DuHamel and colleagues [26] for 

cancer survivors after hemopoietic stem cell transplant which including homework such as 

identifying unhelpful thoughts and communication strategies which were revised for this 

pilot). The interventionist followed the manual outlining the four sessions, and the study 

participants received their corresponding version of the manual in the mail. Women were 

also mailed a gift-wrapped package which they were instructed to not open until directed to 

do so by the interventionist. This package contained the dilators. Each session ended with a 

review of the homework assignments, and for the last session, this included continuing the 

study strategies [26]. The current study presents results from a pilot randomized controlled 

trial (RCT) comparing the efficacy of the CSI-SH to an assessment-only (AO) control 

condition. The purpose of this pilot RCT was to generate preliminary efficacy and effect size 

estimates for short-term (4 months) and long-term (8 months) endpoints to aid the planning 

of a larger-scale RCT. Our primary hypothesis was that CSI-SH participants would show 

improved sexual functioning compared to an AO control condition. Second, as compared to 

the AO condition, the intervention would lead to survivors’ (1) reduced cancer-specific 

distress, (2) reduced general distress, and (3) increased QoL.
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Methods

Participants

The initial power analysis indicated that a sample of 32 participants per group had 80 % 

power to detect a between-group effect size for difference in means of 0.71, at a two-sided 

significance level of 0.05 [27]. This pilot study focused on providing estimates of means and 

effect sizes for this intervention. Potential participants were identified by reviewing the 

medical centers’ colorectal medical and surgical clinic lists and by query of the institutional 

databases and then screened for eligibility through review of the electronic medical records. 

A list of potentially eligible patients was sent to oncologists for their review prior to a 

woman being sent a study invitation letter or approached in-clinic. Two hundred four 

participants were deemed eligible based on medical history and approached for 

participation. One hundred twenty-two participants did not participate due to lack of interest 

(n = 55), not feeling that the study was a good fit (n = 35), being undecided (n = 17), and 

time constraints (n = 15). Eighty-two women provided informed consent and were 

randomized (from Dec 10, /2008, to Oct 12, 2011, at the comprehensive cancer center and 

Feb 13, 2009, to Oct 25, 2010, at the general hospital). Seventy were included in the 

analyses (see consort Fig. 1).

Inclusion criteria were the following: female and having completed treatment for stage I–III 

rectal adenocarcinoma, rectosigmoid cancer with an anastomosis of ≤15 cm, or anal cancer 

(the inclusion of anal cancer to the eligibility criteria was made on Jan 26, 2010). Treatment 

procedures for eligibility included radiation and/or surgery for rectal and rectosigmoid 

adenocarcinoma or radiation and/or chemotherapy for anal cancer. Participants were 

required to have no current evidence of disease, be ≥21 years of age, communicate 

proficiently in English, and have no significant cognitive/psychiatric disturbances. We 

initially included patients ≥2 years post-treatment for rectal cancer due to a competing 

protocol that was recruiting patients within 2 years of treatment completion (recruitment 

dates: Dec 10, 2008–Aug 26, 2009). When the competing protocol ended, criteria were 

shifted to consider any women post-treatment for rectal cancer (recruitment dates Sept 23, 

2009–Jan 26, 2010). Then, in January 2010, we changed the criteria to include patients who 

were at least 1 year post-treatment due to clinical recommendations from medical 

professionals on the research team. Patients reporting higher than moderate satisfaction (i.e., 

a score of 5) with their overall sexual life on a pre-screening questionnaire (“Over the past 4 

weeks, how satisfied have you been with your overall sexual life?” 5 = very satisfied, 4 = 
moderately satisfied, 3 = about equally satisfied and dissatisfied, 2 = moderately dissatisfied, 

1 = very dissatisfied) were excluded.

Study design and procedures

Within 2 weeks of consent, participants completed baseline questionnaires. Women were 

then grouped using a stratified block design based on the following: (1) having a stoma, (2) 

having had chemotherapy, and (3) being post-menopausal. Within the stratum, women were 

randomized (with equal probability) to receive either the Cancer Survivorship Intervention-

Sexual Health (CSI-SH) or the AO arm.
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CSI-SH participants received four 1-h individual sessions. To be maximally flexible in the 

context of travel and time constraints, some women completed all sessions by phone (n = 14; 

54 %) and some had mixed phone and in-person sessions (n = 12; 46 %). No patients 

completed all sessions in person. All sessions were facilitated by a trained mental health 

professional, and the professional was consistent across the sessions. Participants had 

follow-up booster phone calls approximately 1 week after each of the first three individual 

sessions. Participants completed outcome assessments at baseline and at 4 (follow-up 1) and 

8 months (follow-up 2) post-baseline (see Table 1 for timeline). If randomized to the AO 

group, participants only completed the study assessments. Assessments for the AO 

participants were timed to be yoked with assessment timing for the CSI-SH participants. The 

intervention was offered to AO group participants after completion of their assessments. 

Assessments took approximately 45 min to complete by telephone with a research assistant 

who was blinded to the treatment condition. Participants were reimbursed $10 for each 

assessment.

Intervention

The intervention was based on prior research that examined the sexual health of rectal and 

other female cancer patients, investigators’ clinical and intervention research experiences, 

and feedback from rectal cancer survivors via one focus group and qualitative interviews. 

Each session included homework assignments as well as booster calls between sessions to 

promote adherence and to help participants implement strategies learned during sessions. 

The same therapist conducted all sessions with the same participant (for details about the 

provider or participant manual, please contact the corresponding author). The study was 

registered with the office of clinical trials on Jul 7, 2008 (NCT00712751), and was approved 

by the institutional review board.

CSI-SH consisted of four sessions which included the following: (1) an overview of sexual 

health and an evaluation of the patient’s sexual health, (2) discussion of strategies to improve 

sexual functioning and overall well-being, (3) education on effective communication 

methods for the patient to use with their partner, and (4) providing additional resources such 

as educational booklets or relevant referrals. Both the mental health professional and the 

participant had CSI-SH manuals with corresponding session content.

From these discussions, the mental health professional worked with the participant to 

formulate and implement a customized treatment plan. The homework and follow-up calls 

were utilized to help the patient work through any issues. The intervention culminated with a 

review of techniques learned and progress made aimed at preventing future issues and 

continued strategies to improve sexual health.

Sessions were audio taped and rated for fidelity of session content. Of the 33 women 

enrolled in CSI-SH and included for analysis, 26 completed ≥1 session, and of these, 9 cases 

were assessed for fidelity. The average fidelity rating of the therapist to the CSI-SH manual 

was 96 % (range 63–100 %). Of the 26 participants who completed ≥1 session, 19 self-

reported their degree of homework adherence and the average rating of adherence was 89 %.
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Main outcome measures

Medical and sociodemographic information—As above, patients’ medical charts—

including pathology and lab results, physician assessments and reports, and other health 

information—were used to assess eligibility and provide background information. In 

addition, participants self-reported demographic information.

Female Sexual Function Index (primary outcome) [28]—The Female Sexual 

Function Index (FSFI) assessed sexual functioning across desire, arousal, lubrication, 

orgasm, and pain/discomfort, sexual/relationship satisfaction subscales, and total score. 

Internal consistency reliability coefficients ranged from 0.76 to 0.96.

Impact of Events Scale-Revised (secondary outcome) [29]—The Impact of Events 

Scale-Revised (IES-R) assessed severity of cancer distress across domains of hyperarousal, 

intrusive thoughts, avoidance, and total score. Internal consistency reliability coefficients for 

the three subscales ranged from 0.82 to 0.85 and 0.93 for the total score.

The Brief Symptom Inventory (secondary outcome) [30]—The Brief Symptom 

Inventory (BSI) assessed psychological distress severity across depression and anxiety 

subscales. Respective internal consistency reliability coefficients were 0.87 and 0.77.

European Organization for Research and Treatment of Cancer Core Quality of 
Life Questionnaire (secondary outcome) [31]—The European Organization for 

Research and Treatment of Cancer Core Quality of Life Questionnaire (EORTC-QLQ-C30) 

assessed health-related QoL across Global Quality of Life (QL) and Emotional Functioning 

(EF) subscales. Respective internal consistency reliability coefficients were 0.87 and 0.85.

Statistical analysis

Means were calculated for each of the psychometric outcome measures by assessment time 

(baseline, follow-up 1, and follow-up 2) and by treatment arm. Differences between arms for 

each assessment time were evaluated by two-sample t tests. The threshold for statistical 

significance for all statistical tests was p < 0.05, and p < 0.10 was used to indicate marginal 

significance.

Effect size estimates (i.e., standardized mean difference or Cohen’s d) were calculated for 

differences between the study arms to indicate change from baseline to follow-up 1 and 

baseline to follow-up 2. We used the convention of small (0.2), medium (0.5), and large (0.8) 

Cohen’s d effect sizes [32]. We evaluated efficacy separately at the two follow-up times 

because we were interested in detecting the presence and magnitudes of any initial treatment 

effects (i.e., follow-up 1) and whether those effects were maintained over time (i.e., follow-

up 2). This information was valuable for planning future studies and for suggesting potential 

improvements to the intervention.

After this study was designed, strong evidence emerged from our clinical observations and 

the empirical literature that indicated that the FSFI may not be a psychometrically valid 

measure of sexual functioning among women who are not sexually active [33]. Therefore, 

we also calculated these effect sizes excluding women who were not sexually active at 
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baseline (see Table 2). Similar to prior studies [33, 34], women who left blank or indicated 

no sexual activity/ intercourse to ≥8 of the 15 FSFI questions with this response option were 

considered to have insufficient sexual activity for the FSFI to be a valid assessment of their 

functioning. This analysis of the subgroup of women considered sexually active at baseline 

was not a part of the original analysis plan in the protocol for this RCT; however, given that 

the validity of the FSFI as an outcome measure is contingent upon its use among sexually 

active respondents, we felt it important to present the effect sizes for this sexually active 

subgroup in order to provide the most appropriate effect size estimates for researchers 

planning similar studies that will utilize the FSFI.

Linear regression models assessed the effect of the treatment arm (CSI-SH vs. AO) on 

outcomes at follow-up 1 and follow-up 2 after adjusting for a number of covariates. 

Specifically, each model controlled for the baseline score on the given scale, age, marital 

status (married/partnered vs. other status), menopausal status (menopausal vs. not), and 

years since treatment. We chose these a priori due to their likely associations with outcome 

variables. Baseline scores, age, and years since treatment were mean-centered. For the FSFI 

total score only, an additional model was fit that excluded women not sexually active at 

baseline. We fit this additional model in this subgroup of 41 women sexually active at 

baseline because of the strong evidence that the FSFI is not a psychometrically valid 

measure of sexual functioning among women who are not sexually active. Although the 

sample size for this subgroup model was smaller than the corresponding model that included 

the full sample, we expected the FSFI to be more sensitive to potential differences between 

the treatment arms due to its superior psychometric properties among this subgroup.

Results

Nine patients dropped out of the study before completing follow-up 1. Significantly more 

patients were from the CSI-SH arm compared with the AO arm (eight vs. one patient; p = 

0.010). Fifteen of the 70 patients (12 CSI-SH and 3 AO, p = 0.007) completing the baseline 

assessment did not complete the trial. There were no other associations between attrition and 

the baseline sociodemographic and medical characteristics (Table 2).

Overall, participants were middle-aged (M = 55.43) well-educated (64.5 % college graduate 

or higher), married (57.1 %), and non-Hispanic White (75.7 %) women with children 

(81.4 %). Most (89.7 %) were menopausal. In general, study arms were equivalent on 

baseline sociodemographic and disease/treatment characteristics (Table 2). One exception 

was that significantly more time had passed since treatment initiation among CSI-SH 

patients compared with AO patients (M = 5.18 vs. M = 3.43 years, respectively; p = 0.028).

Baseline FSFI sexual functioning scores and measures of psychological distress (BSI, QLQ-

C30 EF subscale, IES cancer-specific distress) did not significantly differ between the study 

arms (Table 3). In general, all scores tended to improve at follow-up 1 compared to baseline 

(Table 3) but remained similar between the arms at follow-ups 1 (two-sample t test) and 2.

Among all CSI-SH participants, effect sizes for the intervention at follow-up 1 were in the 

medium range but were smaller by follow-up 2. Notable exceptions were QLQ-C30 EF and 
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FSFI lubrication, which actually had larger effect sizes at follow-up 2 (see Table 4). Among 

the 41 participants who were sexually active at baseline, follow-up 1 effect sizes were 

considerably larger than those estimated for all participants—in the medium to large ranges 

(see Table 4), with more maintenance of gains at follow-up 2.

After controlling for baseline scores and other potentially relevant variables using linear 

regression (see Table 5), there were significant treatment effects at follow-up 1, with CSI-SH 

patients reporting significantly lower IES total cancer-specific stress and better QLQ-C30 

EF (both p < 0.05). A nonsignificant trend to better FSFI total in the CSI-SH group was also 

observed (p < 0.10). At follow-up 2, only the QLQ-C30 EF treatment effect remained 

significant. At follow-up 2, married patients reported significantly more IES total cancer-

specific distress than other patients (p = 0.016). Among women sexually active at baseline, 

there were significant treatment effects (p < 0.05) at both follow-ups, with CSI-SH 

participants scoring over 6.5 points higher on average on the FSFI total than the AO 

participants (Table 5).

Discussion

We reported the preliminary efficacy of a sexual health education intervention RCT for 

female rectal/anal cancer survivors in this pilot study designed to provide effect size 

estimates for a larger subsequent study. Although differences supporting our primary 

hypothesis that the CSI-SH intervention would ultimately lead to higher levels of sexual 

functioning did not achieve significance, results suggest that the intervention may improve a 

number of dimensions of QoL, particularly for women who were sexually active at baseline. 

These results provide important preliminary data to inform the development of a larger 

intervention trial targeting sexual dysfunction and reduced QoL in survivors of rectal and 

anal cancer that are rarely treated. However, the data also suggest that additional strategies 

are needed to promote the impact of the intervention over time. For example, strategies to 

increase motivation and the inclusion of the women’s partners may increase the impact and 

duration of the intervention.

The two groups were largely equivalent on baseline characteristics, although slightly more 

time had passed since treatment initiation among CSI-SH patients. Both groups of women 

showed improvements by follow-up 1. However, after adjusting for baseline scores and other 

potential confounders, CSI-SH patients reported significantly better overall sexual 

functioning—as well as lower psychological distress (cancer-specific distress; EF QoL). The 

significant difference in EF QoL was maintained at follow-up 2. For the majority of 

outcomes, effect size estimates showed the intervention to have the largest effects earlier on 

(i.e., from baseline to follow-up 1).

The intervention was more efficacious for sexually active women at follow-up 1 with better 

maintenance and even a few additional gains at follow-up 2. Particularly large effect sizes 

were noted for lubrication, sexual pain, and psychosocial distress (EF QoL, avoidance, total 

cancer-specific distress).

DuHamel et al. Page 8

J Cancer Surviv. Author manuscript; available in PMC 2017 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Limitations

The results of the current study are novel and encouraging; however, they must be 

considered in light of study limitations. This was a pilot study and therefore presents results 

of a relatively small sample of survivors. Indeed, the sample was smaller than was initially 

proposed based on our power analysis. Further, the inclusion criteria were limited to women 

who reported low to moderate degrees of satisfaction with their sexual functioning, and thus, 

caution must be used in generalizing these results to the broader survivor population. It is 

important to note that despite this targeted inclusion of women with low or moderate 

satisfaction, recruitment to this trial was challenging. This may speak to the challenge of 

conducting research on a sensitive topic that is not regularly discussed by health care 

providers in the context of cancer treatment and survivorship [35]. Additionally, we only 

focused on the patient and did not include partners.

In addition, our sample was rather heterogeneous in regard to time that had elapsed since 

treatment, ranging from 2 to 20 years post-treatment, and despite randomization, a 

difference emerged between the treatment and control group. Although it is important to 

note that women who were, on average, 5 years from treatment still reported high rates of 

sexual dysfunction, it remains to be seen whether such an intervention would be more 

effective if offered closer to time of treatment. Further, the CSH-CH intervention was 

delivered by clinicians with specialized training in psycho-oncology, and thus, further 

research is required to assess whether this intervention could be effective if delivered in 

routine clinical populations by other health professionals. Lastly, the assessment criteria for 

sexual dysfunction using the psychiatric Diagnostic and Statistical Manual (DSM) were not 

used as part of this pilot study (American Psychiatric Association, 2013) [36].

Future directions

The limitations noted provide fertile ground for future research in this important and 

understudied domain of cancer survivorship. Sexual health is important for both partnered 

and un-partnered women, and thus, the current trial was open to both groups. However, 

future investigations should more fully consider the potential role of an existing partner and 

their relationship dynamics, if applicable, given the interwoven nature of sexual functioning 

and relationship satisfaction. Additional important relationship components and their 

measurement may increase the impact and the detection of the effect of an intervention, such 

as a focus on intimacy in cancer survivorship [37]. Although it would be important to know 

if the treatment that the women received was their first treatment for this disease, this 

information was not collected in this study and would be important to address in future 

research. Finally, the current study utilized a phone-based approach to health education to 

increase reach and retention of participants and provide an alternative to a face-to-face 

intervention. A recent study by Schover and colleagues has found promising results for an 

internet-based sexual health intervention with breast and gynecological cancer survivors 

[38]. Future research in this domain should consider ways to further leverage existing 

technology to improve care and increase the potential for dissemination beyond specialty 

clinics. For example, online resources, interactive internet modules, Skype, and instructional 

DVD’s could be utilized to enhance the existing intervention. Lastly, in future research, 
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assessment of sexual dysfunction, using current DSM criteria, would add to the description 

of the sample.
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Fig. 1. 
Consort chart of the study
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Table 1

Study timeline

Group Time point Intervention Content

CSI-SH and AO Baseline Assessment time point 1

CSI-SH 2-week post-BL Session 1 1-h session on goals and issues with cancer treatment and sexuality

1-week post-session 1 Booster call 1 Review of session 1 topics and HW;

Session 2 1-h session on rehabilitation tools and techniques

1-week post-session 2 Booster call 2 Review of session 2 HW;

Session 3 1-h session on mind-body connection methods

1-week post-session 3 Booster call 3 Review of session 3 HW;

Session 4 1-h session on concerns and reflection of intervention

CSI-SH and AO Follow-up 1 (4 months post-BL) Assessment time point 2

CSI-SH and AO Follow-up 2 (8 months post-BL) Assessment time point 3

CSI-SH Cancer Survivorship Intervention-Sexual Health study arm, AO assessment-only study arm

J Cancer Surviv. Author manuscript; available in PMC 2017 June 01.
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Table 2

Demographic and medical characteristics by treatment group

Variable

Intervention (n = 33) Usual care (n = 37) All (N = 70)

Mean (SD), or %a Mean (SD), or %a Mean (SD), or %a

Sociodemographic/sexual health

 Age (years) 56.73 (12.57) 54.27 (10.77) 55.43 (11.64)

 Race (% Caucasian) 72.7 78.4 75.7

 Education (% completed college or higher) 62.0 66.7 64.5

 Marital Status (% married/partnered) 57.6 56.8 57.1

 Children (% yes) 78.8 83.8 81.4

 Employed (% full/part-time) 50.0 47.2 48.5

 Income (% ≥USD 50,000/year) 70.4 67.9 69.1

 Sexually active at baseline (% yes) 66.7 51.4 58.6

Prognostic/medical

 Cancer type (% rectal) 68.8 70.3 69.6

Stage

 Stage I (%) 26.1 45.5 35.6

 Stage II (%) 17.4 13.6 15.6

 Stage III (%) 56.5 40.9 48.9

 Post-menopause (% yes) 90.3 89.2 89.7

Treatment

 Surgery (% yes) 74.2 75.7 75.0

 Permanent Stoma (% yes) 15.2 13.5 14.3

 Bilateral salpingo-oophorectomy (BSO; % yes) 19.4 24.3 22.1

 Radiation therapy (% yes) 80.6 70.3 75.0

 Chemotherapy (% yes) 90.3 81.1 85.3

 Years since any treatment 5.18 (4.28)* 3.43 (1.94)* 4.26 (3.35)

 ≥5 years since any treatment (% yes) 37.5* 13.5* 24.6

*
Two-sample t test (continous variables) or Fisher’s exact test (categorical variables) significant, p < 0.05

a
Percentages calculated using only valid, non-missing values
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