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Physical and psychosocial factors 
associated with sexual satisfaction 
in long‑term cancer survivors 5 
and 10 years after diagnosis
Svenja Heyne  1*, Sabine Taubenheim 2, Andreas Dietz  3, Florian Lordick  4, Heide Götze  1,5 & 
Anja Mehnert‑Theuerkauf  1,5

Our study provides data on sexual satisfaction among long-term cancer survivors 5 and 10 years 
after diagnosis, and identifies factors detrimental (e.g. psychosocial and physical symptom burden) 
or beneficial (e.g. social support) to survivors’ sexual satisfaction. We measured sexual satisfaction 
among cancer survivors recruited via the local clinical cancer registry across a wide range of 
tumor sites 5 years (cohort 1) and 10 years (cohort 2) after diagnosis. We further assessed chronic 
comorbidity index (CCI) and symptom scales (EORTC QLQ-C30), depression (PHQ-9) and anxiety 
(GAD-7), satisfaction with partnership (PFB), quality of life (EORTC QLQ-C30), and social support 
(OSSS). 924 patients (5‐year cohort = 608/10‐year cohort = 316) participated in the study (53% men, 
80% cohabiting, mean age 66 years, range 18–85). We found that nearly half of the respondents 
perceived their sexual life as less satisfying than before cancer. High sexual satisfaction was associated 
with a low chronic comorbidities index (r = − 0.27, p < .001), less fatigue (r = − 0.35, p<.001), less nausea/
vomiting (r = − 0.13, p<.001) and less pain (r = − 0.23, p<.001), r ; less depression (r = − 0.24, p < .001), 
less anxiety(r = − 0.23, p < .001); a high level of social support (r = 0.16, p < .001), a high level of 
satisfaction with their relationship (r = 0.24, p < .001), and high quality of life (r = 0.33, p < .001). Sexual 
satisfaction may be affected by both psychosocial and physical symptom burden, with the latter 
having a greater impact on sexual satisfaction. It is essential for health care providers that sexual 
health issues are understood, evaluated, and treated, including those of long-term cancer survivors.

With advances in early detection and treatment of cancer alongside the aging and growth of the population, 
the number of cancer survivors continues to increase1. As research on late and/or long-term effects has shown, 
cancer survivors often face the consequences of their cancer diagnoses and treatments, which can influence 
various areas of their lives, even years after treatment is completed2,3.

Sexual health is a key component of overall physical and psychosocial well-being4 and overall relationship 
quality5–7, yet is often impaired in cancer survivors8–10. In contrast to many other side effects of cancer treatment, 
sexual problems do not usually diminish during the first two years of survival, but can remain constant and 
relatively severe11. As research points out, cancer survivors have a greater prevalence and persistence of sexual 
problems than healthy individuals of the same age6,12,13.

Sexual satisfaction is a person’s subjective report of positive sexual experiences; a sense of satisfaction with 
sexual activity, sexual enjoyment, sexual functioning and sexual intimacy8. An English study compared 193 
cancer survivors with 2831 cancer-free controls regarding their satisfaction with their overall sex life and found 
significant lower sexual satisfaction in both women and men with cancer diagnoses compared to the cancer-free 
controls14.

In portraying sexual health of cancer survivors, previous research has primarily focused on the biomedical 
perspective of sexual (dys)function and/or has been clinically oriented7. However, sexual satisfaction is not 
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necessarily related to specific aspects of sexual function, as satisfaction with sex life and intimacy can exist 
despite impaired sexual function15. Factors that are associated with sexual (dys-)function have been studied 
extensively, e.g. the type of therapy and other disease-specific factors16–20, physiological effects (e.g. physical 
comorbidities)21–25 and long-term psychosocial effects (e.g. anxiety, depression, low quality of life and low social 
support)26–30. With some exceptions31,32, less is known about the factors that are associated with sexual satisfac-
tion in long-term cancer survivors with a cancer diagnosis across all entities.

To address this gap in existing research, this study focused on gaining insight into survivors’ sexual satisfac-
tion. In addition to physical factors, we explore psychosocial factors that may contribute to individual satisfaction. 
Variables such as psychosocial and physical well-being, quality of life, and relationship satisfaction may be more 
crucial than medical or demographic factors in affecting the risk of sexual dissatisfaction.

Our research questions were as follows:

1.	 What is the prevalence of sexual satisfaction in long-term cancer survivors (1) 5 and 10 year after diagnosis? 
(2) living with or without a partner?

2.	 Is sexual satisfaction (1) associated with physical symptom burden and psychological distress? (2) Are there 
protective factors or inter- and intrapersonal resources, (e.g. social support, quality of life)?

Methods
Study design and sample.  In this cross-sectional cohort study, we recruited patients diagnosed with can-
cer 5 or 10 years before through the Clinical Cancer Registry Leipzig, Germany33. We selected the first cohort 
at 5 years after the primary cancer diagnosis, as the most common definition of long-term survival refers to a 
timespan of at least five years since diagnosis34, and the second cohort 10 years after the primary cancer diagno-
sis, to capture late- and long-term conditions after the usual follow-up periods.

Patients were eligible for participating in the study if they had a confirmed diagnosis of cancer 5 years (cohort 
1) or 10 years (cohort 2) before, were at least 18 years of age at the time of diagnosis, were up to 85 years of age at 
the time of assessment, and were fluent in written and spoken German. All participants gave written informed 
consent in accordance with the Declaration of Helsinki. The study was approved by the Research Ethics Com-
mittee of the University of Leipzig (Ref. 070-14-10032014).

Study recruitment and data collection.  Access to patients was provided by the cancer registry at the 
Leipzig Cancer Center. The clinical cancer registry provided data on sex, age, ICD-10 diagnosis, time of diag-
nosis, and cancer treatments received. Trained cancer registry staff selected patients who both gave general 
consent to be contacted for research projects and met our inclusion criteria. Previously deceased patients could 
be identified by registry staff, if they had died at the Leipzig Cancer Center. On a monthly basis, patients were 
identified by registry staff using the inclusion criterion “time since diagnosis: 5 or 10 years ago”. Those patients 
received a study information letter and were asked to participate in the survey by the research team. If there was 
no response, there were a maximum of two reminders. A postage-paid response card was included. Patients who 
consented to participate received the questionnaire by mail or could complete it online using the software Lime 
Survey. Eligible patients who refused to participate were asked to provide their reason for non-participation.

Study measures.  Sociodemographic and clinical data.  Sociodemographic characteristics, i.e., sex, age, 
marital status, living with a partner, education, household income per month were obtained from patients’ self-
reports. Clinical characteristics, i.e. cancer diagnosis, cancer recurrence, metastases, second cancer disease as 
well as received treatments could be recorded based on patients’ medical charts. Some of these data were also 
available through the cancer registry and were additionally collated for verification purposes.

Sexual satisfaction.  Based on clinical experience, a new questionnaire was developed to assess sexual satisfac-
tion in cancer survivors. This questionnaire included 11 items: five to be completed by all respondents, three only 
by respondents who are currently in a committed partnership and a further three items by respondents who are 
not currently in a committed partnership. Higher scores were indicating higher sexual satisfaction. The ques-
tionnaire is appended in the supplementary material. Due to missing reference data and to aid interpretability, 
the scales on sexual satisfaction were recoded as shown in Table 1.

Physical symptom burden.  Chronic comorbidity index.  For assessing physical comorbidities, we used a 
modified version of a self-report instrument33 developed by Bayliss et al.35. The original chronic comorbidity 
index (CCI) comprises a list of 23 common chronic medical conditions. The specificity of the original scale 
was reduced by combining similar conditions (e.g., angina/coronary artery disease and congestive heart failure 
were combined under ‘heart disease’. We modified the instrument to be more cancer-specific: (1) the condition 
‘cancer’ was removed as our sample only consists of cancer survivors, (2) two further conditions were added: 
psychological diseases, because the main study was primarily concerned with psychological long-term con-
sequences in cancer survivors, and polyneuropathy, as this is a common short and long-term consequence of 
cancer and its treatment.

Respondents reported for each of the 18 conditions whether they had the condition and, if so, whether it 
interfered with their daily activities on a scale from ‘not at all’ (a weight of 1) to ‘a lot’ (a weight of 5). Weighting 
each reported condition by the degree of limitation yields a measure of "disease burden" (comorbidity index). 
The total score ranges between 0 and 90 and represents the sum of conditions weighted by the level of interfer-
ence assigned to each36.
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Symptom scales and physical functioning.  For analyzing physical symptom burden as a facet of health-related 
quality of life, we used the three symptom scales (fatigue, pain and nausea/vomiting) and the functioning scale 
of the German version of the European Organization for Research and Treatment of Cancer Quality of life Ques-
tionnaire (EORTC QLQ-C30)37. All of the scales range from 0 to 100. A high score for a symptom scale repre-
sents a high level of symptomatology/problems and a high score on the physical functioning scale represents a 
high/healthy level of physical functioning38.

Psychological symptom burden.  Depression and general anxiety disorder symptomatology.  We used the mod-
ules for depression (PHQ-9) and general anxiety disorder (GAD-7) from the validated German version of the 
Patient Health Questionnaire (PHQ)39. Respondents rated the frequency of symptoms on a four-point Likert 
scale ranging from “not at all” to “almost every day”. The sum score of the PHQ-9 ranges from 0 to 27 and for 
the GAD-7 from 0 to 21 with scores of ≥ 5, ≥ 10 and ≥ 15 indicating mild, moderate and severe symptoms respec-
tively.

Emotional and cognitive functioning.  We used the emotional and cognitive functioning scale of the Ger-
man version of the European Organization for Research and Treatment of Cancer Quality of life Questionnaire 
(EORTC QLQ-C30)37. All of the scales range from 0 to 100. A high score on each of the functioning scales rep-
resents a high/healthy level of emotional or cognitive functioning38.

Inter‑ and intrapersonal resources.  Satisfaction with the relationship.  For assessing satisfaction with the rela-
tionship or the marriage we used the "happiness item" ("How happy do you consider your partnership to be?") 
from the Relationship Questionnaire (Partnerschaftsfragebogen—PFB)40. Respondents can rate the quality of 
their relationship from 0 (“very unhappy”) to 5 (“very happy”).

Functioning scales and global quality of life.  For assessing functioning and general quality of life, we used the 
two functioning scales (role and social) and the global health status scale of the German version of the EORTC 
QLQ-C3037. All of the scales scores range from 0 to 100. A high score for a functional scale represents a high/
healthy level of functioning, a high score for the global health status/quality of life indicates a high quality of 
life38.

Social support.  For assessing perceived social support, we used the Oslo Social Support Scale (OSSS)41,42. 
Respondents can indicate how many people close to them they have, how much interest they receive from oth-
ers, and how much practical help they receive. The sum score is ranging from 3 to 14 with a score from 3 to 8, 9 
to 11 and 12 to 14 indicating low, medium and high social support respectively43.

Statistical analysis.  We applied descriptive analyses for both continuous (frequencies, mean, standard 
deviation) and categorical variables (frequencies, percentages).

To examine differences between cohorts (5 vs. 10 years time since diagnosis) in demographic and clinical 
variables, chi-square tests were calculated for all categorical variables and a t-test was calculated for the continu-
ous variable age. Comparisons between cohorts or between participants and non-responders were performed in 
a one-way analysis of variance (ANOVA) with Bonferroni correction due to multiple comparisons (adjusted α 
level 0.00625). Linear correlations between two variables were examined with bivariate correlation using Pear-
son’s r with the following guidelines for interpreting effect sizes: small = 0.10, medium = 0.30 and large = 0.5044. 
For identifying robust and independent associated factors, we performed linear regression models entering 
the variables identified in former ANOVA and correlation matrices in 5 blocks with sexual satisfaction as the 
dependent variable. The following blocks were entered: sex (Block 1—sociodemographic data); chemotherapy, 
radiation, hormone therapy (Block 2—clinical data); chronic comorbidity index, fatigue, pain and nausea/vomit-
ing, physical functioning (Block 3—physical symptom burden); anxiety, depression, emotional functioning and 
cognitive functioning (Block 4—psychological symptom burden) and partnership satisfaction, social support, 
social functioning, roles functioning, global quality of life (Block 5—inter- and intrapersonal resources).

Table 1.   Recoding procedure for the questionnaire on sexual satisfaction.

Response category Code old Response category Code new

Strongly unsatisfied, unsatisfied 1, 2 Unsatisfied 1

Always, almost always 1, 2 Frequent 1

Disagree at all, disagree 1, 2 Disagree 1

Much worse, rather worse 1, 2 Worse 1

Undecided, sometimes 3 Undecided 2

Satisfied, extremely satisfied 4, 5 Satisfied 3

Rare, never 4, 5 Infrequent 3

Agree, fully agree 4, 5 Agree 3

Rather better, better 4, 5 Better 3
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Predictors were checked for multicollinearity with bivariate correlation analysis and calculating the variance 
inflation factor (VIF) resulting in significant high correlations between anxiety and depression (r = 0.82, VIF = 3.1) 
and role function and physical function (r = 0.75, VIF = 2.3). We decided to include all predictors in the regres-
sion model, since the sample size is large enough and VIF is under a critical threshold of 545. Data analyses were 
performed with IBM SPSS Statistics 2746.

Ethical approval.  All procedures performed were in accordance with the ethical standards of the institu-
tional and/or national research committee and with the 1964 Helsinki declaration and its later amendments 
or comparable ethical standards. Approval was granted by the Ethics Committee of University of Leipzig (Az. 
070-14-10032014).

Consent to participate.  Informed consent was obtained from all individual participants included in the 
study.

Results
Sample.  Patient recruitment was carried out from October 2014 to November 2015. Out of 2082 eligible 
patients (5‐year cohort n = 1396, 10‐year cohort n = 686), 1105 (response rate = 53%) participated in the study 
(Fig. 1).

A total of 1002 patients returned a complete questionnaire: 5-year cohort n = 660 (65.9%), 10-year cohort 
n = 342 (34.1%) and were included in the final analysis (postal participation: n = 758, online participation: 
n = 244). Patients who completed the questionnaires online were younger (M = 60.8 years; SD = 12.5; t(831) = 7.75, 
p < 0.001) and male (63.6%; χ2(1) = 5.62, p = 0.019) compared to those who completed the questionnaire in the 
paper–pencil version.

Non‑responder analysis.  Study participants were more likely to be male (53% vs. 47%, p = 0.013). They differed 
in cancer type (p = 0.001), with a higher percentage of prostate cancer (25% vs. 16.5%) and lower percentage of 
skin cancer (5.8% vs. 7.8%) and colon cancer (4.7% vs. 6.0%) compared to non-responders. There were no sig-
nificant age differences between both groups (non-responder M = 65.8 years, p = 0.054).

Table 2 shows sociodemographic and clinical data for the total sample and separately for the two cohorts (5 
and 10 years after diagnosis). The majority of the participants were 50 years and older (93.1%) and lived together 
with their partner (79.8%). Almost three quarters (71.1%) of respondents had attended school for ten or more 
years and about half (44.3%) of the respondents had a household income of 1500–2500 €/month. The two most 
common cancer diagnoses were prostate (25.5%) and breast cancer (21.8%). One in ten had recurrence and 
metastasis and one in five had another cancer diagnosis. 

The two cohorts differed significantly in terms of the characteristics of household income and cancer diag-
nosis. Participants diagnosed ten years before were on average older (t(935) = -2.67, p = 0.008, d = − 0.18), had a 
higher household income (χ2(2) = 13.83, p = 0.001, V = 0. 124), were more likely to have hematologic tumors and 
less likely to have breast cancer (χ2(8) = 24.57, p = 0.002, V = 0.162), and were less likely to have been treated with 
hormone therapy (χ2(1) = 5.12, p = 0.024, V = 0.07) than participants diagnosed five years before.

Sexual satisfaction.  Respondents were mostly satisfied with their physical attractiveness (48.6%). Com-
pared to the time before cancer diagnosis, respondents indicated that they were less satisfied (48.9%) with sexu-
ality at the time of the survey, with 47.5% noting no change for better or worse. For communication about 
sexuality, 33.6% noted a change for the worse, whereas the majority (58.5%) felt that communication remained 

Figure 1.   Flowchart of participants.
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Table 2.   Characteristics for the total sample and both cohorts 5 and 10 years after cancer diagnosis. n = sub-
sample size, p = level of statistical significance between 5 and 10-year-cohort, an/a = 4, bn/a = 28, cn/a = 2, 
dn/a = 1, en/a = 51, fn/a = 49, gn/a = 22, hn/a = 48, in/a = 263, jn/a = 163, kn/a = 331. *Significant on a level of p < .05.

Total Sample 5-year-cohort 10-year-cohort p

n (valid %) n (valid %) n (valid %)

1002 (100) 660 (65.9) 342 (34.1)

Sociodemographic data

Sex .947

 Male 530 (52.9) 350 (34.9) 180 (18.0)

 Female 472 (47.1) 310 (30.9) 162 (16.2)

Age in years, M (SD) 66.7 (10.5) 66.3 (10.5) 67.6 (10.4) .052

 18–49 69 (6.9) 49 (4.9) 20 (2.0)

 50–70 468 (46.7) 325 (32.4) 143 (14.3)

 71–85 465 (46.4) 286 (28.5) 179 (17.9)

Marital statusa .893

 Single 64 (6.4) 45 (4.5) 19 (1.9)

 Married 706 (70.7) 460 (46.1) 246 (24.6)

 Divorced 110 (11.0) 75 (7.5) 35 (3.5)

 Widowed 105 (10.5) 68 (6.8) 37 (3.7)

Living with a partnerb .356

 Yes 777 (79.8) 504 (51.7) 273 (28.0)

 No 197 (20.2) 135 (13.9) 62 (6.4)

Highest secondary educationc .166

 Elementary school (8–9 y) 284 (28.4) 185 (18.5) 99 (9.9)

 Junior high school (10 y) 336 (33.6) 235 (23.5) 101 (10.1)

 High school (12–13 y) 61 (6.1) 44 (4.4) 17 (1.7)

 University 314 (31.4) 191 (19.1) 123 (12.3)

 Other 5 (0.5) 4 (0.4) 1 (0.1)

Household income in EUR .002*

 < 1500 336 (33.5) 246 (24.6) 90 (9.0)

 1500–2500 444 (44.3) 281 (28.0) 163 (16.3)

 > 2500 222 (22.2) 133 (13.3) 89 (8.9)

Clinical data

Cancer Diagnosisd  < .001*

 Prostate 255 (25.5) 175 (17.5) 80 (8.0)

 Breast 218 (21.8) 156 (15.6) 62 (6.2)

 Gynaecological 95 (9.5) 59 (5.9) 36 (3.6)

 Head and neck 78 (7.8) 53 (5.3) 25 (2.5)

 Hematological 75 (7.5) 38 (3.8) 37 (3.7)

 Skin 58 (5.8) 46 (4.6) 12 (1.2)

 Kindney 50 (5.0) 26 (2.6) 24 (2.4)

 Colon 47 (4.7) 26 (2.6) 21 (2.1)

 Other 125 (12.5) 81 (8.1) 44 (4.4)

Cancer-related data

 Cancer recurrencee 106 (11.1) 63 (6.6) 43 (4.5) .193

 Metastasesf 104 (10.9) 75 (7.9) 29 (3.0) .156

 Second cancer diseaseg 192 (19.6) 123 (12.6) 69 (7.0) .611

Received Treatments

 Surgeryh 877 (91.9) 586 (61.4) 291 (30.5) .211

 Chemotherapyi 363 (49.1) 241 (32.6) 122 (16.5) .977

 Radiotherapyj 579 (69.0) 384 (45.8) 195 (23.2) .693

 Hormone Therapyk 191 (28.5) 138 (20.6) 53 (7.9) .143
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the same. The majority of respondents had neither discussed problems and concerns regarding their sexuality 
with a doctor or psychologist (82.5%) nor felt the need to discuss them (83.1%). Of the respondents living with 
a partner, 43.8% were satisfied with the sexual relationship with their partner and 28.8% unsatisfied. 27.4% 
were undecided. More than half of the respondents reported no interference with sexual pleasure: neither by 
physical symptoms, e.g. pain (51.2%), nor by mental distress, e.g. sadness (56.7%). Of the respondents living 
without a partner, slightly more were satisfied with their sex life (41.3%) than unsatisfied (35.1%) and 23.6% were 
undecided. Respondents living without a partner were in roughly equal parts satisfied (42.4%) and dissatisfied 
(42.0%), respectively, with their life without a partner, and 66.9% of respondents did not wish for a new partner.

The two cohort did not differ significantly in their sexual satisfaction (5 years after diagnosis: M = 2.01, 
SD = 0.556; 10 years after diagnosis: M = 2.06, SD = 0.552, p = 0.170). Table 3 shows the means, standard deviations 
and significance levels of all item responses for the two cohorts (5 vs. 10 years) on sexual satisfaction.

Associations with sexual satisfaction.  In bivariate analysis, sexual satisfaction was significantly lower 
in survivors who were male and who had received chemotherapy, radiation, or hormone therapy. Prostate and 
colon cancer survivors scored lowest in sexual satisfaction (Table 4). 

There were small significant negative correlations between sexual satisfaction and chronic comorbidity index 
(r = − 0.27, p < 0.001), fatigue (r = − 0.35, p < 0.001), nausea/vomiting (r = − 0.13, p < 0.001), pain (r = − 0.23, 
p < 0.001), anxiety (r = − 0.23, p < 0.001), and depression (r = − 0.24, p < 0.001). Significant small to medium posi-
tive correlations were found between sexual satisfaction and social support (r = 0.16, p < 0.001), satisfaction with 

Table 3.   Means, standard deviations and significance levels of item response. a Items to be answered when 
living with a partner. b Items to be answered when living without a partner, *significant on a level of p < .05. 
Value range items 1–9 is [1,5] with higher scores indicating higher satisfaction and freedom from impairment, 
respectively. Items 1–9 with t-test. Items 10–11 with χ2-test.

Cohorts: time since diagnosis

Items on sexual satisfaction

N M SD p

1 Satisfaction with physical attractiveness

 5 years 580 3.15 1.04 .046*

 10 years 302 3.30 0.98

2a Satisfaction with sexual relationship

 5 years 467 3.08 1.13 .735

 10 years 252 3.11 1.15

3a Sexual impairment (due to physical symptoms)

 5 years 168 3.12 1.42 .052

 10 years 103 2.78 1.38

4a Sexual impairment (due to mental distress)

 5 years 155 2.99 1.66 .466

 10 years 89 2.83 1.50

5b Satisfaction with sex life

 5 years 158 2.04 1.29 .616

 10 years 93 1.96 1.14

6b Satisfaction with life

 5 years 539 2.26 0.95 .533

 10 years 277 2.30 0.94

7b Wish for new partnership

 5 years 531 2.57 0.91 .509

 10 years 267 2.62 0.94

8 Change in sexual satisfaction

 5 years 442 3.32 1.47 .322

 10 years 232 3.44 1.40

9 Change in communication with sexuality

 5 years 433 3.53 1.36 .420

 10 years 230 3.62 1.29

10 Problems discussed

 5 years 581 – – .219

 10 years 289 – –

11 Need to discuss problems

 5 years 572 – – .847

 10 years 285 – –
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relationship (r = 0.24, p < 0.001) and all quality of life function scales (r = 0.23 to r = 0.37, p < 0.001) and global 
quality of life (r = 0.33, p < 0.001).

Factors predicting sexual satisfaction.  We performed a hierarchical regression with sexual satisfac-
tion as the dependent variable (Table 5). The following associated factors were identified as having a positive 
influence on sexual satisfaction: female gender, not receiving hormone therapy, low chronic comorbidity index, 
fewer symptoms of fatigue, and high emotional and social functioning. After entering the scales measuring inter- 
and intrapersonal resources, all scales measuring physical symptom burden and psychological symptom burden 
were no longer significant. The highest variance explanation was found between the second and the third model 
(Change in R2 = 0.17).

Discussion
The purpose of the present study was to examine long-term cancer survivors’ sexual satisfaction and the factors 
that are associated with it. We found that respondents experienced less sexual satisfaction compared to the time 
before the cancer diagnosis. A German survey with 4955 men and women on their health, sexual activity and 
sexual satisfaction (GeSiD) also found that respondents who describe their health as only fair or bad, who define 
themselves as chronically ill or disabled, or who suffer from one or more of a list of specific health problems are 
more likely to be dissatisfied with their sexual life than those who state that they are in better health47.

However, since respondents rated their sexual satisfaction retrospectively, we had no information about their 
actual baseline satisfaction. There is also ample evidence that sexual satisfaction generally decreases with age and 
relationship duration48,49. Therefore, the aforementioned decrease may overlap with the occurrence of sexual 
dissatisfaction as a late and long-term consequence of cancer. No differences in sexual satisfaction were noted 

Table 4.   Sexual satisfaction in relation to demographic and cancer specific variables. η2: < 0.06—small effect, 
0.06–0.14—medium effect, > 0.14—large effect, *significant on an Bonferroni-adjusted level of p < 0.00625.

Variable
Sexual satisfaction sum score
M(SD) p η2

Time since diagnosis .170 0.002

 5 years 2.01 (0.56)

 10 years 2.06 (0.55)

Sex  < .001* 0.013

 Male 1.97 (0.57)

 Female 2.09 (0.52)

Age cohorts .496 0.002

 18–49 2.10 (0.50)

 50–70 2.03 (0.55)

 71–85 2.01 (0.57)

Cancer diagnosis  < .001* 0.059

 Prostate 1.85 (0.58)

 Breast 2.08 (0.55)

 Gynaecological 2.12 (0.55)

 Head and neck 2.17 (0.50)

 Hematological 2.06 (0.52)

 Skin 2.25 (0.44)

 Kidney 2.15 (0.50)

 Colon 1.88 (0.55)

 Other 2.13 (0.54)

Surgery

 Yes 2.03 (0.55) .451 0.001

 No 1.98 (0.61)

Chemotherapy .002* 0.014

 Yes 1.97 (0.55)

 No 2.10 (0.57)

Radiation .026* 0.006

 Yes 2.01 (0.56)

 No 2.10 (0.55)

Hormone therapy

 Yes 1.89  < .001* 0.034

 No 2.11
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between respondents living in a partnership or without a partner and between the two cohorts 5 and 10 years 
after diagnosis. The only difference was in satisfaction with physical attractiveness, with the 10-year cohort being 
more satisfied. Another study by Dorfman et al. also failed to observe an effect of partnership status on sexual 
satisfaction50,. Time since diagnosis also did not play a role in respondents’ sexual satisfaction. Both cohorts 
already achieved survival of at least 5 years after diagnosis. The time span between 5 and 10 years may not play 
a critical role in determining changes in sexual satisfaction among survivors.

The results revealed further that sexual satisfaction was both associated with physical and psychological 
symptom burden. For psychological distress the bivariate analysis showed that the fewer symptoms of anxiety 
and depression survivors experienced, the more satisfied they were with their sex life. Akyol et al. found that 
sexual dissatisfaction was significantly higher in Turkish colorectal cancer patients with high anxiety scores and 
that symptom scale scores of the patients with high anxiety scores were significantly higher than that of patients 
with low anxiety scores51. Another study with 232 women with epithelial ovarian cancer found that depression 
was negatively correlated with sexual satisfaction and positively correlated with sexuality discomfort52. Physical 
symptom burden and sexual satisfaction were negatively correlated in our study. That is, the more limitations 
survivors experienced due to the comorbidities and the more physical symptoms of fatigue, nausea/vomiting and 
pain they had, the less satisfied they were with their sex life. This is in line with findings from a British national 
survey on a cancer-free population53 where sexual satisfaction and both the number and the type of comorbidities 
were negatively correlated. In a Chinese study, 3996 cancer survivors were asked about their sexual satisfaction, 
which was significantly associated with both the number and type of comorbidities32. Regarding our regression 
model, the highest variance explanation was found between the second and the third model. That is, physical 
symptom burden as represented by chronic comorbidity index, symptom scales (fatigue, pain, nausea/vomiting) 
and physical functioning had the greatest impact on sexual satisfaction.

For inter- and intrapersonal resources, the bivariate analyses of our study identified a positive correlation 
between factors such as social support, relationship satisfaction, and functioning levels including global quality 
of life, and the outcome of sexual satisfaction. Previous research among cancer survivors found that higher sexual 
satisfaction was significantly associated with higher relationship satisfaction31. Our correlation was relatively 
small and in regression analyses, we found no such effect. There is evidence that the correlation between sexual 
satisfaction and relationship satisfaction is weaker for those in long-term relationships54. We did not control 
whether participants were in a short or long-term relationship at the time of the survey. Relationship length 
could be a valuable factor to investigate in further studies.

We found that survivors did not address sexual issues, nor did they felt the need to discuss them. Given the 
many survivors who express dissatisfaction with sexuality, at least the opportunity to talk about it should be 
provided. We did not ask respondents whether their physicians had provided them with information on possible 
side effects of cancer treatment on their sexuality or other relevant concerns regarding survivors’ sexual health. 
Patients should receive educational materials with cancer-specific information on sexual problems, including 

Table 5.   Multivariate hierarchical logistic regression of sexual satisfaction with associated factors. 
R2 = Nagelkerke R2, p = significance, *p < .05, **p < .01, ***p < .001.

Dependent variable: sexual satisfaction

Model 1 Model 2 Model 3 Model 4 Model 5

Beta p Beta p Beta p Beta p Beta p

Sex 0.04 .384 0.09 .064 0.16***  < .001 0.18***  < .001 0.16***  < .001

Chemotherapy − 0.07 .143 − 0.02 .627 0.01 .776 0.05 .302

Radiation 0.01 .869 0.03 .567 0.01 .878 − 0.00 .984

Hormone therapy − 0.19***  < .001 − 0.13** .006 − 0.12** .008 − 0.10* .031

Chronic comorbidity index − 0.12* .025 − 0.13* .019 − 0.10 .073

Fatigue − 0.24*** .000 − 0.07 .347 − 0.06 .464

Nausea/ vomiting − 0.04 .453 − 0.00 .938 0.01 .822

Pain − 0.02 .706 − 0.01 .900 0.04 .561

Physical functioning 0.10 .113 0.10 .127 0.00 .986

Anxiety 0.18 .075 0.17 .074

Depression − 0.21 .041 − 0.19 .060

Emotional Functioning 0.18* .013 0.09 .229

Cognitive Functioning 0.08 .136 0.04 .499

Partnership satisfaction 0.07 .108

Social support 0.05 .198

Social Functioning 0.21***  < .001

Roles Functioning 0.05 .509

Global quality of life 0.11 .090

Adjusted R2 0.00 0.04 0.20 0.23 0.27

Change in R2 0.00 0.04 0.17 0.03 0.05

Change in F 0.759 6.873*** 20.217*** 4.910*** 5.936***

Sig. Change in F .384  < .001  < .001  < .001  < .001
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guidance on topics such as resumption of sexual intercourse after abstinence, ways to increase sexual desire 
and alternative ways to feel sexual pleasure and material on how to communicate this topic (e.g. within the 
partnership)55.

Study strengths and limitations.  Our study is based on a large and representative cohort of cancer sur-
vivors, as access was through a cancer registry, which ensured validated diagnostic information and an excellent 
representation of cancer diagnosis in Germany. Another strength of our study is that the sample represents a 
wide age range (18–85 years) and a balanced gender ratio.

However, our study also has limitations. As we examined sexual satisfaction in a cross-sectional setting, 
this does not allow interferences on causality. Thus further studies on longitudinal effects should be conducted.

The frequency of occurrence estimation was based on self-reports. Sexual health and its vulnerability is an 
issue prone to stigmatization. It is also possible that self-reported data is biased towards underestimation or is 
subject to social acceptability bias. It should be noted, however, that this problem may be exacerbated in the 
context of face-to-face interviews with patients. As such, the assessment by self-report may provide compara-
tively more valid data.

Because the questionnaire used for our study was a newly developed instrument, normative data from the 
population were not available. Especially for the validation of this new sexuality questionnaire, it would therefore 
be interesting to present the questions to a cancer-free sample. This could also provide insights as to whether the 
associations found differ between cancer survivors and the general population.

Clinical implications.  Nearly half of all respondents were less satisfied with their sexuality compared to 
the time before cancer diagnosis. Thus, lower sexual satisfaction seems to be present even up to 10 years after 
cancer diagnosis. At the same time, sexuality is still a major taboo subject. This is most evident in a lack of com-
munication about this specific topic in clinical practice. Sexual satisfaction was associated with physical and 
psychosocial symptom burden. Managing and reducing cancer survivors’ comorbidities manifesting as physical 
and psychological symptom burden is important for improving their sexual satisfaction. Health care provid-
ers should understand, evaluate and treat sexual health issues, including those of long-term cancer survivors. 
Further research is needed to examine the factors that influence sexual satisfaction in cancer survivors in lon-
gitudinal studies.

Data availability
The datasets generated during and/or analysed during the current study are available from the corresponding 
author on reasonable request.

Received: 5 October 2022; Accepted: 19 January 2023

References
	 1.	 Miller, K. et al. Cancer treatment and survivorship statistics. CA Cancer J. Clin. 66, 271–289. https://​doi.​org/​10.​3322/​caac.​21349 

(2016).
	 2.	 Leach, C. et al. The complex health profile of long-term cancer survivors: Prevalence and predictors of comorbid conditions. J. 

Cancer Surviv. 9, 239–251. https://​doi.​org/​10.​1007/​s11764-​014-​0403-1 (2014).
	 3.	 Wu, H. & Harden, J. Symptom burden and quality of life in survivorship. Cancer Nurs. 38, E29–E54. https://​doi.​org/​10.​1097/​NCC.​

00000​00000​000135 (2015).
	 4.	 Sears, C., Robinson, J. & Walker, L. A comprehensive review of sexual health concerns after cancer treatment and the biopsycho-

social treatment options available to female patients. Eur. J. Cancer Care 27, e12738. https://​doi.​org/​10.​1111/​ecc.​12738 (2018).
	 5.	 Brédart, A. et al. Prevalence and associated factors of sexual problems after early-stage breast cancer treatment: Results of a French 

exploratory survey. Psychooncology 20, 841–850. https://​doi.​org/​10.​1002/​pon.​1789 (2010).
	 6.	 Gilbert, E., Ussher, J. & Perz, J. Renegotiating sexuality and intimacy in the context of cancer: The experiences of carers. Arch. Sex. 

Behav. 39, 998–1009. https://​doi.​org/​10.​1007/​s10508-​008-​9416-z (2008).
	 7.	 Erens, B. et al. Health status, sexual activity and satisfaction among older people in Britain: A mixed methods study. PLoS ONE 

14, 213835. https://​doi.​org/​10.​1371/​journ​al.​pone.​02138​35 (2019).
	 8.	 Oberguggenberger, A. S. et al. Phase 1–3 of the cross-cultural development of an EORTC questionnaire for the assessment of 

sexual health in cancer patients: The EORTC SHQ-22. Cancer Med. 7, 635–645. https://​doi.​org/​10.​1002/​cam4.​1338 (2019).
	 9.	 Reese, J. B., Handorf, E. & Haythornthwaite, J. A. Sexual quality of life, body image distress, and psychosocial outcomes in colorectal 

cancer: A longitudinal study. Support Care Cancer 26, 3431–3440. https://​doi.​org/​10.​1007/​s00520-​018-​4204-3 (2018).
	10.	 Candy, B. et al. Interventions for sexual dysfunction following treatments for cancer in women. Cochrane Database Syst. Rev. 2, 

CD005540. https://​doi.​org/​10.​1002/​14651​858.​CD005​540.​pub3 (2016).
	11.	 National Cancer Institute. Sexuality and Reproductive Issues (Physician Data Query): Health Professional Version. (2004).
	12.	 Boquiren, V. et al. Sexual functioning in breast cancer survivors experiencing body image disturbance. Psychooncology 25, 66–76. 

https://​doi.​org/​10.​1002/​pon.​3819 (2015).
	13.	 Wani, S. et al. Breast specific functional and symptom analysis in female breast cancer survivors. J. Cancer Res. Ther. 14, 521. https://​

doi.​org/​10.​4103/​0973-​1482.​165867 (2018).
	14.	 Jackson, S., Wardle, J., Steptoe, A. & Fisher, A. Sexuality after a cancer diagnosis: A population-based study. Cancer 122, 3883–3891. 

https://​doi.​org/​10.​1002/​cncr.​30263 (2016).
	15.	 Flynn, K. et al. Sexual functioning along the cancer continuum: Focus group results from the Patient-Reported Outcomes Meas-

urement Information System (PROMIS®). Psychooncology 20, 378–386. https://​doi.​org/​10.​1002/​pon.​1738 (2010).
	16.	 Adam, S. et al. Health-related quality of life in long-term survivors with localised prostate cancer by therapy—Results from a 

population-based study. Eur. J. Cancer Care 28, 13076. https://​doi.​org/​10.​1111/​ecc.​13076 (2019).
	17.	 de Boer, S. et al. Long-term impact of endometrial cancer diagnosis and treatment on health-related quality of life and cancer 

survivorship: Results from the randomized PORTEC-2 trial. Int. J. Radiat. Oncol. Biol. Phys. 93, 797–809. https://​doi.​org/​10.​1016/j.​
ijrobp.​2015.​08.​023 (2015).

https://doi.org/10.3322/caac.21349
https://doi.org/10.1007/s11764-014-0403-1
https://doi.org/10.1097/NCC.0000000000000135
https://doi.org/10.1097/NCC.0000000000000135
https://doi.org/10.1111/ecc.12738
https://doi.org/10.1002/pon.1789
https://doi.org/10.1007/s10508-008-9416-z
https://doi.org/10.1371/journal.pone.0213835
https://doi.org/10.1002/cam4.1338
https://doi.org/10.1007/s00520-018-4204-3
https://doi.org/10.1002/14651858.CD005540.pub3
https://doi.org/10.1002/pon.3819
https://doi.org/10.4103/0973-1482.165867
https://doi.org/10.4103/0973-1482.165867
https://doi.org/10.1002/cncr.30263
https://doi.org/10.1002/pon.1738
https://doi.org/10.1111/ecc.13076
https://doi.org/10.1016/j.ijrobp.2015.08.023
https://doi.org/10.1016/j.ijrobp.2015.08.023


10

Vol:.(1234567890)

Scientific Reports |         (2023) 13:2011  | https://doi.org/10.1038/s41598-023-28496-1

www.nature.com/scientificreports/

	18.	 Kerleau, C. et al. Long-term quality of life among localised prostate cancer survivors: QALIPRO population-based study. Eur. J. 
Cancer 63, 143–153. https://​doi.​org/​10.​1016/j.​ejca.​2016.​05.​020 (2016).

	19.	 Lutgendorf, S. et al. Quality of life among long-term survivors of advanced stage ovarian cancer: A cross-sectional approach. 
Gynecol. Oncol. 146, 101–108. https://​doi.​org/​10.​1016/j.​ygyno.​2017.​05.​008 (2017).

	20.	 Thong, M., Mols, F., Kil, P., Korfage, I. & van de Poll-Franse, L. Prostate cancer survivors who would be eligible for active surveil-
lance but were either treated with radiotherapy or managed expectantly: Comparisons on long-term quality of life and symptom 
burden. BJU Int. 105, 652–658. https://​doi.​org/​10.​1111/j.​1464-​410X.​2009.​08815.x (2010).

	21.	 Boa, R. & Grénman, S. Psychosexual health in gynecologic cancer. Int. J. Gynecol. Obstet. 143, 147–152. https://​doi.​org/​10.​1002/​
ijgo.​12623 (2018).

	22.	 Drummond, F. et al. Long-term health-related quality of life of prostate cancer survivors varies by primary treatment Results from 
the PiCTure (Prostate Cancer Treatment, your experience) study. J.Cancer Surviv. 9, 361–372. https://​doi.​org/​10.​1007/​s11764-​014-​
0419-6 (2015).

	23.	 Huddart, R. et al. Fertility, gonadal and sexual function in survivors of testicular cancer. Br. J. Cancer 93, 200–207. https://​doi.​org/​
10.​1038/​sj.​bjc.​66026​77 (2005).

	24.	 Jonker-Pool, G. et al. Sexual functioning after treatment for testicular cancer—Review and meta-analysis of 36 empirical studies 
between 1975–2000. Arch. Sex. Behav. 30, 55–74. https://​doi.​org/​10.​1023/a:​10264​68707​362 (2001).

	25.	 Punnen, S., Cowan, J., Chan, J., Carroll, P. & Cooperberg, M. Long-term health-related quality of life after primary treatment for 
localized prostate cancer: Results from the CaPSURE registry. Eur. Urol. 68, 600–608. https://​doi.​org/​10.​1016/j.​eururo.​2014.​08.​
074 (2015).

	26.	 Bandak, M. et al. Sexual function in a nationwide cohort of 2,260 survivors of testicular cancer after 17 years of followup. J. Urol. 
200, 794–800. https://​doi.​org/​10.​1016/j.​juro.​2018.​04.​077 (2018).

	27.	 Dahl, A. et al. Long-term cervical cancer survivors on disability pension: A subgroup in need of attention from health care provid-
ers. J. Cancer Surviv. 14, 578–585. https://​doi.​org/​10.​1007/​s11764-​020-​00877-9 (2020).

	28.	 Davis, K. et al. The association of long-term treatment-related side effects with cancer-specific and general quality of life among 
prostate cancer survivors. Urology 84, 300–306. https://​doi.​org/​10.​1016/j.​urolo​gy.​2014.​04.​036 (2014).

	29.	 Khalil, J. et al. Impact of cervical cancer on quality of life: Beyond the short term (Results from a single institution). Gynecol.Oncol. 
Res. Pract. 2, 7. https://​doi.​org/​10.​1186/​s40661-​015-​0011-4 (2015).

	30.	 van Stam, M. et al. Prevalence and correlates of mental health problems in prostate cancer survivors: A case-control study com-
paring survivors with general population peers. Urol. Oncol. Semin. Origin. Investig. 35(531), e1-531.e7. https://​doi.​org/​10.​1016/j.​
urolo​nc.​2017.​03.​028 (2017).

	31.	 Michael, S., Skaczkowski, G. & Wilson, C. Sexual satisfaction and sexual distress after cancer: The role of body image disruption, 
self-compassion, sexual pain and relationship satisfaction. Psychooncology 30, 1902–1909. https://​doi.​org/​10.​1002/​pon.​5755 (2021).

	32.	 Wang, J. et al. Comorbidity, lifestyle factors, and sexual satisfaction among Chinese cancer survivors. Cancer Med. 10, 6058–6069. 
https://​doi.​org/​10.​1002/​cam4.​4118 (2021).

	33.	 Götze, H., Taubenheim, S., Dietz, A., Lordick, F. & Mehnert, A. Comorbid conditions and health-related quality of life in long-
term cancer survivors-associations with demographic and medical characteristics. J. Cancer Surviv. 12, 712–720. https://​doi.​org/​
10.​1007/​s11764-​018-​0708-6 (2018).

	34.	 Koch, L., Jansen, L., Brenner, H. & Arndt, V. Fear of recurrence and disease progression in long-term (≥5 years) cancer survivors-a 
systematic review of quantitative studies. Psychooncology 22, 1–11. https://​doi.​org/​10.​1002/​pon.​3022 (2012).

	35.	 Bayliss, E. A., Ellis, J. L. & Steiner, J. F. Subjective assessments of comorbidity correlate with quality of life health outcomes: Initial 
validation of a comorbidity assessment instrument. Health Qual. Life Outcomes 3, 51. https://​doi.​org/​10.​1186/​1477-​7525-3-​51 
(2005).

	36.	 Bayliss, E. A., Ellis, J. L. & Steiner, J. F. Seniors’ self-reported multimorbidity captured biopsychosocial factors not incorporated into 
two other databased morbidity measures. J. Clin. Epidemiol. 62, 550–7.e1. https://​doi.​org/​10.​1016/j.​jclin​epi.​2008.​05.​002 (2009).

	37.	 Aaronson, N. et al. The European organization for research and treatment of cancer QLQ-C30: A quality-of-life instrument for 
use in international clinical trials in oncology. J. Natl. Cancer Inst. 85, 365–376. https://​doi.​org/​10.​1093/​jnci/​85.5.​365 (1993).

	38.	 Fayers, P. et al. The EORTC QLQ-C30 Scoring Manual 3rd edn. (European Organisation for Research and Treatment of Cancer, 
2001).

	39.	 Löwe, B., Spitzer, R. L., Zipfel, S. & Herzog, W. PHQ-D: Gesundheitsfragebogen für Patienten; Manual Komplettversion und Kurzform 
2nd edn. (Pfizer, 2002). https://​doi.​org/​10.​1026/​0012-​1924.​50.4.​171.

	40.	 Hahlweg, K. Fragebogen zur Partnerschaftsdiagnostik (FPD). Handanweisung (Hogrefe, 1996).
	41.	 Meltzer, H. Development of a common instrument for mental health. In EUROHIS: Developing Common Instruments for Health 

Surveys (eds Nosikov, A. & Gudex, C.) (IOS Press, 2003).
	42.	 Dalgard, O., Bjørk, S. & Tambs, K. Social support, negative life events and mental health. Br. J. Psychiatry 166, 29–34. https://​doi.​

org/​10.​1192/​bjp.​166.1.​29 (1995).
	43.	 Kilpeläinen, K., Aromaa, A., the ECHIM project. European Health Indicators: Development and Initial Implementation. Final report 

of the ECHIM project. (National Public Health Institute, 2008).
	44.	 Cohen, J. Statistical Power Analysis for the Behavioral Sciences 2nd edn. (Lawrence Erlbaum, 1988).
	45.	 James, G., Witten, D., Hastie, T., & Tibshirani, R. Unsupervised learning. In An Introduction to Statistical Learning 373–418 

(Springer, 2013).
	46.	 IBM Corp. IBM SPSS Statistics for Windows, Version 26.0 (IBM Corp, 2019).
	47.	 Dekker, A., Matthiesen, S., Cerwenka, S., Otten, M. & Briken, P. Health, sexual activity, and sexual satisfaction. Dtsch. Arztebl. Int. 

117, 645–652. https://​doi.​org/​10.​3238/​arzte​bl.​2020.​0645 (2020).
	48.	 McNulty, J. & Fisher, T. Gender differences in response to sexual expectancies and changes in sexual frequency: A short-term 

longitudinal study of sexual satisfaction in newly married couples. Arch. Sex. Behav. 37, 229–240. https://​doi.​org/​10.​1007/​s10508-​
007-​9176-1 (2007).

	49.	 Schmiedeberg, C. & Schröder, J. Does sexual satisfaction change with relationship duration?. Arch. Sex. Behav. 45, 99–107. https://​
doi.​org/​10.​1007/​s10508-​015-​0587-0 (2016).

	50.	 Dorfman, C. et al. Partner status moderates the relationships between sexual problems and self-efficacy for managing sexual prob-
lems and psychosocial quality-of-life for postmenopausal breast cancer survivors taking adjuvant endocrine therapy. Menopause 
26, 823–832. https://​doi.​org/​10.​1097/​GME.​00000​00000​001337 (2019).

	51.	 Akyol, M. et al. Sexual satisfaction, anxiety, depression and quality of life among Turkish colorectal cancer patients [Izmir Oncol-
ogy Group (IZOG) study]. Jpn. J. Clin. Oncol. 45, 657–664. https://​doi.​org/​10.​1093/​jjco/​hyv051 (2015).

	52.	 Carmack Taylor, C., Basen-Engquist, K., Shinn, E. & Bodurka, D. Predictors of sexual functioning in ovarian cancer patients. J. 
Clin. Oncol. 22, 881–889. https://​doi.​org/​10.​1200/​JCO.​2004.​08.​150 (2004).

	53.	 Mitchell, K. et al. Sexual function in Britain: Findings from the third national survey of sexual attitudes and lifestyles (Natsal-3). 
The Lancet 382, 1817–1829. https://​doi.​org/​10.​1016/​S0140-​6736(13)​62366-1 (2013).

	54.	 Lewandowski, K. & Schrage, T. A comparison of relationship satisfaction and sexual satisfaction in short-term and long-term 
relationships. J. Undergrad. Res. 13, 1–4 (2010).

	55.	 Schover, L. Sexual quality of life in men and women after cancer. Climacteric 22, 553–557. https://​doi.​org/​10.​1080/​13697​137.​2018.​
15268​93 (2018).

https://doi.org/10.1016/j.ejca.2016.05.020
https://doi.org/10.1016/j.ygyno.2017.05.008
https://doi.org/10.1111/j.1464-410X.2009.08815.x
https://doi.org/10.1002/ijgo.12623
https://doi.org/10.1002/ijgo.12623
https://doi.org/10.1007/s11764-014-0419-6
https://doi.org/10.1007/s11764-014-0419-6
https://doi.org/10.1038/sj.bjc.6602677
https://doi.org/10.1038/sj.bjc.6602677
https://doi.org/10.1023/a:1026468707362
https://doi.org/10.1016/j.eururo.2014.08.074
https://doi.org/10.1016/j.eururo.2014.08.074
https://doi.org/10.1016/j.juro.2018.04.077
https://doi.org/10.1007/s11764-020-00877-9
https://doi.org/10.1016/j.urology.2014.04.036
https://doi.org/10.1186/s40661-015-0011-4
https://doi.org/10.1016/j.urolonc.2017.03.028
https://doi.org/10.1016/j.urolonc.2017.03.028
https://doi.org/10.1002/pon.5755
https://doi.org/10.1002/cam4.4118
https://doi.org/10.1007/s11764-018-0708-6
https://doi.org/10.1007/s11764-018-0708-6
https://doi.org/10.1002/pon.3022
https://doi.org/10.1186/1477-7525-3-51
https://doi.org/10.1016/j.jclinepi.2008.05.002
https://doi.org/10.1093/jnci/85.5.365
https://doi.org/10.1026/0012-1924.50.4.171
https://doi.org/10.1192/bjp.166.1.29
https://doi.org/10.1192/bjp.166.1.29
https://doi.org/10.3238/arztebl.2020.0645
https://doi.org/10.1007/s10508-007-9176-1
https://doi.org/10.1007/s10508-007-9176-1
https://doi.org/10.1007/s10508-015-0587-0
https://doi.org/10.1007/s10508-015-0587-0
https://doi.org/10.1097/GME.0000000000001337
https://doi.org/10.1093/jjco/hyv051
https://doi.org/10.1200/JCO.2004.08.150
https://doi.org/10.1016/S0140-6736(13)62366-1
https://doi.org/10.1080/13697137.2018.1526893
https://doi.org/10.1080/13697137.2018.1526893


11

Vol.:(0123456789)

Scientific Reports |         (2023) 13:2011  | https://doi.org/10.1038/s41598-023-28496-1

www.nature.com/scientificreports/

Acknowledgements
We greatly appreciate the contributions of the patients participating in this study. The author(s) acknowledge 
support from the German Research Foundation (DFG) and Universität Leipzig within the program of Open 
Access Publishing.

Author contributions
All authors contributed to the study conception and design. Material preparation, data collection and analysis 
were performed by H.G., S.H. and S.T. The first draft of the manuscript was written by S.H. and all authors com-
mented on previous versions of the manuscript. All authors read and approved the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. This study was supported by the Swiss Bridge 
Foundation (Swiss Bridge Award 2013). The funding source was not involved in any stage of the research process.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https://​doi.​org/​
10.​1038/​s41598-​023-​28496-1.

Correspondence and requests for materials should be addressed to S.H.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note  Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

Open Access   This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

© The Author(s) 2023

https://doi.org/10.1038/s41598-023-28496-1
https://doi.org/10.1038/s41598-023-28496-1
www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/

	Physical and psychosocial factors associated with sexual satisfaction in long-term cancer survivors 5 and 10 years after diagnosis
	Methods
	Study design and sample. 
	Study recruitment and data collection. 
	Study measures. 
	Sociodemographic and clinical data. 
	Sexual satisfaction. 
	Physical symptom burden. 
	Chronic comorbidity index. 
	Symptom scales and physical functioning. 

	Psychological symptom burden. 
	Depression and general anxiety disorder symptomatology. 
	Emotional and cognitive functioning. 

	Inter- and intrapersonal resources. 
	Satisfaction with the relationship. 
	Functioning scales and global quality of life. 
	Social support. 


	Statistical analysis. 
	Ethical approval. 
	Consent to participate. 

	Results
	Sample. 
	Non-responder analysis. 

	Sexual satisfaction. 
	Associations with sexual satisfaction. 
	Factors predicting sexual satisfaction. 

	Discussion
	Study strengths and limitations. 
	Clinical implications. 

	References
	Acknowledgements


