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Purpose: A diagnosis of testicular cancer (TC) at a relatively young age can have 
a dramatic impact on the psychological well-being of those affected. The aim of this review 
was to synthesize recent evidence to provide an updated account of the prevalence, severity 
and correlates of anxiety, depression, fear of cancer recurrence (FCR) and distress in TC 
survivors.
Patients and Methods: A systematic literature review was conducted from 
September 2017 until June 2020 using electronic databases including Embase, MEDLINE, 
PsycINFO, Scopus and Web of Science. Study eligibility and quality were independently 
assessed by two reviewers. Narrative synthesis was used to depict the severity (mean/median 
scores), prevalence (proportions above standard clinical thresholds) and correlates of study 
outcomes.
Results: A total of 988 articles were identified for screening after duplicate removal. Fifty- 
six full-text articles were screened, and eight articles met the inclusion criteria. The reported 
prevalence of the outcomes varied across studies (clinical levels of anxiety ranged from 6.9% 
to 21.1%, depression varied from 4.7% to 7%, distress was found between 25% and 41.4%, 
prevalence of FCR was not reported). Few studies compared TC survivors with other 
populations. Correlates of poorer psychological outcomes included younger age, relationship 
status, employment status, poorer sexual functioning, impaired masculinity and coping 
strategies.
Conclusion: Anxiety seems to be the most common issue for TC survivors. Men who are 
single or unemployed appear most at risk of poorer psychological outcomes, which seem 
associated with impaired masculinity and sexual function. More research is needed to 
identify TC survivors most likely to need one of the increasing number of psychological 
interventions being developed for TC survivors.
Keywords: anxiety, cancer survivors, depression, distress, fear of cancer recurrence, 
testicular neoplasms

Introduction
Testicular cancer (TC) is considered the most prevalent cancer type in young men,1 

with more than 71,000 new cases in 2018 worldwide.2 Low mortality rates (<10%) 
and good prognosis are the results of the highly effective main treatment options, 
including orchidectomy, radiotherapy and cisplatin-based chemotherapy.1 The low 
mortality rate means that there is a growing number of TC survivors.
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Living after TC represents a challenge in the physical, 
social and emotional domains.3 TC survivors have to be 
followed-up on a long-term basis regarding fertility and 
the potential of developing second cancers, hypogonadism, 
sexual dysfunction, cardiovascular disease, metabolic syn-
drome, ongoing fatigue and other concerns.1,4 The burden 
and risk of treatment side effects are generally higher for 
those who received chemotherapy.4

TC survivors are often concerned about sexuality, fer-
tility, body image and male identity5–7 which can impact 
survivor’s quality of life. For instance, a recent study 
found that at least 26% of TC patients experienced sexual 
dysfunction and 28% had significant reproductive 
concerns.8 Occupational and career-related issues also 
arise from the TC experience,7 causing several challenges 
to this population of young to middle-aged men. The 
adjustment to the cancer experience can also be impacted 
by a number of variables, including having children, and 
marital and employment status.5,6 Interestingly, a study 
showed that at least 20% of TC survivors needed psycho-
logical support due to the cancer experience even after 
7–10 years post-treatment.9

Distress, anxiety and depression in TC survivors have 
been studied in the last few decades. The psychological 
impact and experience of TC diagnosis might differ from 
the impact and experience in other cancer types, especially 
those in older populations. Studies that have explored 
distress among TC survivors have found that participants 
with an experience of TC experience similar levels of 
distress compared to the general population or other cancer 
populations.10 However, TC survivors who are not 
employed, have lower educational status and are single 
are at higher risk of elevated distress.11 Another study 
has found an association between distress and reduced 
quality of life.12 In addition, chemotherapy side effects 
related to the cognitive function seem to be associated 
with higher distress.13

Our previous review found that TC survivors report 
higher prevalence and severity of anxiety than in the gen-
eral population.10 There is also evidence that the younger 
the patient, the higher the risk of experiencing clinical 
levels of anxiety.14 Research has also revealed that higher 
cancer-related fatigue is associated with higher levels of 
anxiety in TC survivors.15

Depression has been linked to the diagnosis and post- 
treatment phases of TC.16,17 Our previous review found 
that most studies did not report higher levels of depression 
among TC survivors than the general population. 

However, TC literature has reported various rates of 
depression. For instance, an Australian study found clin-
ical levels of depression in 20%16 of the sample while 
a study in the United States (California) found this out-
come in 34%.18 In contrast, a Serbian study found that 
12% of TC survivors experienced mild or moderate 
depression.19 The National Comprehensive Cancer 
Network20 indicated that there is no sufficient evidence 
to argue that TC survivors experience higher levels of 
depression than the general population.

Our previous review reported that 1 in 3 TC survivors 
suffer from fear of cancer recurrence (FCR),10 based on 
evidence from only six studies. There has been growing 
recognition and investigation of FCR in TC survivors, but 
recent studies including different samples and measures 
have produced mixed results regarding the prevalence of 
FCR among TC survivors. Studies have reported between 
37%21 to 58%22 of TC survivors experiencing above- 
threshold levels of FCR. Another study23 found out that 
around 20% of young adult cancer survivors expressed 
being worried about cancer recurrence and getting another 
cancer. A recent systematic review found that FCR pre-
valence varied from 31% to 85% in adolescent and young 
adult cancer survivors.24

In brief, findings to date regarding distress, anxiety, 
depression and FCR in TC survivors are mixed. Several 
large studies have been published in the field since the last 
review and there is a pressing need to identify TC survi-
vors who are in need of psychological support and may 
benefit from the growing number of psychological inter-
ventions for TC survivors.22,25 A companion review looks 
at summarising quality of life data concerning the physical 
impact of various treatments for testicular cancer. This 
article aims to update our previous systematic review to 
provide more current insights around distress, anxiety, 
depression and FCR among testicular cancer survivors. 
The review objectives remain the same as per our previous 
review:

1. To determine the prevalence and severity of anxiety, 
depression, FCR, and distress in TC survivors (compared 
with the general population or other cancer survivors);

2. To identify TC survivors at risk of worse outcomes 
by exploring correlates of anxiety, depression, FCR, and 
distress, such as sociodemographic, disease and treatment 
received, and other psychosocial measures such as person-
ality traits, social support, self-esteem, among others;

3. To evaluate relationships between anxiety, depres-
sion, FCR, distress, and other variables in TC survivors.
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Patients and Methods
A systematic review of literature published since October 2017 
(search date of the previous review) was conducted according 
to Preferred Reporting Items of Systematic reviews and Meta- 
Analyses (PRISMA) guidelines. See Supplementary Table 1 
for the PRISMA Checklist.26

Search Strategy
A total of five electronic databases were searched (Embase, 
MEDLINE, PsycINFO, Scopus and Web of Science) from the 
1st of October 2017 to the 14th of June 2020. As this is an 
updated review, the same main keywords from the previous 
review were used including ‘testicular’ OR ‘testis’ OR ‘testes’, 
AND “cancer*” OR “neoplasm*” OR “carcino*” OR “sar-
coma*” OR “malignan*” OR “tumour*” OR “tumor*” OR 
“metasta*”, AND “anx*” OR “depress*” OR “fear of recur-
rence” OR “distress*” OR “stress*” OR “emotion*” OR 
“mental health” OR “post-traumatic stress disorder”). See 
a search example on Appendix 1. The search was broadened 
by exploding key terms or Subject Heading (MESH) terms for 
the above-mentioned databases. Additional ancillary search 
procedures were applied, including citation tracking and hand 
searching of reference lists of 9 articles (mostly reviews, see 
Appendix 2) considered relevant by authors OR and ABS.

Eligibility Criteria
Studies that met the following selection criteria were included: 
a) original research reporting relevant quantitative Patient 
Reported Outcomes (PROs) from adult patients (≥18 years 
old) who completed TC treatment; b) at least 50% of the 
sample consisted of unilateral TC survivors who had com-
pleted treatment after 1977 (date of cisplatin-based chemother-
apy implementation), or the TC survivor data is reported 
separately if diverse cancer survivors were included in the 
study; c) studies that presented quantitative patient-reported 
outcome (PRO) data regarding anxiety, depression, fear of 
cancer recurrence (FCR) or psychological distress without 
the influence of any intervention for a specific time point (as 
opposed to change scores). Studies were excluded if they were 
conference abstracts, not published in peer review journals, 
systematic or literature reviews, commentaries, policy-making 
documents or theoretical articles.

Procedures
The search strategy was applied individually to each data-
base. All records were saved using EndNote and dupli-
cates were removed. Reviewer OR screened titles and 

abstracts to exclude obviously irrelevant studies. The full 
texts of potentially relevant articles were assessed by two 
reviewers (OR and ABS) who used the inclusion and 
exclusion criteria to determine eligibility. Discussions 
between the two reviewers took place, and a consensus 
was reached regarding the final articles to be included.

Quality Assessment
A modified version (reduced to 14 items) of the quality of 
health care intervention studies checklist27 was used to 
appraise the quality of the studies on four different areas: 
internal validity and bias (6 items), reporting (5 items), external 
validity (2 items), and power (1 item). Each item was scored 1 
point when met, or 0 if not met or unable to be determined. 
Scores were transformed into a 0–100 scale based on the total 
number of applicable items to each article. The checklist 
thresholds are poor (≤49), fair (50–79) and good (≥80). 
Authors OR and SN assessed each article independently; dis-
crepancies were resolved through discussions with 
author ABS.

Data Extraction and Data Analysis
The key data collected from each article included: research 
location, number of recruitment centres, study design, 
assessment time points, comparison group (if applicable), 
the total number of TC survivors and response rate, parti-
cipants’ age, treatment received, assessed PROs, systema-
tic review objective addressed, overall prevalence and 
severity of each PRO, prevalence and severity of each 
PRO relative to the comparison group (when the compar-
ison group did not include TC survivors), demographic, 
disease and treatment correlates of each PRO, and the 
association between PROs. Authors OR and SN extracted 
half of the articles each. Both OR and SN checked each 
other’s extraction to make sure that all the data was col-
lected accurately and consistently.

Data Analysis
A narrative synthesis was used to depict the severity 
(mean/median scores) and prevalence (proportions above 
standard clinical thresholds) of PROs of interest. Due to 
the small number of articles included and the variety of 
measures used, a meta-analysis was deemed inappropriate.

Results
The search identified a total of 2058 records from all 
sources (1568 records from electronic databases, and 490 
records from reference list check and citation tracking). 
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See PRISMA flow diagram in Figure 1). More than half of 
the records were duplicates (n=1070), leaving 988 articles 
for screening. The initial screening of titles and abstract 
excluded 94.3% of the articles (n=932). This resulted in 56 
full-text articles being screened by two authors, who after 
discussions determined that eight articles met inclusion 
criteria for the review. PRISMA Flow Diagram.

Quality Assessment
Table 1 displays the results of the study quality assess-
ment. Total scores on the 0–100 transformed score ranged 
from 64 to 92. Five articles (62.5%) were considered of 
fair quality, while three (37.5%) were good quality. No 

studies were excluded from analysis due to low methodo-
logical quality and all studies were allocated an equal 
weighting for analysis.

Study Characteristics
Three studies were conducted in Denmark, while there 
was one study each from the United States, Brazil, 
Canada, Australia and New Zealand. One study recruited 
participants from multiple European countries.28 Five stu-
dies (out of 8) only had one recruitment site. The most 
common study design was cross-sectional (n=6); however, 
there was one longitudinal study,29 and one randomized 
controlled trial.30 Study assessment time points varied 
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from an average of 3 to 19 years post-diagnosis, or 6 
months to 11.9 years post-treatment. Only two 
studies28,31 had a comparison group of non-TC survivors.

Each study included between 29 and 2260 participants. 
The total number of participants across all studies was 
2898 (one study31 is excluded from this count as they are 
the same participants from another publication,32 but each 
study reported different outcomes). The overall participant 
response rate average was 58.8% (range: 7–93%). TC 
survivors were 49 years old on average (pooled mean) at 
the time of assessment (range: 25–61 years). Most partici-
pants were treated with orchiectomy (n=2885; 99.5%), 
with some receiving chemotherapy (n=1157; 39.9%) or 
radiotherapy (n=340; 11.7%). All studies (n=8) included 
TC survivors who received orchiectomy and chemother-
apy. Five of these studies included survivors who also had 
radiotherapy. A single study32 indicated that a few partici-
pants received more than two treatments. Only one study28 

exclusively included a sample of survivors who received 
both orchiectomy and chemotherapy. The three largest 
studies included all main treatment types (orchiectomy, 
chemotherapy, and radiotherapy), potentially reducing 
selection bias.

Prevalence and Severity of Anxiety
Five studies assessed anxiety (3 reported prevalence, while 
3 reported severity) using the HADS-A (four studies) or 
the Spielberger State Anxiety Scale 10-item inventory 
(SSAS-10). The reported prevalence of borderline abnor-
mal or abnormal anxiety was 6.9%,33 20%32 and 21.1%.34 

Two studies29,33 found mean HADS-A scores of 3.2 to 
6.16 (scale range 0–21), and another study30 reported 
SSAS-10 scores of 16.2 to 18.6 (scale range unclear).

Correlates of Anxiety
Anxiety was not significantly related to age34 or treatment 
type.29 One study found relationships of anxiety with 
cognitive-emotional regulation, sexual confidence and sex-
ual functioning.33

Prevalence and Severity of Depression
Six studies evaluated depression with either the HADS-D 
or the CES-D10/D20 with prevalence reported in three 
articles and severity scores in four articles. The prevalence 
of clinical levels of depression varied from 4.7% to 7% 
(see Table 2). Results from two studies29,33 that used the 
HADS-D found mean scores of 1.8 to 3.05 (scale range 
0–21), while the CES-D10 scores30 were 4.5 to 5.3 (scale 

range 0–30), and the CES-D20 score35 was 12.99 (scale 
range 0–60). No comparisons with groups of non-TC 
survivors were reported.

Correlates of Depression
Depression was not significantly related to age34 or treat-
ment type.29 One study found associations of depression 
with cognitive-emotional regulation, sexual confidence 
and sexual regulation.33 Another study reported 
a positive and significant correlation between depression 
and cancer-related masculine threat, as well as a significant 
and negative correlation with benefit finding.35

Prevalence and Severity of Fear of Cancer 
Recurrence (FCR)
A single study28 reported on the severity of FCR, assessed 
using the QLQ-TC26 future perspective subscale, finding 
a mean of 77/100 (SD=24).

Correlates of FCR
Single men were found to report less FCR than partnered 
men (see Table 2).

Prevalence and Severity of Distress
Distress was assessed in three studies using the Perceived 
Stress Scale (PSS)30,31 and the Distress Thermometer 
(DT).33 Prevalence was reported in two studies, and sever-
ity in three. When it comes to prevalence, the study that 
used the DT33 reported the highest prevalence with 41.4% 
(≥4). The study that utilized the PSS31 found that 25% of 
their sample had scores ≥16. Mean PSS scores ranged 
from 6.3 to 9.1 on a 0–40 scale range. DT mean score 
was 2.8 (low distress) within the 0–10 range.

Correlates of Distress
One study31 found that TC survivors experience a higher 
severity of distress than the general male population in 
a multivariable-adjusted analysis regardless of treatment 
received. The same study found that high distress is asso-
ciated with being single, unemployed, and reporting poor 
self-rated fitness.31 These authors also found that TC sur-
vivors had a higher prevalence of distress than the general 
men population until the age of 70 (after this age, the 
general population becomes the more distressed).31 

Distress was also found to be related to Cognitive- 
Emotional Regulation (R2=37%) in one study.33
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Discussion
The results of the current review suggest that anxiety is the 
main psychological burden for TC survivors, while depres-
sion, FCR and distress seem less prevalent and severe. 
Most (2 out of 3) studies reviewed found a similar pre-
valence of clinically significant anxiety (approximately 1 
in 5) to our previous review.10 This is also broadly con-
sistent with the prevalence of anxiety (21%) reported in 
a systematic review of long-term (≥5 years post-diagnosis) 
cancer survivors generally,36 but higher than prevalence 
estimates (eg, 9%) from large cohorts.37 While there was 
no comparison with general population controls among 
studies in the current review, previous evidence suggests 
that anxiety is more prevalent in TC survivors than in the 
general population (estimated anxiety prevalence 1 in 810). 
The studies that reported mean HADS-A scores were all of 
fair quality and HADS-A scores ranged from 3.2 to 6.16, 
lower than the range of mean HADS-A scores reported in 
our previous review (4.1 to 4.8) and broader than HADS- 
A score ranges for cancer survivors more generally (3.838 

to 5.539). The small samples in most of the studies may 
account for these differences, and the new findings do not 
change the conclusion from our previous review that TC 
survivors experience elevated mean anxiety levels. TC 
survivors may experience greater anxiety due to the exis-
tential challenge to their sense of invulnerability posed by 
being diagnosed with a life-threatening illness at 
a relatively young age. They may also worry about dealing 
with common life challenges that young and middle-aged 
men already face (eg, establishing a family and career) in 
combination with the body image, sexuality and fertility 
issues that come with TC.5–7

More efforts are needed to determine patient character-
istics that increase the risk of higher anxiety scores. One 
small fair-quality study found anxiety was associated with 
sexual confidence and functioning, and cognitive- 
emotional regulation. These findings add to the emerging 
evidence of a link between anxiety and sexual problems 
and the consistent associations between anxiety and cop-
ing efforts identified in our previous review. Together with 
self-reported physical symptoms and side effects, these 
factors are the most well-established indicators of TC 
survivors at greater risk of anxiety. Further research is 
needed to identify factors associated with greater risk of 
anxiety, but given the limited number of consistent risk 
factors identified, screening TC survivors for anxiety and 
offering them options to reduce anxiety through self- 

management (eg, e-TC) or consultation with an allied 
health professional is recommended.

Consistent with our previous review, depression 
appears to burden TC survivors less so than anxiety. 
Fewer than 1 in 14 TC survivors were found to have 
clinically significant depression in the currently reviewed 
studies (based on 3 studies including for 2436 TC survi-
vors). This is lower than the prevalence estimate (1 in 10) 
from the previous review, perhaps due to the use of dif-
ferent clinical cut-offs or cross-cultural variability, and 
lower than the prevalence of anxiety (1 in 5). Depression 
severity scores on both the HADS-D (1.8–3.05) and CES- 
D (12.99) found in the current review were broadly con-
sistent with those reported in our previous review and 
somewhat lower than what is seen in large mixed cohorts 
of cancer survivors (HADS-D M=5.0) and the general 
population (HADS-D M=5.4).39

The lower prevalence and severity of depression com-
pared with anxiety found in studies of TC survivors may 
indicate that prototypic symptoms of depression, such as 
sadness or anhedonia, are less common in these men. Both 
qualitative40 and quantitative41 studies have reported 
a renewed appreciation for life and a more positive out-
look after TC. However, it may also be that commonly 
used measures of depression (eg, the HADS-D), do not 
assess externalizing depressive symptoms (eg, substance 
misuse, risk-taking, and poor impulse control) that are 
reported more often, and with greater intensity, in men 
versus women with depression.42 Future studies of TC 
survivors could incorporate measures, such as the Male 
Depression Risk Scale,43 that are more sensitive to these 
symptoms to ensure that the low burden of depression in 
TC survivors is not a measurement artefact.

Our previous review10 found that depression was asso-
ciated with being unmarried/ lower social support, fatigue, 
negative health behaviours, avoidant and helpless/hopeless 
coping, poorer sexual functioning, previous psychological 
distress and altered body image and sense of masculinity. 
The current review identified further evidence supporting 
the relationship between depression and impaired mascu-
linity, sexual functioning and coping strategies. As TC is 
a cancer of a sexual organ, concerns and challenges around 
meeting certain sexual and masculine stereotypes at 
a young age may cause symptoms of depression. The 
correlates of depression in TC survivors, such as threats 
to masculinity, sexual difficulties and maladaptive coping 
strategies, may not be immediately apparent or readily 
disclosed, screening for depression may be warranted.
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The prevalence of distress (approximately 1 in 3 TC 
survivors) according to the two studies included in the 
current review is somewhat higher than the rate of 1 in 7 
seen in our previous review. Both of these prevalence 
estimates sit within the range of 7%36 to 46%44 seen in 
recent reviews and cohort studies of cancer survivors gen-
erally. The variation is likely to be due to the different 
measures and cut-offs used to assess distress.

While distress seems more common in TC survivors 
than the general population,31 the current review produced 
little additional evidence regarding correlates of distress 
specifically related to the experience of TC. Further evi-
dence was found for higher distress levels in TC survivors 
who are unemployed, unmarried (as in the general popula-
tion) or with poor self-assessed fitness, but specific aspects 
of the diagnosis and treatment of TC (eg, treatment type) 
were unrelated to distress. Consistent correlates of distress 
identified in our previous review include self-reported 
cognitive complaints and side effects, and a passive coping 
style.

The current review found no new evidence regarding 
the prevalence of FCR in TC survivors, which is estimated 
to affect 1 in 3 men according to the previous review.10 

One new study assessed FCR severity, and mean severity 
scores were found to be relatively low, adding to mixed 
evidence regarding the degree to which FCR affects TC 
survivors. Single/unmarried/un-partnered TC survivors 
were found to have higher FCR than partnered TC survi-
vors. Generally, FCR has been found to be no higher in 
single versus partnered cancer survivors,45 but it may be 
more problematic for single TC survivors, as TC survivors 
perceive a greater threat to their future relationships and 
fertility from potential recurrence.40

The results of this review and our previous review 
suggest that anxiety is the most problematic psychological 
consequence of TC, although other issues such as depres-
sion may be under-recognized, and limited evidence is 
available regarding FCR. Our previous review found that 
clinical variables, such as treatment type and time since 
treatment, which may have offered a useful signpost for 
clinicians of men at risk of poorer outcomes, were largely 
unrelated to psychological outcomes; this review found no 
new evidence to suggest otherwise. Preliminary evidence 
suggests that factors influencing how men cope with the 
diagnosis and treatment of TC (eg, social support, coping 
style and sexual concerns) are more related to psycholo-
gical outcomes in survivorship. Hence, it is not immedi-
ately apparent which TC survivors are at greatest risk of 

experiencing poorer psychological outcomes and when 
intervention may be most appropriate. While several 
large cross-sectional studies of TC survivors have been 
undertaken, well-powered theoretically driven longitudi-
nal studies using validated psychological measures to 
explore changes in psychological outcomes over time are 
still needed. Techniques such as latent class analysis may 
help identify the combination of factors that differentiate 
the minority of TC survivors who experience poorer out-
comes from the majority who adjust well. While it was 
outside the scope of this review, more research is also 
needed to understand how TC survivors’ psychological 
outcomes impact on partners’ or caregivers’ well-being 
and ability to provide support.46 Better supporting TC 
survivors caregivers’ may help optimise outcomes for 
both TC survivors and their caregivers, as greater social 
support has been associated with better psychological 
outcomes.

Given the lack of clear and consistent correlates of 
poorer psychological outcomes in TC survivors, psycho-
social screening with a tool such as the Edmonton 
Symptom Assessment System (ESAS)47 or Distress 
Thermometer and problem list,48 ideally supplemented 
with a single item assessing FCR is recommended.49 

Considering that many psychological outcomes appear to 
have little relationship with time since diagnosis or treat-
ment, repeated screening at treatment initiation, comple-
tion and follow-up would be prudent.

There are a growing number of psychological interven-
tions for TC survivors.22,25 In addition to focusing on the 
issues of greatest concern for TC survivors (ig anxiety and 
FCR) it is important that the ways in which these interven-
tions address these issues are cognisant of masculine norms 
around help-seeking. A review of 37 men’s depression help- 
seeking studies found that strength- and courage-based 
masculine norms could be used to promote help-seeking 
and that men prefer collaborative interventions involving 
action-oriented problem-solving.50 Sport-based approaches 
with embedded psychoeducation have been endorsed by TC 
survivors51 and may have the added benefit of providing 
additional social support, which is associated with better 
outcomes.

The limitations of this updated review include the 
relative number of new studies found during the systema-
tic search, which limited the likelihood of any different 
conclusions from our previous review. Another limitation 
was the variety of outcome measures utilized by the 
reviewed studies, which made synthesizing and 
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interpreting results difficult. Unfortunately, many studies 
did not assess or report correlates of the psychological 
outcomes assessed, which hindered conclusions about 
those TC survivors likely to experience poorer outcomes.

Conclusions
This updated review of psychological outcomes in TC 
survivors provides additional evidence that a minority of 
TC survivors experience poor psychological outcomes, 
with anxiety being the most common issue. Men who are 
single or unemployed appear most at risk of poorer out-
comes (particularly anxiety and depression). Greater anxi-
ety and depression seems to be associated with impaired 
masculinity and sexual function, adding to the evidence- 
base for the relationship between poorer psychological 
outcomes and impaired QOL. More research is needed to 
identify TC survivors likely to experience poorer psycho-
logical outcomes and benefit from intervention.
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