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Review Article

Context: Colorectal cancer (CRC) survivors experience persistent late effects of treatment, including a range 
of symptoms and functional impairments. There is limited evidence on the prevalence of such problems in 
CRC survivors. We conducted a systematic review to synthesize the evidence on the range and prevalence of 
patient-reported symptoms and functional impairments experienced by CRC survivors in the acute and long-
term period following primary treatment for CRC.
Evidence Acquisition: We searched the Embase, Pubmed, and Cochrane electronic databases (from 2000 to 
April 2021) to identify studies reporting longitudinal prevalence (i.e., a minimum of two assessment time-points) 
of any patient-reported outcomes (PROs) at 12 months or more since treatment. Two reviewers independently 
screened and extracted data on study characteristics and PRO prevalence. PROs were synthesized descriptively 
across different time points (baseline, during treatment, and up to three years post-treatment) to determine the 
prevalence of PROs over time and the extent of persistent problems in long-term post-treatment survivorship.
Results: Of 5587 studies screened, 29 met eligibility criteria and were included. Three years after primary 
treatment, up to 55-65% of CRC survivors reported issues with mobility, 40% reported pain and discomfort, 
and up to 83% reported fecal incontinence. Many patients had impaired sexual and/or urinary function. 
Conclusion: CRC survivors should be screened for persistent late effects of treatment, assessed with validated 
patient-reported measures. Appropriate management strategies should be implemented to reduce symptom 
burden and improve the quality of life of these patients. 
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Context

Colorectal cancer (CRC) is the second most 
commonly occurring cancer in men and women, 

accounting for approximately 10% of all cancers 
diagnosed annually worldwide (1). Risk factors such 
as obesity, unhealthy lifestyle, and diet in developed 
countries increase CRC risk (2). Advances in 
screening, diagnosis, and treatment have improved 
CRC survival rates, where the overall five-year 
survival rate is 64% and as high as 90% for early-
stage CRC (3). 

Despite improvements in survival, CRC survivors 
can experience a range of treatment effects depending 
on the treatment type (4-7). For patients with stage 
1 to 3 CRC, unless contraindicated, surgery is the 
mainstay treatment. This involves removing a bowel 
segment, and, ideally, a restorative procedure when 
restoring gastrointestinal continuity is feasible. 
However, surgery can involve a permanent change 
in bowel structure, causing long-term impairment in 
bowel functioning such as fecal leakage, constipation, 
and dependence on a stoma bag (8). The potential 
need for a stoma is commonly considered an adverse 
health outcome. However, studies comparing quality 
of life following restorative and non-restorative 
procedures have not demonstrated a significant 
difference in patient outcomes between the two (7, 
9). The addition of chemoradiation as neoadjuvant 
therapy or chemotherapy as adjuvant in turn depends 
on pre- or post-operative staging, and while these 
modalities have definite oncological roles, they can 
exacerbate functional problems, increase symptom 
burden, and worsen quality of life (7). Neuropathy 
is a common side effect of chemotherapy, which can 
remain present years after completing treatment (10). 
Radiation therapy can instigate or aggravate loose 
stools, bleeding, and bladder changes (4, 11). 

It is commonly believed that once definitive 
cancer treatment is completed, survivors only 
require ongoing surveillance for cancer recurrence. 
However, research suggests that survivors continue 
to experience long-term physical, psychosocial, and 
sexual function impairments (7, 12, 13); problems 
that clinicians anecdotally consider resolved by 
12-months post-treatment (14). Many of these 
problems remain unmanaged, and about half of 
cancer survivors experience unmet needs such as 
sexual dysfunction, fatigue, pain, and impaired sleep 
and bowel control (7, 13, 15).

Symptoms and functional impairments are best 
assessed through patient-reported outcomes (PROs); 
that is, reports that come directly from the patient 
about the status of their health condition without 
interpretation by another (16). Given the negative 
impact of persistent symptoms and functional 
impairments on survivors’ quality of life, PROs 
are important to assess in both clinical practice and 
research. In clinical practice, evaluating PROs can 
improve care by monitoring and managing outcomes 

important to patients and facilitating shared-decision 
making (17). PROs can be useful endpoints for 
comparative effectiveness research and can act as 
predictors of survival (18, 19). Traditionally, surgeons 
and oncologists involved in the care of CRC survivors 
focus particularly on oncological outcomes and less 
on PROs. While some symptoms improve with time, 
survivors with residual symptoms at 12 months after 
treatment are likely to experience persistent physical, 
psychosocial, and sexual function impairments (7, 
12, 13). Under-recognition of functional impairment 
may result in under-reporting, and this is likely to 
worsen over time. Thus, many of these problems 
remain unmanaged and about half of CRC survivors 
experience unmet needs (7, 13, 15).

While the acute effects of treatment in CRC are 
well recognized, the long-term prevalence of adverse 
treatments effects has received less attention. We 
need a more comprehensive understanding of the 
side-effects and functioning impairments that persist 
or develop long after treatment completion to better 
prepare survivors for the late effects of treatment and 
inform appropriate survivorship care plans. Longer-
term impacts of treatment receive less attention over 
time as contact with specialist services becomes 
less frequent. Further, clinicians may tend to focus 
on assessment for recurrent disease, despite CRC 
survivors continuing to face challenges with ongoing 
effects of treatment (20). Problems such as sexual 
dysfunction, anxiety, and gastrointestinal issues are 
often under-recognized by health professionals and 
under-reported by CRC survivors (21).  

Objective
We aimed to identify and summarize the range 

and prevalence of patient-reported symptoms 
and functional impairments experienced by 
CRC survivors in the acute and long-term period 
following their primary treatment for CRC and to 
provide information about these PRO trajectories 
and problems that develop or persist beyond the first 
year. To our knowledge, this is the first systematic 
review of this kind.

Data Sources

Our systematic review was conducted as per a 
predeveloped study protocol that outlined the 
research questions, search strategy, eligibility 
criteria, and quality assessment methods. The review 
was performed according to the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guideline (22). 

Electronic Searches
The EMBASE, PubMed, and Cochrane databases 

were searched for records published from 2000 to 14 
April 2021. Searches were limited to the publication 
year 2000 to account for the progression/evolution 
of surgical techniques in the past couple of decades. 
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Our search strategy comprised a comprehensive set 
of terms for “quality of life” or “patient-reported 
outcome” or “colorectal cancer”, words denoting 
specific symptoms or functional outcomes (e.g., 
physical function, diarrhea, or neuropathy), and PRO 
measure acronyms for measures commonly used to 
assess PROs in CRC clinical research (e.g., QLQ-C30, 
QLQ-CR29, FACT-G, FACT-C). The search strategy 
is available in Supplement 1. Electronic searches 
were supplemented with hand-searching reference 
lists of included studies and relevant systematic 
reviews (e.g., reviews synthesizing evidence on 
treatment for NMIBC) and by the first author’s name 
of the included studies.

Evidence Acquisition

Studies were included if: 
● The sample included survivors diagnosed and 

treated for any stage CRC (including bowel and 
rectal). In the case of mixed tumor samples, >80% 
of the sample had to be CRC or PRO results had to 
be reported separately for the CRC sample AND 

● They were single-arm prospective cohort or 
randomized controlled trial studies (these designs 
were selected as they would enable PRO trajectories 
over time) AND

● The study design included a pre/post-treatment 
PRO assessment or longitudinal data collection (i.e., 
at least two assessment time-points) for any PRO 
(e.g., symptoms, functioning, quality of life) and 
included a minimum of 12 months post-primary 
treatment (e.g., surgery) for CRC follow-up AND

● The prevalence or incidence of PROs (e.g., 
percentage of sample reporting the symptom) was 
reported.

We did not limit inclusion to any specific treatment 
or intervention type and included both single and 
multi-arm studies (i.e., with or without a comparison 
group).

Studies were excluded if: 
● The sample included only pediatric or mixed 

cancers, and PRO results were not reported by cancer 
type;

● The study design was qualitative or cross-
sectional; 

● Outcomes were assessed by a healthcare provider 
or proxy (i.e., not patient-reported); 

● PRO data from mixed cancer samples were 
combined for analysis (i.e., not reported PRO 
separately for CRC);

● Published in a language other than English;
● Reported only mean scores for the PROs; or
● Only a conference abstract was published.
Retrieved titles and abstracts were reviewed 

against the eligibility criteria by two reviewers. If 
all criteria were met or relevance was ambiguous, 
papers were obtained and reviewed in full. A third 
reviewer screened 25% of the excluded abstracts, 
which were selected at random. As 100% agreement 

was achieved, no further excluded abstracts were 
screened. One reviewer assessed full texts, and 
inclusion was confirmed independently by a second 
reviewer.

Data Extraction

Two authors independently extracted data from full 
texts, including study sample characteristics, design, 
treatment/intervention type, PROs assessed, PRO 
measures and assessment time-points, and PRO 
prevalence results (at each assessment time-point) 
using a standardized data extraction template. Any 
discrepancies in extractions against the original 
source were settled through discussion between 
reviewers and were corrected in the data extraction 
sheet.  Where study details were lacking, authors 
were contacted for additional information.

Longitudinal data on the prevalence of PROs 
were synthesized descriptively to provide a range 
of prevalence for each PRO assessed at different 
time points from the baseline (before treatment), 
end of treatment, and up to five years post-treatment. 
Prevalence values indicate the percentage of the study 
sample that reported experiencing the symptom or 
functional problem at each assessment time-point.

Quality Assessment 
Longitudinal cohort studies were assessed using 

the Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) checklist (23), 
and randomized controlled trials were assessed 
using the Consolidated Standards of Reporting 
Trials (CONSORT) checklist (24). Study quality 
was evaluated by two reviewers independently, and 
discrepancies were discussed until consensus was 
reached. Total quality scores were calculated as a 
percentage of the total possible score to achieve 
standardization across longitudinal cohort studies 
and randomized controlled trials. 

Results 

Of 5587 studies retrieved, 29 met the eligibility 
criteria, including 14 randomized controlled trials 
and 15 observational studies of rectal cancer (n=20), 
colon cancer (n=3), and both (n=6). The search 
results are presented in Figure 1. Across the included 
studies, more than 9111 participants completed PRO 
measures at baseline. The study samples varied in 
disease severity. Table 1 summarizes the sample 
characteristics, study design, and PROs collected in 
each of the included studies.   

Quality Assessment 
Cohort study quality scores (n=15) ranged from 

57-90% on the STROBE checklist (Figure 2). 
Background, setting, and statistical methods were 
adequately reported across studies, while details 
about the handling of missing data, loss of follow-up, 
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and generalizability of results were poorly reported 
(Figure 3). For randomized controlled trials (n=14), 
the quality scores ranged from 43-73% (Figure 4). 
Study objectives, trial design, results, and conclusions 
were adequately reported, while the description of 
randomization methods and minimizing harms were 
poorly reported (Figure 5). 

Patient-reported Outcomes (PROs) Assessed
Across the 29 studies, the following PROs were 

assessed: bowel function (n=15 studies), sexual 
function (n=8), urinary function (n=6), physical 
function (n=5), pain/discomfort (n=5), depression 
and anxiety (n=5), neuropathic symptoms (n=2), 
fatigue (n=2), and return to work (n=1).

Figure 1: Flow of studies through the screening and selection process. PROs – patient-reported outcomes; CRC – colorectal cancer; 
RCTs – randomized clinical trials.

Figure 2: Quality assessment score (%) for 15 included longitudinal cohort studies, ranked by score (not including N/A).
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PROs were assessed with three generic and 14 
disease-specific measures. Eight study-specific 
measures were used. Online supplement 2 provides 
information about the PRO measures used and the 
domains assessed across the studies.

Prevalence of Patient-reported Outcomes (PROs)

Table 2 shows the range of prevalence rates for 
PROs described in the included studies across a 
range of assessment time points from baseline (pre-
treatment) to five years post-treatment for rectal, 
colon, and mixed colorectal cancer. None of the 
included studies assessed PROs beyond five years. 
For many PROs and time-points, a wide prevalence 
range was reported across studies. 

Bowel Function
Across the 15 studies that examined bowel function 

(25-38), 16 aspects were assessed. Among rectal 
cancer survivors, 18% were dissatisfied with their 
bowel function at 12 months (31, 35), and up to 10% 
were dissatisfied more than three years post-treatment 
(25, 31, 35). Fecal incontinence was reported by 20% 
(29) of rectal cancer survivors, and 2-20% reported 
having greater than three bowel movements a day 
more than three years following primary treatment 
(25, 31, 32, 35). One study stated that 5-37% of rectal 
cancer survivors used medications to manage these 
bowel problems at two to three years post-treatment 
(25). Among colon cancer survivors, 30% reported 
having more than three bowel movements a day 12 
months post-treatment (26). 

Urinary Function 
Urinary function was assessed in six studies (28, 

29, 37-40). For survivors of rectal cancer, overall 
urinary function was problematic for 22-42% at 
baseline (28, 29, 37-40) and 17-51% at one year 

Figure 3: Quality assessment of n=15 longitudinal cohort studies using STROBE checklist.

Figure 4: Quality assessment score (%) for 14 included 
randomized controlled trials, ranked by score (not including 
N/A). *Substudy of RCT - quality assessment of methods as 
reported elsewhere (e.g. RCT protocol, original RCT paper)
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following treatment (28, 37-39). At two years post-
treatment, one study reported that 50% of rectal 
cancer survivors experienced problems with their 
urinary function, and 20% continued to experience 
urinary incontinence at three years post-treatment 
(29). No data on urinary function was available for 
survivors of colon cancer or mixed populations.

Sexual Function
Seven aspects of sexual function were assessed 

in eight studies (28, 29, 33, 35, 38-44). In male 
survivors of rectal cancer, erectile dysfunction was 
reported in 68-78% at two years post-treatment (28, 
40). One study reported dyspareunia and lubrication 
problems in 48% and 62% of female survivors of 
rectal cancer, respectively (39). No data on sexual 
function was available for survivors of colon cancer 
or mixed populations.

 
Physical Function

Physical function was assessed in five studies (45-
49). At one year post-treatment, 2-55% and 0-13% 
of rectal cancer survivors reported daily activity and 
mobility problems, respectively (45). In survivors of 
colon cancer, 5-45% and 55-65% patients reported 
problems with daily activities and mobility, 
respectively, at three years following treatment 

(46). In studies involving a mixed population of 
colon and rectal cancer patients, 80-84% survivors 
reported returning to driving (48), and 31-34% 
reported problems with mobility (46) at one year 
post-treatment. 

Depression and Anxiety 
Depression and anxiety were assessed in six 

studies (45-47, 49-51). One study reported anxiety 
and depression in 1-47% of rectal cancer survivors 
two years post-treatment (45). In survivors of colon 
cancer, 21-30% reported anxiety and depression 
(47). In mixed population studies, 5-40% patients 
reported anxiety and depression at one year following 
treatment (46, 50, 51).

Pain/Discomfort 
Five studies assessed general pain and discomfort 

(28, 45-47, 49). At baseline, 2-41% of rectal cancer 
(28, 45), 26-45% of colon cancer (47, 49), and 30-33% 
of mixed colorectal cancer survivors (46) reported 
general pain and discomfort. General pain was 
reported in 33-35% of survivors of rectal cancer (28) 
and in 42-48% of survivors in mixed populations (46) 
at two years post-treatment, and 40% of survivors of 
colon cancer at three years (47). 

Fatigue 
Two studies assessed fatigue (28, 51). Before 

surgery, 55-68% of rectal cancer survivors reported 
fatigue, and 65-70% continued to report fatigue at 
two years post-treatment (28). One study with a 
mixed population reported baseline fatigue of 59%, 
which fell to 33% by two years post-treatment (51). 

Neuropathic Symptoms 
Tingling and numbness in hands or feet were 

assessed in two studies (52, 53) involving colon 
cancer survivors. Two years post-treatment, 6-36% 
of patients reported tingling and numbness in hands 
or feet. 

Return to Work
In rectal cancer survivors, one study reported that 

68% returned to their preoperative work status by 
12 months after primary treatment (54).

CRC survivors continue to experience a range of 
symptoms and functional impairments long after their 
primary treatment has been completed. At 12 months 
post-treatment, up to 94% of survivors experienced 
some form of bowel dysfunction, including an inability 
to differentiate gas and stool and inability to defer 
defecation. None of the included studies highlighted 
whether a continence service was accessed. Problems 
with sexual function were also highly prevalent. Up to 
78% of men experienced erectile dysfunction even at 
two years, and 48% of women reported dyspareunia 
at 12 months post-treatment. Physical functioning, 
including self-care, was impaired in up to 65% of 
survivors at three years following treatment. At two 

Figure 5: Quality assessment of n=14 randomized controlled 
trials using CONSORT checklist.
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years post-treatment, problems with bowel and sexual 
function remained highly prevalent. Pain and fatigue 
persisted at two years post-treatment in up to 48% and 
70% of survivors, respectively. Of note, the majority 
of the studies included survivors of rectal cancer, who 
are more likely than colon cancer patients to receive 
radiation therapy. This is an important consideration 
as radiation therapy near the pelvic organs can cause 
pelvic nerve injury, leading to various bowel, urinary, 
and sexual problems. Rectal cancer patients are also 
more likely to have a stoma, which comes with its own 
challenges.

As evident from the findings of this review, some 
PROs cause persistent problems despite the common 
belief that symptoms subside shortly after treatment 
(55). Such findings complement the existing literature 
about post-treatment CRC survivorship. Qualitative 
studies highlight the ongoing burden of symptoms 
beyond the first year following treatment completion 
(7). Quantitative findings demonstrate the severity 
of the impairment in physical and psychological 
functioning experienced by survivors in their day 
to day lives, which can persist even up to 14 years 
following treatment (4, 55-57). Our findings also 
highlight a gap in the existing literature, where more 
longitudinal studies with follow-up periods greater 
than three years are required to examine PROs in 
CRC survivors by treatment type. In particular, 
future research should explore social and cognitive 
function, as long-term prevalence data on these PROs 
is lacking. Qualitative studies suggest ongoing bowel 
problems limit one’s ability to participate in social 
activities due to challenges such as need for toilet 
facilities and fear of bowel-related accidents (7). 
Despite these social challenges, we did not find any 
studies reporting longitudinal data on the prevalence 
of social functioning in CRC survivors.

There is a need for a mechanism to identify 
the high-need survivors who have ongoing but 
unmanaged problems such as anxiety, depression, 
pain, neuropathy, urinary and bowel disorders, and 
sexual dysfunction and could benefit from supportive 
care interventions. Investigating the PROs that 
are highly prevalent and persistent has important 
implications for clinical practice. Knowledge of 
these PROs enables clinicians to be mindful of and 
monitor any problems that may arise. It can also 
inform the development and referral of appropriate 
services in the community to improve the lives of 
CRC survivors. Currently, survivors report using a 
trial-and-error approach in an attempt to self-manage 
issues that are not addressed professionally (7). If not 
managed properly, these can have detrimental effects 
on patients’ mental and physical health. There is 
also a need for intimacy/sexual supportive care and 
interventions for managing fatigue.

Using data from moderate to high-quality studies, 
our review highlights the long-term prevalence of 
several symptoms and functional impairments long 
after primary treatment for CRC. This is contrary to 

common beliefs that most symptoms and functional 
impairments resolve after 12 months. However, meta-
analysis was not feasible given the heterogeneity in 
treatment types, time intervals between baseline and 
follow-up assessments, and PRO instruments used 
across the included studies. Instead, we used narrative 
synthesis to describe results for the prevalence of 
various PROs over time. We only included studies 
published in English. It is possible that relevant non-
English studies have not informed our conclusions. 
We were limited by how results were reported in some 
papers, specifically when cancer stages, tumor groups 
and/or treatment types were combined for reporting, 
as this obscured any differential group and treatment 
effects. This is unfortunate, as it is known that some 
treatments are associated with greater functional 
impairment than others (4). For instance, survivors 
who received chemoradiation reported lower physical 
function and greater adverse colorectal concerns than 
those who had not (58). Also, we could not summarize 
prevalence rates for specific surgical techniques as too 
few studies investigated the same technique. Further 
work is required to explore the differential effects of 
treatment types and cancer stages on the longitudinal 
prevalence of adverse treatment effects.

Conclusion

In conclusion, many CRC survivors experience 
persistent fatigue, pain, bowel changes, and 
problems with physical and sexual function. In order 
to improve their quality of life and provide more 
effective patient-centered care for CRC survivors, 
these patient-reported outcomes (PROs) need to be 
identified and monitored so that effective management 
strategies can be developed and employed. Improved 
communication about likely long-term effects and 
management strategies would enable clinicians to 
better prepare for and support patients in managing 
treatment sequelae.

What Does This Paper add to the Literature? 

CRC survivors and managing clinicians need greater 
awareness of likely treatment effects to better prepare 
for sequelae of treatment. Contrary to common 
beliefs, CRC survivors experience persistent 
symptoms and functional impairments long after 
treatment completion. Monitoring these outcomes 
would allow earlier detection and amelioration of 
problems, improving quality of life.
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