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Abstract 

 

Aim: The prevalence of anxiety, depression and post-traumatic stress disorder (PTSD) in the 

general population has been estimated to be 5.9, 3.3 and 4.4% respectively. The aim of this 

study is to determine whether psychological problems are more prevalent following 

colorectal surgery.  

 

Method: Patients who had undergone colorectal resection in a 2-year period across 4 centres 

were asked to complete validated screening questionnaires for anxiety, depression and PTSD 

(GAD-7, PHQ-9, PCL-5) 12-48 months after surgery. Risk factors were identified using 

multiple linear regression analysis.  

 

Results: After excluding those who had died or received palliative diagnoses, questionnaires 

were sent to 1150 patients. 371 responded (32.3% response rate); median age 67 (20-99) 

years, 51% were male.  58% of patients underwent surgery for cancer, 23% had emergency 

surgery. 28% of patients screened positive for at least one psychological condition, with 20% 

screening positive for anxiety,  22% for depression and 14% for PTSD. Patients who were 

younger, female, had surgery as an emergency, for benign conditions, had stomas and critical 

care stay were more likely to have poorer psychological outcomes. Multiple linear regression 

found only younger age (p=0.000) and female gender (p=0.048) were significant risk factors.  

 

Conclusion: The prevalence of anxiety, depression and PTSD appears to be high in patients 

who have undergone colorectal surgery. Younger patients and women are particularly at risk. 

Further work is needed to determine how best to prevent, detect and treat people with adverse 

psychological outcomes following colorectal surgery. 

 

 

What does this paper add to the literature?  

There is very little literature on the psychological outcomes of colorectal surgery. This paper 

shows it to be a significant problem with over a quarter of patients appearing to have 

psychological problems after surgery. Increased awareness, preventative strategies and 

referral for psychological therapies may be needed. 
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Introduction 

The surgical community recognises the importance of survivorship as a significant outcome 

measure following major surgery. Survivorship focuses on the health and life of a patient 

following treatment including late effects of treatment and quality of life [1]. Whilst there is a 

better  awareness of the physical consequences of surgery and their impact on quality of life, 

there has been little investigation of the psychological consequences of the surgery that 

patients experience.  Common mental health conditions, such as anxiety, depression and post-

traumatic stress disorder (PTSD) not only cause significant distress but also directly impact 

physical recovery and social functioning. 

  

The prevalence of anxiety, depression and PTSD in the general population has been 

estimated to be 5.9, 3.3 and 4.4% respectively [2]. Anxiety describes feelings of unease, 

worry and fear. It becomes a mental health problem when it affects daily living [3]. 

Depression is persistent low mood, associated with lack of enjoyment of life, feeling 

hopeless, tired, reduced concentration, altered sleep or appetite and suicidal thoughts [4]. 

PTSD is a disorder that can develop after a traumatic event where a person re-experiences the 

event, avoids reminders, develops negative thoughts and mood changes associated with the 

event and hyperarousal. Four post-traumatic stress trajectories are recognised; a resilient class 

which show few or no symptoms, a recovery class who experience initial distress but recover 

quickly, a delayed reaction class with initial low symptoms but increase over time, and a 

chronic distress class with persistently high levels of PTSD[5]. Effective psychological and 

pharmacological treatments are available for anxiety, depression and PTSD[6]. 

 

There is evidence that risk factors for the development of these psychological conditions 

include a feeling of vulnerability, threat of loss of life and perceived lack of support [7]. 

These are potential issues for many ,if not all, patients undergoing major surgery.  Previous 

studies have found that patients undergoing treatment for cancer are more likely to suffer 

with anxiety and depression, with incidence rates of 6.8-44% and 5.2-50% respectively [8-

12]. PTSD has also been shown to be highly prevalent following major surgery and surgery 

for cancer, with incidence rates of 19-32% after major surgery for benign conditions [13-15] 

(cardiac, spinal and aortic surgery) and 14- 34% after surgery for cancer [16-19] 

(gynaecological, prostate and breast cancers). 

 



 3 

There is limited data on the psychological sequalae of colorectal resections. However, all 

patients undergoing colonic resection will have had major surgery and be at risk of 

complications. The stress of this surgery could potentially lead to anxiety and depression or 

even PTSD.  Patients who have a stoma, due to any condition, are at risk of anxiety and 

depression in connection with adjustment to issues regarding body image, sexuality and the 

general social or religious issue regarding faeces [20]. For those who avoid a stoma, there is 

still the risk of bowel dysfunction.  A report commissioned by the Department of Health as 

part of the National Cancer Survivorship Initiative (NCSI) demonstrated that 19% of all 

bowel cancer patients had difficulty controlling their bowels after surgery, and these patients 

were twice as likely to report lower quality of life than those with control [21].  

 

The aim of this study was to assess the prevalence of anxiety, depression and PTSD in 

patients who have undergone colorectal resection, identify any risk factors associated with 

developing such psychological sequelae and to determine whether colorectal patients would 

benefit from improved access to psychological therapies. 

 

 

Methods 

Ethics approval was granted by South West- Frenchay Research Ethics Committee (REC 

16/SW/0346). This study was initially piloted in one centre before being extended to three 

other centres. The pilot centre looked at all patients who had undergone colorectal resection 

from January 2014 to December 2015. The three other centres studied the period January 

2015 to December 2016. All individuals who underwent colorectal resection were identified 

retrospectively through theatre databases. Potential participants were contacted once via post 

by a member of the colorectal team at the centre at which they had been treated. This method 

was chosen for convenience and as not all patients were still under clinical follow-up. 

Potential participants were sent an invitation letter and patient information sheet and asked 

that, should they consent to be included, to complete the included consent form and four 

questionnaires. They were sent a pre-paid envelope to return these documents. The medical 

records of those who agreed to participate were then reviewed to identify length of hospital 

stay, any critical care stay or complications. For any patients identified as potentially having 

anxiety, depression or PTSD, their GP was informed, and they were referred for 

psychological therapy. Method of referral and therapies available varied by trust.  
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Inclusion and exclusion criteria 

Patients were included if they had undergone colonic or rectal resection during the study 

period, were over 18 years of age and had the capacity to consent in English. Patients who 

had undergone surgery in the last 12 months were excluded as the aim was to identify long-

term problems rather than acute issues. Patients who had received a palliative diagnosis at the 

time of surgery or since were also excluded. 

 

Validated tools 

The 4 questionnaires used in this study have all been validated internationally and are widely 

used globally. The GAD-7 is a self-administered patient questionnaire which can be used as a 

screening tool and severity measure for generalised anxiety disorder [22].  The PHQ-9 

questionnaire scores each of the nine DSM (Diagnostic and Statistical Manual of Mental 

Disorders) criteria for depression. It is used to assess the severity of depression and can be 

used to identify depression in an at-risk population with a high sensitivity and specificity of 

88% for major depression [23].  The PCL-5 is self-reported measure that assesses the DSM 

symptoms of PTSD. It can be used to screen for PTSD as well as for making a diagnosis of 

PTSD and monitoring symptoms [24]. The EQ-5D-5L (a EuroQol five dimensions 

questionnaire) is a standardised tool for measuring generic health and can be used to 

determine quality- adjusted life years (QALY). It is one of the most commonly used health 

measures and has been shown to have good validity and reliability [25].  

 

Primary outcome 

1. The incidence of anxiety, depression or PTSD (as measured by GAD 7, PHQ 9 and PCL 

5 questionnaires respectively) 

 

Secondary outcomes 

1. Quality of life (as measured by EQ 5D 5L questionnaire) 

2. Risk factors for psychological sequalae following colonic resections 
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Analysis  

Data analysis was carried out using SPSS Version 25 software [26].  Non-parametric tests were 

used for age and length of stay as these were confirmed to be non-normally distributed on 

normality plot and Shapiro-Wilk test.  Chi squared test for association was used to analyse the 

observed and expected frequencies of having a psychological outcome for categorical 

exposures. A p-value of <0.05 was used for any differences deemed to be significant. Logistic 

regression was used to identify which risk factors alone were significant.  

 

 

Results 

Across the 4 sites, 1150 patients had undergone colorectal resection in a 2-year period and 

met eligibility criteria for inclusion in the study.  371 patients responded, giving an overall 

response rate of 32%. Median follow-up after surgery was 29 months (range 18-47 months). 

 

Of the 371 patients who responded 190 (51%) were male. They had a median age of 67 years 

(range 20-99 years). The majority had undergone surgery electively; 286 (77%) compared 

with 85 (23%) emergency operations. Two hundred and nineteen (59%) underwent surgery 

for colorectal cancer and the remaining were for benign conditions (Table 1). One hundred 

and fifty-two (41%) had either a temporary or permanent stoma formed as part of their 

surgery. 

 

Median length of stay was 9 days (range 2- 107). Nineteen percent required critical care stay 

in high dependency unit or intensive care. Thirty-two (8.6%) patients had a complication that 

was Clavien Dindo Grade 3 or higher [27]. Complications included anastomotic leak (9), 

collection requiring drainage (8), small bowel obstruction (3), mesenteric bleeding (1), 

ischaemia (1), stoma complications (1), dehiscence (1), other return to theatre (2), organ 

failure (2). 

 

Compared with the patients who did not respond, respondents were more likely to be older 

(median age 65.5 v 62.1 years) and have had cancer (Table 1). However, data was less 

complete for those who had not responded with some values missing. 

 

Of the 371 patients who responded, 105 patients had some form of psychological sequelae 

(28.3%). The incidence of anxiety, depression and PTSD were 19.7%, 21.6% and 14.3% 
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respectively. Patients who had psychological sequelae were more likely to be female, 

younger, have had emergency surgery, have benign disease, have had a stoma, required 

critical care and had a complication when compared with those who did not develop 

psychological sequelae (Table 2). However, on multiple regression analysis only younger 

age, female gender and critical care stay were statistically significant risk factors for 

developing psychological sequelae (Table 3). 

 

On the quality of life visual analogue score (EQ-VAS), patients scored themselves a median 

of 80 out of 100 (range 9-100). Self-reported quality of life was significantly lower for 

patients who had emergency surgery, benign disease and critical care admission. 

Gender, age, complications and stoma formation were not associated with lower quality of 

life score. Quality of life highly correlated with psychological sequelae with those with 

psychological problems scoring a median of 55/100 compared with 82/100 for those without 

(p=0.000). 

 

Referral for psychological therapy 

The GPs of all patients identified as at risk for either anxiety, depression or PTSD were 

informed. The resources available varied by trust. Not all GPs had access to psychological 

therapies. We were able to refer participants directly to a liaison psychologist, but it was clear 

that this could only be done on a trial basis and that they would not be able to cope with the 

demand if this was required regularly. Where it was available, the participants who had been 

treated for cancer were referred to charities offering psychological support; this was not 

available for participants who had not had cancer. With consent, participants were referred. 

The number who accepted referral and attended appointments is not known. 

 

Discussion 

This study has shown that likely diagnosis of the psychological disorders investigated 

(anxiety, depression and PTSD) and reduced health-related quality of life are common in 

patients who have undergone colorectal surgery in the preceding 3 years and likely much 

more prevalent than in the general population. The risk was shown to be particularly high for 

younger and female patients, as has previously been shown for mental health problems [2] 

and for patients who required critical care stay, as has been shown in previous studies [28].  
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Interestingly, although not a significant risk factor,  this study has shown a trend in patients 

who had surgery for cancer being less likely to have psychological problems compared to 

patients having surgery for benign conditions.  Patients with benign conditions were younger, 

and this has been shown to be a risk factor, and the majority of cancer operations were 

performed electively, whereas there was a higher proportion of benign operations performed 

as an emergency. Those who underwent emergency surgery reported lower quality of life and 

were more likely to require critical care stay. 

 

However, there is also more support available to patients with cancer. All cancer patients 

should have regular holistic needs assessment including assessment of psychological needs 

[29] and all  MDTs should have access to a liaison psychiatrist or clinical psychologist [30] . 

Although we found that this was not always the case, all patients undergoing surgery for 

cancer did have access to a specialist nurse and to psychological therapies via local charities. 

Patients with inflammatory bowel disease (IBD) should also have access to supporting 

services including a psychologist or counsellor [31] but we found no psychological support 

available to the patients who had undergone surgery for any benign condition.  

 

Contrary to previous studies [20],  formation of a stoma was not associated with poorer 

quality of life and was not a significant risk factor for psychological sequelae. As patients 

who undergo emergency surgery are more likely to have a stoma, it may be that it is the 

emergency surgery, rather than the stoma that is associated with poorer quality of life. It  may 

also be that the pre-operative counselling by stoma nurses or  the enhanced contact with 

support services at home that these patients often have, may be effective in reducing mental 

health problems.  

 

Given that a significant proportion of patients who have undergone these frequently 

performed procedures have psychological sequelae, it raises the need for better recognition 

and treatment of these mental health complications, along with physical complications. 

Potentially we should be screening patients with benign disease who undergo colorectal 

resection for psychological problems, in a way similar to which the holistic needs assessment 

does for patients with cancer. Patients who have had emergency surgery, complications or 

required ITU may be a group to focus on. However, as well as recognising patients at risk, 

access to psychological therapies needs to be improved.  
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Cross government strategy ‘no health without mental health’ (mental health strategy for 

England 2011) identified that some mental health problems are becoming more prevalent and 

that there is a need to improve access to treatment [32]. The improving access to 

psychological therapies (IAPT) programme is a large-scale initiative to increase availability 

of NICE recommended psychological treatment for depression and anxiety disorders within 

NHS England [33]. Although this was not an intended outcome of the study, it was 

incidentally found that there are few resources available to patients with benign disease and 

current services would not cope with the increased demand of increased diagnoses if they 

were on such a scale as this study suggests. Given the potential scale of the issue with 

emergency surgery and IBD surgery, one of the aspects that could be assessed is the 

provision of self-help or online resources for patients to access. Some studies have found 

internet-based cognitive behavioural therapy (CBT) to be beneficial to patients with PTSD 

but further work is needed to determine long term efficacy [34].   

 

Of course, prevention is always better than treatment, and it is possible that increased support 

following surgery could reduce the incidence of psychological complications. Many critical 

care departments follow-up patients to screen for and treat psychological problems as 

recommended by NICE [35], but although critical care stay was one of the few significant 

risk factors found, the majority of patients with psychological problems had not required 

critical care. As mentioned, the pre-operative and ongoing support that is available to cancer 

and stoma patients is potentially reducing psychological morbidity in these groups and 

similar support should be offered to other patients, where possible, prior to surgery, and for 

those who have undergone emergency surgery, prior to discharge. Information provision is 

low-cost and requires few resources but has been shown to reduce psychological stress [36].  

 

This study was designed to act as a building block for future research with a view to 

designing a prospective study and to provide for sample size calculations. As such there are 

significant limitations to the conclusions that can be drawn from this.  We could not obtain a 

baseline mental health score to identify those patients with pre-existing conditions and 

therefore cannot ascertain whether undergoing surgery is the cause of any psychological 

problems identified. There is a low response rate (32%), however it is representative of many 

postal questionnaires for retrospective studies. Where it was reported, the other studies of 

psychological problems after surgery that we found [13-19], reported higher response rates 

but many of these had smaller sample sizes or reported shorter-term results. Due to the low 
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response rate, there may be an element of selection bias leading to an over- or 

underestimation of the problem. Patients who have psychological problems may be more 

likely to respond as they feel the questionnaires are more relevant to them, they may want to 

raise awareness of the issues they face or may have used it as an opportunity to access 

therapies. Equally, due to the stigma associated with mental health disorders, patients with 

psychological problems may choose not to respond to avoid such diagnosis. The response 

rate may have been improved by approaching potential participants in clinic, but not all 

patients were still under follow-up, and this would have likely led to more cancer patients 

being recruited. Sending a  reminder may have also increased response, but it was limited by 

funding available. 

 

Furthermore, the questionnaires that were used are designed as a screening tool. The 

sensitivity and specificity for these tools is over 80% [22, 23] but for a diagnosis of anxiety 

or depression to be made, patients require assessment by a doctor or mental health specialist. 

The PTSD screening tool used is a self-reported checklist corresponding to the DSM criteria 

for PTSD and therefore can be used for screening or to make a provisional diagnosis [24].  

However, for a diagnosis of PTSD to be made, patients must be assessed by a mental health 

specialist. Therefore, the actual prevalence of these disorders is likely to be lower as not all 

patients who screen positive will have the diagnoses. However, there are varying cut-offs for 

these tools and we chose to use a higher cut-off score than some papers report in an attempt 

to reduce over-estimating the problem. 

 

Despite these weaknesses we feel that this study represents a start in identifying need for 

further investigation of this area. 

 

Conclusion 

Patients who have undergone colorectal resection appear to be at higher risk of anxiety, 

depression and PTSD than the general population, with younger patients and women 

particularly at risk. Patients who had emergency surgery, benign disease and critical care 

admission had lower self reported quality of life. Prospective studies are required to more 

accurately understand the prevalence and how we can prevent, better recognise and treat 

psychological complications.  Improved access to therapies is needed, especially for those 

who have undergone emergency surgeries for benign conditions, who generally have fewer 

resources available to them.  
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Tables and figures 

 Respondents  

n=371  

Non-respondents  

n = 779 

p Value 

Male-        Yes 

                   No 

                   Unknown 

190 (51%) 

181 (49%) 

0  

293 (47%) 

328 (53%) 

158  

0.163 

Age-           Median 

                    Range 

                    Missing      

65.5 years 

20-99 

0 

62.1 years 

18-94 

151  

0.002 

Surgery-     Elective 

                    Emergency 

                    Unknown 

286 (77%) 

85 (23%) 

0 

460 (73%) 

166 (27%) 

153 

0.118 

Cancer-      Yes 

                    No 

                    Unknown 

219 (59%) 

59 (41%) 

0 

375 (48%) 

369 (47%) 

35 (5%) 

0.000 

Pathology- Colorectal cancer 

                    Diverticular disease 

                    Benign polyp(s) 

                    Crohn’s disease 

                    Ulcerative colitis 

                    Ischaemia 

                    Unspecified colitis 

                    Volvulus 

                    Unspecified perforation 

                    Unspecified benign 

mass 

                    Appendicitis 

                    Hernia 

                    Other/ Unknown 

219 (59%) 

47 (13%) 

30 (8%) 

19 (5%) 

12 (3%) 

6 (2%) 

5 (1%) 

5 (1%) 

5 (1%) 

4 (1%) 

3 (1%) 

3 (1%) 

13 (4%) 

375 (48%) 

81 (10%) 

50 (6%) 

73 (9%) 

42 (5%) 

10 (1%) 

13 (2%) 

15 (2%) 

19 (2%) 

30 (4%) 

8 (1%) 

3 (<1%) 

60 (8%) 

0.000 

Operation- Right hemicolectomy 

                     Anterior resection 

                     Hartmann’s 

                     Total colectomy 

                     Sigmoid colectomy 

                     APER 

                     Left hemicolectomy 

                     Proctectomy 

                     Pelvic clearance 

                     Ileocolic resection 

                     Transverse colectomy 

                     Missing 

134 (36%) 

79 (21%) 

45 (12%) 

36 (10%) 

30 (8%) 

17 (5%) 

15 (4%) 

5 (1%) 

4 (1%) 

4 (1%) 

2 (1%) 

0 (0%) 

278 (36%) 

124 (16%) 

56 (7%) 

112 (14%) 

107 (14%) 

30 (4%) 

27 (3%) 

25 (3%) 

8 (1%) 

6 (1%) 

2 (<1%) 

4 (1%) 

 

Table 1. Comparison of respondents and non-respondents 
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 Any psychological sequelae 

(anxiety, depression or PTSD) 

n=105 

No psychological sequelae 

 

n=266 

p Value 

Follow-up (months) 30 (range 18-43) 28.5 (range 18-47) 0.326 

Male 42 (40%) 148 (56%) 0.007 

Median age (years) 60 (range 20-85) 70 (range 22-99) 0.000 

Emergency surgery 32 (30%) 53 (20%) 0.029 

Cancer 46 (44%) 173 (65%) <0.0001 

Stoma 52 (50%) 100 (38%) 0.038 

Critical care stay 28 (27%) 43 (16%) 0.021 

Median length of 

stay (days) 

9 (range 3-77) 9 (range 2-107) 0.087 

Complication  

(Clavien Dindo 3+) 

12 (11%) 20 (8%) 0.227 

Operation 

Right sided 

Left sided 

Total Colectomy 

Proctectomy/ APER/ 

TPE 

 

36 (34%) 

44 (42%) 

17 (16%) 

8 (8%) 

 

104 (39%) 

125 (47%) 

19 (7%) 

18 (7%) 

 

0.062 

Table 2. Comparison of patients with and without psychological sequelae 

 

Risk factor Odds ratio 95% Confidence Interval p Value 

Increasing age 0.939 0.918-0.961 0.000 

Emergency surgery 1.574 0.802-3.088 0.187 

Cancer 1.110 0.592-2.082 0.745 

Stoma 1.381 0.780-2.443 0.268 

Critical care 2.593  0.006 

Female gender 1.815 1.033-3.187 0.038 

Table 3. Risk factors on logistic regression 

 

 

 

 


