
This is an Open Access document downloaded from ORCA, Cardiff University's institutional

repository: http://orca.cf.ac.uk/116113/

This is the author’s version of a work that was submitted to / accepted for publication.

Citation for final published version:

Hewitt, Jonathan, Marke, Margaret, Honeyman, Calum, Huf, Simon, Lai, Aida, Dong, Anni,

Wright, Tom, Blake, Sarah, Fallaize, Rebecca, Hughes, Jane L, Pearce, Lyndsay and McCarthy,

Kathryn 2018. Cognitive impairment in older patients undergoing colorectal surgery. Scottish

Medical Journal 63 (1) , pp. 11-15. 10.1177/0036933017750988 file 

Publishers page: http://dx.doi.org/10.1177/0036933017750988

<http://dx.doi.org/10.1177/0036933017750988>

Please note: 

Changes made as a result of publishing processes such as copy-editing, formatting and page

numbers may not be reflected in this version. For the definitive version of this publication, please

refer to the published source. You are advised to consult the publisher’s version if you wish to cite

this paper.

This version is being made available in accordance with publisher policies. See 

http://orca.cf.ac.uk/policies.html for usage policies. Copyright and moral rights for publications

made available in ORCA are retained by the copyright holders.



Page Proof Instructions and Queries

Publishing

Journal Title: Scottish Medical Journal (SCM)

Article Number: 750988

Thank you for choosing to publish with us. This is your final opportunity to ensure your article will be accurate at publication.

Please review your proof carefully and respond to the queries using the circled tools in the image below, which are available

by clicking ‘‘Comment’’ from the right-side menu in Adobe Reader DC.*

Please use only the tools circled in the image, as edits via other tools/methods can be lost during file conversion. For comments,

questions, or formatting requests, please use . Please do not use comment bubbles/sticky notes .

Comment

*If you do not see these tools, please ensure you have opened this file with Adobe Reader DC, available for free at

get.adobe.com/reader or by going to Help > Check for Updates within other versions of Reader. For more detailed

instructions, please see us.sagepub.com/ReaderXProofs.

No. Query

Please confirm that all author information, including names, affiliations, sequence, and contact details, is correct.

Please review the entire document for typographical errors, mathematical errors, and any other necessary

corrections; check headings, tables, and figures.

Please confirm that the Funding and Conflict of Interest statements are accurate.

Please ensure that you have obtained and enclosed all necessary permissions for the reproduction of artistic works,

(e.g. illustrations, photographs, charts, maps, other visual material, etc.) not owned by yourself. Please refer to

your publishing agreement for further information.

Please note that this proof represents your final opportunity to review your article prior to publication, so please

do send all of your changes now.

AQ: 1 Please provide the job titles of all the authors, per journal style.

AQ: 2 Please provide the postal code for correspondence.

https://get.adobe.com/reader
https://us.sagepub.com/ReaderXProofs


Original Article

Cognitive impairment in older patients
undergoing colorectal surgery

Jonathan Hewitt, Margaret Marke, Calum Honeyman,

Simon Huf, Aida Lai, Anni Dong, Tom Wright, Sarah Blake,

Rebecca Fallaize, Jane L Hughes, Lyndsay Pearce and

Kathryn McCarthy

Abstract

Background: With increasing numbers of older people being referred for elective colorectal surgery, cognitive impair-

ment is likely to be present and affect many aspects of the surgical pathway. This study is aimed to determine the

prevalence of cognitive impairment and assess it against surgical outcomes.

Methods: The Montreal Cognitive Assessment (MoCA) was carried out in patients aged more than 65 years. We

recorded demographic information. Data were collected on length of hospital stay, complications and 30-day mortality.

Results: There were 101 patients assessed, median age was 74 years (interquartile range¼ 68–80), 54 (53.5%) were

women. In total, 58 people (57.4%) ‘failed’ the Montreal Cognitive Assessment test (score� 25). There were two deaths

(3.4%) within 30 days of surgery in the abnormal Montreal Cognitive Assessment group and none in the normal group.
Twenty-nine (28.7%) people experienced a complication. The percentage of patients with complications was higher in the

group with normal Montreal Cognitive Assessment (41.9%) than abnormal Montreal Cognitive Assessment (19.9%)

(p¼ 0.01) and the severity of those complications were greater (chi-squared for trend p¼ 0.01). The length of stay

was longer in people with an abnormal Montreal Cognitive Assessment (mean 8.1 days vs. 5.8 days, p¼ 0.03).

Conclusion: Cognitive impairment was common, which has implications for informed consent. Cognitive impairment

was associated with less postoperative complications but a longer length of hospital stay.
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Introduction

In the developed world, the number of surgical proced-

ures being performed on older patients is rising faster

than the rate of population increase.1 This is indicative

of age no longer being a contraindication to surgical

intervention. Older people are being referred to second-

ary care for elective colorectal surgery, including cancer

surgery. This population includes those with cognitive

impairment. The presence of cognitive impairment has

several implications. Firstly, it has been shown that

people with cognitive impairment have worse outcomes

following surgery.2,3 Secondly, informed consent may

be influenced by the presence of cognitive impairment.4

Finally, enhanced recovery programmes are now com-

monplace in elective colorectal surgery, with proven

benefits in terms of length of hospital stay and reduced

complication rates.5 Whether these regimens are suit-

able and applicable to the older confused person is less

clear.

In 2005, Nasreddine et al. characterised the

Montreal Cognitive Assessment (MoCA) (www.mocat-

est.org), a tool that is particularly good at detecting

mild cognitive impairment. It has subsequently

become one of the commonest and most validated

tools for assessing cognitive function.6 Increasing use
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in the UK was, in part, driven by copyright restrictions

regarding the use of the Mini Mental State

Examination (MMSE),7 previously the cognitive assess-

ment tool of choice. In contrast to the MMSE, the

MoCA is cost-free to use in clinical and educational

based settings.

The MoCA has been assessed across a range of

surgical settings4,8,9 but never in elective colorectal sur-

gery. The aim of this study was to assess the prevalence

of cognitive impairment using the MoCA and assess

any relationships between these results and a range of

surgical outcomes; complications, death and length of

hospital stay.

Methods

The MoCA is a 30-point questionnaire (see Figure 1,

the MoCA assessment) (www.mocatest.com). Any

score of 26 and above is considered normal. The

MoCA has been used across a broad spectrum of clin-

ical conditions and is well tested and validated against

other cognitive assessment methods.10,11 It is available

in almost every major language.

We used the MoCA test in English (Original

Version, 7.1). Staff gathering MoCA data underwent

training in the implementation and use of the question-

naire, prior to commencing the study.

From June 2012 to June 2014, we prospectively

assessed pre-operative cognition in all patients 65

years and older who were undergoing elective colorectal

surgery for benign (predominantly diverticular disease)

or malignant disease (colorectal cancer). Only patients

unable to complete the test owing to inadequate visual

perception were excluded from the study. During rou-

tine preoperative assessment, researchers based at

North Bristol NHS Trust collected the MoCA data.

Participant’s age and sex were recorded. Patients were

grouped by age (65–74, 75–84, and above 85 years).

To characterise co-morbidity data were collected

on the number of current medications12 (grouped

into< or� 5). Delirium was not assessed. Data were

collected on length of hospital stay (rounded up as

whole day integers), complications and 30-day mortal-

ity. Complications were characterised using the

Clavien-Dindo scoring system.13

Data were collected from the hospital electronic

patient records, clinical case notes and prescribing

charts. All data were collated using a password-

protected spreadsheet. Patients were anonymised, with

identifiable data removed. Data were handled and

stored according to local data management guidelines.

The study was registered according to local guide-

lines. As the study collated information collected as

part of routine clinical care, mental state estimation

being recommended as trust policy, the study was

deemed a service evaluation project and as such did

not require ethical approval.

Data analysis was carried out using STATA version

13. Continuous data are summarised as mean and

median (interquartile range (IQR)) values and categor-

ical data as frequencies with percentages. Comparisons

were performed using Wilcoxon rank sum and chi-

squared tests.

Results

There were 101 patients included in the study. Median

age was 74 years (IQR¼ 68–80), two patients had miss-

ing data for age. Fifty patients were aged between 65

and 74 years, 37 between 75 and 84 years and 10 older

than 85 years. There were 54 (53.5%) women. There

were 58 people (57.4%) who failed the MoCA test

(score� 25). Overall, the mean score for the MoCA

examination was 24.1 (‘normal’� 26, range¼ 8–30).

Participants were taking an average number of 4.5

medications each (range¼ 0–11). There were 46

people (45.5%) taking five or more medications.

An abnormal MoCA was associated with increasing

age group p¼ 0.03) (test for trend) or taking five or

more medications (p¼ 0.01). There were two deaths

(3.4%) within 30 days of surgery in the abnormal

MoCA group, there were no deaths in the normal

MoCA group. Twenty-nine (28.7%) patients experi-

enced a complication (Clavien-Dindo Classification

I–V). The percentage of patients with complications

was higher in the group with normal MoCA (41.9%)

than abnormal MoCA (19.9%) (p¼ 0.01) and the

severity of those complications was greater (chi-squared

for trend p¼ 0.01). People with an abnormal MoCA

remained in hospital for longer (mean 8.1 days vs. 5.8

days, p¼ 0.03).These results are summarised in Table 1.

Procedures included right hemicolectomy, small

bowl resection, reversal of Hartmans procedure, ileos-

tomy, anterior resection and ventral mesh rectopexy.

They were performed by both open and laparoscopic

technique.

Discussion

This study has demonstrated that cognitive impair-

ment, measured using the MoCA, is common in this

elective older colorectal population, with 57.4% of

patients having an abnormal score. Cognitive impair-

ment was associated with a longer length of hospital

stay. Despite this, people with cognitive impairment

(MoCA score� 25) experienced lower rates of compli-

cations. Furthermore, these complications were less

severe.

This is the first study to document the prevalence

of preoperative cognitive impairment in patients
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Figure 1. MoCA test.
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undergoing elective colorectal surgery. Therefore, direct

comparisons with other studies are limited. One of the

more comparable studies was conducted by our team in

acute surgery. That paper assessed the prevalence of

cognitive impairment in emergency general surgical

patients in three UK centres. MoCA detected cognitive

impairment in over 70% of the population,4 higher

than the present study. One possible explanation is

delirium. Delirium is common in all acute hospital pres-

entations of the older person,14 estimated to be present

in up to one-third of acute vascular15 and a quarter of

acute orthopaedic patients.16 The MoCA score does

not test for delirium, hence that study would not differ-

entiate between the two. Thus, the difference between

the two figures (57.4% vs. 70%) may be attributable to

delirium. Delirium screening might be advocated for

future research studies in this area.

There are clinical implications of managing the older

elective surgical patient with cognitive impairment.

People with cognitive impairment are more likely to

develop incident delirium3 and long-term cognitive dys-

function following surgery. For example, Monk et al.

reported cognitive dysfunction following surgery

in 41.4% of older patients discharged after major

non-cardiac surgery.17 Kline and colleagues also

demonstrated that postoperative cognitive dysfunction

is higher in people with pre-existing disease,18 and a

recent systematic review confirmed a higher rate of

death in this patient group.19

Modification of anaesthetic techniques, have been

shown to reduce the incidence of post-operative delir-

ium.20 Similarly, multi-task exercise programmes have

shown improvements in function and cognition in eld-

erly patients.21 Ultimately, pre-operative identification

and optimisation of those most at risk of delirium and

post-operative cognitive dysfunction may lead to

improvements in post-operative recovery, quality of

life and mortality in older patients who are most at risk.

Perhaps the most striking finding of these results is

the reduced rate of complications demonstrated in our

population with an abnormal MoCA, both in the abso-

lute number of complications and the severity of those

recorded. This may be attributable to under-reporting

by cognitively impaired patients leading to an under-

diagnosis of complications by medical staff. For exam-

ple, cognitively impaired people are less likely to report

pain22 and other physical symptoms. However, this

might arguably result in increasing severity of compli-

cations when recognised. Prolonged length of stay in

the abnormal MoCA group may be attributable to

increase in required community care and social support

on discharge. It may also reflect unrecognised (poten-

tially minor) complications delaying the discharge from

hospital in this group. Another potential complication

may be that only physically fitter people, with cognitive

impairment, were offered surgery, hence the lower rate

of complications. However, we do not data to support

that assumption.

The other major implication of these findings is

whether the 57.4% of participants with abnormal

MoCA scores are able to give informed consent for

the operation they are about to undergo. The MoCA

test is sensitive enough to detect mild cognitive impair-

ment.6,23 Therefore, some (perhaps a majority) of the

abnormal results obtained represent people with sub-

stantial residual cognitive ability. While consent is

decision-specific, it seems highly likely, based on these

data that many of the individuals in this study may not

have had sufficient capacity to complete fully informed

consent. Whilst not addressed in this study, the study

raises concerns that consent may not always be valid,

an area for consenting surgeons to consider. Similarly,

our other concern is whether cognitively impaired

patients are fully able to comply with the enhanced

recovery protocol, which involves early mobilisation,

enhanced nutrition and the need to retain information

and follow instructions. Perhaps there is a need to tailor

a recovery pathway and indeed consenting process spe-

cifically for patients with cognitive impairment. Both

these aspects of surgical care also highlight the

Table 1. Complications and length of stay.

Normal

MoCA

(n¼ 43)

(42.6%)

Abnormal

MoCA

(n¼ 58)

(57.4%)

Overall (�26) (�25) p Value

Complications

Yes 29 18 (41.9) 11 (19.0) 0.01a

No 72 25 (58.1) 47 (81.0)

Clavien Dindo

0 72 25 (58.1) 47 (81.0) 0.02b

Class

I 8 4 (9.3) 4 (6.9)

II 15 11 (25.6) 3 (5.2)

III 0 0 1 (1.7)

IV 4 3 (7.0) 1 (1.7)

V 2 0 2 (3.5)

Length of stay

Median (IQR) 5 (3–8) 5 (3–6) 8 (4–9) 0.03c

Note: Clavien_Dindo classification – I: no need for treatment; II: pharma-

cological treatment; III: requiring surgical or endoscopic or radiological

treatment (IIIa – not under GA, IIIb – under GA); IV: life threatening

complication (IVa – single organ dysfunction, IVb – mutli organ dysfunc-

tion); V: death of a patient.
aChi-square.
bChi-square for trend.
cWilcoxon Ranksum.
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importance of comprehensive assessment of older sur-

gical patients and particularly engaging patients, their

relatives and their carers in managing expectations and

clinical decision-making.

These data illustrate the high level of cognitive

impairment in a population undergoing elective colo-

rectal surgery. They also suggest a reduced rate of com-

plications, and a greater length of hospital stay. Further

larger scale studies may fully elucidate the impact of

cognitive impairment on elective colorectal surgery

and whether enhanced recovery programs are fully tai-

lored to the cognitively impaired.
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