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Abstract
AIM: To explore the relationship of patient comfort and experience to commonly used performance indicators for colonoscopy. 
METHODS: All colonoscopies performed in our four endoscopy centres are recorded in two reporting systems that log key performance indicators. From 2008 to 2011, all procedures performed by qualified endoscopists were evaluated; procedures performed by trainees were excluded. The following variables were measured: Caecal intubation rate (CIR), nurse-reported comfort levels (NRCL) on a scale from 1 to 5, polyp detection rate (PDR), patient experience of the procedure (worse than expected, as expected, better than expected), and use of sedation and analgesia. Pearson’s correlation coefficient was used to identify relationships between performance indicators.
RESULTS: A total of 17027 colonoscopies were performed by 23 independent endoscopists between 2008 and 2011. Caecal intubation rate varied from 79.0% to 97.8%, with 18 out of 23 endoscopists achieving a CIR of > 90%. The percentage of patients experiencing significant discomfort during their procedure (defined as NRCL of 4 or 5) ranged from 3.9 to 19.2% with an average of 7.7%. CIR was negatively correlated with NRCL-45 (r = -0.61, P < 0.005), and with poor patient experience (r = -0.54, P < 0.01). The average dose of midazolam (mean 1.9 mg, with a range of 1.1 to 3.5 mg) given by the endoscopist was negatively correlated with CIR (r = -0.59, P < 0.01). CIR was positively correlated with PDR (r = 0.44, P < 0.05), and with the numbers of procedures performed by the endoscopists (r = 0.64, P < 0.01).
CONCLUSION: The best colonoscopists have a higher CIR, use less sedation, cause less discomfort and find more polyps. Measuring patient comfort is valuable in monitoring performance.
© 2013 Baishideng. All rights reserved.

Key words: Endoscopy; Colonoscopy; Quality; Comfort; Performance
Ekkelenkamp VE, Dowler K, Valori RM, Dunckley P. Patient comfort and quality in colonoscopy
Available from: 
DOI:
INTRODUCTION
Colonoscopy is a very common procedure performed to investigate colonic symptoms and screen for cancer and polyps[1]. It has always been known that colonoscopy can cause harm and even death, but poor quality colonoscopy has only been linked to other important outcomes in the last decade. Back-to-back colonoscopies identified important missed lesions[2], fast withdrawal times were associated with lower adenoma detection rates[
 ADDIN EN.CITE 
3,4
], and low adenoma detection rates are associated with higher rates of missed cancer[
 ADDIN EN.CITE 
5
]. Several studies have shown that colonoscopy misses, and fails to “protect” individuals from, cancer[
 ADDIN EN.CITE 
6-10
]. Thus there has been increasing attention on the quality of colonoscopy[
 ADDIN EN.CITE 
11,12
], especially in the context of colorectal cancer screening where there is potential for causing harm to otherwise healthy people. 

In order to assess quality, the British Society of Gastroenterology (BSG) has defined a set of indicators and auditable outcomes for colonoscopy[13]. Important key performance indicators are an unadjusted caecal intubation rate (CIR) of > 90% and an adenoma detection rate of > 10%.  CIR is globally recognised as the main measure of competence in colonoscopy in a non-screening setting and is one of the key measures used in a colorectal cancer screening. It is an absolute requirement for total colonoscopy, and poor completion rates may be one reason why colonoscopy does not prevent cancer in the right colon[
 ADDIN EN.CITE 
14-16
]. However, there are several factors that can influence the CIR and thus the performance of an endoscopist[17]. 
A possible consequence of having CIR as a prime indicator of quality is that individuals with poor technique may push harder and persist for longer to achieve the standard. This could lead to more pain and the administration of more sedation.  Clearly this could cause unnecessary harm to patients, including more perforations and sedation related complications[


18 ADDIN EN.CITE ].

To prevent this eventuality the BSG proposed that other key performance indicators should be sedation and comfort[13]. Standards were set for sedation, particularly for older patients, but there is no standard for comfort so it was designated an essential “auditable outcome”: a standard that should be measured, reviewed and acted upon, but not one for which an absolute performance level could be defined.

Various studies have addressed patient pain or discomfort during colonoscopy, and identified predictive factors of pain[
 ADDIN EN.CITE 
19-22
]. However, none have explored the use of sedation and patient comfort as measures of performance. 

This study aims to analyse the different factors affecting an individual’s performance in diagnostic colonoscopy and to explore the use of patient comfort scores as performance indicators for colonoscopy. 

MATERIALS AND METHODS

All colonoscopies performed in the four endoscopy units in one healthcare organisation are recorded on two electronic endoscopy reporting systems (SQL scope and Unisoft), which log the key performance indicators defined by the BSG: CIR; polyp detection rate (PDR) (adenomatous and hyperplastic); and sedation (invariably opiates and midazolam). Colonoscopies performed by all independently practicing endoscopists during the four year period of 2008 to 2011 were included in the analysis. Throughout the United Kingdom (and in this study) an unadjusted CIR is used: the rate is not adjusted at all, even for obstructions and poor bowel preparation.

Comfort is assessed using nurse-reported comfort levels (NRCL) on a 5-point scale, which is shown in Table 1.  The attending endoscopy nurses assess the comfort of the patient during the procedure without discussing it with the endoscopist, and record it immediately. For this study, significant discomfort was defined as a NRCL of either level 4 or 5 (NRCL-45).
The patient experience (PE) is captured by the recovery nurse before the patient leaves the unit. Patients are asked whether their experience was: better than expected, as expected, or worse than expected. Both the comfort scores and the PE are recorded on the hospital administration system. The colonoscopists are identified in the reporting system so that all data can be linked to individuals.  

The influence of midazolam and opiate analgesia on NCRL and worse patient experience (PE-W) was also explored. A further variable used in this analysis was PDR. The dataset for PDR was less complete as our endoscopic reporting systems did not mandate the input of PDR until September 2010. 

A complete dataset was not available for all variables. Table 2 lists the numbers of colonoscopies where data was not documented.

Statistical analysis

Relationships of CIR to comfort (NRCL-45), sedation and PE-W were explored using Pearson’s correlation coefficient. The relationship between the number of procedures performed per year and CIR was also studied using Pearson’s correlation coefficient. Only endoscopists performing colonoscopies for the full four year period were included in this analysis. A Mann-Whitney U test was used to assess whether there was a difference in the number of colonoscopies performed by those with a higher CIR.

RESULTS

During the four year period from 1 January 2008 to 28 December 2011, 17 027 colonoscopies were performed by 23 colonoscopists; 88.8% of procedures were performed on service lists; 11.2% of procedures were performed on bowel cancer screening lists. Data is reported as performance data for these colonoscopists. 
Colonoscopy completion
CIR varied from 79.0% to 97.8%, with 18 out of 23 endoscopists achieving > 90%. Four endoscopists completed colonoscopy in 85%-89% of the procedures and 1 locum endoscopist in 79%. The effect of the number of colonoscopies performed on CIR was studied. Only endoscopists performing colonoscopy during the whole period were included in this analysis alone (n = 16). CIR was positively correlated with the average number of procedures performed per annum (r = 0.64, P < 0.01) (Figure 1A). The average CIR for these 16 endoscopists was 94.3%. Endoscopists with a CIR of less than 94.3% performed an average of 139.9 colonoscopies per year whereas those with a CIR of greater than 94.3% performed an average of 245.9 procedures (P < 0.05).

Patient comfort

The percentage of patients experiencing significant discomfort during their procedure (defined as NRCL of 4 or 5) ranged from 3.9% to 19.2% with an average of 7.7%. There was significant negative correlation between NRCL-45 and CIR (r = -0.61, P < 0.005) (Figure 1B).
Patient experience
A worse than expected patient experience (PE-W) was recorded in 4.3% of procedures (1.2%-12.0%). PE-W correlated negatively with CIR (r = -0.54, P < 0.01) (Figure 1C). There was strong correlation between NRCL-45 and PE-W (r = 0.92, P < 0.0001). Only 2% of patients with a NRCL of 1, 2 or 3 rated the procedure as worse than expected compared to 28% of patients with a NRCL of 4 or 5.

Sedation
The sedation used in our endoscopy units for colonoscopy is usually a combination of an opiate (either pethidine or fentanyl) and midazolam. An increasing proportion of procedures are done without sedation.  

The average amount of midazolam used per procedure was 1.9 mg, varying from 1.1 mg to 3.5 mg. Average dose of midazolam was negatively correlated with CIR (r = -0.59, P < 0.01). To assess whether this was due to higher doses of midazolam being used by colonoscopists with worse CIRs or to a higher rate of no sedation being used by those with better CIRs, the analysis was repeated for the sedated colonoscopies only. In this sedated group (n = 14 870) there was a significant correlation between average midazolam usage and CIR (r = -0.60, P < 0.005). The percentage of colonoscopies performed without sedation was not significantly correlated with CIR (r = 0.30, P = 0.13). There was also a correlation between midazolam dose and NRCL-45 (R = 0.54, P < 0.01) but not for midazolam and PE-W (r = 0.37, P = 0.08). In unsedated patients, there was no correlation between CIR with either NRCL-45 (r =-0.09, P > 0.05) or PE-W (r = -0.01, P > 0.05). However, the numbers were smaller in this group, especially for colonoscopists who rarely performed colonoscopy without sedation. Furthermore, the more uncomfortable procedures would have led to patients being given sedation thereby introducing bias.
There were 4 endoscopists who used fentanyl and 19 who used pethidine as their opiate of preference. To ensure uniformity, the endoscopists using fentanyl were excluded from the analysis on analgesia. There was no significant correlation between average pethidine dose, and CIR (r = -0.39, P > 0.05), NRCL_45 (r = 0.17, P > 0.05) or PE-W (r = 0.06, P > 0.05).

Polyp detection

In this study, the average PDR (including both hyperplastic and adenomatous polyps) was 31.8% (range 9.2%-51.9%). There was a positive correlation between PDR and CIR (r = 0.44; P < 0.05) (Figure 1D). 

Performance indicators over time

Table 3 shows data on the CIR, NRCL-45, PE-W, midazolam usage and PDR for each year. A consistent improvement is seen in all variables between 2008 and 2011.
DISCUSSION

In this study, we explored factors that predict high performance in colonoscopy.  Ideally a colonoscopy should be safe, complete and comfortable. It should also detect and remove safely and completely all important lesions. The CIR has become the most universally recognised performance indicator. While striving to achieve and exceed target CIRs there is a potential danger that a colonoscopist will cause more discomfort, or put the patient at risk of perforation and excessive sedation. The results of this study indicate the reverse:  those colonoscopists with the highest CIR use less sedation, cause less discomfort and achieve a better patient experience. Furthermore, it appears they are more vigilant, identifying more polyps than those with lower intubation rates. The results also show that better colonoscopists perform more colonoscopies. In this study, colonoscopists with a CIR of greater than 94.3% performed an average of 245.9 procedures per annum compared with 139.9 for the endoscopists with a CIR lower than 94.3%. This is consistent with previously published data[23]. This study adds further weight to the argument that there should be a minimum number of procedures performed by an endoscopist per annum to maintain their skills. 

There are very large variations in the use of sedation across the world ranging from virtually none in Scandinavian countries to increasing use of deep sedation with propofol in Australia, France, Germany and the United States. The use of sedation is still not as safe as we would like[24]. In the United States, it is now common to perform a colonoscopy with propofol and it has been shown that patient satisfaction is higher than with other types of sedation[
 ADDIN EN.CITE 
25,26
]. Conversely, a Scandinavian study showed that high sedation rates were not associated with less painful colonoscopies[
 ADDIN EN.CITE 
21
]. Another Scandinavian group showed that sedation is not necessary for screening individuals, and an American group clearly believes unsedated colonoscopy has a place and has coined the phrase “sedation-risk-free colonoscopy”[27]. 

In our study, the average midazolam dose used was negatively correlated with CIR: the more often the caecum was reached, the less midazolam was used and, furthermore, patients did not experience more discomfort. These findings demonstrate that colonoscopy can be performed without deep sedation and without significant discomfort in the majority of patients.

Sedation alters the perception and recollection of discomfort experienced during colonoscopy. Thus the patient cannot necessarily provide an accurate guide of pain during the procedure.  An alternative to the patient assessing discomfort is for the endoscopist or endoscopy nurse to make the assessment.  We ask the nurse to make this assessment because they are more likely to be objective and have the benefit of observing all colonoscopists perform colonoscopy.  Our comfort scale has not been formally validated but it assesses three components of discomfort: severity, frequency and the extent to which it is distressing the patient.  Interestingly there was strong correlation of this nurse-assessed scale with patient reports (r = 0.92, P < 0.0001). Only 2% of patients with a NRCL of 1, 2 or 3 rated the experience as worse than expected.  It is likely that different nurses rate discomfort differently but that discrepancy would be applied to all colonoscopists.  There are always two nurses in the procedure room during a colonoscopy and the nurses are encouraged to discuss the comfort score with each other before making a final decision.  

The assessment of patient experience is different from that of discomfort by a health professional.  Because of the effect of sedation on experience and recall, we chose not to ask patients to rate comfort but to rate their experience of the procedure compared to what they expected.  This measure was chosen on the assumption that a worse experience than expected was unacceptable and a better or as expected experience was acceptable.  Clearly a patient’s rating will be affected by the way they are prepared for the procedure and hearsay. It is possible that the patients of a colonoscopist who routinely tells them that they will experience terrible pain will rarely report the experience worse than expected.  We cannot control or assess this possibility.  It seems very unlikely that the colonoscopists with high CIR tell their patients that they will have a bad experience when the nurses rate them as causing less pain than their colleagues.

Sedation practice varies but the majority use a combination of opiates and sedatives, and an increasing number use no sedation. It is therefore difficult to make meaningful comparisons. However, whichever way the data was examined the same conclusion was drawn: colonoscopists with high CIR use less sedation (midazolam). One argument against using CIR (especially an unadjusted rate) as a performance indicator is that endoscopists may use excessive force to ensure that the caecum is intubated. However, data from this study shows that comfort scores were better in colonoscopists with a higher CIR and there was no evidence that they were using more opiate analgesia.

A possible bias in this study is case mix.  It is possible that the colonoscopists with the highest CIR were colonoscoping the easiest patients. Previous studies have identified factors that predict lower CIR: female sex, older patient and the presence of diverticular disease[
 ADDIN EN.CITE 
19,28
]. Until recently our reporting system was not capturing diagnoses according to a recognised coding system so it is not possible to determine the proportion of patients with diverticular disease in each of the colonoscopist cohorts. About 30% of patients listed for colonoscopy are pooled and listed with the endoscopist that is first available.  This sharing of patients reduces the likelihood that an individual will be scoping a particularly difficult group of patients Furthermore, colonoscopists with a higher CIR are often asked to scope “difficult” patients meaning case mix is more likely to affect them adversely. Another possible source of case mix bias is bowel cancer screening (FOBT positive) patients because only accredited colonoscopists are allowed to colonoscope them. These patients are usually asymptomatic and may therefore be easier to colonoscope; there is however no data available on this topic. They certainly have more polyps than other patients, which may bias polyp detection data. Whilst only 10% of all colonoscopies are performed on screen positive patients, up to 50% of the procedures performed by the bowel cancer screening colonoscopists are on screened patients.  However, only 2 of the 23 colonoscopists for the majority of the study period were screening accredited and several of the high performing (high CIR, low sedation, low discomfort) colonoscopists were not screening colonoscopists. Another possible confounder is the use of unadjusted CIR instead of the CIR being adjusted for poor bowel preparation or obstruction.  CIR would invariably have been higher if adjusted. We chose to use unadjusted CIR as this is standard practice in the United Kingdom for quality assessment. The number of cases with poor bowel preparation or obstruction was probably low and there is no reason to believe that one endoscopist was exposed to all those cases especially as the bowel preparation was standardised across all four units. Therefore, we feel that it is unlikely that the use of adjusted CIR would influence the main findings in this study.
Adenoma detection rate is a key performance indicator and has been shown to be related to the chance of post colonoscopy colorectal cancer[
 ADDIN EN.CITE 
5
]. Ideally, adenoma detection rate should be recorded but linking endoscopic with pathology databases is difficult, and late entry of pathology data into an endoscopic database is fraught with problems. In view of this difficulty, we have used polyp rather than adenoma detection in this study whilst recognising the limitations of this approach.  However, recent studies have shown that PDR can be used as a marker for ADR because they are highly correlated[
 ADDIN EN.CITE 
29,30
]. A recent study of colonoscopies performed on the United Kingdom Bowel Cancer Screening programme also found a positive correlation between adenoma detection rate and caecal intubation rate[31]. 

In each of the endoscopy units included in this study there is a robust quality assurance process for colonoscopy. All colonoscopists are fed back their performance indicators on a quarterly basis. If any colonoscopist underperforms, the endoscopy lead will discuss this with them and, if appropriate, offer further support and training. Furthermore most of the colonoscopists in this study have completed a training the trainer course during which there is detailed discussion of colonoscopy technique and ways to improve it.  These approaches are likely to have contributed to the consistent improvements in CIR, patient comfort/experience and PDR. One aspect of quality assurance we did not address in this study is occurrence of complications in colonoscopy. Our study explores the intubation performance, not performance of therapy. There were no diagnostic perforations during the period of this study and no procedure related deaths. Literature tells us that less than 1:1000 patients will suffer from a complication of colonoscopy without biopsies or polypectomy[


32 ADDIN EN.CITE ]. A much larger sample size would be required to test the relationship of key performance indicators and complication rates.
In conclusion, this study demonstrates that the best colonoscopists are doing more colonoscopies per year, get to the caecum more often, use less sedation, cause less discomfort, achieve a better patient experience and find more polyps.  We believe that measurement of patient comfort and experience, use of sedation, together with CIR, could provide a richer picture of a colonoscopist’s performance, at least of intubation skills.
This study shows that the best colonoscopists, i.e., the ones that have the highest CIR and PDR, also have the best comfort scores, despite using less sedation.  Measurement of patient comfort during sedated or non sedated colonoscopy may provide useful information on endoscopist performace.
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Background

Caecal intubation rate (CIR), use of sedation and adenoma detection rate are key performance indicators for colonoscopy. CIR is the most widely recognised measure of performance. Patient comfort is not routinely assessed; it is unknown whether higher intubation rates are achieved at the expense of greater patient discomfort, deeper sedation and possibly higher risk.  
Research frontiers

Quality in colonoscopy is an important topic, especially with the introduction of bowel cancer screening programs in different countries. Caecal intubation rate is a key performance indicator of quality. Patient comfort is an auditable outcome, but there are little data on the topic.
Innovations and breakthroughs
Measuring patient comfort through nurse assessment provides valuable information about performance of endoscopists. Performing colonoscopies under deep sedation is not necessary to achieve good patient comfort. The colonoscopists that get to the caecum most often and see and remove the most polyps, have the best patient comfort scores.

Applications 

Measuring patient comfort through nurse assessment is a valuable addition in measuring performance. Nurse assessment correlates well with patient experience. People believe that, in the future, assessment of patient comfort, next to CIR and ADR, could be a good performance indicator. 
Terminology

Nurse reported comfort level: assessment of patient comfort during the procedure by endoscopy nurses. Patient experience: the patient’s experience of the procedure, assessed by the patient himself directly after the colonoscopy.

Peer review

The paper about patient comfort and quality in colonoscopy is very interesting. Questions were raised on influence of using adjusted CIR on the results, and on the relationship of age, gender and previous surgical procedures with the nurse-reported comfort levels and patient experience. 
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Figure 1 The figure shows correlations of caecal intubation rate with number of annual colonoscopies (A), nurse-reported comfort level of 4-5 (B), patient experience worse than expected (C) and polyp detection rate (D).
	Nurse reported comfort levels
	Descriptors

	
	No discomfort
	Talking/comfortable throughout

	
	Minimal discomfort
	1 or 2 episodes of mild discomfort with no distress

	
	Mild discomfort
	More than 2 episodes of discomfort without distress

	
	Moderate discomfort
	Significant discomfort experienced several times with some distress

	
	Severe discomfort
	Frequent discomfort with significant distress


Table 1 Five-point scale of nurse-reported comfort levels
Table 2 Data completeness on colonoscopies performed from 2008-2011
	Variable
	Total number of colonoscopies with missing data 
	Percent of colonoscopies with complete data

	CIR
	0
	100

	NRCL
	520
	95

	PE
	1647
	84

	Midazolam
	62
	99

	Opiates
	65
	99

	Polyp detection
	3863
	71


CIR: Caecal intubation rate; NRCL: Nurse-reported comfort levels; PE: Patient experience.
Table 3 Improvements in key performance indicators between 2008-2011 

	
	CIR (%)
	NRCL-45 (%)
	PE-W (%)
	Midazolam (mean dose - mg)
	PDR (%)

	2008
	93.3
	10.0
	5.6
	2.3
	29.6

	2009
	93.4
	7.8
	4.2
	2.0
	27.4

	2010
	94.6
	7.6
	4.1
	1.8
	31.9

	2011
	95.9
	5.8
	3.7
	1.7
	37.7


CIR: Caecal intubation rate; NRCL: Nurse-reported comfort levels; PE-W: Worse patient experience; PDR: Polyp detection rate.

