Identification of cut off points for pain intensity
 of Caucasian Australians and Chinese: An analysis involving pain related functional interference, pain related beliefs and attitudes, pain management satisfaction and opioid related side effects.   
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Background (411)
Cut off points are discrete measures in pain intensity used to differentiate mild, moderate and severe intensity pain (1). Cut off points have been studied in the setting of cancer pain (1,2), persistent pain (3,4),  and acute postoperative pain ( 5,6 ). 

The cut off point between mild and moderate intensity pain is helpful in determining when a patient needs to have analgesic intervention (7,8). Cut off points for pain intensity form the basis for patient management in pain protocols and for refinement of knowledge in pain research. Numeric Rating Scale (NRS) pain intensity has been favoured in cut off point research to date (9). 

It is possible with statistical techniques such as multivariate analysis to derive cut off points linking other measured pain parameters thought to influence non-linearity in patient ratings of pain intensity. To date, pain related interference is the main parameter, but, depending on the type of pain, the role of other factors may need to be considered for a fuller characterization of cut off points.  

Ethnicity has been considered in the evaluation of cut off points relating to cancer pain by Serkin et al. who incorporated data from 467 Pilipino and Chinese patients from a total sample of 1630 patients. Yet in the acute postoperative setting cut off points have only been evaluated in single country settings, not allowing evaluation of the effect of culture (5,6). 
Our group has observed significant differences in pain related behaviours between Chinese and Caucasians in a postoperative setting where patients were standardized to self administration of morphine (10).

These changes (Chinese people were more likely to defer analgesic management to their managing doctors, had greater expectation of severe postoperative pain, greater susceptibility to itch with morphine, lesser satisfaction with pain management, and higher postoperative pain intensity ratings) warrant further investigation in a less restricted environment where a full spectrum of analgesic and surgical techniques are practiced. Such observation allows us to clarify and better characterize the threshold for postoperative analgesic intervention.     
Our aim is to confirm that cut off points for acute postoperative pain severity exist, and vary significantly between similar numbers of Chinese and Caucasians when criteria known to differentially influence postoperative behaviours among these two ethnicities are considered (10). This may help us better understand postoperative pain management in a cultural context and assist in future provision of management and research strategies that take into account ethnic sociocultural and biological sensitivities. 

Lay person description (460)
There are several established methods in Pain Medicine where a patient is able to describe the intensity of their pain.  The most popular involve scoring pain intensity using a numeric scale comprising numbers from 1 to 10 and a visual scale which is 10 cm long and allows a clinician to measure the visual rating out of 10.

Both these methods of pain intensity measurement carry the assumption that pain intensity increases in a predictable way as the numbers on these two measurement scales might indicate.  The truth is that this is not likely to be true. The World Health Organization, for example, places great significance on a cancer pain rating that is higher than 3 out of 10, recommending that treatment for pain greater than 3 out of 10 be escalated. 

The most likely reason for changes in pain intensity not being even and predictable is that pain intensity is only a small part of overall pain experience.  Pain intensity is influenced by many other factors, including the context of the pain (its effect on movement, sleep, mood), side effects of medications, anticipation of pain severity prior to pain experience, attitudes and beliefs relating to pain experience and satisfaction with the experience of pain management just to mention a few.

There are statistical methods that can help us to explore how pain intensity changes as it increases. These complex methods can be applied though analysis of various measurements from patients, which can be easily collected in observational studies. The results of these analyses can then be used to look for steep “steps” in the pain intensity scale among populations of patients which indicate that pain level has increased to a greater degree than the gaps between the numbers on the pain rating scale might indicate.  It is the numeric value where these steps occur, for example at a pain level of 3 out of 10 where recommendations to escalate pain treatment might be appropriate. Such points have already been identified in populations of patients affected by cancer pain, chronic pain as well as patients after surgery. There is only one study which examined a multiethnic population, the study involving cancer pain.   

A group of researchers that I have been working with have identified several factors that are very different in patients of Chinese ethnicity compared with patients of Caucasian ethnicity after major surgery. Many of these factors (Chinese people were more likely to defer analgesic management to their managing doctors, had greater expectation of severe postoperative pain, greater susceptibility to itch with morphine, lesser satisfaction with pain management)  are likely to create “steps” in pain intensity scales that may differ significantly between these two races. We hope to compare two populations of 450 patients after surgery from China and Australia in order to confirm this belief as pain treatment escalation may need to be set at different levels in accordance with ethnicity.   
Hypothesis: 
Primary
That a nonlinear association exists between acute postoperative pain intensity and pain related interference in people of Chinese and in people of Caucasian ethnicity. 

Secondary
Cut off points for acute postoperative pain intensity for people of Chinese ethnicity differ significantly from those of Caucasians when pain related interference, beliefs and attitudes relating to pain, satisfaction with analgesia management and  itch and sedation (among those receiving opioid therapy) and are taken into account. 
Clarification of secondary hypothesis
1) People of Chinese ethnicity have higher cut off points for mild in relation to (moderate to severe) pain intensity  compared to Caucasian Australians in the first 24 hours after surgery based on pain related interference with activities (function, mood, sleep). The broader question to ask is whether factors that determine cut off points should be derived from different influences in different cultures.

2) People of Chinese ethnicity will have higher cut off points for mild in relation to (moderate to severe) pain intensity in the first 24 hours after surgery than Caucasians based on beliefs and attitudes relating to preference for others to manage pain and preoperative expectation of pain. 
3)  People of Chinese ethnicity who receive postoperative opioid analgesia will have higher cut off points for mild in relation to (moderate to severe) pain intensity in the first 24 hours after surgery compared to Caucasian Australians receiving opioid analgesia based on incidence and severity of itch/sedation related to postoperative opioid analgesia.

4) People of Chinese ethnicity will have higher cut off points for mild in relation to (moderate to severe) pain intensity in the first 24 hours after surgery compared to Caucasian Australians based on rating of satisfaction with pain management
Purpose
Confirming that different cut off points exist between Chinese and Caucasians in range of acute pain related behaviours should strongly influence future training and guidance of health professionals, as well as provide a clearer foundation for practice of acute pain medicine and conduct of research among these two ethnicities.  
Significance

The broader question to ask is whether acute pain cut off points should be composed from different pain related factors according to specific circumstance, in this case, factors known to differentially influence pain behaviour between Chinese and Australian Caucasians. 

Methodology
Patients who provide informed consent from Alfred Hospital in Australia, and Prince of Wales Hospital and Sir Run Run Shaw Hospitals in China will be recruited to this study prior to surgery. Existing data from 250 patients currently enrolled in “Pain behaviours and Culture” study will be utilized for this study, leaving a further 200 patients to be recruited from Mainland China and Hong Kong, while Alfred Hospital will need to recruit all 450 Caucasian patients.  Attempts will be made to recruit patients experiencing diverse surgeries, such as musculoskeletal, upper and lower abdominal and head and neck surgeries. Every attempt will be made to match surgery type as closely as possible between the two racial groups.
All data will be collected by researchers not involved in the perioperative care of patients.
Questions relating to pain related interference (11) and other measured parameters will be translated into Cantonese and Mandarin by experienced translators and then translated back into English by separate translators who have not seen the original English items. The English translation will then be compared to the original English questionnaire to confirm that the translation is accurate before it is authorized for use in the study as per Serkin (1).
Data will be collected by researchers from enrolled subjects and medical records as well as preoperatively, postoperatively and 24 hours after completion of surgery.
Pre Surgery Inclusions

Belong to appropriate racial group (Chinese at Prince of Wales/Sir Run Run Shaw Hospital and Caucasian at Alfred Hospital), 

Have spent most of life in country of recruitment 

Have two parents who belong to the same racial group
Greater than 18 yrs of age.
Any plan of analgesia accepted 

People presenting for repeat surgery

Pre Surgery Exclusions

No history of persistent pain.

Exclude severe depression 
Exclude those expected to not wake up immediately after their surgery.
No restrictions on surgery type other than major 
Post Surgery Exclusions
Patients who experience no pain (post procedure exclusion) 
Patients who remain unconscious, unresponsive or show impaired cognition in the first 24 hours after surgery 
End points
Pain related interference with (on NRS scale)

· Movement 
-    Waking from sleep 

      -    Mood

      -    Coughing and breathing

Prediction of tolerable pain intensity prior to surgery 

Satisfaction with pain management (24 hrs) using a 5 point scale and effect on average and worst pain intensity
Preference for others to manage pain asked preoperatively (split up into YES/NO or dichotomous response) and effect on average and worst pain intensity. This is based on finding of much stronger preference among Chinese in Konstantatos et al (10).
Greater expectation of severe pain (split up into YES/NO or dichotomous response) and effect on average and worst pain intensity. This is based on finding of much stronger preference among Chinese in Konstantatos et al (10).
Effect of presence/absence of itch on average and worst pain intensity (those receiving opioids only)

Effect of nausea/vomiting on average and worst pain intensity (those receiving opioids only)

Pain intensity level at which analgesia requested or PCA used postoperatively 
i) in PACU 
ii) best recall at 24 hrs. 
Statistical Analysis
Will require data from 450 subjects from each of (Alfred Hospital) and (Prince of Wales Hospital/Sir Run Run Shaw Hospital).  Prince of Wales Hospital/Sir Run Run Shaw Hospital will combine to form the Chinese site. This is based on the numbers recruited in the Gerbeshagen study (6).  Serkin (1) had data from 1630 patients, approximately 467 of which came from a combination of Philipino and Chinese patients. 

Patient characteristics will be reported using numbers (percentages), arithmetic mean (SD) and median (IQR) and compared between Chinese and Caucasian populations with parametric and non-parametric testing as appropriate.   

All NRS data to be reported as median (IQR).  
Primary end point is based on data correlating average postoperative pain and pain related interference with activity (sleep, function, mood) and also worst postoperative pain and activity (sleep, function, mood). 
The following sequence will take place separately for each of the Chinese and Caucasian populations. The means of the different individual pain interference effect on activity scores will be pooled to give total pain interference score. Different combinations of 2 cut off points will be evaluated (abbreviated using the upper limit on NRS within the mild and the moderate range as a representation of three overall categories; mild/moderate/severe) using multivariate analysis. Each combination of three categories will then be used as the independent variable and compared in sequence using average and worst pain intensities for pain related interference as the dependant variable (1, 3). The cut off points revealing the highest F ratio for between category effect (i.e. all the possible combinations of the upper level of the mild and moderate categories of pain) on the total pain interference score will then be calculated for average and worst postoperative pain. Pillai’s trace, Wilks’ λ, and Hotelling’statistic will be used to compare F Ratios for each category of average and worst pain (6). Cut off points will be derived from the two highest F scores, since these ratios are indicative of the largest differences in pain interference. Patients without pain and also those who rate no pain related interference will be excluded from the analysis. 
Mann-Whitney test will be used to compare median average and worst postoperative pain intensities within and between the Chinese and Caucasian populations for Satisfaction, Itch, Sedation, Pain Expectation, Pain Preference. Cut off points will correspond to the average of the two median scores for average pain when comparing low versus high levels of Satisfaction, Pain Expectation, Pain Preference (6). 
Patients receiving opioid therapy will also have the effect of Itch and Sedation on pain cut off points calculated separately as a sub analysis also using Mann-Whitney test to compare median average and worst postoperative pain intensities within and between the Chinese and Caucasian populations (6). 

We expect different cut points to exist on the basis of cultural background (higher cut off points for Chinese compared with Caucasians in all of the four criteria are expected). 

Feasibility
Currently we are recruiting in Hong Kong (Prince of Wales Hospital) and Mainland China for a fully funded (ANZCA grant number 14/005) study which is collecting data relevant to the proposed study; “Cultural influences of postoperative pain”. It is our intention to use data from the 250 participants in this study and to further recruit 200 patients from (Prince of Wales Hospital/Sir Run Run Shaw Hospital), together with 450 patients from Alfred Hospital. This would satisfy our requirement for 450 patients from each site. 
Currently we are recruiting at a rate of 10 patients per month per site in the “Cultural influences of postoperative pain” study. This means that recruitment for the additional 100 patients per site will add a further10 months to recruitment or 24 months from the commencement of recruitment (January 2014) for the current study; “Cultural influences of postoperative pain”. 

Given this greater ease of recruitment, we anticipate that all recruitment will be completed in 18 -20 months, assuming a rate of recruitment of approximately 6 patients per week at Alfred Hospital, Melbourne where we will need to the recruit the full number of 450 patients. 
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