Appendix A. Team Physician Pain Management Survey: Rio 2016 Olympic Games

This survey was conducted in August 2016 during the Rio Olympic Games. The aim of the survey was to inform the participants of the IOC Consensus Meeting on Pain Management in Elite Athletes to:
· Enable a better understanding of clinical practices relating to pain management in elite athletes;
· Help to understand the effect of the WADA Prohibited List on pain management practices; 
· Assess the need for new athlete and physician education.
All National Olympic Committee Team Physicians were invited to participate and a total of 107 physicians completed the survey. The survey was announced at the Team Physician Meeting in the Olympic Village on the day before the Opening Ceremony of the Games, and participants were asked to complete the survey by the end of the Games on 21 August. The responses were collected anonymously and participation in the study was voluntary.
The survey was available in English (64 responses), French (15 responses), Spanish (13 responses), and Russian (15 responses). All data have been translated to English for this report.  Short descriptive summaries of the results of each question are provided as a guide; however, the intention of this survey was to provide information to be used by the expert participants of the IOC Consensus Meeting, as additional data related to their specific areas of expertise.

A more comprehensive discussion paper and data analysis is planned following the IOC Consensus Meeting. Suggestions for interpretation of the results and further in-depth analysis are invited. Contact contributor for this survey is Mark Stuart markcstuart@gmail.com




This survey has been prepared with the input of:

Mark Stuart, Pharmacist, IOC Medical and Scientific Commission Games Group
Andrew Slack, WADA Medical Manager
Torbjorn Soligard, IOC Medical and Scientific Department
Brian Hainline, NCAA Chief Medical Officer
Richard Budgett, IOC Medical and Scientific Director
Alan Vernec, WADA Medical Director
Lars Engebretsen, IOC Head of Science and Research

Methods
The survey was developed and reviewed in collaboration with members of the 2016 IOC Consensus Meeting on Pain Management in Elite Athletes, and representatives from the medical department at WADA. Prior to the Games it was validated and tested by physician members of the IOC Medical and Scientific Commission Games Group.
The survey was announced at the Team Physician Meeting in the Rio 2016 Olympic Village on the day before the Opening Ceremony of the Games, and all 721 team physicians were invited to participate. Participants were asked to complete the survey before the end of the Games on 21 August 2016. The responses were collected anonymously and participation in the study was optional. The survey was available in English, French, Spanish, and Russian.

The question topics covered:

1. Clinical and sport-specific specialties of physician respondents
2. Prevalence of analgesic or anti-inflammatory medication in athletes
3. Factors influencing prescribing
4. Considerations when forming a pain management treatment plan for an athlete 
5. Types of pain or anti-inflammatory medications commonly prescribed
6. Analgesic use during competition
7. Non-pharmacological interventions for pain management
8. Factors when selecting NSAIDs for athletes
9. Dose prescribed immediately prior to competition
10. Length of NSAID prescribing
11. Pain prophylaxis immediately before competition
12. Attitudes to risks of concurrent analgesic prescribing
13. Impact of the WADA Prohibited List on analgesic prescribing
14. Effect of opioid-related analgesics on performance enhancement 
15. Comparison of analgesia classes for performance continuation
16. Further education and information

Results

A total of 107 of the 721 (15%) physicians registered as attending the Olympic Games as part of a team completed the survey (64 responses in English; 15 French; 13 Spanish; 15 Russian).  

1. Clinical and sport-specific specialties of physician respondents

The largest specialty group was general sports-medicine in the primary care setting (58%), followed by orthopaedic specialists (20%) and emergency medicine specialists (15%). Most physicians (88%) stated they treated athletes across more than one sport, with 12% of physicians stating they only treated athletes from one sport.

This spread of sports of the athletes that were under the care of the physicians generally also reflected the population size of the athletes competing in these sports at the Rio 2016 Olympic Games. 66% of physicians treated athletes competing in athletics and 59% of physicians treated athletes competing in swimming. The next most common sports that physicians worked with were cycling (37%) and boxing (37%). 

2. Prevalence of analgesic or anti-inflammatory medication use 

39% of respondents reported routine use of either oral, topical or injectable analgesic or anti-inflammatory medication in up to 10% of athletes; 37% in 11-30% of athletes; 24% in 30-100% of athletes.

3. Factors influencing prescribing

The physicians were asked to indicate the importance they placed on various clinical and performance-related factors when prescribing pain or anti-inflammatory medications to the athletes they treat.

Pain or inflammation from an existing injury

50% of physicians consider pain and inflammation the most important factors when prescribing analgesics or anti-inflammatory drugs. 

Prevention of pain or inflammation during training or competition
36% of physicians consider prevention of pain and inflammation to be the least important factor when prescribing analgesics or anti-inflammatory drugs; only 7% consider prevention to be very important when prescribing.
Prevention of delayed-onset muscle soreness (DOMS) following training or competition

57% of physicians consider prevention of DOMS to be the least important factor when prescribing analgesics or anti-inflammatory drugs; only 4% consider prevention of DOMS to be very important when prescribing.

Performance or endurance improvement during competition
66% of physicians consider performance or endurance improvement to be the least important factor when prescribing analgesics or anti-inflammatory drugs; 6% consider performance or endurance improvement to be very important when prescribing.
4. Considerations when forming a pain management treatment plan for an athlete 
The physicians were asked to indicate the importance they placed on the following clinical and performance-related factors when forming a treatment plant for the athletes they treat.

General pain management
81% of physicians consider pain management to be important or very important when forming a treatment plan for an athlete.

Decreasing pain during competition or training

61% of physicians consider the reduction of pain during competition or training to be important or very important when forming a treatment plan for an athlete.

Ensuring performance continuation during competition or training

56% of physicians consider the ability to ensure continuation of competition or training to be important or very important when forming a treatment plan for an athlete.

Impact on performance
45% of physicians consider the impact on performance to be important or very important when forming a treatment plan for an athlete. Interestingly, 23% consider the impact on performance to be not important.

Impact on physical recovery

68% of physicians consider the impact on recovery to be important or very important when forming a treatment plan for an athlete.

Enabling rehabilitation exercises

71% of physicians consider the ability to enable rehabilitation exercises to be important or very important when forming a treatment plan for an athlete.

5. Types of pain or anti-inflammatory medications commonly prescribed
The following table shows the numbers of physicians reporting prescribing of specific medications within the last 12 months.

Table: Which pain or anti-inflammatory medications have you prescribed to athletes in the last 12 months?



Oral NSAIDs are the most commonly prescribed analgesic and anti-inflammatory medications in athletes, with diclofenac, ibuprofen, naproxen and ketorolac being the most frequent prescribed medications within this class.
Paracetamol is also one of the most frequently prescribed analgesic for athletes. Tramadol is the most prescribed opioid-type analgesic drug, which may be potentially linked to the fact that it is one of the few opioid analgesic drugs that are not prohibited on the WADA 2016 List of Prohibited Substances and Methods.

6. Analgesic use during competition

The physicians were asked what their preferred analgesic or anti-inflammatory medication would be for administration to athletes immediately before they competed in an event, or for administration during competition. The responses for the preference of medication relating to the range of pain intensities can be summarised as follows, and illustrated in the table below. 
Mild pain during, and immediately before competition
Oral NSAIDs and paracetamol are preferred by most physicians.
Moderate pain during, and immediately before competition
Oral NSAIDs and paracetamol are also most frequently used for moderate pain. Topical NSAIDs are also used for moderate pain more commonly than in mild or severe pain. In comparison, injectable NSAIDs and anaesthetics are still used for moderate pain but to a much lesser extent.
Severe pain during, and immediately before competition
Injectable NSAIDs are preferred most for severe pain than mild or moderate pain, and are used more frequently than opioid drugs or local anaesthetic injections for severe pain. However, local anaesthetic injections are preferred more for severe pain than opioid drugs. In general, oral opioid drugs are reserved primarily for severe pain in athletes.

7. Non-pharmacological interventions for pain management 

The physicians were asked what non-pharmacologic measures they would prefer to recommend to competing athletes, immediately before or during competition. Preferred interventions for the treatment of mild, moderate and severe pain were recorded, and are illustrated in the table below.
Mild and moderate pain 

Physical therapy was identified as the most preferred non-pharmacological treatment for pain. It was preferred primarily for mild and moderate pain treatment, rather than severe pain. Of the physical therapy interventions, massage was preferred for mild pain treatment more than severe pain, and acupuncture was broadly used similarly across the full spectrum of pain intensities.

Severe pain

Electrical stimulation therapy and spinal manipulation were primarily preferred for severe pain. Surgical interventions were exclusively preferred only for severe pain treatment.
Trigger point therapy and myofacial release was preferred mostly for the treatment of severe pain.



8. Factors when selecting NSAIDs for athletes

Physician participants were asked to rank the importance, from least to greatest, of the various factors that contribute to their selection of NSAIDs for athletes. The most important considerations reported were side effects, pain severity, comorbidities, and duration of therapy. Cost and social issues were the least important factors. The availability of drugs at the point of care appears to significantly influence selection of NSAIDs.

Table: How important are the following factors when selecting NSAID medications?



9. Dose prescribed immediately prior to competition

When prescribing analgesia or anti-inflammatory medications immediately prior to an athlete competing, 87% of physicians prescribe according to the manufacturer’s recommended dose; 12% prescribe between 30 – 50% higher than the manufacturer’s recommended dose.

Table: When prescribing anti-inflammatory medications to athletes immediately prior to competition, what dose do you typically prescribe?



10. Length of NSAID prescribing

The duration of treatment prescribed by most physicians was within the recommended duration of therapy provided by most manufacturers. The majority of physicians prescribe NSAIDs for a short duration between 1 and 5 days. 31% usually prescribe NSAIDs for a short 1-3 days course; 42% usually a 3-5 days course. However, 21% of physicians noted that they prescribe NSAIDs for longer than 1 week.

11. Pain prophylaxis immediately before competition

Physicians were asked how often they would normally prescribe analgesia immediately before the athlete competes, with the intention of preventing potential pain that might be experienced during competition, 48% of physicians stated they never prescribe analgesia as prophylaxis before competition, but the responses indicate that the practice of prophylactic analgesic prescribing does occur in elite athletes. 5% of physicians often prescribe analgesia before competition; 11% sometimes; and 36% rarely prescribe analgesia to prevent pain during competition.

Table: How often would you prescribe analgesia immediately before competition to prevent pain that might be experienced during competition?



12. Attitudes to risks of concurrent analgesic prescribing
Participants were asked whether they think there were any significant additional risks associated with prescribing different classes of pain medications concurrently; for example, concurrent prescribing of opioid analgesics with NSAIDs, or multiple NSAID use. Most physicians (68%) indicated that concurrent use of different classes of pain medications posted significant risks. However, 20% of physicians did not think there are significant risks associated with such concurrent prescribing; 12% indicated they were not sure of specific risks.
13. Impact of the WADA Prohibited List on analgesic prescribing
The team physicians surveyed were asked whether the classification of “Narcotics” on the WADA List of Prohibited Substances and Methods constrained their prescribing of these drugs for legitimate therapeutic use. 49% of physicians considered the presence of these narcotics analgesic drugs on the WADA Prohibited List to constrain their ability to prescribe these drugs.

Table: Does the classification of “Narcotics” on the WADA List of Prohibited Substances and Methods constrain your prescribing of these drugs for legitimate therapeutic use?



14. Effect of opioid-related analgesics on performance enhancement 

A number of opioid-related medications are permitted to be used by competing athletes, and are not currently listed on the WADA List of Prohibited Substances and Methods. Examples of currently permitted opioid-related analgesics include tramadol, codeine, and dihydrocodeine.
Physicians were asked whether weaker opioid medications such as tramadol or codeine can be performance enhancing in healthy, non-injured athletes when used for moderate to severe pain, or if used for pain prevention. The intention of this question was to explore whether analgesics were being used prophylactically for pain relief during competition, where there was no current injury present. 
The majority (61%) of physicians indicated that they do not think that opioid medications for moderate to severe pain could be performance enhancing in healthy, non-injured athletes. However, 18% indicated they could be performance enhancing.
Table: Do you think that opioid medications for medium to severe pain (such as tramadol or codeine) can be performance enhancing in a healthy, non-injured athlete?

15. Comparison of analgesia classes for performance continuation

Physicians were asked their opinion on whether they considered various analgesia regimens might be effective in allowing an injured athlete to continue to compete in an event.

Simple analgesics

88% of physicians consider simple analgesics (such as paracetamol or NSAIDS) to be effective either always or sometimes to allow an injured athlete to continue to compete in an event.

Opioids for moderate to severe pain

65% of physicians consider opioids for moderate to severe pain (such as tramadol or codeine) to be effective either always or sometimes to allow an injured athlete to continue to compete in an event.

Opioids for severe pain

79% of physicians consider opioids for severe pain (such as morphine) to be effective either always or sometimes to allow an injured athlete to continue to compete in an event.

Analgesic adjuvants

67% of physicians consider analgesic adjuvants (such as gabapentin) to be effective either always or sometimes to allow an injured athlete to continue to compete in an event.

16. Further education and information

Support requirements of physicians
Physicians were asked whether they would personally benefit from additional support to help them to appropriately prescribe analgesia to athletes. The majority (70%) of physicians indicated they would benefit specifically from additional teaching, prompts or reference tools to help them prescribe analgesia to athletes.

Educational resources for athletes
The majority (84%) of physicians indicated that the athletes they treat would benefit from new educational material on the safe and effective use of analgesics and anti-inflammatory drugs.





Appendix B.  Key Terminology
Pain Definitions
Pain: An unpleasant sensory and emotional experience associated with actual or potential tissue damage, or described in terms of such damage.1 
Nociplastic/algopathic/nocipathic pain: Pain in the absence of an identifiable noxious stimulus, inflammation, or neural damage.  Individuals with this pain have clinical and psychophysical findings (hypersensitivity) that suggest altered nociceptive function despite no clear evidence of tissue damage or disease or lesion of the somatosensory nervous system. Examples: fibromyalgia; myofascial pain; complex regional pain syndrome without associated nerve injury. 2
Inflammatory pain: A type of nociceptive pain that results from the activation and sensitization of nociceptors by inflammatory mediators.  This pain is common in acute traumatic sport injury with associated swelling and inflammation. 3
Neuropathic pain: Pain resulting from a lesion or disease in the somatosensory nervous system.  This pain is common in Paralympic athletes with spinal cord injury.  Examples: thalamic stroke; diabetic neuropathy; spinal cord injury pain; complex regional pain syndrome with nerve injury. 1 2
Nociception: The neural processes of encoding and processing noxious stimuli (thermal, chemical, pressure).1 
Nociceptive pain: Pain clearly associated with tissue damage or inflammation. 1 2 Examples: acute ankle sprain. 
Injury Definitions
Acute traumatic injury: Injury caused by a single event that leads to a singular macrotrauma on previously health tissue.  The injury often results from participation in sport and not from faulty training or biomechanics.4 
Chronic degenerative condition: A condition that may form a continuum with overuse injuries.  Degenerative conditions may develop independent of sport injury, but may equally develop as a result of prior acute or repetitive overuse injuries.5 
Kinetic Chain Continuum: The kinetic chain continuum is the mechanical linkages of body segments that allows for the sequential transfer of forces and motions when performing a task. 6 7 
Macrotrauma: Trauma from a singular event that results in a clinical injury.  Examples of injuries from macrotrauma include acute ankle sprains and acute joint dislocations.4 
MIcrotrauma: Trauma that does not lead to an acute clinical injury.  Microtrauma refers to subclinical stresses and/or tearing of muscle fibres, connective tissue, tendons and bones.  Repetitive microtrauma without tissue recovery can lead to clinical injury.  Examples of injuries from microtrauma include tendinopathies and stress fractures.8 9 
Overuse injury: Injury from repetitive submaximal loading of the musculoskeletal system when inadequate rest has not allowed structural adaptation to occur.  Injury may result from repetitive microtrauma imposed on otherwise healthy tissue or repeated application of lesser force to already damaged tissue.8 10 
Subacute recurrent injury: Injury is an incident of the same type and at the same site linked to an index incident, which occurs after an athlete’s return to full function and participation from the index recordable incident.  The most common site of recurrent injury is the ankle.5 
Anti-Doping Definitions
Prohibited List: Substances or methods that are banned by the World Anti-Doping Agency (WADA).  The Prohibited List includes substances that are banned at all times plus substances that are banned only during competition.11 
Therapeutic Use Exemption (TUE): Approval for an athlete to take a medication that is on the Prohibited List.  A TUE is granted by a committee that reviews medical documentation submitted on behalf of the athlete that specifies the need to take a banned medication.12 
World Anti-Doping Agency: A foundation initiated by the International Olympic Committee to promote, coordinate and monitor the fight against drugs in sports.12 





Appendix C. Core Principles of Making a Diagnosis in Elite Athletes in Pain
When an athlete with pain presents to a clinician, the clinician should first obtain a clear history and perform a careful examination to search for an injury that serves as the inciting event of pain.13 The history addresses: the mechanism of injury, previous similar injuries, and other pertinent injuries that are relevant to sport participation; associated features such as swelling, numbness and weakness, a sense of instability; and any  previous treatment for the pertinent injury and its results.13 It is important to note if the injured athlete continued unimpeded in competition or practice, continued with some restriction, or was unable to continue sport participation following the injury and/or inciting event.14 15 Other important historical features include general health; training history; equipment use; technique; periodization; psychological factors, nutrition, sleep; and, the importance of the sport to the athlete.16 
The pain history should assess the nature of the initial incident which produces pain (although pain may begin without a clear inciting event or injury).17 Sometimes the incident leading to pain is associated with psychological trauma (e.g., severe multi-person trauma), which can influence recovery and may need to be addressed during treatment to optimize outcomes.18 19 Pain should be quantified (e.g., using a numerical rating scale with anchors of 0 being no pain and 10 being the most severe).20 The location of pain is important, and can range from well-localized to diffuse.13 Pain duration should be noted as acute, sub-acute, or chronic. Finally, the nature of pain should be defined, including the quality of pain (sharp, dull, burning, stabbing), aggravating factors, alleviating factors, and interference with activities.13 
The physical exam begins with an inspection of the athlete, including gait and general movement, while noting any evidence of deformity, asymmetry, bruising, swelling, skin changes and muscle wasting.13 Range of motion should be tested actively and passively, and any abnormal patterns of movement or aggravation/alleviation of pain noted.  Palpation should address soft tissue resistance and tenderness, muscle tone, thickening, trigger points and muscle length and asymmetry;13 precise areas of pain; and areas proximal and distal to pain.  Joint testing should include both physiological and accessory movements.  Ligament testing should note laxity and associated pain.13 Strength testing should include the affected and unaffected side; muscle weakness may occur as a result of injury or may be a predisposing factor toward injury.21 Neural tension testing should be performed when appropriate (e.g., straight leg raise, slump test).  A biomechanical evaluation may reveal insight into the mechanism of injury, especially overuse injury; this could include evaluation of forefoot and rearfoot varus and valgus, ankle equinus, tibial alignment, lower limb alignment, excessive pronation and supination, and abnormal pelvic mechanics.22 Sport-specific considerations should include an evaluation of technique; an assessment of equipment, especially proper fit and up-to-date certification, is important in  determining if equipment is a source of injury.23
[bookmark: _GoBack]To address kinematics and biomechanical factors, the kinetic chain continuum should be addressed.  The kinetic chain continuum has been described as the mechanical linkages of body segments that allows for the sequential transfer of forces and motions when performing a task.6 Essentially, the kinetic chain continuum constitutes a complex motor unit.  A breakdown in the kinetic chain continuum results in a variation in muscle control, inadequate muscle strength, improper muscle activation patterns, impaired function, and a decrement in performance coupled with increased risk of injury.7 Assessing the kinetic chain continuum as part of the diagnostic evaluation helps clinicians to correlate how one pathology can lead to another, meaning that the clinical assessment must look beyond the injured body part.24 25 For example, chronic ankle instability and dysfunction may lead to an impaired kinetic chain continuum in generating force and function in overhead sports (tennis serve, baseball pitch, volleyball), with resultant overuse injury to the shoulder. 25  Assessing the shoulder alone does not address the core kinematic and biomechanical factors involved in the shoulder injury.
The history and physical exam provide the foundation for treating an athlete, but the diagnosed injury may not be the primary source of pain.  For example, an athlete may suffer with a lumbar herniated disc, but the primary source of pain may be associated lumbar multifidus spasm.26 Thinking holistically will help to provide more comprehensive and appropriate treatment, which includes: (1) why the injury occurred, with consideration of training, periodization, and parental/societal pressures; (2) appropriate, short-term use of analgesic medication; and (3) rehabilitation that addresses injury management, including the kinetic chain continuum, and is consistent with core principles of pain medicine. 
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Relative importance of NSAID prescribing factors
Age	Comorbid conditions	Side-effects	Performance continuation	Severity of pain	Duration of therapy	Frequency of dosing	Cost	Social issues	Availability of the drug at the point of care	2.1979166666666741	3.010416666666667	3.1134020618556701	2.483516483516484	3.0309278350515472	3.0108695652173911	2.8085106382978742	1.2857142857142798	1.3563218390804599	2.6	0=Least important  - 4= Very important

Double the recommended dose	30-50%  higher than the recommended dose	As per the manufacturers recommendations	1	12	86	
Never	Rarely	Sometimes	Often	48	36	11	5	
Yes	No	Not sure	48	41	10	
No	Not sure	Yes	62	21	18	
Number of responses	Diclofenac	Ibuprofen	Paracetamol/Acetaminophen	Naproxen	Tramadol	Ketorolac	Aspirin	Codeine 	Morphine	Celecoxib	Etoricoxib	Hydrocodone	Oxycodone	Piroxicam	Alfentanil	Diamorphine	Dihydrocodeine	Etodolac	Gabapentin	Indometacin	Meloxicam	Methocarbamol	Meptazinol	94	85	71	52	30	21	12	11	4	2	2	2	2	2	1	1	1	1	1	1	1	1	1	Preferred drug treatments for pain
Paracetamol/acetaminophen	Mild pain	Moderate pain	Severe pain	66	64	50	Topical nonsteroidal anti-inflammatory drugs (NSAIDS)	Mild pain	Moderate pain	Severe pain	40	46	28	Oral nonsteroidal anti-inflammatory drugs (NSAIDS)	Mild pain	Moderate pain	Severe pain	67	78	67	Injectable nonsteroidal anti-inflammatory drugs (NSAIDS)	Mild pain	Moderate pain	Severe pain	7	19	44	Oral opioid analgesic drugs	Mild pain	Moderate pain	Severe pain	0	2	19	Injectable opioid analgesic drugs	Mild pain	Moderate pain	Severe pain	0	0	6	Injectable corticosteroids	Mild pain	Moderate pain	Severe pain	2	7	14	Oral corticosteroids	Mild pain	Moderate pain	Severe pain	0	1	1	Local anaesthetic injections	Mild pain	Moderate pain	Severe pain	6	18	34	Analgesic adjuvants (not designed to treat pain directly, but effective as adjunct)	Mild pain	Moderate pain	Severe pain	9	8	9	Other	Mild pain	Moderate pain	Severe pain	5	5	12	Number of practicing physicians

Preferred non-drug treatments for pain
Massage	Mild pain	Moderate pain	Severe pain	79	71	58	Physical therapy	Mild pain	Moderate pain	Severe pain	83	85	80	Spinal manipulation	Mild pain	Moderate pain	Severe pain	16	21	31	Electrical stim	Mild pain	Moderate pain	Severe pain	30	38	43	Surgery	Mild pain	Moderate pain	Severe pain	1	1	6	Acupuncture	Mild pain	Moderate pain	Severe pain	31	35	35	Cognitive/ behavioural	Mild pain	Moderate pain	Severe pain	26	24	30	Trigger point	Mild pain	Moderate pain	Severe pain	15	23	41	Myofacial release	Mild pain	Moderate pain	Severe pain	40	40	37	Number of practicing physicians
23

