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decided to study cultural differenc-
es in the use of opioids and found 
that almost nothing was written 
about the topic. We catalogued 
what patients in the Netherlands 
took after ankle and hip fracture 
surgery (acetaminophen) compared 
to what patients in the United 
States took (oxycodone). Because 
we didn’t know if the patients in 
the Netherlands had been suffer-
ing, we repeated the comparison 
prospectively among patients un-
dergoing ankle fracture fixation in 
both countries. We found that pa-
tients in the Netherlands who took 
just acetaminophen were equally or 
more satisfied with pain relief after 
surgery and experienced similar or 
less pain compared to U.S. patients 
who took oxycodone. 

We also found a way to track the 
exact amount of opioid medication 
used by inpatients in the United 
States and found that, according to 
the results of three studies, people 
experience more pain when they 
take more opioids, regardless of 
the level of nociception (number or 
type of surgeries or fractures). We 
also found that pain self-efficacy 
(the sense that everything will be 
fine in spite of pain) and better 
mood (fewer symptoms of depres-
sion) were the most effective pain 
relievers. Additional studies re-
vealed that increased pain and dis-
ability were associated with greater 
psychological distress and less ef-
fective coping strategies and that 
ongoing opioid use long after the 
healing is nearly complete is associ-
ated with psychological factors.

AAOS Now: Please elaborate on 
the study’s finding that “maladap-
tive responses to nociception” and 
catastrophic thinking had a corre-
lation to disability.

Dr. Ring: Humans are wired 
to respond to pain by prepar-
ing for the worst (catastrophic 
thinking). When we take that too 
far, we begin to feel helpless and 
overprotective. This maladaptive 
response to nociception is strongly 
associated with experiencing more 
pain and more limitations. The 
converse of catastrophic thinking 
is self-efficacy: The sense that one 
can manage recovery. Examples of 
catastrophic thinking after ankle 
fracture fixation may include imag-
ining the pain means the wound is 
splitting open, the implanted metal 
is loose, or there is an infection. 
More importantly, it’s imagining 
never being able to do your job or 
beloved activities. In contrast, self-
efficacy includes thoughts such as 
“The surgical site is sore, but my 
body just needs time to heal,” and 
“In time I’ll get back to my activi-

ties, even if the ankle isn’t as good 
as it was before.” 

AAOS Now: You note that 
24 percent of patients were tak-
ing opioids months after surgery, 
demonstrating the need for a com-
prehensive approach to pain relief 
after surgery. What does doing this 
entail?

Dr. Ring: Most of the world 
achieves pain relief with very few 
opioids and we should do the 
same. Opioids should be taken in 
the smallest possible doses for the 
shortest possible time and leftover 
pills should be placed in a reposi-
tory so they are not diverted or mis-
used. Those of us with the ability 
to prescribe opioids electronically 
can give small amounts of opioids 
after moderate to large surgery 
(using acetaminophen and ibupro-
fen alone for minor surgery), with 
the ability to add more later only 
if needed and only if it fits within 
the department or practice strat-

egy for limiting the total amount 
of opioids for a given procedure. 
We should discuss pain relief with 
our patients and prepare them for 
recovery. Additionally, there should 
be a department or practice-wide 
upper limit on the amount of opi-
oids prescribed for a given class of 
procedures. We can screen patients 
for stress, distress, and less-effective 
coping strategies (as well as in-
creased risk of misuse) and address 
these prior to scheduling surgery. 
We can also phone patients the day 
after surgery to make sure every-
thing is on course, assuring them 
that we care about their comfort.  

AAOS Now: How can the 
study’s findings be applied both 
to providing more effective pain 
relief and less disability after ankle 
fracture surgery and to reducing 
unnecessary or excessive opioid 
consumption? How global would 
these applications be beyond ankle 
fractures?

Dr. Ring: The collective evidence 
suggests that the most effective 
way to help patients get comfort-
able is to first earn their trust and 
then help them relieve their stress, 
elevate their mood, and cultivate 
more-effective coping strategies. To 
that end, orthopaedic surgeons can 
practice more-effective communica-
tion strategies, plan more compre-
hensive pain relief strategies, and 
enlist the help of social workers, 
psychologists, and other experts in 
human illness behavior.  
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TABLE 1:  MULTIVARIABLE ANALYSIS FACTORS ASSOCIATED WITH FUNCTION  
AS MEASURED BY THE FOOT AND ANKLE ABILITY MEASUREa

Factors β Regression Coefficient Standard Error P Value Semipartial R2 Adjusted R2 
 (95% Confidence Interval)

Associated with function at time of suture removal 
Marital status: married 13 (4.2 to 21) 4.2 0.003 0.087 0.31 
Sports injury 15 (4.7 to 26) 5.3 0.005 0.080  
Pain Catastrophizing Scale −1.2 (−1.7 to −0.72) 0.25 <0.001 0.20 

Associated with function at 5 to 8 months after suture removal 
Pain Anxiety Symptoms Scale −1.1 (−1.7 to −0.48) 0.3 0.001 0.19 0.17 
(measured at suture removal)
a Items with a statistically significant difference at the P < 0.05 level are shown in the table. 

TABLE 2:  MULTIVARIABLE ANALYSIS OF FACTORS ASSOCIATED WITH OTHER OUTCOME MEASURES  
AT SUTURE REMOVAL AND AT 5 TO 8 MONTHS AFTER SUTURE REMOVAL

Factors β Regression Coefficient Standard Error P Value Semipartial R2 Adjusted R2 
 (95% Confidence Interval)

Associated with treatment satisfaction at suture removal 
Pain Catastrophizing Scale −0.088 (−0.12 to −0.053) 0.018 <0.001 0.21 0.20

Associated with pain management satisfaction at suture removal 
Marital status: widowed/separateda  1.3 (0.24 to 2.3) 0.52 0.016 0.059 0.30 
Nonsmokers/no tobacco use  −1.2 (−2.1 to −0.28) 0.52 0.011 0.066  
Pain Catastrophizing Scale −0.11 (−0.15 to −0.063) 0.023 <0.001 0.19 

Associated with pain management satisfaction at 5 to 8 months after suture removal

Pain Catastrophizing Scale −0.10 (−0.18 to −0.028) 0.037 0.007 0.12 0.10 
(measured at suture removal)

Associated with pain at rest at suture removal 
Oral morphine equivalents at suture removal 0.042 (0.021 to 0.063) 0.011 <0.001 0.14 0.39 
Pain Catastrophizing Scale 0.15 (0.11 to 0.20) 0.023 <0.001 0.32 

Associated with pain at rest at 5 to 8 months after suture removal 
Injury cause: otherb 1.6 (0.27 to 3.0) 0.67 0.020 0.092 0.076

Associated with pain with activity at suture removal 
Oral morphine equivalents at suture removal 0.048 (0.024 to 0.072) 0.012 <0.001 0.14 0.36 
Pain Catastrophizing Scale 0.16 (0.11 to 0.21) 0.026 <0.001 0.27 

Associated with pain with activity at 5 to 8 months after suture removal 
Pain Catastrophizing Scale 0.15 (0.060 to 0.24) 0.044 0.001 0.17 0.15 
(measured at suture removal)
a Reference value for marital status was single.  
b Reference value for injury cause was slip, trip, or fall. 
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