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Background and purpose — Total hip (THA) and knee 
(TKA) arthroplasty are effective pain treatment in osteoar-
thritis; however, there are patients with long-term pain and 
in need of analgesics. We studied purchases of paracetamol, 
non-steroidal anti-inflammatory drugs (NSAIDs), opioids, 
and neuropathic pain medication before and after THA or 
TKA.

Patients and methods — We searched all THA (n = 
149,158) and TKA (n = 180,585) cases in Finland between 
the years 1998 and 2018 and the drug purchases made by 
patients during 1997–2018 using linked Finnish register 
data. Drug purchases were studied in 3-month periods.

Results — The purchases of all analgesics increased 
from 3 years before operation to 3 months before operation. 
Around the time of THA or TKA, the purchases of all anal-
gesics spiked to 7–56%, depending on drug. The purchases 
of all analgesics decreased rapidly during the first 6 months 
postoperatively. Purchases of paracetamol, NSAIDs, and 
opioids at 6 months postoperatively (6–23%) were lower 
than they were at 3 months preoperatively. At 3 years postop-
eratively, only paracetamol purchases were lower (15–18%) 
postoperatively than they were 3 years before arthroplasty. 
NSAID, opioid, and neuropathic pain medication purchases 
remained higher (4–14%).

Interpretation — THA and TKA stop and reduce the pre-
operative increases in purchases of paracetamol, NSAIDs, 
and opioids. The purchases of pain medications by THA and 
TKA patients 1 year after operation are close to those in the 
general population.

According to Finnish Current Care treatment guidelines 
paracetamol is the primary analgesic for osteoarthritis (OA). 
The next step is to use non-steroidal anti-inflammatory drugs 
(NSAIDs). Opioids should be used only when pain cannot be 
controlled otherwise (1). Some patients may develop pain sen-
sitization, and medication for neuropathic pain can then be 
used (e.g., antidepressants and anticonvulsants) (1-3). 

When pain and disability of hip and knee OA cannot be con-
trolled adequately by nonoperative means, the next treatment 
is usually total hip (THA) or knee arthroplasty (TKA). These 
surgical interventions have good long-term results for physi-
cal capability and well-being (4). However, prior studies have 
shown THA and TKA patients reporting unfavorable long-
term pain outcomes from 2% to even over 20% (5,6).

Postoperative pain management includes the same medi-
cines as before operation. Prior studies on perioperative pain 
management have mainly focused on opioid use, showing that 
preoperative opioid use is the strongest risk factor for long-
term opioid use after THA or TKA (7,8). A few papers report 
pain medication consumption before and after THA or TKA 
and show an increase in analgesic use a few months before 
operation and then a decrease after operation, but a noticeable 
number of patients continue using analgesics long term (9-11). 
1 study reports increased analgesic use after TKA (12).

As patients undergo THAs and TKAs to treat pain and dis-
ability caused by osteoarthritis, pain medication purchases 
and consumption can be considered an indirect outcome mea-
sure for arthroplasties. We hypothesize that pain medication 
purchases are reduced after THA and TKA and we studied 
the purchases of different types of analgesics (paracetamol/
acetaminophen, NSAIDs, opioids, medication for neuropathic 
pain) in the years before and after THA and TKA. 
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Patients and methods
Data sources
The data is provided by the Finnish Institute for Health and 
Welfare and their PERFECT (PERFormance, Effective-
ness, and Cost of Treatment episodes) project, which started 
in 2004. This was established to monitor specialized medi-
cal care treatment episodes, and it includes data on diseases 
and procedures with high costs and number of patients (e.g., 
arthroplasty). Data has been collected by combining data from 
multiple registers. In this study, we focus on data from the 
Care Register for Health Care (CRHC), the Finnish Arthro-
plasty Register (FAR), and the Social Insurance Institution of 
Finland (SII). The CRHC records all special healthcare hos-
pital admissions. It holds records of arthroplasty operations 
since 1987. The FAR is maintained by the Finnish Institute 
for Health and Welfare, and it includes data on THAs and 
TKAs since 1980. SII’s registers provide information on all 
dispensed prescriptions and reimbursements for medicine 
expenses since 1994, yet in PERFECT the prescription data 
starts from the year 1997 (13).

Included patients and analgesics
Using the CRHC and FAR data, we searched for all primary 
THAs and TKAs in Finland during 1998–2018. Eventu-
ally, 149,158 THAs and 180,585 TKAs were found (Table 
1). Next, all purchases of prescription medication of inter-
est during 1997–2018 for arthroplasty patients up to 15 years 
before and after arthroplasty were searched (Figure 1 and 2, 
see Supplementary data). For additional sensitivity analysis 
(Figure 3 and Table 2, see Supplementary data) we searched 

for other arthroplasties (revision or arthroplasty of other joint) 
for the patients in the original population. If other arthro-
plasties were found, the follow-up for drug purchases was 
ended directly before those. Eventually there were 104,045 
THA and 117,203 TKA patients (at the time of arthroplasty) 
included in the analysis. The Anatomical Therapeutic Chemi-
cal (ATC) codes were used to identify prescriptions of inter-
est, and the following analgesics were included: paracetamol/
acetaminophen (N02BE00), oral NSAIDs (M01A***, 
N02B*** excluding N02BE00), oral and transdermal opi-
oids (N02A***, N07B***), antidepressants (venlafaxine/
N06AX16, duloxetine/N06AX21, amitriptyline/N06AA09, 
and nortriptyline/N06AA10), and anticonvulsants (pregaba-
lin/N03AX16, gabapentin/N03AX12). We divided the drugs 
into 4 groups—paracetamol, NSAIDs, opioids, and neuro-
pathic pain medication—following the treatment guidelines 
for osteoarthritis (1,2).

The available register data did not reveal non-prescription 
drugs, whether the pills were consumed after purchase, or the 
indication for use. In Finland, there are smaller packages of 
paracetamol, and some NSAIDs (ibuprofen, ketoprofen, and 
acetylsalicylic acid) that are prescription-free and sold “over 
the counter,” and these are not captured by the register. How-
ever, a prescription is needed to get the reimbursed price for 
the drugs, and a maximum of three months’ supply of pills can 
be purchased in advance. All this results in a practice whereby 
purchases of prescribed drugs can be followed easily, and for 
continuous users there will be purchases of drugs at least once 
every 3 months.

For the purposes of this particular study, the individual data 
was processed into aggregate form that included a matrix of the 
number of patients who had drug purchases in certain 3-month 
window before or after arthroplasties and the total number of 
patients with follow-up in that window. Time-windows cov-
ered periods up to about 15 years before and after the arthro-
plasty operation, but for the purposes of this study we focused 
only on the ±3 years since THA/TKA. The data was stratified 
by drug group, sex, year group of THA/TKA, and by age (< 70 
years, ≥ 70 years). Such data allowed us to calculate the pro-
portion of patients purchasing drugs for each 3-month period. 

Statistics
The Statistical Package for the Social Sciences (SPSS), ver-
sion 27 (IBM Corp, Armonk, NY, USA) was used for statisti-
cal analysis. A chi-square test was used to compare whether 
the proportions of patients purchasing certain pain medication 
at different follow-up points are statistically significantly dif-
ferent. We calculated 95% confidence intervals (CI) for pro-
portions of purchases for all pain medications during the fol-
low-up. For this calculation, results from all follow-up points 
(3-month intervals) from 3 years before until 3 years after 
THA or TKA were included. Also, 95% CIs were calculated 
for proportion of purchases of different pain medications at 
certain time points.

Table 1. Characteristics of the arthroplasty patients. Values are per-
cent unless otherwise specified

 	 THA	 TKA
Factor 	 n = 149,158	 n = 180,585

Mean age	  67	 69 
Comorbidities	
 Hypertension	 46	 55
 Coronary artery disease	 15	 16
 Atrial fibrillation	 8	 9
 Heart failure	 3	 4
 Diabetes	 11	 15
 Hypercholesterolemia	 15	 18
 Depression	 11	 13
 Psychoses	 4	 4
 Parkinson’s disease	 2	 2
 Dementia	 1	 1
 Cancer	 11	 11
 Chronic lung disease	 13	 17
Peak proportion of analgesics purchases around the time of arthroplasty
 Paracetamol	 46	 56
 NSAIDs	 29	 33
 Opioids	 17	 25
 Neuropathic pain medication	 7	 9
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Results
Time frame of follow-up
The complete register data included up to 15 years of pre- 
and postoperative follow-up data on dispensed prescriptions. 
Each THA and TKA had its own follow-up time, depend-
ing on when it was conducted during 1998–2018. Thus, the 
number of arthroplasties available at different follow-up 
points varied, as seen in Figure 1 (see Supplementary data). 
At the beginning and at the end of the follow-up, the number 
of arthroplasties was lower due to a lack of follow-up data 
(i.e., drug purchases before 1997 or after 2018), and we 

decided to focus on the follow-up of 3 years before and after 
arthroplasty.

Analgesics
Analgesics purchases before arthroplasty increase in all 
groups when getting closer to THA or TKA (Figure 4 and 
Table 3). The proportions of purchases for all analgesics and 
groups peaks around the time of arthroplasty. THA and TKA 
seemed to stop this rapid increase in analgesics purchases. The 
greatest decrease in purchases occurred during the 1st post-
operative months, so that that the purchases of paracetamol, 
NSAIDs, and opioids decreased below the level they were 
3–6 months before the arthroplasties. After that, the analgesics 
purchases stayed approximately on the same level until the 
end of follow-up. Eventually, 4–18% of arthroplasty patients 
were purchasing analgesics, depending on the group and anal-
gesic, at the end of follow-up. Only paracetamol purchases 
decreased when postoperative proportions of purchases were 
compared with the proportions years before arthroplasty. 

Paracetamol was the most purchased pain medication among 
both THA and TKA patients (Figure 4 and Table 3). After 
arthroplasty, paracetamol purchases were clearly reduced, 
and at 3 years postoperatively, the proportion of patients pur-
chasing paracetamol (THA 15%, CI 15.1–15.5; TKA 18%, CI 
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Figure 4. Proportions of patients purchasing analgesics from 3 years 
before to 3 years after THA/TKA.

Table 3. Proportion of patients (%) purchasing analgesics at 1-year 
intervals

 
				    Neuropathic
	 Para-			   pain
	 cetamol	 NSAIDs	Opioids	 medication

THA patients
 3 years preoperative	 21	 6	 3	 3
 2 years preoperative	 25	 8	 4	 3
 1 year preoperative	 33	 12	 7	 4
 Arthroplasty	 46	 29	 17	 7
 1 year postoperative	 17	 10	 5	 4
 2 years postoperative	 16	 11	 5	 4
 3 years postoperative	 15	 11	 5	 4
 95% confidence intervals a	
     Lower limit	 15	 9	 4	 2.9
     Upper limit	 17	 11	 6	 3.4
TKA patients
 3 years preoperative	 25	 7	 3	 3
 2 years preoperative	 27	 9	 4	 4
 1 year preoperative	 31	 12	 6	 4
 Arthroplasty	 56	 33	 25	 9
 1 year postoperative	 21	 12	 6	 4
 2 years postoperative	 19	 13	 6	 5
 3 years postoperative	 18	 14	 7	 5
 95% confidence intervals a	
     Lower limit	 17	 11	 5	 3.7
     Upper limit	 19	 14	 7	 4.3
The Finnish general	
 population in 2018	 15	 26	 8	 4 b

 
a Calculated using all follow-up points (3-month intervals).
b Amitriptyline was not included in the calculations, as prescription 

data could not be acquired.	
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17.9–18.3) was lower than 1 year before the operation in both 
joints (p < 0.001) (Table 4). TKA patients purchased a little 
more paracetamol postoperatively than THA patients.

NSAIDs were the second most purchased drug by all patient 
groups. Even though arthroplasty seemed to reduce NSAID 
purchases when the first postoperative months were compared 
with the final preoperative year, the proportions of patients 
purchasing NSAIDs at 3 years after THA (11%, CI 11.1–11.5) 
and TKA (14%, CI 13.9–14.3) were higher than the results 
from more than 1 year before arthroplasty (Figure 4, Tables 
3 and 4). 

Around the time of arthroplasty, the proportions of patients 
purchasing opioids were THA 17% (CI 16.6–17.0) and TKA 
25% (CI 24.8–25.2) (Figure 4 and Table 3). The lowest level of 
purchases (5–6%) was reached approximately 12 months after 
arthroplasty, which was lower than during the final months 
preoperatively. After the 1st postoperative year, the purchases 
remained on the same level.

Neuropathic pain medication (antidepressants and anti-
convulsants) had a low number of patients purchasing drugs 
through follow-up, mainly less than 5% (Figure 4 and Table 
3). The purchases of these analgesics also peaked around the 
time of THA and TKA, as for the other analgesics. However, 
the proportion of purchases seemed not to be affected by 
arthroplasty. Purchases of these drugs increased steadily but 
by only 0.7–1.4% during the 6 years of follow-up. Eventu-
ally, 3.5% (CI 3.4–3.7) of THA and 4.8% (CI 4.7–4.9) of TKA 
patients were purchasing neuropathic pain medication.

Only one THA or TKA during follow-up
A sensitivity analysis was performed to determine the effect 
of arthroplasties of other joints or revisions on the primary 
results. Thus, in this analysis, only the 1st ever THA or TKA 
arthroplasties of the patients were included, and the follow-up 
was terminated if the THA or TKA patient had other THA or 
TKA arthroplasties or revisions. These THA and TKA cases 
also had a steady increase in purchases of all analgesics from 3 

Effect of age during arthroplasty on the results
The effect of age on purchases of pain medications was stud-
ied by dividing the patients into groups by the age at the time 
of arthroplasty (Table 5, see Supplementary data). Under 
70-year-old patients purchased slightly more paracetamol 
(14–15% more at the time of arthroplasty) and a few less 
NSAIDs (3–6% less at the time of arthroplasty) throughout 
the follow-up compared with over 70-year-old THA and 
TKA patients. In opioids and neuropathic pain medication the 
younger patients purchased more drugs at the time of arthro-
plasty. Yet, during other follow-ups there were minimal or no 
differences between age groups.

Effect of time frame of the arthroplasty on results
Supplementary data 1 shows larger changes in the number 
of arthroplasties postoperatively than preoperatively. This 
is mainly due to short follow-up times of some arthroplasty 
events. Some arthroplasties were done close to the end of 
follow-up (2018) and they do not have long postoperative fol-
low-ups. We studied whether the original results were affected 
by this phenomenon. We excluded arthroplasties from the last 
6 years of follow-up (2012–2018). In this analysis the number 
of arthroplasties in the postoperative follow-up remained more 
stable, with 198,591 total (THA + TKA) events at the time of 
arthroplasty and 189,520 events at three years postoperatively. 
The patterns of medication purchases were similar to the orig-
inal results and the proportion were within a few percentage 
points (maximum of 4 percentage points difference). NSAIDs 
were purchased a little less often than in the original results. 
During arthroplasty this was 11 and during the follow-up 2–6 
percentage points less by both THA and TKA patients.

Discussion

Both THA and TKA seemed to reduce the purchases of 
paracetamol, NSAIDs, and opioids when the perioperative 

Table 4. Chi-square statistics calculated between proportions of users and non-users at 1 
year before arthroplasty and 3 years after arthroplasty	
 
 						    
   	 THA (%)	 TKA (%)		
Factor	 n	 yes	 no	 p-value	 n	 yes	 no	 p-value

Paracetamol		
 1 year preoperative	 144,529	 33	 67	 < 0.001	 176,322	 31	 69	 < 0.001 3 years postoperative	 118,997	 16	 84		  144,649	 18	 82		
NSAIDs
 1 year preoperative	 144,529	 12	 88	 < 0.001	 176,322	 13	 88	 < 0.001 3 years postoperative	 118,997	 11	 89		  144,649	 14	 86		
Opioids
 1 year preoperative	 144,529	 7	 93	 < 0.001	 176,322	 6	 94	 < 0.001 3 years postoperative	 118,997	 5	 95		  144,649	 7	 93		
Neuropathic pain medication			 
 1 year preoperative	 144,529	 4	 96	 0.005	 176,322	 4	 96	 < 0.001 3 years postoperative	 118,997	 4	 96		  144,649	 5	 95		

years until the final months before arthro-
plasty (Figure 3 and Table 2, see Supple-
mentary data). The drug purchases then 
peaked around the time of arthroplasty. 
The greatest decrease in purchases of 
analgesics occurred during the 1st post-
operative months, and then the propor-
tion of patients purchasing drugs stabi-
lized. At the end of follow-up, the pro-
portion of patients purchasing analgesics 
was 3–17%, depending on the joint and 
drug. Paracetamol was the only drug with 
a lower proportion of purchases 3 years 
postoperatively compared with 3 years 
before the operation, among both THA 
and TKA patients.
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purchases were studied. However, extending the follow-up 
time revealed that only the purchases of paracetamol were 
reduced after arthroplasty when compared with the results 
more than 1 year before arthroplasty. The greatest reduction in 
drug purchases occurred during the first 6 months after THA 
or TKA. Reduction in purchases continues until 12 months, 
after which the proportion of patients purchasing analgesics 
stabilizes. Approximately 4–18% of arthroplasty patients were 
purchasing different analgesics at 3 years postoperatively. 
Beswick et al., in their review of 14 articles, describe 2–23% 
of THA and 10–34% of TKA patients reporting unfavorable 
pain outcome during long-term follow-up (5). 

Prescription analgesics purchases in the Finnish 
population
The proportions of patients purchasing drugs were close to 
that of drug purchases in the general population. In 2018, 
paracetamol was purchased by 15% (prescription purchases 
only), NSAIDs by 26%, and opioids by 8% of the population 
in Finland (SII’s registers) (14).

Analgesics purchases compared with prior literature
Paracetamol was the most purchased drug in all groups, which 
is in line with care guidelines, with paracetamol being the 
primary drug recommended for osteoarthritis (1,3). Around 
the time of arthroplasty, the proportion of patients purchas-
ing paracetamol was 46–56%. Prior studies have reported 
paracetamol use ranging from 24% to 88% at a point close 
to THA or TKA (9,10,12). At 12 months postoperatively, 
paracetamol was purchased by 17–21% of THA and TKA 
patients, which is close to the 24% reported by Jørgensen et al. 
(10). Paracetamol was the only drug with lower proportions of 
purchases postoperatively than 1–3 years before arthroplasty. 
At the end of follow-up, THA and TKA patients’ paracetamol 
purchases were on the same level as in the general population. 
Prescription purchases of paracetamol were made by 15% of 
Finland’s population (14). 

NSAIDs were purchased second most among both THA 
and TKA patients. In a prior Finnish study by Rajamäki et 
al. (9) the results are different. In their study, NSAIDs were 
the most used single group of analgesics. They report higher 
numbers of use at 3 months postoperatively (> 50% THA and 
> 60% TKA). However, at 2 years postoperatively, the level of 
NSAID use was comparable to the proportion of NSAID pur-
chases in our study. Bolland et al. (15) report 21% of THA and 
TKA patients being NSAID users 1 year preoperatively, which 
is a little more than the NSAID purchases in our study from 
the same time period. They also conclude that the decrease in 
NSAID use occurs during the 1st year postoperatively. Our 
results support this conclusion, with the decrease in purchases 
happening during the 1st postoperative year. In 2018 in Fin-
land, NSAIDs were purchased by 26% of the general popula-
tion, which is a little more than among arthroplasty patients at 
the end of follow-up (14).

In prior studies, the number of opioid users is close to the 
levels of opioid purchases in our study, with increasing use 
preoperatively and some residual users after the 1st postopera-
tive year (9,10,12,16,17). 

In our study, THA patients purchased more opioids than 
TKA patients before arthroplasty, if the peak of purchases 
perioperatively is excluded. After arthroplasty, TKA patients 
had a higher proportion of opioid purchases. Rajamäki et al. 
also report THA patients using more mild opioids preopera-
tively, whereas TKA patients used more opioids postopera-
tively. Also, the postoperative proportions of mild opioid users 
(5–8%) were similar to our study (9). Opioid purchases were 
made by 8% of the general population in Finland in 2018, 
which is a few percentage points higher than in our study at 3 
years after arthroplasty.

Neither NSAID nor opioid purchases were reduced when 
postoperative results were compared with the results from 
1 to 3 years before arthroplasty. However, the postopera-
tive levels of NSAID and opioid purchases were on similar 
levels to those among the general population. This could indi-
cate that the patients had other diseases causing drug pur-
chases. However, they may also have developed an addiction 
or a habit of treating pain with opioids. The side effects of 
NSAIDs need special attention when treating older people 
with possible comorbidities (18). More importantly, opioids 
have side effects and dependency potential that need consid-
eration in all patient groups and that clinicians need to con-
sider thoroughly, whether prescribing opioids or referring the 
patient for surgery (19).

Medication for neuropathic pain had the fewest purchases 
and the purchases remained constant during follow-up, except 
around the time of arthroplasty. These drugs are also used for 
other conditions, such as depression, epilepsy, and fibromyal-
gia, which are likely to explain the “base” level of consump-
tion. The proportions of purchases were close to the levels of 
neuropathic pain medication use reported by Jørgensen et al. 
(10) for THA and TKA patients, at 6.5% preoperatively and 
8.6% postoperatively. Medication for neuropathic pain is only 
conditionally recommended by osteoarthritis current care 
guidelines, and thus the low level of purchases was a predict-
able outcome (1,2). However, prior literature estimates that at 
least 23% of THA and TKA patients have neuropathic pain 
(20). Osteoarthritis patients also develop pain sensitization in 
the affected joints and even peripheral sites (21). 

Strengths and limitations
We analyzed the proportions of THA and TKA patients pur-
chasing different drugs. The design and data were limited, so 
that we were able to see the prescription drug purchases only 
and were unable to consider doses or actual individual-level 
drug use. Also, over-the-counter pain medication purchases 
were not captured. In every class of drugs, there were patients 
purchasing drugs at the end of follow-up. During aging, sev-
eral other medical conditions require pain medication. Some 
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patients with the longest follow-up were 6 years older at the 
end of study. The patients may have had degenerative diseases 
in other joints and in the spine, too, that required prescribed 
pain medication. However, the postoperative purchases were 
the same or close to those made by the general population. 
Also, as we compared patients based on age at the time of 
arthroplasty, only small differences between under- and over-
70-year-old patients could be seen. Even more, the younger 
patients seemed to purchase more paracetamol, opioids, and 
neuropathic pain medication at the time of arthroplasty. In the 
sensitivity analysis, we excluded other arthroplasties and revi-
sions, and the results were very similar to the primary results 
during the entire follow-up. We used aggregated-level data, 
which does not support individual-level analyses. In future 
studies, it will be interesting to study specific subgroups of 
arthroplasty patients (i.e., other medical conditions and fixation 
method of the implant) and their pain medication purchases. 
The strengths of this study are large nationwide registers and 
long follow-up times. The registers contain all THA and TKA 
cases and drug purchases made by the patients, enabling fol-
low-up times up to 15 years before and after arthroplasty. 

Conclusion
THA and TKA stop and reduce the preoperative increases in 
purchases of paracetamol, NSAIDs, and opioids. The pur-
chases of pain medications by THA and TKA patients one year 
after operation are close to those in the general population
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Supplementary data

Table 2. THA and TKA patients with only 1 arthroplasty during follow-up: proportions of patients (%) purchasing anal-
gesics at 1-year intervals

 
	 THA	 TKA
				    Neuropathic					     Neuropathic
	 Para-			   pain		  Para-			   pain
	 cetamol	 NSAIDs	 Opioids	 medication		  cetamol	 NSAIDs	 Opioids	 medication

3 years preoperative	 19	 5	 2	 3	 23	 6	 3	 3
2 years preoperative	 23	 6	 3	 3	 25	 7	 3	 4
1 year preoperative	 32	 10	 6	 3	 30	 11	 5	 4
Arthroplasty	 46	 28	 16	 6	 56	 32	 24	 9
1 year postoperative	 15	 9	 4	 3	 19	 11	 5	 4
2 years postoperative	 15	 9	 4	 3	 18	 11	 5	 4
3 years postoperative	 14	 10	 4	 3	 17	 13	 6	 4
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Figure 1. The number of available THAs and TKAs 
for entire follow-up time. The red columns (±36 
months) represent the timeframe included in the 
study.

Figure 2. Proportions of patients purchasing analgesics for entire follow-up time avail-
able from the data.

Figure 3. Proportions of patients purchasing analgesics for individuals with only 1 
arthroplasty during follow-up.
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Table 5. Proportions of patients (%) purchasing analgesics stratified by the age at the time of arthroplasty

 
	 < 70-year old	 ≥ 70-year old
				    Neuropathic					     Neuropathic
	 Para-			   pain		  Para-			   pain
	 cetamol	 NSAIDs	 Opioids	 medication		  cetamol	 NSAIDs	 Opioids	 medication

THA patients
 3 years preoperative	 22	 5	 3	 3	 19	 8	 3	 3
 2 years preoperative	 26	 6	 4	 3	 22	 10	 4	 3
 1 year preoperative	 36	 10	 7	 4	 30	 14	 7	 3
 Arthroplasty	 53	 27	 18	 7	 38	 33	 16	 6
 1 year postoperative	 19	 8	 5	 4	 15	 14	 6	 3
 2 years postoperative	 18	 8	 5	 4	 13	 14	 6	 4
 3 years postoperative	 18	 8	 5	 3	 12	 16	 6	 4
TKA patients
 3 years preoperative	 27	 6	 4	 4	 23	 8	 3	 3
 2 years preoperative	 30	 7	 5	 4	 25	 10	 4	 3
 1 year preoperative	 35	 11	 7	 5	 28	 14	 6	 4
 Arthroplasty	 63	 32	 28	 11	 49	 35	 22	 8
 1 year postoperative	 24	 10	 7	 5	 18	 14	 6	 4
 2 years postoperative	 23	 11	 6	 5	 16	 15	 6	 4
 3 years postoperative	 22	 11	 7	 5	 14	 17	 7	 4
 


