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Background and purpose — Total hip arthroplasty 
(THA) is an effective and common procedure. However, 
persistent pain and analgesic requirement up to 2 years after 
THA surgery are common. We examined the trends in the 
utilization of analgesics before and after THA, overall, and 
in relation to socioeconomic status (SES) in a population-
based cohort.

Patients and methods — We used the Danish Hip 
Arthroplasty Register to identify 103,209 patients who 
underwent THA between 1996 and 2018. Data on prescrip-
tions and SES markers was obtained from Danish medical 
databases. Prevalence rates of redeemed prescriptions for 
analgesics with 95% confidence intervals were calculated 
for 4 quarters before and 4 quarters after THA for the entire 
THA population, and by 3 SES markers (education, cohabit-
ing status, and wealth).

Results — Overall, the prevalence of analgesic use prior 
to surgery was 42% at 9–12 months and 59% at 0–3 months 
before the THA. The prevalence of analgesics reached its 
highest at 64% 0–3 months after THA but declined to 27% 
at 9–12 months after THA. Low education, living alone, and 
having low wealth (low SES) were associated with higher 
prevalence of analgesics use both before and after THA.

Interpretation — 59% of patients used analgesics 0–3 
months before surgery, which could indicate that THA might 
not be considered the last option for treatment and that sur-
gery criteria might depend more on factors such as patient 
preferences or hip function. Moreover, health professionals 
should prioritize the use of a detailed plan when phasing out 
analgesics after THA to counteract unnecessary use, espe-
cially when treating patients with low SES.

Treatment of hip osteoarthritis (OA) includes several modali-
ties: non-pharmacological involving weight loss and patient 
education (1); pharmacological involving non-opioid or opioid 
analgesics; and surgery, when other treatment modalities have 
failed to provide adequate pain relief (2). Nonetheless, a Finn-
ish study found that only 48% of patients undergoing total hip 
replacement (THA) consumed analgesics 0–3 months prior to 
surgery (3). In addition, a systematic review by Beswick et al. 
showed that 7–23% of patients undergoing THA experienced 
long-term postoperative joint pain, along with other studies 
suggesting high consumption of analgesics 1–2 years post-
THA (4,5). 

In Denmark, the number of THAs almost doubled from 
2000 to 2018, and an increasing trend is seen in other western 
countries as well (2,6). Thus, there is a discrepancy between 
the guidelines for treatment of hip OA, threshold for when 
THA is indicative, and success of THA surgery measured by 
pain reduction, and analgesics use. It is unclear which factors 
contribute to this discrepancy. 

An American study found patients with low education 
experienced more severe hip OA, and a Danish study found 
that residents with low education and income were more 
likely to undergo THA (7,8). Furthermore, a Norwegian study 
found that divorce, low income, and low educational level 
were associated with persistent opioid use (9). However, it 
is generally unclear whether socioeconomic status (SES) is 
associated with pain measured by use of analgesics before 
and after THA.

Therefore, we conducted a population-based cohort study to 
examine the trends in utilization of analgesics before and after 
THA, overall, and in relation to markers of SES.
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Patients and methods
Study design and population
We conducted this population-based descriptive cohort study 
in Denmark, a country of 5.7 million residents, with universal 
access to healthcare, including partial reimbursement of pre-
scription drug cost. Patients undergoing THA due to OA from 
1996 to 2018 were identified in the Danish Hip Arthroplasty 
Register (DHR) (n = 103,209 patients). All public orthope-
dic departments and private hospitals in Denmark performing 
THA report to the register, and the registration completeness 
for primary THA is 95% (10,11). A unique civil registration 
(CPR) number, recorded in the Civil Registration System 
(CRS), has been assigned to every Danish citizen and resident 
since 1968. The CPR encodes age and sex, which enables us 
to link individual-level data between multiple databases.

Socioeconomic status markers
Data on markers of SES including education level and wealth 
were obtained from Statistics Denmark, which is a nationwide 
database updated yearly and containing detailed individual-
level SES information on all Danish residents (12). Data on 
cohabiting status was obtained from the CRS. 

Information on SES markers was obtained for each patient 
undergoing THA at the time of operation. 

Educational level was assessed as highest education obtained 
and divided into 3 categories: low, defined as high school as 
highest completed education, medium, defined as vocational 
education or higher general and preparatory examination pro-
grams, and high, defined as bachelor’s degree or higher. 

Cohabiting status was categorized as living alone or cohab-
iting (married or living with a partner). Patients with other 
cohabiting status were excluded from the analysis.

Wealth was generated using family income or family liquid 
assets. Under the assumption that income would not be an accu-
rate measurement for patients who were retired, family liquid 
assets was used for patients with aged ≥ 65 years (age of retire-
ment in Denmark) and family income was used for patients with 
aged < 65 years (7). To account for yearly variation a 5-year 
time span was applied for both family income and family liquid 
assets, and the estimate used in this study was based on the aver-
age of the 5 most recent years of data before THA. Both family 
income and family liquid assets were categorized into tertiles 
low, medium, and high, and combined into the wealth variable.

Analgesics utilization
Prescriptions for analgesics use were identified in the Danish 
National Prescription Registry, which was established in 
1994, and contains detailed individual-level information on all 
prescriptions redeemed by Danish residents in the community 
pharmacies, excluding hospital dispensaries since 1995 (13). 
The registry contains the Anatomical Therapeutic Classifica-
tion System (ATC) codes and the dispensation date. 

We defined any analgesics drugs, as well as NSAIDs and 
opioids, separately. Data from 4 quarters before THA and 4 
quarters after THA was obtained, and referred to as quarter –4 
(9–12 months prior), quarter –3 (6–9 months prior), quarter 
–2 (3–6 months prior, quarter –1 (0–3 months prior) etc. (3). 
In each quarter, patients were defined as a user of any analge-
sic drugs if they redeemed 1 or more prescriptions for either 
NSAID or opioids, and non-users if they did not. Likewise, we 
defined NSAIDs and opioids. 

To define use of NSAID, we used ATC code M01A. To 
define use of opioids, we used the following ATC codes: 
N02AA01, N02AB03, N02AA03, N02AG02, N07BC02, 
N02AA04, N02AA05, N02AB02, N02AA55, N02AX02, 
N02AX06, N02A301, R05DA04, N02AJ06 (Table 1, see 
Supplementary data).

Patient characteristics 
Information on age and sex at the time of THA was collected 
from the CRS (14). 

Comorbidities from 10 years prior to THA for all patients 
were collected from the Danish National Patient Registry 
(DNPR) (15). This contains data on all somatic inpatient con-
tacts since 1977 and on all outpatient and emergency room 
contacts since 1995. 

Comorbidities at the time of THA were measured using 
the Charlson Comorbidity Index (CCI), based on ICD-10 
codes adapted for administrative purposes (16). The CCI was 
divided into 3 categories: low, defined as no comorbidities, 
medium, defined as 1 or 2 comorbidities, and high, defined as 
3 or more comorbidities.

Statistics
We calculated prevalence rates with 95% confidence intervals 
(CI) of any analgesic drug users within each of the 4 quar-
ters before and after THA for the entire study population. For 
each quarter, the prevalence was calculated as the number of 
patients who had redeemed at least 1 prescription for any anal-
gesics divided by the total number of patients still at risk. Dif-
ferences in prevalence rates are presented in percentage points 
(pp). Prevalence rates were calculated in the same way sepa-
rately for NSAIDs and opioids, and stratified by SES marker, 
education, cohabiting status, and wealth. The results are pre-
sented in table form and illustrated graphically.

In addition, we conducted a sensitivity analysis by calculat-
ing the prevalence of opioid use after surgery among patients 
who had not redeemed any prescriptions for opioids in the 
year prior to surgery (opioid-naive patients). 

The analyses were performed using Stata 16.0 (StataCorp, 
College Station, TX, USA) (17).

Missing data
Information on age, sex, and comorbidities for patients with 
missing data on education and patients with cohabiting status 
category other are presented in Table 2. Patient characteris-
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105,518 patients with hip OA undergoing primary THA. 2,309 
patients were excluded for undergoing revision THA within 1 
year after their primary THA, and the final study population 
included 103,209 patients (Figure 1). Patients were predomi-
nantly female (56%), mean age was 69 years (15–99), and the 
majority had no comorbidities (79%). Patient characteristics 
by SES markers are presented in Table 2.

Overall use of analgesic drugs
The prevalence of patients using any analgesics was high 
before THA, being 42% in quarter –4 and 59% in quarter –1. 

The prevalence was highest at 64% in quarter 1 but decreased 
to 27% in quarter 4. Prevalence rates of opioid users was 15% 
in quarter –4, 31% in quarter –1, and decreased to 14% in 
quarter 4. Prevalence of opioid use peaked in quarter 1 after 
surgery by 50% and, overall, the prevalence of opioid users 
in quarter 4 (14%) was similar to the prevalence of opioid 
users in quarter –4 (15%) (Table 3). The overall most pre-
scribed opioid was tramadol, which accounted for 52% (quar-
ter –4), 37% (quarter 1), and 43% (quarter 4). During quarter 
1 the prevalence of patients using oxycodone increased and 
accounted for 34%.

Patients with OA undergoing
primary hip replacement
between 1996 and 2018

n = 105,518

Patients undergoing THA
n = 103,209

Excluded
Patients with missing

data on eduction
n = 7,155

Excluded
Patients valued ‘other’

in cohabiting status
n = 7,155

Excluded
Patients with missing information

on family income/family liquid assets
n = 34

Patients wealth assessed
using family income (<65)

n = 32,266

Patients with information
on eduction
n = 96,054

Patients with information
on cohabiting status

n = 96,400

Patients with information
on wealth

n = 103,175

Excluded
Patients undergoing revision hip 

replacement within 1 year post THA
n = 2,309

Patients wealth assessed
using family liquid assets (>65)

n = 70,909

Figure 1. Flowchart

Table 2. Patient characteristics

   Education    Cohabiting status   Wealth
 Total Low Medium High Missing Alone Cohabiting Other Low Medium High
Factor n n = 42,394 n = 37,532 n = 16,128 n = 7,155 n = 34,084 n = 62,316 n = 6,809 n = 34,393 n = 34,391 n = 34,391
            
Sex           
 Male 45,545 16,899 (40) 19,388 (52) 6,581 (41) 2,677 (37) 8,905 (26) 33,206 (53) 3,434 (50) 12,049 (35) 15,930 (46) 17,551 (51)
 Female 57,664 25,495 (60) 18,144 (48) 9,547 (59) 4,478 (63) 25,179 (74) 29,110 (47) 3,375 (50) 22,344 (65) 18,416 (54) 16,840 (49)
Age           
 Mean (SD)  71 (8.9) 67 (9.8) 67 (9.5) 81 (8.5) 73 (9.9) 68 (10) 66 (10) 70 (9.9) 69 (9.8) 68 (10)
 < 45 1,773 399 (1) 981 (3) 353 (2) 40 (1) 416 (1) 1,195 (2) 162 (2) 471 (1) 572 (2) 727 (2)
 45–55 8,509 2,357 (6) 4,362 (12) 1,658 (10) 132 (2) 1,749 (5) 5,839 (9) 921 (14) 2,118 (6) 2,675 (8) 3,712 (11)
 56–65 25,512 8,964 (21) 11,358 (30) 4,853 (30) 337 (5) 5,476 (16) 17,759 (29) 2,277 (33) 9,065 (27) 8,778 (25) 7,653 (22)
 66–75 40,171 18,700 (44) 14,455 (38) 6,405 (40) 611 (8) 12,176 (36) 25,756 (41) 2,239 (33) 12,017 (35) 13,437 (39) 14,714 (43)
 76–85 23,975 11,014 (26) 5,930 (16) 2,639 (17) 4,392 (61) 11,930 (35) 10,978 (18) 1,067 (16) 9,232 (27) 7,920 (23) 6,815 (20)
 > 85 3,269 960 (2) 446 (1) 220 (1) 1,643 (23) 2,337 (7) 789 (1) 143 (2) 1,490 (4) 1,009 (3) 770 (2)
CCI        
 Low 87,046 32,945 (78) 30,109 (80) 13,301 (83) 5,524 (77) 25,940 (76) 50,371 (81) 5,568 (82) 26,372 (77) 27,344 (79) 28,137 (82)
 Medium 18,920 7,963 (19 ) 6,275 (17) 2,437 (15) 1,430 (20) 6,857 (20) 10,174 (16) 1,074 (16) 6,715 (19) 6,035 (18) 5,347 (15)
 High 3,370 1,486 (3 ) 1,148 (3) 390 (2) 201 (3) 1,287 (4) 1,771 (3) 167 (2) 1,306 (4) 1,012 (3) 907 (3)
            
Characteristics on missing data concerning wealth is left out due to a low number of patients (n = 34).
CCI = Charlson Comorbidity Index.

tics for patients with missing data 
on wealth were left out due to low 
numbers.

Ethics, funding, and potential 
conflicts of interest
According to Danish law, ethics 
committee approval is not required 
for registry-based studies. The study 
was approved by the Danish Data 
Protection Agency’s journal number 
2015-57-0002 and Aarhus University 
record number 2016-051-000001, 
id.nr. 880. This research was partly 
funded by the Orthopedic-Surgical 
Research Foun dation, Aarhus The 
authors report no conflict of interest. 

Results 

From 1996 to 2018, we identified 
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Among opioid-naive patients, the prevalence of opioid users 
was 41% in quarter 1. In quarter 2 it decreased drastically, and 
finished at 5% in quarter 4.

Prevalence rates of NSAID user were 34% in quarter –4 
and highest at 43% in quarter –1, as opposed to opioid use, 
which peaked in quarter 1. In quarter 1 the prevalence of 
NSAID use decreased to 32% and continued to decrease to 
quarter 4 where the prevalence was 17% (Figure 2 and Table 
3). The most prescribed NSAID overall was ibuprofen, which 

accounted for 37% (quarter –4), 54% (quarter 1), and 41% 
(quarter 4). Diclofenac accounted for 18% (quarter –4), 10% 
(quarter 1), and 13% (quarter 4).

Educational level
Data from 96,054 patients was assessable on education level. 
Among patients with medium education 50% were female, 
and for patients with low or high education 60% were female. 
Patients with low education were older and there was a slightly 
higher prevalence of patients with comorbidities compared 
with patients with high education (Table 2). 

The prevalence rates of analgesics users were higher among 
low education than high education throughout all quarters 
before THA and quarters 2, 3, and 4 after THA. Observed 
between-group differences were 9 pp in quarter –4 and 8 pp in 
quarter 4 (Figure 2 and Table 3). 

However, all educational groups experienced an approxi-
mately 15 pp decrease in use of analgesics over the total time 
span of the study and slightly more than 30 pp from the quar-
ter –1 to the quarter 4.

Cohabiting status
Data on cohabiting status was analyzed from 96,400 patients. 
Among patients who were cohabiting, sex distribution was 
approximately 50% for both men and woman, while 74% of 
patients living alone were female. Patients living alone were 
more prevalent in age groups > 75 years and had slightly more 
comorbidities compared with patients who were cohabiting. 
Patients categorized as other were similar overall to patients 
categorized as cohabiting. 

Prevalence rates of analgesics users were higher throughout 
all quarters before THA and quarters 2, 3, and 4 after THA 
among patients living alone than for patients who were cohab-
iting. Between group differences were 6 pp in quarter –4 and 

Table 3. Prevalence (%) of analgesic drugs users with (95% CI)

 Prior to surgery Post-surgery
Factor –Q4 –Q3 –Q2 –Q1 Q1 Q2 Q3 Q4 

Analgesic drug use 
 All 41.8 (40.5–42.1) 46.8 (46.5–47.1) 54.7 (54.4–55.0) 58.8 (58.5–59.1) 64.0 (63.7–64.3) 29.7 (29.4–30.0) 28.0 (27.7–28.2) 27.0 (26.8–27.3)
 NSAID 33.8 (33.5–34.1) 37.8 (37.5–38.1) 43.1 (42.8–43.4) 43.2 (42.9–43.5) 31.5 (31.2–31.7) 19.0 (18.8–19.2) 18.1 (17.8–18.3) 17.4 (17.2–17.7)
 Opioids 14.6 (14.3–14.8) 17.3 (17.1–17.6) 23.2 (22.9–23.5) 31.0 (30.7–31.3) 49.8 (49.5–50.1) 15.7 (15.5–16.0) 14.4 (14.2–14.6) 13.9 (13.7–14.1)
Education level        
 Low 44.9 (44.4–45.4) 49.7 (49.3–50.2) 57.8 (57.3–58.3) 61.0 (60.6–61.5) 63.4 (62.9–63.9) 32.3 (31.8–32.7) 30.8 (30.4–31.2) 29.6 (29.2–30.1)
 Medium 39.4 (39.0–39.9) 44.6 (44.1–45.1) 52.5 (52.0–53.0) 57.6 (57.1–58.1) 67.2 (66.7–67.7) 28.5 (28.1–29.0) 26.6 (26.2–27.1) 25.7 (25.3–26.2)
 High 36.1 (35.3–36.8) 40.6 (39.9–41.4) 48.5 (47.7–49.3) 53.8 (53.0–54.6) 64.7 (64.0–65.5) 25.0 (24.4–25.7) 22.4 (21.8–23.1) 21.8 (21.2–22.5)
Cohabiting status       
 Alone 45.5 (45.0–46.0) 50.8 (50.3–51.4) 58.1 (57.6–58.6) 61.6 (61.1–62.2) 63.6 (63.1–64.1) 32.9 (32.4–33.4) 31.3 (30.8–31.8) 30.3 (29.8–30.8)
 Cohabiting 39.7 (39.3–40.1) 44.6 (44.2–44.9) 52.9 (52.5–53.2) 57.2 (56.8–57.6) 64.2 (63.8–64.6) 28.1 (27.7–28.4) 26.1 (25.8–26.5) 25.1 (24.8–25.5)
Wealth        
 Low 49.3 (48.8–49.8) 54.5 (54.0–55.0) 62.0 (61.5–62.5) 63.9 (63.4–64.4) 63.0 (62.4–63.5) 36.0 (35.5–36.5) 34.3 (33.8–34.8) 33.3 (32.8–33.8)
 Medium 41.8 (41.2–42.3) 46.8 (46.3–47.3) 55.2 (54.7–55.7) 59.0 (58.5–59.6) 62.4 (61.9–62.9) 29.1 (28.6–29.6) 27.4 (26.9–27.9) 26.5 (26.0–27.0)
 High 34.3 (33.8–34.8) 39.0 (38.5–39.5) 46.8 (46.3–47.3) 53.3 (52.8–53.9) 66.6 (66.1–67.1) 24.1 (23.7–24.6) 21.9 (22.0–22.8) 21.4 (21.0–21.9)
        
Each quarter (Q) is equivalent to a period of 3 months and the total timespan is 2 years, ranging from 1 year prior to surgery to 1 year post-surgery.
Prevalence of analgesic drug use among SES markers is based on patients redeeming any analgesics.
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Figure 2. Prevalence of analgesic drugs users one year before and one 
year after surgery overall and by SES markers.
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5 pp in quarter 4 (Figure 2 and Table 3). Overall, a decrease 
in use of analgesics was observed from quarter –4 to quarter 4 
regardless of cohabiting status. 

Wealth
Data from 103,175 patients was assessable on wealth. Among 
patients with high wealth, sex distribution was approximately 
50% for both male and female. 54% of patients were female in 
the medium-wealth group and 65% of patients were female in 
the low-wealth group. Patients with low wealth were margin-
ally older and had slightly more comorbidities than patients 
with high wealth. 

Prevalence rates of analgesics users were higher among 
patients with low wealth than patients with high wealth 
throughout all quarters before THA and quarters 2, 3, and 4 
after THA. Between-group differences were 15.0 pp in quarter 
–4 and 12 pp in quarter 4 (Figure 2 and Table 3). 

Discussion

Use of analgesics increased in the year prior to THA and was 
highest at 64% 0–3 months after. Prevalence rates decreased 
after surgery, but approximately one-fourth kept using analge-
sics. The low SES stratifications were associated with higher 
prevalence of analgesics users before and after THA com-
pared with high SES. Wealth was the most influential factor 
in the association between analgesic drug use and SES. 1 year 
post-THA, the prevalence was lower than 1 year before THA 
across all SES groups. 

Comparison with other studies
To our knowledge, no other studies have investigated analge-
sic drug use in patients undergoing THA while focusing on the 
relation to SES. 

Overall use of analgesic drugs
In line with our estimates for the overall use of analgesics, 
a study by Blågestad et al. found similar results in patients 
undergoing THA in Norway (5). They found the prevalence of 
analgesics use to be 49% in quarter –4, which was higher than 
42% in our study. The 59% in quarter –1 was almost identi-
cal to what we found, and the 33% in quarter 4 was higher 
than the 27% in our study. Furthermore, a Finnish study by 
Rajamäki et al. showed overall use of analgesics increasing 
from approximately 40% 1 year prior to surgery, decreasing to 
a prevalence of around 25% 1 year post-surgery (3).

We found that 5% of opioid-naive patients were using 
opioids 1 year after THA. Conversely, an American study 
suggests that this is applicable to 10% of patients (18). To 
minimize false classifications of opioid users, patients were 
excluded for undergoing revision in our study and for under-
going any subsequent operation in the study by Cook et al. 
However, it is not certain whether patients were taking opi-

oids in relation to other conditions such as cancer, or if THA 
resulted in subsequent long-term use. In general, the study by 
Cook et al. supports our findings despite a higher percentage 
of opioid users among opioid-naive patients. The differences 
are possibly a result of developing guidelines for opioid use, 
where, due to intensive national and international focus on the 
problem, Denmark might be a bit further on in the process of 
implementing these than the USA (19). 5% might be seen as 
a fairly low estimate, but clinically highly relevant due to the 
side effects long-term opioid use may have on quality of life 
and pain.

SES markers
A systematic review by Hernández et al. from 2015 investi-
gated pre-surgical predictors for post-surgical pain after THA 
or total knee arthroplasty (20). The majority of patients were 
> 60 years and had OA, making the study population compa-
rable to our study. Reviewing 37 studies, they found a strong 
association between low SES and post-surgical pain. 

Svendsen et al. investigated characteristics in short- and 
long-term opioid use in Norway in a study population of 
229,174 patients (9). They reported that having low education, 
being divorced, or having low income was associated with 
long-term opioid use. Although the included patients were 
slightly younger than in our study and other patient groups 
than those with OA were included, the results of the compre-
hensive study support our overall findings.   

A study by Grol-Prokopczyk investigated demographic 
characteristics for persistent opioid use among elderly Ameri-
can residents (21). They found that low wealth was a strong 
consistent predictor of opioid use, which is in line with our 
results. However, in contrast to our results, Grol-Prokopczyk 
did not find a considerable difference in opioid use among 
different education levels. Although SES is a commonly 
used term, underlying reasonings for the associations should 
be drawn regarding the specific categories. The associations 
between SES categories and use of analgesics are based on 
different behavioral patterns, from which we can draw differ-
ent assumptions as to why they emerge. The fact that more 
patients with low education are likely to use analgesics might 
be associated with a lower threshold for seeking medical 
attention (22). Moreover, patients living alone could be expe-
riencing a feeling of loneliness and thus be more exposed to 
having an overconsumption of analgesics (23). 

Overall, the results from our study generally align with exist-
ing evidence and furthermore contribute with new knowledge 
on an as yet uninvestigated matter. 

Strengths and limitations 
This nationwide cohort study contributes with a large sample 
size of 103,209 patients with data from 24 years of registry 
data. With the DHR having a high completeness of THA reg-
istrations we were able to include complete follow-up on all 
THAs, along with information on death for valid calculations 
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on prevalence rates of analgesics users. Furthermore, Statis-
tics Denmark contains detailed individual-level information 
on SES, which overall enables us to contribute with a highly 
accurate description of the Danish population.

A potential limitation to this study is lack of information 
on the indication for the prescription of analgesics; thus, 
patients may receive analgesic drugs for health-related prob-
lems other than hip OA. However, comorbidities were almost 
evenly distributed among SES categories and the majority of 
patients had no comorbidities at the time of THA, suggesting 
that patients generally should not receive a substantial amount 
of analgesics for purposes other than treating OA during a 
short period prior to surgery and post-surgery. In addition, a 
Danish study suggests that 50% of patients receive more doses 
of opioids than needed, which might result in them not using 
all their dispensed analgesics (24). It is not possible to ensure 
100% correct classification of drug exposure when using large 
databases, but this method is considered superior to, e.g., self-
reported data (25). 

Furthermore, it is not certain that low SES is causing more 
patients to use analgesics. The observed analgesic patterns can 
potentially be explained by lifestyle-related factors such as 
obesity and BMI. It has been shown that obese patients espe-
cially are exposed to pain due to increased load on their joints, 
which might be part of the reason why patients are using anal-
gesics in OA treatment (26). Data on patients’ BMI was not 
available in this study but would be an interesting addition 
to patient characteristics because it may contribute to patients 
remaining as analgesics users after THA. Likewise, other 
unavailable measurements like patient-reported outcomes or 
radiographically assessed hip OA would add additional com-
plexity to the analysis, as other researchers found that more 
severe degrees of pre-operative radiologically assessed OA 
were associated with higher postoperative pain reduction (27) 
and that lower SES was associated with more severe OA (8). 

Conclusion 
In conclusion, this study contributes with a comprehensive 
cohort of 103,209 patients undergoing THA. Use of analge-
sics in THA patients decreased 9–12 months after surgery, but 
approximately one-fourth continued to use analgesics. Mark-
ers of low SES were associated with higher use of analgesics 
both before and after THA, and lower reduction in use of anal-
gesics after THA compared with markers of high SES.

The increasing trend in utilization of analgesic drugs in the 
year prior to surgery aligns with the clinical aspect of optimiz-
ing medication before surgery, and the decrease in redeemed 
prescriptions confirms a reduced demand for analgesics after 
THA. With a prevalence of 59% of patients using analgesics 
0–3 months before surgery, this could indicate that there is a 
basis for optimizing medical treatment. However, it can also 
be an indication that surgical criteria have developed over 
time, with the general perception that a patient’s functional 
level before THA is a determining factor in the outcome of 

their rehabilitation. In addition, health professionals should 
prioritize the use of a detailed plan when phasing out analge-
sics after THA to counteract unnecessary use. This might be 
especially beneficial when treating patients with low SES due 
to several studies concluding that inequality in health is an 
ongoing problem.

Supplementary data
Table 1 is available as supplementary data.
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Supplementary data

Table 1. Names and ATC codes for included medications

NSAID  Opioids
    
Phenylbutazone M01AA01 Morphine N02AA01
Indomethacin M01AB01 Hydromorphone N02AA03
Sulindac M01AB02 Nicomorphine N02AA04
Tolmetin M01AB03 Oxycodone N02AA55
Diclofenac M01AB05 Pethidine N02AB02
Etodolac M01AB08 Fentanyl N02AB03
Ketorolac M01AB15 Buprenorphine N02AE01
Aceclofenac M01AB16 Ketobemidone N02AG02
Diclofenac M01AB55 Codeine and paracetamol N02AJ06
Piroxicam M01AC01 Tramadol N02AX02
Tenoxicam M01AC02 Tapentadol N02AX06
Lornoxicam M01AC05 Methadone N07BC02
Meloxicam M01AC06 Codeine R05DA04
Ibuprofen M01AE01   
Naproxen M01AE02   
Ketoprofen M01AE03   
Fenoprofen M01AE04   
Fenbufen M01AE05   
Flurbiprofen M01AE09   
Surgamyl M01AE11   
Dexibuprofen M01AE14   
Dexketprofen M01AE17   
Naproxen (+esomeprazol) M01AE52   
Celecoxib M01AH01   
Rofecoxib M01AH02   
Etoricoxib M01AH05   
Nabumeton M01AX01   
Glucosamine M01AX05   
    
Due to the time span of the study (1996–2018) some medication types are included 
despite being out-dated in 2021


