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ABSTRACT
Objective To examine the risk factors for new chronic 
opioid use in elderly patients who underwent hip fracture 
surgery.
Design Prospective population- based cohort study.
Setting and participants Using Danish nationwide health 
registries, we identified all opioid non- user patients aged 
≥65 years who had undergone hip fracture surgery from 
2005 to 2016 and were alive within the first year following 
surgery.
Main outcome measures New chronic opioid use 
defined by the dispensing of at least two prescription 
opioids within two of the last three quarters during the first 
year following surgery.
Results We identified 37 202 opioid non- user patients 
who underwent hip fracture surgery. Of these, 5497 (15%) 
developed new chronic opioid user within 1 year of surgery. 
Risk factors for new chronic opioid use were Body Mass 
Index (BMI) of <18.5 (adjusted OR (aOR) 1.22, 95% CI 1.09 
to 1.36), BMI of 25.0–29.9 (aOR 1.12, 95% CI 1.04 to 1.21) 
and BMI of ≥30 (aOR 1.57, 95% CI 1.40 to 1.76) with BMI 
18.6–24.9 as reference, a pertrochanteric/subtrochanteric 
fracture (aOR 1.27, 95% CI 1.20 to 1.34) with femoral neck 
fracture as reference, preoperative use (vs no- use) of non- 
steroidal anti- inflammatory drug (aOR 1.68, 95% CI 1.55 to 
1.83), selective serotonin reuptake inhibitor (aOR 1.42, 95% 
CI 1.32 to 1.53), antidepressants (aOR 1.36, 95% CI 1.24 
to 1.49), antipsychotics (aOR 1.21, 95% CI 1.07 to 1.35), 
corticosteroids (aOR 1.54, 95% CI 1.35 to 1.76), statins 
(aOR 1.09, 95% CI 1.02 to 1.18), antibiotics (aOR 1.32, 
95% CI 1.22 to 1.42), antiosteoporosis drugs (aOR 1.33, 
95% CI 1.19 to 1.49) and anticoagulatives (aOR 1.24, 95% 
CI 1.17 to 1.32). Presence of cardiovascular comorbidities, 
diabetes, gastrointestinal diseases, dementia, chronic 
obstructive pulmonary disease or renal diseases was 
further identified as a risk factor.
Conclusion In this large nationwide cohort study, we 
identified several risk factors associated with new chronic 
opioid use after hip fracture surgery among patients who 
were alive within the first year following surgery. Although 
not all factors are modifiable preoperative, this will allow 
clinicians to appropriately counsel patients preoperatively 
and tailor postoperative treatment.

INTRODUCTION
The prevalence of hip fractures is estimated 
to reach 6.3 million people worldwide by 
2050.1 Patients with hip fracture often suffer 
from comorbidities and polypharmacy, which 
have been associated with an increased risk 
of complications and increased mortality. In 
addition, postsurgical pain can delay mobili-
sation and rehabilitation.2 These factors make 
treatment and rehabilitation for patients who 
underwent hip fracture surgery challenging.

Opioids are commonly accepted as standard 
clinical practice for pain treatment in patients 
who had hip fracture surgery. However, initial 

Strengths and limitations of this study

 ► This study is a prospective population- based cohort 
study with complete follow- up based on Danish na-
tionwide health registries.

 ► The study includes comprehensive high- quality data 
on medication use and comorbidities before surgery, 
and detailed clinical and opioid data from registries 
rather than patient- reported data.

 ► The definition of new chronic opioid use is inspired 
by the guidelines from the International Association 
for the Study of Pain.

 ► Neither data on clinical indications for opioid pre-
scriptions and patient compliance with opioid treat-
ment nor data on reoperations during follow- up 
were available.

 ► In our primary analysis, we excluded all deceased 
patients within the first year following surgery. This 
might have compromised the external validity of 
our study and potentially introduced immortal time. 
We used a number of sensitivity analyses, including 
landmark analysis to test the robustness of our es-
timates. Thus, we can only conclude that the identi-
fied risk factors for new chronic opioid use apply for 
patients with hip fracture who survived 1 year after 
surgery.
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prescription opioid treatment for acute postsurgical pain 
still merits caution as it can result in chronic opioid use.3 
Previous studies have shown that a high percentage of 
patients with hip fracture who did not use opioids before 
their hip fracture were still using opioids several months 
after surgery.4 5 This is concerning as chronic prescription 
opioid use can have a negative impact on quality of life,6 
has been associated with increased risk of sustaining new 
fractures7 and other adverse events, including general 
medical complications.3

The risk of chronic opioid use can be influenced by 
patient- related, surgical and healthcare- related factors, 
some of which are modifiable (weight, medication and 
surgery type), whereas others are non- modifiable (age 
and gender). Only few studies have investigated risk 
factors for chronic opioid use in orthopaedic patients. 
Moreover, these studies are limited by small sample 
sizes, study populations that differ from the hip fracture 
population, varying definitions of opioid use, different 
follow- up durations and lack of adjustment for potential 
confounders.8 9 No previous studies have investigated risk 
factors for chronic opioid use after hip fracture surgery. 
Thus, there is a need for more knowledge on risk factors 
for new chronic opioid use in patients with hip fracture, 
in particular, risk factors that are modifiable during 
preoperative, perioperative and postoperative period.

The aim of this study was to examine patient- related 
and surgery- related risk factors associated with new 
chronic opioid use in elderly patients who underwent hip 
fracture surgery using nationwide health registries.

PATIENTS AND METHODS
Study design and setting
We conducted this population- based cohort study in 
Denmark using prospectively collected administrative 
health data from health registries, which cover all contacts 
to the health sector.10 The Danish National Health 
Services provide tax- supported primary and secondary 
healthcare for the entire population,10 ensuring that all 
eligible patients with hip fracture undergo surgery at a 
public hospital. All Danish citizens can be identified 
using a 10- digit personal identification number, which 
goes through all Danish health registries allowing for 
unambiguous individually record linkage of data.11

Data sources
The Danish Civil Registration System was initiated in 
1968. Daily updated information on migration and vital 
status allows for virtually complete long- term follow- up on 
emigration and death.11

The Danish Multidisciplinary Hip Fracture Registry 
(DMHFR) was initiated in 2003 and contains nationwide 
population- based data about all patients undergoing 
primary hip fracture surgery.12 The positive predictive 
value of the hip fracture diagnosis is between 90% and 
98% depending on fracture type.13

The Danish National Health Service Prescription Data-
base (DNHSPD) has kept information on all prescriptions 
for reimbursed drugs dispensed by community pharma-
cies in Denmark since 2004 according to Anatomical 
Therapeutic Chemical (ATC) classification system (ATC 
codes). Data from the DNHSPD can account for patient’s 
medication.14

The Danish National Patient Registry (DNPR) is an 
administrative registry established in 1977 covering all 
somatic contacts in all Danish hospitals.15 Information 
reported to the DNPR includes administrative data, 
diagnoses, treatments and examinations. Primary and 
secondary diagnoses are reported to the DNPR according 
to the International Disease Classification, 10th revision, 
since 1995.15 The positive predictive value of the diag-
noses included in the medical comorbidities is more than 
90%.16

Study population
We used the DMHFR to identify all patients aged 65 years 
or older who were treated for a fracture of the femoral 
neck, pertrochanteric or subtrochanteric fracture with 
osteosynthesis, or total/partial hip replacement surgery 
between 1 January 2005 and 31 December 2015 (online 
supplemental appendix 1). Patients were indexed on 
their surgery date and followed up for 12 months (to 31 
December 2016). Patients who had dispensed an opioid 
in the 6 months prior to index were excluded to ensure 
they were opioid non- users at the index date. Patients 
who died from any cause within 12 months following 
their index date were also excluded (figure 1).

Outcome
We characterised patients with new chronic opioid use as 
having dispensed an opioid prescription in at least two 
of the three last quarters (3- month periods per quarter) 
within the first year following surgery among previously 
opioid non- user patients (figure 2).8 17 Prescription 
opioids dispensed by community pharmacies 7 days prior 
to index and within the first quarter after index were not 
included in the outcome definition because they are likely 
to have been associated with the initial opioid treatment 
to manage acute postoperative pain.4 Thus, we were only 
interested in subsequent opioid prescriptions beyond the 
early perioperative period (quarters 2–4). Our defini-
tion of chronic opioid use after surgery was aligned with 
the definition from the International Association for the 
Study of Pain, which defines chronic postsurgical pain as 
pain that develops after a surgical procedure and persists 
for at least 3 months after surgery.18

The following prescription opioids were included in 
the analysis: morphine, hydromorphine, nicomorphine, 
oxycodone, oxycodone combined with naloxone, peth-
idine, fentanyl, ketobemidone, methadone, codeine, 
tramadol, tapentadol and buprenorphine.

Risk factors
Based on previous literature and clinical experience, 
the below- mentioned patient- related and surgery- related 
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factors were considered and examined as potential risk 
factors for new chronic opioid use.8 9 From the DMHFR, 
we obtained information on age (in categories 65–74, 
75–84 and ≥85 years), sex, fracture type (femoral neck and 
pertrochanteric/subtrochanteric fracture) and surgery 
type (osteosynthesis and total/partial hip replacement). 
Body Mass Index (BMI) was calculated using informa-
tion on height and weight (weight in kilogram divided 
by height in metre squared) and divided into groups 
(underweight defined as BMI<18.5, normal as BMI 18.6–
24.9, overweight as BMI 25–29.9 and obese as BMI≥30). 
We examined several specific medical comorbidities, 
including myocardial infarction, congestive heart failure, 

peripheral vascular disease, cerebrovascular disease, 
diabetes, liver disease, peptic ulcer disease, connective 
tissue disease, dementia, hemiplegia, chronic obstructive 
pulmonary disease, renal disease and cancer (table 1). 
BMI and various comorbidities were in previous studies 
found to be associated with increased risk of mortality 
and could be associated with increased risk of chronic 
opioid use.8 19–21

We also included data on preoperative dispensing of the 
following comedications: non- steroidal anti- inflammatory 
drug (NSAID), selective serotonin reuptake inhibitors 
(SSRIs), any antidepressants, antipsychotics, oral corti-
costeroids, statins, antibiotics, hormone replacement 
therapy, antiosteoporosis medication, vitamin K, any anti-
coagulants, novel oral anticoagulant, antiplatelet drugs 
and heparins (online supplemental appendix 2). These 
drugs are included as potential risk factors because they 
can influence general healthcare use and behaviour, or 
are associated with increased mortality.22 The preopera-
tive medication for each drug was defined as at least one 
dispensing in the 1 year before surgery.

Statistical analyses
For the presentation of demographic data, descriptive 
statistics were used and presented for the entire study 
population at the time of surgery and separately for 
patients with new chronic use. ORs with 95% CI were 
calculated using multiple logistic regression and were 
adjusted for age and sex (adjusted OR (aOR)). Several 
sensitivity analyses were performed: (1) an analysis when 
using logistic regression and adjusting for multiple rele-
vant factors; (2) an analysis where all patients who died 
within the first year were included; (3) landmark anal-
ysis at 6 months (only excluding the patients who died 
in the first and second quarter) and at 9 months (only 
excluding the patients who died in the first, second and 
third quarters)23 24; (4) an analysis when only including 
patients, who sustained a fracture of the femoral neck to 
analyse the treatment with total/partial hip replacement 
and osteosynthesis. All statistical analyses were performed 
in STATA V.15.

This paper was reported following the Strengthening 
the Reporting of Observational Studies in Epidemiology 
statement25 and the Reporting of studies Conducted using 
Observational Routinely- collected Data statement.26

Patient and public involvement
No patient was involved.

RESULTS
Description of the study population
In total, 69 456 patients with hip fracture surgery were 
identified (figure 1). We excluded 18 617 patients with 
hip fracture due to opioid use before surgery, leaving us 
with 50 839 eligible patients with hip fracture. Of these, 
13 637 patients died within the first year. The final study 
population included 37 202 patients with hip fracture.

Figure 1 Flowchart of the patients from the Danish 
Multidisciplinary Hip Fracture Registry to the study 
population.
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Overall, 27 133 patients (73%) were female and the 
mean age at the time of surgery was 81 years (range 
65–107). In our study population, 5497 (15%) developed 
new chronic opioid use within 1 year of surgery.

The proportion of patients who developed new chronic 
opioid use in relation to all patients with hip fracture 
was 15% for both women and men, 13% for patients 
with femoral neck fractures and 16% for patients with a 
pertrochanteric or subtrochanteric fracture (table 1).

The characteristics of patients with new chronic opioid 
use were similar to the characteristics of the total popu-
lation of patients with hip fracture with small differences 
seen in the distribution of BMI, fracture type, surgery 
type and preoperative medication use (table 1).

Risk factors for new chronic opioid use
The risk factors for new chronic opioid use were being 
underweight (aOR 1.22, 95% CI 1.09 to 1.36), overweight 
(aOR 1.12, 95% CI 1.04 to 1.21) or obese (aOR 1.57, 
95% CI 1.40 to 1.76) with normal weight as reference 
and sustaining a pertrochanteric/subtrochanteric frac-
ture (aOR 1.27, 95% CI 1.20 to 1.34) with fracture of the 
femoral neck as reference. Treatment with total/partial 
hip replacement was associated with lower risk of new 
chronic opioid use, with osteosynthesis as reference (aOR 
0.65, 95% CI 0.60 to 0.69) (figure 3 and online supple-
mental appendix figure 1).

Preoperative use of NSAIDs (aOR 1.68, 95% CI 1.55 
to 1.83), SSRIs (aOR 1.42. 95% CI 1.32 to 1.53), anti-
depressants (aOR 1.36, 95% CI 1.24 to 1.49), antipsy-
chotics (aOR 1.21, 95% CI 1.07 to 1.35), corticosteroids 
(aOR 1.54, 95% CI 1.35 to 1.76), statins (aOR 1.09, 
95% CI 1.02 to 1.18), antibiotics (aOR 1.32, 95% CI 
1.22 to 1.42), antiosteoporosis drugs (aOR 1.33, 95% 
CI 1.19 to 1.49), anticoagulants (aOR 1.24, 95% CI 
1.17 to 1.32) and antiplatelet drugs (aOR 1.24, 95% 
CI 1.16 to 1.32) were identified as risk factors for new 
chronic opioid use (figure 3 and online supplemental 
appendix figure 1).

The presence of the following preoperative comor-
bidities were further associated with risk of new 
chronic opioid use: cardiovascular comorbidity, 
diabetes, gastrointestinal diseases, dementia, COPD 

and renal diseases (figure 3 and online supplemental 
appendix figure 1).

Several sensitivity analyses were performed. The 
estimates from the sensitivity analysis including 
patients who were deceased within the first year of 
surgery differed slightly from the primary analysis; for 
example, the OR for new chronic opioid use among 
the youngest patients was 1.07 (95% CI 0.99 to 1.15) in 
the primary analysis changing to 1.45 (95% CI 1.35 to 
1.56) in this sensitivity analysis (please see figure 4). 
Results of the landmark analyses were similar to the 
results presented in the primary analyses, where we 
excluded all patients who died within 12 months of 
surgery (please see online supplemental appendices 2 
and 3). Likewise, analyses adjusting for multiple rele-
vant factors and those based on patients with only a 
fracture of the femoral neck showed results similar to 
those of the primary analysis (data not shown).

DISCUSSION
To our knowledge, this is the first study to examine 
risk factors for new chronic opioid use following hip 
fracture surgery among patients who were alive within 
the first year following surgery. In this large nation-
wide cohort study of 37 202 patients who underwent 
hip fracture surgery, 15% of the patients had become 
new chronic opioid users within the first 12 months 
after surgery, of which patients with a femoral neck 
represented 55%. We identified several patient char-
acteristics, comorbidities and preoperative medica-
tions as possible risk factors that could be associated 
with new chronic opioid use after surgery.

Strength and limitations
The strength of this study is that it is a nationwide 
population- based cohort study with prospective, vali-
dated data and complete follow- up. In addition, we 
had comprehensive information on medication use 
and comorbidities prior to surgery, detailed clinical 
data on patients with hip fracture with regard to infor-
mation on fracture type, surgery type and BMI and 

Figure 2 New chronic opioid use was defined as patients with at least two prescriptions dispensed in two of the three latter 
quarters in the first year following surgery.
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Table 1 Patient characteristics for the all patients with hip fracture and new chronic users

All (n=37 202) New chronic user (n=5497) Proportions of 
new chronic 
user (%)n (%) n (%)

Age (years)

  Mean (SD) 81.4 (7.9) 81.3 (7.9)

  65–74 8554 (23) 1302 (24) −15

  75–84 15 302 (41) 2268 (41) −15

  85 13 346 (36) 1927 (35) −14

Sex

  Female 27 133 (73) 4021 (73) −15

  Male 10 069 (27) 1476 (27) −15

BMI group

  Underweight (<18.5) 2556 (7) 409 (7) −16

  Normal (18.6–24.9) 17 129 (46) 2306 (42) −13

  Overweight (25.0–29.9) 6783 (18) 1046 (19) −15

  Obese (+30) 8684 (23) 1456 (26) −17

  Missing 6853 (18) 1083 (20) −16

Fracture type

  Femoral neck 20 288 (55) 2724 (50) −13

  Pertrochanteric/subtrochanteric 16 914 (45) 2773 (50) −16

Surgery type

  Osteosynthesis 25 489 (69) 4179 (76) −16

  Total/partial hip replacement 11 713 (31) 1318 (24) −11

Cardiovascular comorbidities

  Myocardial infarction 1629 (4) 274 (5) −17

  Congestive heart failure 2340 (6) 444 (8) −19

  Peripheral vascular disease 2153 (6) 429 (8) −20

  Cerebrovascular disease 6143 (17) 1035 (19) −17

Diabetes 3055 (8) 573 (10) −19

Gastrointestinal comorbidities

  Liver disease 325 (1) 88 (2) −27

  Peptic ulcer disease 1526 (4) 335 (6) −22

Connective tissue disease 1387 (4) 229 (4) −17

Neurological comorbidities

  Dementia 2592 (7) 434 (8) −17

  Hemiplegia 89 (0) 16 (0) −18

COPD 3365 (9) 643 (12) −19

Renal disease 828 (2) 144 (3) −17

Any cancer 4623 (12) 719 (13) −16

Preoperative medication

  NSAID 3904 (10) 817 (15) −21

  SSRI 5959 (16) 1103 (20) −19

  Corticosteroid 1427 (4) 295 (5) −21

  Anticoagulants 13 062 (35) 2134 (39) −16

  Statins 6949 (19) 1088 (20) −16

  Antibiotics 6479 (17) 1106 (20) −17

Continued
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opioid information based on dispensing data rather 
than patient- reported data.

Our study also has some limitations. First, there 
is no consensus on how to define chronic opioid 
use. Previous studies have defined chronic opioid 
use as postoperative opioid prescription fulfilment 
between 90 and 180 days,27 or opioid prescriptions 
for 120 non- consecutive days.8 The heterogeneity in 
definitions for chronic opioid use limits the ability 
to compare our results with previous studies. More-
over, dispensing data provides an imperfect repre-
sentation of true preoperative medication use, and 
we were unable to ascertain the intended indications 
of opioid prescriptions. We know that patients have 
collected the opioid prescription at the pharmacy, but 
we have no knowledge regarding the patient’s compli-
ance. Even so, using prescription opioid dispensing 
data is considered a better measure of medication 
use than most alternative measures.28 Second, we 
excluded all deceased patients within the first year 
following surgery, which might have compromised 
the external validity of our study. Thus, we can only 
conclude that identified risk factors for new chronic 
opioid use apply for patients with hip fracture that 
survived 1 year after surgery. The number of deceased 
patients was substantial. A total of 13 637 of the 50 839 
patients with hip fracture died within the first year 
(please see online supplemental appendix figure 4). 
Including these in the study population would have 
an impact on our results (please see figure 4). A total 
of 751 of the 13 637 deceased patients with hip frac-
ture were potentially eligible to be included in our 
study as new chronic opioid users. These patients 
had redeemed two opioid prescriptions in either the 
second, third or fourth quarter cf. our definition 
(please see online supplemental appendix figure 4). 
In general, immortal time can bias the effect estimates 
in pharmacoepidemiological studies.23 The landmark 
approach is one of the methods often used when 

addressing immortal time bias; however, its simplicity 
comes at the cost of difficulty in interpreting the 
results.23 24 The performed landmark analyses illus-
trated that including the deceased patients from the 
third and fourth quarters in our primary analysis 
would not affect our results substantially (please see 
online supplemental appendixs 2 and 3). The effects 
of the different analytical assumptions on the results 
are summarised in figure 5, showing the changes from 
analysis to analysis plotted side by side. Third, we were 
not able to include reoperation in our analysis. This 
may have overestimated the risk of new chronic opioid 
use in younger female patients, since patients with hip 
fracture are at risk of reoperation, which may lead to 
prolonged or restarted opioid use. We know that 6% 
of patients with hip fracture are reoperated29 and that 
individuals aged 80 years or younger and male gender 
are associated with risk of reoperation.30

Comparison with previous studies
Only two studies have reported prescription opioid use 
after hip fracture surgery. Simoni et al found that 28% 
of Danish patients with hip fracture had dispensed an 
opioid prescription within the first year after surgery. 
Moreover, 17% of the patients who were opioid 
non- users before surgery had dispensed an opioid 
prescription 1 year after surgery.4 That study, however, 
did not examine chronic opioid use, only opioid use 
in general defined as one dispensed opioid prescrip-
tion. In a similar study, Lindestrand et al conducted a 
medical record review from a single institutional with 
416 patients and found 2.9% of previous opioid non- 
user patients were opioid users at 6 months. The study 
reported further that osteoporosis and opioid use 
prior to admission were predictors for postoperative 
opioid use at 6 months. In contrast to our study, they 
did not define opioid use, and the follow- up period 
ended at 6 months after hip fracture.5 We studied the 
risk factors in a large nationwide setup, whereby we 

All (n=37 202) New chronic user (n=5497) Proportions of 
new chronic 
user (%)n (%) n (%)

  Antidepressants 3250 (9) 601 (11) −18

  Antipsychotics 2150 (6) 367 (7) −17

  HRT 1955 (5) 312 (6) −16

  Antiosteoporosis medicine 2143 (6) 394 (7) −18

  Vitamin K 1915 (5) 311 (6) −16

  NOAC 321 (1) 32 (1) −10

  Antiplatelet drugs 11 247 (30) 1855 (34) −16

  Heparins 29 (0) 6 (0) −21

ORs with 95% CIs.
BMI, Body Mass Index; COPD, chronic obstructive pulmonary disease; HRT, hormone replacement Therapy; NOAC, novel oral anticoagulant; 
NSAID, non- steroidal anti- inflammatory drug; SSRI, selective serotonin reuptake inhibitor.

Table 1 Continued
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uncovered trends across the entire country and not 
only from a single institution.

In general, there is evidence that younger biolog-
ical age is a predictor of persistent opioid use in the 
general surgical population.6 8 This is explained by a 
wide variety of factors in the ageing population such 
as a decline in the production of several proteins and 
neuropeptides, a decline of the immune response and 
an increase in the inflammatory response.31 Our study 
shows the same tendency.

Several studies have shown the prevalence of chronic 
pain and consumption of opioids tend to be higher 

in women than in men.17 32 Psychological, biological, 
cultural and social factors all play a role in the differ-
ences between the sex in pain responses and manage-
ment.17 33 Our study demonstrates a weak association 
between the female sex and new chronic opioid use 
after hip fracture surgery.

Overweight and obesity have been shown to be 
associated with a proinflammatory state after surgery 
inducing hyperalgesia, suggesting an increase in 
opioid use, which correlates with findings by Wester-
mann et al of an association between obesity and 
prolonged postoperative opioid use.19 20 34 This is in 

 Figure 3: Risk factors for developing new chronic opioid use after hip fracture surgery among patient with no 
opioid use before surgery in those who were alive 12 months after surgery, odds ratios adjusted for age and 
sex. 
COPD: Chronic pulmonary disease, NSAID: nonsteroidal anti-inflammatory drug, SSRI: selective serotonin 
reuptake inhibitors, HRT: Hormone Replacement Therapy, NOAC: novel oral anticoagulant. Odds ratios 
(ORs) with 95% confidence intervals (CI) 
 

Figure 3 Risk factors for developing new chronic opioid use after hip fracture surgery among patients with no opioid use 
before surgery in those who were alive 12 months after surgery, ORs adjusted for age and sex. ORs with 95% CIs. COPD, 
chronic obstructive pulmonary disease; HRT, hormone replacement therapy; NOAC, novel oral anticoagulant; NSAID, non- 
steroidal anti- inflammatory drug; SSRI, selective serotonin reuptake inhibitor.
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line with our findings of an association between over-
weight and obesity and developing a new chronic 
opioid use after surgery.

Our data suggest that fracture type and surgery type 
are associated with new chronic opioid use. Patients 
with hip fracture with a trochanteric fracture experi-
ence more and severe pain than patients with femoral 
neck fractures.35 Similarly, patients with osteosyn-
thesis experience more pain than the patients with a 
stable arthroplasty.36 The reported mechanisms are 
shortening of the limb length and range of motion 
limitations.36 Another explanation to why surgery type 
is associated with new chronic opioid use could be 
that these patients might have a higher rate of reoper-
ation converting to a total hip arthroplasty performed 

by a more experienced surgeon. However, we do not 
have data to support this statement.

Several preoperative comorbidities were associated 
with risk of new chronic opioid use after surgery. 
Although we excluded all patients with hip fracture 
with prior use of opioids, it is possible that some 
patients had an unmanaged pain condition prior to 
surgery. These patients may have continued to use 
prescription opioids intended for treating postsur-
gical pain in order to treat their pre- existing chronic 
pain.6 Inacio et al support this behaviour as they found 
back pain prior to surgery was associated with chronic 
opioid use.8 Comorbidities associated with unrelieved 
chronic pain conditions are heart failure and COPD. 
These comorbidities have been associated with chronic 

Figure 4 Risk factors for developing new chronic opioid use after hip fracture surgery among patients with no opioid use 
before surgery, including patients who were alive and those who died within 12 months of surgery, ORs adjusted for age and 
sex. ORs with 95% CIs. COPD, chronic obstructive pulmonary disease; HRT, hormone replacement therapy; NOAC, novel oral 
anticoagulant; NSAID, non- steroidal anti- inflammatory drug; SSRI, selective serotonin reuptake inhibitor.
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opioid use, which concords with our study.6 8 Diabetes 
has also been associated with a constant chronic 
inflammatory state inducing neuropathy, which has 
also been associated with unrelieved chronic pain. 
This mechanism is a potential risk factor for chronic 
pain, which is in accordance with our study.6 8 Other 
comorbidities have also been associated with chronic 
pain and chronic opioid use such as liver disease and 
depression.8 By knowing the impact of these comor-
bidities on the risk of new chronic opioid use, attain-
ment of a greater focus on comorbidity preoperative 
and postoperative may reduce new chronic opioid use 
after surgery.

Medication use is frequent in patients with hip frac-
ture, and nearly all of the included medications in 
our study were identified as a risk factor for chronic 
opioid use.37 Medication use is closely related to 
comorbidities. Treatment of chronic medical condi-
tions is a complex task that require multidisciplinary 
approach. It is possible that surgeons and patients 
are preoccupied with attempting to manage chronic 
pain conditions leaving long- term opioid use as a 
secondary priority. Some drugs, when taken on their 
own or in combination, might change the level of 

sensitivity to opioids, which could result in patients 
who continue to take opioids even though their level 
of pain decreases over time and does not necessarily 
coincide with the prescribed opioid dose.

Chronic opioid use
There are no standard guidelines in Denmark for 
postdischarge clinical follow- up of patients with hip 
fracture. However, many orthopaedic and geriatric 
departments focus on the reduction of prescription 
opioid exposure after surgery by instituting a plan 
for opioid tapering. Patients do not receive follow- up 
appointments in outpatient clinics or at the general 
practitioner unless they take the initiative themselves. 
Since patients with hip fracture often are character-
ised as being frail, receiving several medications and 
having multimorbidity, they may lack the resources to 
follow such a tapering plan. Thus, it is important to 
ensure that patients are well informed and included 
in the development of a tapering plan, and to under-
stand the risks and benefits of prescription opioids 
for the treatment of postsurgical pain. However, it is 
important to note that not all hip fracture surgeries 
are successful, and some patients may experience a 

Figure 5 United forest plot. (A) Analysis, when including patients who were alive and those who died within 12 months of 
surgery. (B) Landmark analysis at 6 months: analysis, when including patients with no opioid use before surgery and excluding 
the patients who died in the first and second quarters of surgery. (C) Landmark analysis at 9 months: analysis, when including 
patients with no opioid use before surgery and excluding the patients who died in the first, second and third quarters of surgery. 
ORs adjusted for age and sex. COPD, chronic obstructive pulmonary disease; HRT, hormone replacement therapy; NOAC, 
novel oral anticoagulant; NSAID, non- steroidal anti- inflammatory drug; SSRI, selective serotonin reuptake inhibitor.
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greater level of postsurgical pain and postsurgical 
pain treatment.

CONCLUSION
In this large nationwide cohort study, 15% of the 
patients who underwent hip fracture surgery devel-
oped new chronic opioid use. We identified under-
weight and overweight, obesity, pertrochanteric or 
subtrochanteric fracture, preoperative use of several 
medications and presence of several comorbidities 
as risk factors associated with the risk of new chronic 
opioid use after hip fracture surgery.

By identifying risk factors, we can reduce the number 
of new chronic opioid users by developing more effec-
tive preventive intervention strategies targeted to the 
patients with the identified risk factors. In addition, 
the identified risk factors are also relevant for clini-
cians in order to advise patients appropriately before 
surgery about their risk of chronic postsurgical opioid 
use.
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