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showing that pain in the subacute period, following discharge from

hospital is also associated with the pain persisting at 12 months. These

findings have important implications for improving quality of life as
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Abstract: The aim of this study was to document the level of pain and

functionality in the 12 months following orthopedic surgery and identify

if high pain levels following discharge were associated with pain

persisting at 12 months.

An observational prospective cohort study was undertaken, follow-

ing 87 patients (mean age 62.4 years [18–92]; 47.1% male) who

required orthopedic surgery at the Royal Hobart Hospital, Australia.

Following an initial survey, patients were telephoned at 10 days,

6 weeks, 3 months, and 12 months after discharge.

Postdischarge pain levels were high with 97.4% of patients suffering

pain at 10 days, 81.2% at 6 weeks and 79.5% at 3 months. Pain affected

the ability to undertake activities of daily living (ADLs) for 32.7% and

20.0% of patients at 10 days and 6 weeks, respectively. Twelve months

after discharge, 65.5% of patients reported pain persisting at the surgical

site, with 29.9% of all patients suffering moderate–severe incidental

pain; and nearly one quarter of patients reported pain affected their sleep

or ADLs. Average pain levels rated as moderate–severe at 10 days

(P¼ 0.01) and 6 weeks (P¼ 0.02) and pain of neuropathic origin at 3

months (30.2% vs 10.3% P¼ 0.03) and 12 months (30.4% vs 4.9%

P¼ 0.01) were associated with persistent pain at 12 months.

Pain in the period following discharge from hospital is significant

and undermanaged. Previous studies has shown that that acute pain,

particularly in the first 48 hours following surgery is a predictor for long-

term pain after surgery. This study adds to the current literature by
icki, PhD, Angus J Sc,
ikowski, MBBCh, FRCA, FFPMANZCA

well as potentially preventing persistent pain with increased follow-up

and more intensive management of post-discharge pain.

(Medicine 94(36):e1498)

Abbreviations: ADLs = activities of daily living, DN4 = Douleur

Neuropathique 4, HADS = Hospital Anxiety and Depression Scale.

INTRODUCTION

U p to 80% of patients undergoing surgery will experience
acute postoperative pain.1 Under management of post-

operative pain has been identified as a risk factor for the
development of persistent pain,2,3 poor healing, venous throm-
boembolism, myocardial infarction, readmission to hospital,
and extended length of hospital stay.4–6 One study found that
following discharge from hospital for a surgical procedure,
patients’ pain levels often got worse.7 Another study evaluating
postdischarge pain after a total knee arthroplasty8 found that 1
month after discharge 52% of patients reported moderate pain
and 16% severe pain while walking. However, there are few
studies evaluating the period following discharge from hospital
with current multimodal analgesic management plans.

Pain relief in the period following discharge from a
surgical unit is potentially more complicated to manage than
that during the inpatient phase. Patients are in charge of their
own medication, there is sometimes a gap (perceived or actual)
in terms of who is responsible for treating the patient (General
Practitioner, who generally manages the care of a patient
following a hospital discharge or surgeon), and there may be
a reduction in the potency or dosing frequency of opioid
analgesics when patients transition from an inpatient to home
environment. The potential for an association between high pain
levels following hospital discharge after surgery or trauma, and
pain and functionality at 12 months has received minimal
attention in the literature.3,9 To address this gap in the literature,
we aimed to evaluate the level of pain, analgesic consumption,
and functional status of patients over the 12 months following
orthopedic surgery, and identify if higher pain levels during the
subacute period (following discharge from hospital to 3 months
after surgery) increase the risk of persistent pain at 12 months.

METHODS AND MATERIALS
A prospective, observational study was conducted follow-

ing patients who underwent orthopedic surgery for a joint
replacement (elective or emergency) or an open reduction
and internal fixation procedure at the Royal Hobart Hospital,
a 550-bed hospital in Tasmania, Australia between January and
e time of recruitment, participants were
tient and either have undergone surgery
s or have been scheduled to undergo
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Research ethics committee granted approval (H12833) for this
surgery during their admission. Exclusion criteria were patients
aged less than 18 years, residents of aged care facilities, an
inability to speak English, a history of dementia or suspected
cognitive decline; and those who experienced a multitrauma
event, allowing the focus to be on 1 surgical site.

At the point of recruitment an initial face-to-face survey
was conducted. Participants were then contacted by telephone
10 days, 6 weeks, 3 months, and 12 months after discharge from
the orthopedic ward. If the initial attempt at contact for the 10
day, 6 week, or 3 month surveys was unsuccessful, the partici-
pant was telephoned daily for between 5 and 10 days. If the
participant could not be reached after this time no data were
collected for that time point, and the participant was contacted
at the next scheduled data collection point. At 12 months, all
participants were telephoned and where the initial attempt was
unsuccessful, repeated calls were made for 1 month, before the
participant was considered lost to follow-up. Pain on discharge,
discharge medications, compliance with discharge advice or
medication usage, and outcomes from follow-up appointments
with the hospital were not recorded as part of this study.

During the initial survey, basic demographic and clinical
characteristics of the patient were collected including age,
social history, and previous pain conditions. In addition, the
Hospital Anxiety and Depression Scale (HADS) was adminis-
tered at baseline. An HADS score of 8 or more for anxiety or
depression is considered to be clinically significant.10 The Pain
Catastrophizing Scale (PCS) was also administered at baseline,
with a Pain Catastrophizing Scale score of 30 or more con-
sidered to be clinically significant.11,12 Participants were also
asked to rate their level of optimisim (1 very pessimistic, 10
very optimistic), health (1 very unhealthy, 10 very health), pain
tolerance (1 copes very well with pain, 10 unable to cope with
pain), fear of pain (1 not scared of pain, 10 very scared of pain),
and whether they had support when discharged home during this
initial interview. The participant’s medical notes were reviewed
to collect information about intraoperative and acute postopera-
tive pain and its management, as well as medications and
medical conditions on admission.

The information collected during the follow-up interviews
included the average and the worst levels of pain over the
previous week as well as a number of aspects regarding
functionality including sleep and activities of daily living
(ADLs). Analgesic use in the 24 hours prior to the interview
was also recorded (irrespective of the indication for use) and
opioid doses were converted to oral morphine equivalents
(MEQ).13 At 3 and 12 months the 7-item Douleur Neuropathi-
que 4 (DN4) questionnaire was also administered; a score of 3 or
more on the 7 point scale was classified as being consistent with
pain of neuropathic origins.14 Recruitment and follow-up inter-
views were all conducted by the same researcher.

In addition to the directions provided with discharge
analgesics, orthopedic patients are provided written information
regarding the management of pain following discharge. This
information states mild pain should be managed with acetami-
nophen 4 g daily initially until pain settles where it should then
be reduced to, as required. If pain is moderate a non-steroidal
anti-inflammatory drugs should be added, followed by tramadol
or acetaminophen and codeine if required. If pain is severe
immediate release oxycodone should be taken as required, in
addition to regular non-steroidal anti-inflammatory drugs
and acetaminophen.

Veal et al
Approximately 40% of patients who undergo a joint
replacement will experience persistent pain associated with
the surgery.15 It was estimated that approximately 100 to
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150 eligible patients would be operated on during the year of
recruitment; thus, between 79 and 109 patients would need to be
recruited for a statistically significant sample size.

Analysis was performed using SPSS Statistics 20 for Win-
dows (SPSS Inc., Chicago, IL). Chi-square and Mann–Whitney
U tests were undertaken to evaluate for group differences.
Associations between baseline demographics, clinical character-
istics, intraoperative, and postoperative factors as well as pain
scores at different time points were tested against those who
experienced pain at 12 months and those who did not. A P-value
of <0.05 was considered to be statistically significant. Missing
data were addressed by excluding patients from univariate
analysis who did not have the data point of interest recorded.

The University of Tasmania’s Health and Medical
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project and all patients gave informed consent to participate in
this study.

RESULTS
One hundred and twenty patients were approached for

inclusion in the study, with 101 patients agreeing to participate.
Fourteen patients were subsequently excluded for the following
reasons: death (1), withdrawal from the study due to ill health/
personal reasons (7), lost to follow-up (5), and required further
surgery (1).

Table 1 shows the demographics and clinical character-
istics of the participants. There were no statistically significant
differences in relation to baseline characteristics between those
who experienced on average, at least mild pain at 12 months and
those who did not experience pain. The use of intraoperative
ketamine was significantly different between the groups, with
patients prescribed intraoperative ketamine being more likely to
have pain persisting at 12 months (34.8% vs 14.6% P¼ 0.03).
Patients who were administered regular acetaminophen
postoperatively appeared less likely to experience pain at 12
months, although this was not statistically significant
(P¼ 0.07). Persistent pain at 12 months was associated with
moderate–severe levels of pain (on average) at 10 days
(P¼ 0.01) and 6 weeks (P¼ 0.02), and also with a DN4 score
of 3 or more, at 3 months (P¼ 0.03) and 12 months (P¼ 0.01).

Table 2 shows the level of pain, functionality and analgesic
use across the 12-month follow-up period. At 10 days, 97.4% of
participants reported pain, with 43.6% experiencing moderate–
severe pain on average. Pain affected 69.3% of patients’ ability
to sleep and 38.5% of patients’ ability to undertake ADLs.
Analgesic use was high with 80.8% taking acetaminophen and
56.4% taking opioids, 97.1% of participants with moderate–
severe average pain used analgesics at 10 days.

At 6 weeks, 20.1% of participants experienced on average
moderate–severe pain. Pain affected 48.8% of patients’ ability
to sleep and 20.3% of patients’ ability to undertake ADLs.
Amongst those with moderate–severe pain, 94.1% reported
taking analgesia.

By 3 months pain levels continued to improve, although
65.1% of participants were still experiencing some pain, with
13.3% experiencing moderate–severe average pain. At 3
months, 37.3% of patients found pain at the surgical site
affected their sleep and 24.1% found pain affected their ability
to undertake ADLs. Analgesics were taken by 90.1% of partici-
pants with moderate–severe average pain.
At 12 months, 65.5% of participants reported at least mild
pain during the week prior to the follow-up, with 14.9% of
participants experience moderate–severe average pain. Nearly
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TABLE 1. Baseline Demographics and Clinical Characteristics According to Pain at Surgical Site at 12 months Following Surgery
(n¼87)

No Pain at Surgical Site
12 months Following

Surgery N¼ 41
Pain Surgical Site

at 12 months N¼ 46 P Value

Baseline characteristics
Median age in years (IQR) 65 (50–76) 63 (57–71.5) 0.81
Female, % 21 (51.2) 25 (54.3) 0.77
Education level, % 0.19

University/diploma 14 (34.2) 8 (17.4)
Completed year 12 16 (39.0) 24 (52.2)
<High school 11 (26.8) 14 (30.4)
Married/de-facto, % 19 (46.3) 26 (56.5) 0.34

Operation type, % 0.36
Elective joint replacement 19 (46.3) 19 (41.3)
Emergency hip arthroplasty 5 (12.2) 2 (4.3)
Dynamic hip screw/intramedullary nail 4 (9.8) 9 (19.6)
Open reduction and internal fixation 13 (31.7) 16 (34.8)
Emergency surgery, % 22 (53.7) 27 (58.7) 0.64
Preoperative PCS �30, % 8 (19.5) 8 (17.4) 0.80
Preoperative anxiety (HADs� 8), % 13 (31.7) 19 (41.3) 0.35
Preoperative depression (HADs� 8), % 8 (19.5) 7 (15.2) 0.60
Median number of medications (IQR) 4 (1.5–7) 4 (2–8.3) 0.54
Median number of medical conditions (IQR) 4 (2.0–5.5) 4 (2–6.3) 0.56
Previous pain causing condition, % 31 (75.6) 37 (80.4) 0.59
Preexisting regular use of analgesics, % 24 (58.5) 30 (65.2) 0.52
Preexisting use of opioid containing analgesics 7 (17.1) 5 (10.9) 0.40
Number of pain sites 1.0 (0.5–2.0) 2.0 (1.0–3.0) 0.09

Duration of previous pain 0.41
No pain 10 (24.4) 9 (19.6)
�2 years 3 (7.3) 3 (6.5)
2–5 years 6 (14.6) 11 (23.9)
5–10 years 11 (26.8) 6 (13.0)
�10 years 11 (26.8) 17 (37.0)
Self-rated optimism 7.0 (5.5–8.3) 8.0 (5.8–9.0) 0.52
Self-rated health 7.0 (5.0–8.0) 7.0 (5.0–8.0) 0.58
Self-rated pain tolerance 3.3 (2.0–5.0) 3.0 (2.0–4.2) 0.51
Self-rated fear of pain 1.0 (1.0–4.3) 1.8 (1.0–5.6) 0.38
Smoking 6 (14.6) 7 (15.2) 0.94
Alcohol 0 (0–3.0) 2.0 (0.0–10.0) 0.06
Support on discharge 37 (90.2) 39 (84.8) 0.44

Intraoperative factors

Median intraoperative opioid use (IQR) 49.0 (20.0–75.9) 58.9 (26.9–77.5) 0.83
Intraoperative 40 mg parecoxib use, % 13 (31.7) 16 (34.8) 0.76
Intraoperative ketamine use, % 6 (14.6) 16 (34.8) 0.03
Epidural, % 2 (4.9) 6 (13.0) 0.19
Regional nerve block, % 9 (22.0) 11 (23.9) 0.83
Intraoperative local anesthetic use, % 11 (26.8) 10 (21.7) 0.58
Intraoperative IV paracetamol 7 (17.5) 11 (23.9) 0.47

Postoperative (in hospital) factors

Use of patient controlled analgesia (PCA), % 21 (51.2) 26 (56.5) 0.62
Median pain on movement in the 48 hours after surgery (11 point numerical scale) (IQR) 2.8 (0.5–4.7) 3.9 (1.9–5.2) 0.10
Median pain at rest in the 48 hours after surgery (11 point numerical scale) (IQR) 2.0 (0.5–4.1) 2.8 (1.0–4.0) 0.68
Median postoperative opioid consumption (oral morphine equivalence/day) (IQR) 139.0 (70.0–204.0) 159.5 (74.4–238.0) 0.46
Use of postoperative ketamine, % 3 (7.3) 5 (10.9) 0.57
Use of postoperative regular oral paracetamol, % 39 (95.1) 38 (82.6) 0.07
Use of postoperative oral regular NSAID, % 10 (24.4) 11 (23.9) 0.96
Reviewed by the acute pain service, % 22 (53.7) 30 (65.2) 0.27
Postoperative gabapentinoid 1 (2.4) 1 (2.2) 0.93

Follow-up factors
Moderate to severe average 10-day pain 9 (24.3) 25 (59.5) 0.02
Moderate to severe average 6-week pain 3 (8.1) 13 (29.5) 0.02
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No Pain at Surgical Site
12 months Following

Surgery N¼ 41
Pain Surgical Site

at 12 months N¼ 46 P Value

Moderate to severe average 3-month pain 3 (7.3) 8 (18.2) 0.14
DN4 �3 at 3 months 4 (10.3) 13 (30.2) 0.03
DN4 �3 at 12 months 2 (4.9) 14 (30.4) 0.01

epr
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one quarter of participants reported that pain was adversely
affecting their sleep, and/or their ability to perform ADLs.
Analgesics were taken by 84.6% of participants with moderate

DN4¼Douleur Neuropathique 4, HADs¼Hospital Anxiety and D
inflammatory drugs, PCS¼Pain Catastrophizing Scale.
to severe average pain, with 61.5% of this group taking an
opioid. Four people with a DN4 of 3 or more at 12 months were
taking opioids dosages ranging from 30 to 135 mg MEQ/day.

TABLE 2. Pain Scores and Functionality Across the Follow-Up Pe

Time Period 10 days n¼ 78, % 6 w

Pain – worst in past week
None 2 (2.6)
Mild 16 (20.5)
Moderate 29 (37.2)
Severe 31 (39.7)

Pain – average over last week
None 4 (5.1)
Mild 40 (51.3)
Moderate 31 (39.7)
Severe 3 (3.9)

Effect of pain on sleep
None 24 (30.8)
Mild 29 (37.2)
Moderate 19 (24.3)
Severe 6 (7.7)

Effect on activities of daily living
None 49 (62.8)
Mild 17 (21.8)
Moderate 8 (10.3)
Severe 4 (5.1)

Effect on walking 100 m
�

None 17 (21.8)
Mild 8 (10.2)
Moderate 3 (3.9)
Severe 17 (21.8)
N/A 33 (42.3)

Effect on participating in hobbies
�

None 18 (23.1)
Mild 3 (3.8)
Moderate 2 (2.6)
Severe 10 (12.8)
N/A 45 (57.7)

Analgesic use in past 24 hours (not specific to postsurgical pain)
Paracetamol n, % 63 (80.8)
Mean dose (range) 3.0 (0.5–5.3)
Opioids n, % 44 (56.4)
Mean dose (mg morphine equivalence)1 27.3 mg (2.5–90) 2

� At 10 days, 6 weeks, and 3 months pain was often not affecting the patie
injury restrictions prevented the patient from undertaking these task. Thus, pa
activities.
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DISCUSSION

This study followed 87 people for a 12-month period after

ession Scale, IRQ¼ interquartile range, NSAID¼ non-steroidal anti-
they underwent orthopedic surgery. The level of pain as well as
functional impairment following orthopedic surgery was con-
siderable. At 12 months, over 50% of patients reported

riod

eeks n¼ 80, % 3 months n¼ 83, % 12 months n¼ 87, %

15 (18.7) 17(20.5) 30 (34.5)
29 (36.3) 36 (43.3) 31 (35.6)
25 (31.3) 19 (22.9) 16 (18.4)
11 (13.7) 11 (13.3) 10 (11.5)

22 (27.5) 29 (34.9) 41 (47.2)
42 (52.5) 43 (51.8) 33 (37.9)
15 (18.7) 10 (12.1) 11 (12.6)

1 (1.3) 1 (1.2) 2 (2.3)

41 (51.2) 52 (62.7) 66 (75.9)
22 (27.5) 22 (26.5) 15 (17.3)

9 (11.3) 7 (8.4) 3 (3.4)
8 (10.0) 2 (2.4) 3 (3.4)

64 (80.0) 63 (75.9) 66 (75.9)
12 (15.0) 17 (20.5) 15 (17.2)

3 (3.8) 1 (1.2) 4 (4.6)
1 (1.3) 2 (2.4) 2 (2.3)

30 (37.5) 53 (63.9) 72 (82.8)
12 (15.0) 13 (15.7) 8 (9.2)

6 (7.5) 3 (3.6) 0 (0)
6 (7.5) 5 (6.0) 7 (8.0)

26 (32.5) 9 (10.8) 0 (0)

34 (42.5) 48 (57.9) 69 (79.3)
4 (5.0) 9 (10.8) 8 (9.2)
4 (5.0) 2 (2.4) 3 (3.4)
4 (5.0) 4 (4.8) 7 (8.1)

34 (42.5) 20 (24.1) 0 (0)

50 (62.5) 40 (48.2) 33 (37.9)
2.3 (0.5–4.0) 2.6 (0.5–4.0) 2.4 (0.5–5.0)
29 (36.3) 22 (26.5) 17 (19.5)
3.2 (1.9–82.5) 28.2 (7.5–105) 36.6 (3.75–135)

nt’s ability to walk or undertake hobbies rather the doctor’s directions or
tients rated these as pain having no effect on the ability to undertake those
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experiencing some persistence of pain at the surgical site in the
previous week. The use of analgesics, although generally high
throughout the follow-up period, was still suboptimal in some
cases, with a number of participants experiencing moderate–
severe pain but not taking analgesia. This study also found that
moderate–severe average pain scores during the subacute
period following hospital discharge was associated with pain
12 months following surgery. This finding is supported by other
studies that found pain at discharge,16 high pain levels in the
first month after a hip fracture surgery17 and pain at 3 months
following a major trauma18 all predicted persistent pain beyond
6 to 12 months.

There is clear evidence that the management of pain (by
both patients and doctors) following discharge is an area that
requires increased attention, not only with regard to the impact
this has on persistence of pain 12 months following surgery, but
also to improve the quality of life and functional status of
patients. A range of actions would be required to achieve this
objective including greater patient education regarding manage-
ment of postoperative pain and when to seek further assistance
with pain management as well as additional follow-up with the
health care practitioners following discharge.

There were no statistically significant differences between
the groups in relation to baseline demographics; however, this
may be due to the small sample size. The apparently counter-
intuitive finding that participants prescribed ketamine in the
intraoperative period were more likely to have pain at 12
months is potentially due to anesthetists identifying these
patients as being at a higher risk of acute or persistent pain.
Amongst those patients who did not receive regular postopera-
tive acetaminophen, 80.0% had persisting pain at 12 months,
although this association was not statistically significant due to
the small sample size. Considering the good safety profile of
acetaminophen and evidence suggesting it reduces opioid con-
sumption following surgery,19 it is concerning to see 10 patients
were not prescribed regular acetaminophen postoperatively.

A DN4 of 3 or more at 3 months was associated with pain
at 12 months, and for those with pain at 12 months, a DN4 of 3
or more was common. This was not surprizing as a number of
studies have identified persistent postoperative pain often has a
neuropathic component.2,20,21 Despite this, the use of gabapen-
tinoids postoperatively was minimal, even though studies have
indicated that it can reduce acute postoperative pain22 and
persistent postoperative pain.23 Postoperative use of gabapen-
tinoids and early identification and management of those with
neuropathic symptoms may potentially aid in reducing the
incidence and severity of persistent pain following surgery.

There are a number of strengths to this study, including the
prospective nature and high participant retention rate through-
out follow-up. Treatment protocols and follow-up procedures
may vary between hospitals and different countries, and thus
potentially these results may not be generalizable to other health
care settings. Although the small sample size is a limitation that
needs to be acknowledged, this study nonetheless demonstrates
that pain and disability in the postdischarge period following
orthopedic surgery is considerable with over 40% of patients
suffering on average moderate–severe pain 10 days following
discharge. In addition, we found that moderate–severe average
pain scores at 10 days and 6 weeks postoperatively, were
associated with pain persisting at 12 months. These findings
have important implications for improving quality of life during

Medicine � Volume 94, Number 36, September 2015
this period as well as potentially preventing persistent post-
operative pain. This study highlights the need for additional
research to evaluate whether increased intervention regarding

Copyright # 2015 Wolters Kluwer Health, Inc. All rights reserved.
pain management following hospital discharge can improve
pain outcomes and functionality 12 months after orthopedic
surgery.
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