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while obesity is associated with a heavier 
pain feeling. 

This impression of different pain experi-
ence for patients with an unhealthy life-
style may be caused by some extrapola-
tion from the facts that individuals with 
chronic pain often report using alcohol 
and cigarettes to cope with the pain (5;6), 
that chronic pain is reported more fre-
quently among smokers and heavy alcohol 
drinkers, physical active and obese per-
sons (6;7), and that alcohol abusers may 
require more anesthesia at surgery (8). 
However, these do not indicate or explain 
that the experience of pain should be dif-
ferent for patients with different lifestyles. 

In order to investigate the association 
between lifestyle and experience of pain, 
postoperative pain would constitute a 
clinically relevant and standardised mod-
el for acute pain. In this model surgery 
constitutes a very controlled trauma with 
international validated tools for pain 
measurement and standardised guide-
lines. Furthermore, pain after surgery 
was as  stated the most frequent concern 
among surgical patients (1). 

Introduction
Acute and chronic pain is a frequent bar-
rier for a healthy life. Pain significantly 
reduces the health and quality of life (1), 
and pain is therefore included in many of 
the validated scales and questionnaires 
of health related life quality (2). Chron-
ic pain is often more difficult to relieve 
than the acute (3). Irreversible plastic-
ity changes of the nerve system after 
sustained pain are thought to cause the 
chronic pain, in the more susceptible in-
dividuals (4).

Most illnesses and injuries as well as sev-
eral interventions are followed by pain 
requiring sufficient treatment.  In spite 
of improved techniques treatment of 
pain can still today be a challenge, which 
all physicians, nurses and other health 
professionals meeting patients as part of 
their daily work are familiar with. 

It is a clinical impression that smokers 
and hazardous alcohol drinkers experi-
ence pain after injuries or surgery differ-
ent from other patient groups, persons 
with high level of physical activity can 
stand more pain without complaining, 
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Abstract
Background Patients with acute and chronic pain have a significantly reduced quality of life, and it is a clinical impression that 
unhealthy lifestyle influences the experience of pain. To evaluate this, surgery can be seen as a controlled trauma and acute 
pain model with standardised guidelines. The aim was to investigate the association between lifestyle risk factors and experi-
ence of heavy postoperative pain and their duration after major orthopaedic surgery. 
Methods 109 patients undergoing spine, hip or knee surgery were included. Lifestyle was recorded as self-reported alcohol 
consumption, smoking, physical inactivity, obesity and risk of malnutrition based on the HPH DATA Model. Pain experience 
was measured on a visual analogue scale of 0-100mm for the nociceptive and the less frequent neuropathic pain. Heavy pain 
was defined as maximal pain >30mm at rest or 50mm as dynamic or duration of maximal pain >40min. Preoperative pain his-
tory and the methods of pain relief were noted.  The postoperative pain was followed for three days.   
Results Univariate analyses were performed prior to the final multi-variate analyses. Interestingly, unhealthy lifestyle, age or 
gender were not associated with heavy postoperative pain, except for physical inactivity being negatively associated with the 
rare neuropathic pain. Unsurprisingly, the study confirmed the significant associations between preoperative and postopera-
tive heavy pain.
Conclusion The results showed no or very little support to the clinical impression that patients with poor lifestyle experience 
pain different from patients with a healthy lifestyle.
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The more modern analgesia techniques, such as patient 
controlled analgesia, peripheral continuous nerve block, 
and epidural pain analgesia have all proven effective 
to reduce postoperative pain scores and duration with 
relative low side effects (3;9). However, so-called break-
through pain still happens. Reasons for breakthroughs 
of postoperative pain are perceived to be multi-factorial 
(10). Predictors of individual pain-thresholds have been 
investigated (11). Individual factors such as preopera-
tive pain, age, gender, type of surgery, incision size and 
scores of anxiety are clearly associated with the intensity 
of pain at the first postoperative hour (11). 

Lifestyle may also play a roll - however the association 
between lifestyle risk factors and prediction of postoper-
ative pain score and pain duration is still unclear (11-13), 
but evidence shows that improvement of nutrition and 
physical activity as well as quitting smoking and alcohol 
can reduce risk of postoperative complications and im-
mobilisation (14-17). Preventing against tthe risk of hese 
lifestyle factors may also help to improve the postopera-
tive pain relief. 

Therefore, we wanted to investigate the association 
among lifestyle risk factors and experience of heavy 
postoperative pain and the pain duration after major or-
thopaedic surgery.

Methods 
The study was a prospective clinical survey with a struc-
tured fill-in form for data collection.

Patients
A number of 109 consecutive, adult patients undergoing 
major orthopedic surgery at the Head and Orthopedic 
Centre (HOC), Rigshospitalet, Denmark participated af-
ter referral either as elective or acute patients and hospi-
talized at the orthopedic department one day prior (day 
-1) and one to three days (day +1 to +3) after surgery. 
Preoperative patient characteristics are listed in Table 1.

Pain relieves techniques:
• Patient-controlled analgesia (PCA) - inclusive post-

operative morphine-pumps for epidural or intrave-
nous administration (18), 

• Regional analgesia (RA) - inclusive postoperative 
pumps for epidural administration (18) and periph-
eral nerve blocks

• Conventional analgesia (CA) – inclusive oral admin-
istration of primary and eventually secondary anal-
gesics.

All three groups could have had the possibility ofpro re 
nata (pn) intravenous bolus-injections of opioid.

Table 1  Patient characteristics, given in numbers (%) or median (range)

Demographic Woman
n=57

Men
n=52

Total
n=109

Gender 52% 48% 100%

Age, year 62 (20-85) 60 (19-83) 60 (19-85)

Type of referrals and classification of operation 

Acute + elective referrals 18% + 82% 27% + 73% 22% + 78%

Column spine 32% 25% 28%

Knee 28% 27% 28%

Hip 25% 23% 24%

Others (pelvic, shoulder) 10% 2% 6%

Fractures 5% 23% 14%

Preoperative heavy pain

Duration >2 months 88% 75% 82%

VASrest >30, nociceptive + neuropathic 26% + 4% 15% + 12% 21% + 7%

VASdyn >50, nociceptive + neuropathic 
(n=104)

27% + 7% 25% + 10% 26% + 9%

Durationa*, nociceptive + neuropathic 
(n=108)

36% + 11% 15% + 6% 26% + 8%

Taking pain medication 90% 75% 83%

Lifestyle risk

Risk of malnutritionb* 35% 29% 32%

Body Mass Index <20.5 kg/h2 14% 6% 9%

Body Mass Index <20.5   

                                 median  19.0 19.7 19.6

                                 range (16.9-20.5) (19.6-19.8) (16.9-20.5)

Weight loss last 3 months 14% 15% 15%

Decreased calorie-intake last 7 days 16% 19% 17%

Stress metabolic, 3rd degree 0 0 0

Overweightb* 74% 64% 69%

Body Mass Index >25 58% 56% 57%

Body Mass Index >25 kg/h2  

                                 median 26.6 29.0 27.4

                                 range (25.1-39.1) (25.1-54.1) (25.1-54.1)

Waist: W > 80cm / M > 94 (n=106) 72% 62% 67%

Waist: W > 80cm / M > 94  

                                 median 94.5 108 100

                                 range 82-126 95-148 82-148

Physical activity the last month <30 
min daily

70% 54% 62%

Smoking daily 18% 27% 22%

Cigarettes daily   19 (3-20) 15 (2-30) 16 (2-30)

Risky alcohol, W >14 / M >21 drinks 
weekly 

3 (5.3%) 7 (13.5%) 10 (9.2%)

Daily alcohol intake by risky drinkers   42 (27-53) 35 (25-70) 35 (25-70)

a* VASmax > 50 for > 40minutes;   b* Defined as any positive symptom below; 
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Inclusion criteria
Major orthopedic surgery of fractures or degenerative 
etiology, such as knee, hip, and shoulder prostheses or 
prostheses revision, femoral marrow pin, spinal column 
and pelvic operations.

Exclusion criteria 
Patients under 18 years, reduced competence or unwill-
ingness to give informed consent, inability to understand 
Danish, operations due to tumor or metastases, or pre-
operative lack of pain sensation in the operation field.

Outcomes
Lifestyle 
The Health Promoting Hospital (HPH) DATA Model for 
risky health among patients was used (19). According to 
the clinical routines, patients self-reported their lifestyle 
except for the waist circumference, which was measured 
by the project personnel.

Five lifestyle related risk factor meassurements:
• Risk of malnutrition if at least one of the following: 

BMI < 20.5kg/m2, weight loss during last 3 months, 
eaten less last week or patient stress metabolic in a 
3rd degree. 

• Overweight if at least one of the following: BMI > 
25kg/m2 or waist circumference > 80cm for the 
women and > 94cm for the men. 

• Physical inactivity: less than 30 minutes activity dai-
ly with pulse increase during the last month. 

• Smoking: daily smoking 
• High alcohol intake: weekly intake of drinks of alco-

hol >14 objects for women or >21 objects for men, 
please

Heavy Pain quantification
We used a patient-generated visual analogue scale 
(VAS), from 0 to 100, given in millimetres (0mm = no 
pain, 30mm = modest pain, 50mm = modest-severe 
pain and 100mm = worst imaginable pain). We mea-
sured worst pain (VASmax), least pain (VASmin), average 
pain (VASmean), rest pain (VASrest) and pain at mobiliza-
tion (VASdyn). ‘Rest’ was defined as lying in bed and ‘dy-
namic’ defined as sitting at bedside or standing up, but 
if patients were immobilized then pain during coughing 
was accepted. We used the local and clinical relevant 
definition of heavy pain with three separate outcomes: 
VASrest >30mm or VASdyn >50mm or daily duration of 
VAS >50mm for >40minutes.

Type of pain
The two main types were characterized by their different 
pathophysiology and treatment; nociceptive pain as cut-
ting, dull, squeezing, cramp-like and easy to locate pain; 

neuropathic pain as stabbing neuralgias (lancinating, 
electrifying) or superficial change in sensation (18).

Time
The duration of breakthrough-pain was measured in 
seconds, minutes or hours and the breakthroughs in 
numbers per day. The duration equalled the self-rated 
average duration of a single pain breakthrough on a 
particular day. The total time the patient experienced 
pain was measured as (average duration of a single pain 
breakthrough) x (number of breakthroughs).

The mobilization time was estimated by the patients and 
given in hours from 0 to 12 or more than 12 hours daily.

Ethical considerations
The patients participated after informed consent. The 
Danish Data Protection Agency approved the study be-
fore start (No 2009-41-3759). There were no risks by 
participating, but inconvenience from the time spent to 
report the daily pain and possibly discomfort from mo-
bilization once daily. This survey did not involve human 
biological material or evaluation of medication, surgical 
or anaesthesiological equipments, and should therefore 
not be evaluated by the Scientific Ethical Committee ac-
cording to the Danish Guidelines for Research following 
the Helsinki-II Declaration (20). Eligible patients were 
informed orally and in writing about the purpose and 
implication of the study. Orally informed consent was 
obtained before inclusion. Patients could withdraw their 
consent at any time, without any explanation or implica-
tion for their further treatment.

Data-collection
The fill-in form used for data collection was based on 
the questionnaires described in previous studies (16;19). 
Data collection on pain-duration was added. A one-week 
pilot test was performed successfully, and the case re-
port form was established. All data were collected by 
project personnel. Eligible patients were identified via 
the operation-plans for the orthopedic surgeries by a 
daily manual search. Data on pain and lifestyle were re-
trieved from patients orally. The data on postoperative 
diagnosis, operation code and pain-relieve medication 
were retrieved from the hospital data system. 

Day –1, preoperatively: Identification of eligible pa-
tients fulfilling the inclusion but not the exclusion crite-
ria – followed by obtaining of informed consent. Data as-
sessed were pain scores, duration of pain breakthroughs, 
duration of mobilization daily, extension of preoperative 
pain (under or above 2 months), pain relief medication 
and lifestyle.

Day 0: Day of surgery.
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Day +1 to +3, postoperatively: Diagnosis and operation 
code were registered. Time of discharge from the recov-
ery room was used as starting point for the postopera-
tive pain-relief registration. Every day data collected at 
bedside on pain severity, duration and number of pain 
breakthroughs and duration of mobilization were as-
sessed. Postoperative pain medication was registered.

Data analyses
A percentage of 85% of the included patients were ex-
pected to have one or more clinical relevant lifestyle risk 
factors (19). About 100 patients were perceived to be 
relevant for the statistical regression analysis including 
about 10 variables.

The results were given in medians and ranges. Uni- and 
multivariate analyses were used for associations be-
tween postoperative pain relief and lifestyle. The con-
founder control included age group (19-49, 50-69 and 
70+), gender, operation procedure (grouped in spine 
column, knee, hip, others, fractures), referral (acute/
elective), preoperative pain level (VASrest >30mm, VASdyn 
>50mm) and analgesic technique (PCA, RA or CA).
For the univariate analyses, the Chi-square-test with a 
level of significance at p <0.05 was used.

In the multivariate analyses associations between pri-
mary outcome (VASrest >30mm, VASdyn >50mm and du-
ration of VASmax  >50mm >40minutes) and any of the 
five lifestyle risks (malnutrition, overweight, physical 
inactivity, smoking and high alcohol intake) were tested 
in combination with significant variables from the uni-
variate analyses. Backwards selection was used. The fi-
nal results were presented in odds ratio (OR) with 95% 
confidence interval (CI). CI not including the value 1 was 
considered significant. The statistics were performed us-
ing SPSS 18.0.

Results
In total 142 relevant major orthopedic, non-cancer op-
erations with eligible adult patients were identified.  Out 
of those 33 patients were excluded: 3 refused to par-
ticipate, 4 withdrew their informed consent, 21 had the 
operation date cancelled and another 5 had language 
barriers, were multi-traumatized or not available in the 
department (figure 1).

The characteristics showed that the majority of these 
orthopaedic patients had suffered from preoperative di-
agnose-related pain for more than 2 months. The preva-
lence of risky lifestyle was high. Overweight and physical 
inactivity were the most frequent unhealthy lifestyles - 
with mostly women at risk. Smoking was the least fre-
quent lifestyle risk factor (table 1). The distribution of

postoperative analgesia technique was RA for about half 
of the patients, while only 17% used PCA.  

A relative high number of patients exceeded the limits 
for heavy pain on the first postoperative day, the large 
majority being the nociceptive type (table 2).

The significant results from the univariate analyses have 
been reported for each outcome in table 3. The final 
multivariate analyses identified several associations be-
tween preoperative and postoperative heavy pain - both 
for the nociceptive and neuropathic type. Interestingly, 
unhealthy lifestyle, age or gender were not associated 
with heavy postoperative pain, except for physical inac-
tivity being negatively associated with neuropathic pain.

Discussion
This study found almost no associations between life-
style and experiencing postoperative pain. Only pre-
operative physical inactivity was associated with less 
neuropathic postoperative pain and postoperative pain 
duration. Non-surprisingly, the study confirmed that 
heavy preoperative pain was significantly associated 
with experience of heavy postoperative pain, and that 
the majority of pain constituted of the nociceptive type 
(4;11). The decline of nociceptive pain with the postop-
erative time has also been reported before (9). 

Fulfilled exclusion criteria n = 30

21 Cancellations of the operation date
4 Withdrawals of informed consent
5 Others (not able to respond, refer-
red to other departments, etc) 

Refused to participate
n = 3

Eligeble patients 
n = 142

Fulfilled inclusion 
criteria 
n = 139

Followed-up
n = 109 day +1
n = 106 day +2
n = 92   day +3 Discharged

After day +1, n = 3
After day +2, n = 14

Figure 1 Trial Profile
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Table 2 Patients with heavy postoperative pain; i.e. scores of VASrest >30 mm,   VASdynamic >50 mm,   Duration  > 40minutes for VASmax >50 mm (given in numbers, 
percent or median and range).   
VAS: Visual analogue scale 1-100mm; noci: nociceptive pain; neuro: neuropathic pain

Day +1 Day +2 Day +3

n Pain score Heavy pain (%) n Pain score Heavy pain (%) n Pain score Heavy pain (%)

VASrest /noci 109 20 (0-100) 39% 106 10 (0-100) 22% 92 10 (0-100) 22%

VASrest /neuro 108   0 (0-100)   7% 105 0 (0-80)   6% 92 0 (0-58) 11%

VASdyn /noci 104 49 (0-100) 46% 103 35 (0-100) 33% 91 25 (0-100) 15%

VASdyn /neuro 104   0 (0-100)   3% 102 0 (0-80)   5% 90 0 (0-87)   4%

Duration-noci 106   20 (0-1515) 31% 104   10 (0-1470) 23% 91   15 (0-1730) 17%

Duration-neuro 107      0 (0-1110)   1% 103     0 (0-1430)   6% 91      0 (0-1620)   2%

Table 3 Significant associations between preoperative variables and heavy postoperative pain (i.e. scores of VASrest >30 mm, VASdynamic >50 mm, 
Duration > 40min for VASmax >50 mm) from uni- and multivariate analyses, given in p-values and OR with 95% CI. 
VAS: Visual analogue scale 1-100mm; noci: nociceptive pain; neuro: neuropathic pain; NS: not significant.

Nociceptive pain Univariate analyses: p-values Multi-variate analyses: OR (95%-C.I.)

VASrest >30mm VASdynamic >50mm Duration VASrest >30mm VASdynamic >50mm Duration

Heavy preoperative pain

Pain Treatment  0.030 NS NS -

VASrest /noci >30mm <0.000 0.0040 0.002 - 5.18 (1.59-16.86) 5.06 (1.29-19.90)

VASrest /neuro >30mm  0.014  0.014 NS 10.28 (1.12-94.46) -

VASdyn /noci >50mm  0.003   <0.000 0.001 4.30 (1.60-11.60) - 4.75 (1.53-14.73)

VASdyn /neuro >50mm  0.018  0.029 NS - -

Preoperative lifestyle

Malnutrition Risk NS NS NS

Overweight NS NS NS

Physical inavtivity NS NS NS

Smoking NS NS NS

Risky alcohol intake NS NS NS

Demographic variables

Gender NS NS NS

Age NS NS NS

Neuropathic pain Univariate analyses: p-values Multi-variate analyses: OR (95%-C.I.)

VASrest >30mm VASdynamic >50mm Duration VASrest >30mm VASdynamic>50mm Duration

Heavy preoperative pain

Pain Treatment NS NS NS

VASrest /noci >30mm NS  0.031 NS -

VASrest /neuro >30mm   <0.000  0.001 NS - -

VASdyn /noci >50mm   <0.000 NS 0.007 10.42 (2.36-46.01) 68.8 (3.31-1430.59)

VASdyn /neuro >50mm NS <0.000. NS 17.39 (2.70-111.82)

Preoperative lifestyle

Malnutrition Risk NS NS NS

Overweight NS NS NS

Physical inavtivity NS  0.043 0.028 0.17 (0.03-0.95) 0.08 (0.008-0.76)

Smoking NS NS NS

Risky alcohol intake NS NS NS

Demographic variables

Gender  0.032 NS NS -

Age NS NS NS
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Pain after surgery
Development of postoperative pain is related to the type 
of surgery, incision size and preoperative pain as well 
as age and anxiety (4;11). We identified about one third 
of the patients having heavy pain at rest, increasing to 
half of patients during mobilisation on the first day af-
ter the major surgery. This exceeded our local recom-
mendations and the higher international limits for good 
quality recommended over ten years ago by the United 
Kingdom Audit Commission (21). However, it has been 
commented that pain breakthroughs are unavoidable in 
the postoperative period (3;22). 

The close association of postoperative pain to this type of 
surgery has been described in a previous Danish hospi-
tal study on individual pain-recordings. The prevalence 
of heavy postoperative pain across surgical interven-
tions was lower, about 15%, compared to 55-78% in the 
patient group similar to ours undergoing hip surgery, 
joint replacement or spine surgery (22). The definition 
of heavy pain was different; above VAS 30 one or more 
time during the first postoperative period, but we found 
similar results when using the same definition; 42% for 
nociceptive and 15% for neuropathic pain. 

The duration of pain is seldom included in pain stud-
ies, even though it would be an important parameter for 
the patients in addition to the intensity of pain. Never-
theless, Bardiau and colleagues measured the duration 
of the total VASmax-periods and the total time for VAS-
scores above thirty (23). Those figures are not directly 
comparable, but give the impression that pain break-
throughs for VASmax are ongoing in one tenth of the total 
postoperative time. A small pilot study has found that 
70% of patients refused analgesics when offered, thereby 
accepting otherwise treatable pain. The same study also 
showed that another 23% were not offered analgesics, 
at all (23). If the pilot results could be translated to our 
study, they indicate a need for improved health literacy 
among both patients and staff concerning pain services.

Preoperative lifestyles and postoperative pains
It is interesting that we could not identify associations 
between heavy pain and unhealthy lifestyles, except for 
physical inactivity and less heavy pain. This is in contrast 
to the well-established associations with development of 
postoperative complications (24-27) and the strong evi-
dence for effect of intensive lifestyle interventions start-
ing prior to surgery (14-17). Similar evidence does not ex-
ist for postoperative pain. Association between smoking 
and postoperative pain had neither been possible to find 
for two other studies on minor surgical interventions on 
knee and tooth, where the postoperative pain level may 
have been too low to show any association relation pain 

(12;13). The Quetelet-index (indicator of body mass) was 
neither found as an individual predictor of postoperative 
pain in the study by Kalkman et al (11). 

Surprisingly, we found a significant association of pre-
operative physical inactivity and neuropathic pain and 
pain duration. It is known that neuropathic pain shows 
abnormal summation and post-sensations of pain af-
ter stimulation (18). In case less physical activity would 
give less stimulation of the damage pain leading system, 
maybe this could explain the association. 

Study bias and limitations
Several biases were introduced in our study. The study 
design introduced a recall bias by using self-reported 
data, thereby leading to risk of both over-and underesti-
mation. We failed to show associations with age, gender 
or type of surgery to the postoperative pain as in previ-
ous studies (11). It could be due to the relative small size 
of our study with the risk of lack of power and type-2 
failure. Missing data from the third postoperative day 
may also have played a role for the association between 
lifestyle and postoperative pain by overlooking a pos-
sible late association. 

The association between physical inactivity and lower 
postoperative neuropathic pain could be a type-1 failure 
caused by chance from the several analyses performed. 
In order to reduce the risk of type-1 failures we have in-
cluded only the significant results with p-values of 0.05 
and lower from the univariate analyses into the multi-
variate analysis. This is in contrast to other studies al-
lowing p-values of 0.15 (11). We chose not to lower the 
level of significance, because the variables tested were 
perceived partly dependent by logic and from the liter-
ature (e.g. VAS scores of minimal, maximal and mean 
pain from the same patient, overweight and physical in-
activity, operation procedure and postoperative pain re-
lief, men and their alcohol intake, smoking and alcohol 
intake). The dependency minimized the risks of mass-
significance and the requirement for Bonferroni Correc-
tion (28). Though it is relevant from a clinical treatment 
perspective to divide pain into nociceptive and neuro-
pathic types it seemed to be rather unique for our study. 
Therefore, the patients could have found it difficult to 
describe the pain type experienced, while repeated mea-
surements could have improved the reliability.

It is a strength that the study is performed in real life on 
a patient group often developing heavy pain after surgery 
and that only few patients refused to participate, which 
facilitate the translation to other departments with simi-
lar patient groups and similar use of pain relief. It also 
strengthening the study that we confirmed the well-
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established association to preoperative pain previously 
published. 

Study perspectives
This study could not accept the hypothesis that post-
operative heavy pain is associated with postoperative 
pain. Thus, it did not support the clinical impression 
that an unhealthy lifestyle would influence the experi-
ence of postoperative pain. Only physical inactivity was 
associated with reduced neuropathic pain, which was 
however a rather seldom type of pain compared to the 
more usual nociceptive pain after surgery. This lonely 
association should be interpreted with caution, because 
of the very low number of patients with neuropathic pain 
in our study, also reflected in the rather wide confidence 
interval of the odds ratio. The association should be re-
evaluated in a larger study with patients more frequently 
developing neuropathic pain after surgery.

Conclusion
The results showed no or very little support to the clini-
cal impression that patients with poor lifestyle experi-
ence pain different from patients with a healthy lifestyle.
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