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Objective: The aim of this study was to determine the risk factors for the development of postopera-
tive pain following total hip arthroplasty, particularly those connected with psychological distress and 
personality traits.
Methods: The study included 90 patients with complaints of postoperative pain following cemented 
total hip replacement divided into two groups based on the intensity of postoperative pain as measured 
using the numerical rating scale (NRS). Patients with NRS scores of 5 or higher were included in the 
study group and those with NRS of less than 5 were included in the control group. The Hamilton 
scales for anxiety and depression and the DS14 test for the identification of Type D personality were 
used for psychological evaluation.
Results: In the study group, more patients were female (29 vs. 13) and had more anxiety (13 vs. 3), de-
pression symptoms (11 vs. 2), and Type D personality (18 vs. 9) than the control group. Mean preop-
erative NRS was 7.2±1.7 in the study and 6.0±1.2 in the control group (p<0.001). Factors associated 
with development of strong postoperative pain was female gender (OR=4.91, 95% CI=2.01 to 12.01, 
p<0.001), Type D personality (OR=2.81, CI=1.17 to 7.32, p=0.030), severe anxiety (OR=6.01, 
CI=1.58 to 22.90, p=0.009), depressive symptoms (OR=7.33, CI=1.52 to 35.34, p=0.013) and sub-
jects with marked preoperative painful condition (OR=2.64, CI=1.17 to 5.44, p<0.001).
Conclusion: Patients with severe anxiety, depression and Type D personality appear to be at risk of 
developing severe postoperative pain. In addition, female gender and the intensity of pain immediately 
after procedure were found to be important risk factors.
Key words: Anxiety; depression; female; postoperative pain; risk factors; total hip arthroplasty; Type 
D personality.

Modern anesthesiology has greatly advanced the preven-
tion and treatment of pain after surgery. However, post-
operative pain remains the most common concern for 
surgical patients. Almost a quarter of experience adverse 

reactions to analgesics and significant pain continues 
throughout the postoperative period in many subjects.
[1] Therefore, greater knowledge of risk factors for both 
the development and maintenance of postoperative pain 
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is necessary in order to avoid difficulties related to un-
inhibited nociceptive stimuli, such as worsening of pa-
tient’s somatic and mental functions, increasing costs 
and obstacles to hospital management.[2]

Studies in cardiac, thoracic and abdominal surgery 
have identified several risk factors that trigger postop-
erative pain, classified into preoperative, intraoperative 
and postoperative factors. The most important predic-
tors include previous surgery, comorbid conditions with 
moderate-to-strong pain, psychological determinants, 
type and duration of surgical procedure and the pain 
intensity immediately after surgery.[3,4] Female gender, 
younger age and incision characteristics also play a pos-
sible role in some settings.[5,6]

However, clinical investigations of patients undergo-
ing hip replacement are less frequent.[7] In such patients, 
greater attention has been paid to chronic pain and its 
risk factors. In one medium-size cohort of orthopedic 
patients, those with hip replacement were grouped with 
subjects undergoing knee replacement and spinal de-
compression.[8] One rare study investigated acute pain 
predictors following arthroplasty and emphasized the 
importance of psychological factors such as optimism 
and anxiety.[9]

In addition, patients undergoing hip prosthetic sur-
gery are, in general, older and are likely to have distinctive 
postoperative pain perception.[10] Changes in nocicep-
tive pathways and areas with aging, mental disturbances, 
cognitive decline and some sociocultural determinants 
(e.g. stoic nature, respect toward medical staff ) may con-
tribute to a higher threshold for postoperative pain. Re-
cently, research of personality traits has provided novel 
data on postoperative pain risk factors.[11] Patients with 
baseline anxiety, worry, tendency towards bad moods, 
pessimistic views or inhibited social interactions (Type 
D personality) are more sensitive to stress and develop 
less effective survival strategies.[12] It has been reported 
that chronic pain is related to depression and/or anxiety 
even without surgery.[13,14]

Therefore, we performed our study considering the 
link between severe early postoperative pain and nega-
tive outcomes after surgery taking into account the need 
for increased knowledge about the topic in the specific 
subpopulation of orthopedic patients. The aim of our 
study was to identify risk factors for severe postopera-
tive pain following hip joint replacement.

Patients and methods
The study was approved by the Institutional Ethics 
Committee of the General Hospital, Jagodina, Serbia 

and written informed consent was obtained from all 
patients. The study included 90 patients (mean age: 
66.7±4.5 years; mean body weight: 72.4±10.8 kg) who 
underwent total hip arthroplasty. Subjects were divided 
into study (n=44) and control (n=46) groups based on 
pain perception. Other demographic and clinical charac-
teristics are presented in Table 1. The experimental group 
included patients with one of the following pain inten-
sity patterns within the first 12 postoperative hours; (a) 
early postoperative pain ≥5 as assessed on the numerical 
rating scale (NRS), (b) early postoperative pain from ≥3 
to ≤5 and progressing in intensity >5 despite analgesic 
use, (c) early postoperative pain of ≤3 and progressing 
in intensity ≥5, and (d) no early postoperative pain but 
progressing in intensity ≥5 regardless of analgesic drug 
treatment. The remaining patients from the study cohort 
were included in the control group without matching of 
patient characteristics.

Inclusion criteria were; adult, male or female patients 
undergoing hip joint replacement with a total cemented 
prosthesis, ASA 1-3 (American Society of Anesthesi-
ologists) classification and the absence of concomitant 
neuropsychiatric disorders. Exclusion criteria were; the 
inability to self-assess pain, acute or chronic painful co-
morbid condition (e.g. neoplasia, migraine, neuropathy, 
radiculopathy), specific disorders (chronic renal failure, 
gastrointestinal bleeding, liver failure, coagulation disor-
ders, asthma or chronic obstructive pulmonary disease), 
administration of analgesics used in the study 24 hours 
before surgical incision, and allergy to analgesics.

Patients were interviewed and clinically examined be-
fore surgery by the managing doctor who also prescribed 
drug treatment for postoperative pain. The local hospital 
treatment guideline Protocol for Pain Treatment in the 
Intensive Care Unit 2009, based on several evidence-
based sources dealing with analgesia in the intensive care 
units with particular attention on morphine dose titra-
tion was used as a guideline.[15-17] Principal analgesics 
were ketorolac (30 mg q8h i.v.) and morphine (NRS≥5: 
2 to 3 mg q10min until NRS≤3 or serious adverse ef-
fect appeared, e.g. respiratory depression). Postoperative 
pain evaluation and monitoring was conducted in the in-
tensive care ward according to the study protocol.

The NRS was used to evaluate pain intensity at 
baseline (0 hour) and at postoperative hours 1, 2, 4, 6, 
8, 10, 12 and 24. Scores of 5 or greater indicated severe 
postoperative pain.[18] The presence of severe anxiety and 
depressive symptoms as well as Type D personality in 
patients was identified preoperatively using the Hamil-
ton Anxiety Rating Scale (HAM-A; total score ≥31), 
Hamilton Depression Rating Scale (HAM-D; total 
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Table 1. Characteristics of study patients which correspond to 
categorical study variables (n=90).

 Variables  Number %

Gender

 Female 42 46.7

 Male 48 53.3

ASA Class

 1 18 20.0

 2 48 53.3

 3 24 26.7

Severe anxiety  

 Yes 16 17.8

 No 74 82.2

Serious depression  

 Yes 13 14.4

 No 77 85.6

Type D personality  

 Yes 27 30.0

 No 63 70.0

Emergency of surgery  

 Urgent 14 15.6

 Elective 76 84.4

Waiting for surgery (mos.)  

 0 14 15.6

 ≤4  42 46.7

 >4  34 37.8

Duration of surgery (min.) 

 ≤100 44 48.9

 >100  46 51.1

Length of incision (cm)  

 ≤12 8 8.9

 >12 82 91.1

Type of surgery  

 Minor 12 13.3

 Moderate 45 50.0

 Difficult 33 36.7

Blood loss (ml)  

 ≤400 ml 81 90.0

 >400 ml 9 10.0

Surgeon’s experience (# of previous interventions) 

 ≤200 47 52.2

 >200  43 47.8

Patient’s satisfaction with pain treatment 

 Better than expected 21 23.3

 As expected 35 38.9

 Worse than expected 34 37.8

Time to patient’s first mobility (hours) 

 No delay 9 10.0

 ≤24 46 51.1

 >24-36 23 25.6

 >36-48 6 6.7

 >48-60 5 5.6

 >60-72 1 1.1

score ≥23), and the DS14 questionnaire with Likert’s 
five-point scale (cut-off total score 10) for negative af-
fect and social inhibition.[12,19,20] Patients rated satisfac-
tion with their own expectations about pain treatment 
success (1: better, 2: same, 3: worse than expected) and 
real effectiveness of prescribed analgesics (from 1: does 
not work at all to 5: completely suppresses pain). Mobil-
ity was graded according to the patient’s self-assessment 
using the Likert’s five-point scale. Patients reported their 
satisfaction with mobility achieved within a particular 
timeframe (1: very satisfied with immediate mobility or 
within the first 24h, 2: satisfied with mobility achieved 
within 24 to 36h, 3: neutral with mobility achieved 
within 36 to 48h, 4: dissatisfied with mobility achieved 
within 48 to 60h and, 5: very dissatisfied with mobility 
achieved within 60 to 72h). The selection and assess-
ment of the 5 variables relating to the surgery (emer-
gency of surgery, duration of surgery, type of surgery, 
length of incision, surgeon’s experience) were based on 
a combination of experience of local practice, surgeon’s 
clinical judgment and previously published studies in the 
field.[7,21,22]

Sample size calculation of at least 85 cohort sub-
jects was based on an expected difference of 30% in fre-
quency of neuroticism, a categorical variable defined as 
a presumed pain predictor between the study groups, 
with α=0.05 and study power of 0.8. In the absence of 
studies dealing with arthroplasty, baseline frequencies of 
preoperative neuroticism (∼20% pain-sensitive, ∼50% 
pain-tolerant patients) were obtained from the study in 
another surgical discipline.[23] Data analysis included de-
scriptive methods, Student’s t-test, chi-square test (χ2), 
correlation and analysis of variance. Logistic regression 
analysis was used to examine the association of each 
variable with the severe postoperative pain, which was 
the primary study outcome. Significance level was set at 
p<0.05.

Results
Pain intensity as self-assessed using the NRS was 
6.6±1.6 preoperatively. NRS was 4.7±2.0 at the start 
of the study (0 hour), and 1.5±1.7 at the end of the 
study (24th hour). The mean value of the 8 measure-
ments taken within the 24-hour period was 3.4±1.5. 
The highest intensity of pain was detected in the first 6 
hours after surgery. The proportion of patients dissatis-
fied with postoperative pain control closely approached 
those with good analgesia. Mean estimate of the effec-
tiveness of the analgesics was 3.3±1.2 (from 1 to 5) and 
the mean score for patients’ pain treatment satisfaction 
was 2.1±0.8 (from 1 to 3). Three months after surgery, 
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the pain significantly correlated with each of the 9 mea-
surement points for early postoperative pain intensity 
(r rho=0.381 to 0.581, p<0.001) as well as with their 
mean (r rho=0.604, p<0.001) (Spearman’s correlation).

Age, female gender, depressive and anxiety symp-
toms, Type D personality and patient’s self-assessment 
outcomes were significantly different between the two 
groups (Table 2). Pain intensity was used to determine 

Table 2. Study variables between case and control subjects.

Variables  Cases (n=44) Controls (n=46)     p*

   Mean±SD n % Mean±SD n %

Age (years) 64.2±3.8   69.0±3.9   <0.001

Gender

 Female  29 65.9  13 28.3 <0.001

 Male  15 34.1  33 71.7 

ASA Class

 1  7 15.9  11 23.9 0.603

 2  24 54.5  24 52.2 

 3  13 29.5  11 23.9 

Weight (kg) 72.1±10.8   72.7±10.9   0.785

Preoperative pain (NRS) 7.2±1.7   6.0±1.2   <0.001

Severe depressive symptoms

 Yes  11 25.0  2 4.3 0.005

 No  33 75.0  44 95.7 

Severe anxiety symptoms

 Yes  13 29.5  3 6.5 0.004

 No  31 70.5  43 93.5 

Type D personality

 Yes  18 66.7  9 33.3 0.027

 No  26 41.3  37 58.7) 

Emergency of surgery

 Urgent  6 13.6  8 17.4 0.623

 Elective  38 86.4  38 82.6 

Duration of surgery (min) 

 ≤100  21 47.7  23 50.0 0.829

 >100  23 50.0  23 50.0 

Type of surgery

 Minor  4 9.1  8 17.4 0.468

 Moderate  24 54.5  21 45.7 

 Difficult  16 36.4  17 37.0 

Length of incision (cm)

 ≤12  5 11.4  3 6.5 0.420

 >12  39 88.6  43 93.5 

Surgeon’s experience (# of previous interventions)

 ≤200  20 45.5  27 58.7 0.209

 >200  24 54.5  19 41.3 

Patient’s satisfaction with pain treatment 

 Better than expected (1)  0 0  21 45.7 <0.001

 As expected (2)  12 27.3  23 50% 

 Worse than expected (3)  32 72.7  2 4.3 

 Score 2.7±0.4   1.6±0.6   <0.001

Patient’s estimate of analgesics effectiveness (1-5) 3.0±1.2   3.5±1.2   0.039

Time to patient’s mobility (1-5) 1.7±1.1   1.3±0.9   0.065

Pain after three months (NRS) 1.4±1.2   0.2±0.6   <0.001

*The frequencies are compared with x2 test and the numbers with t-test. NRS: numerical rating scale.



Petrovic et al. Factors associated with severe postoperative pain in patients with total hip arthroplasty 619

the study (more pain) and control groups (less pain) 
at the study points. Nevertheless, the statistically sig-
nificant differences in pain intensity (as assessed using 
NRS) remained constant between the groups (mixed 
model, χ2=146.9, df=35, p<0.001) (Fig. 1). The fre-
quency of subjects with severe anxiety and depressive 
symptoms was greater in the study group than in the 
control group.

Prescription of morphine in the study group was 
used as a proxy measure for pain treatment evaluation. 
Morphine doses and pain intensity gradually decreased 
during the postoperative period but many patients un-
derwent significant pain intensity (NRS>3) (Table 2). 
Morphine doses across all eight dosing intervals were 
significantly different (one-way ANOVA, F=15.1, df=7, 
p<0.001). Pairwise, post-hoc comparisons showed that 
each subsequent dose was significantly different from, 
at least, another one and that the last dose (at the 24th 
hour) was significantly lower from the other ones. The 
dosage range showed a progressive decrease in indi-
vidual dose amounts with a stable period from the 2nd 
to 6th hour (p>0.05). During 24 hours, the total mean 
morphine dose was 8.52±1.98 mg (0.12±0.02 mg per 
kg of body weight) and the mean number of doses was 
4.6±1.0. In addition, morphine doses and pain intensi-
ties in the study group showed a very strong positive cor-
relation (r=0.939, p<0.01) (Table 3).

Type D personality was present in 27 and absent in 
63 patients. Female gender (17/10 vs. 25/38, OR=2.58, 
95% CI=1.02 to 6.54, p=0.042), anxiety symptoms 
(9/18 vs. 7/56, OR=4.0, CI=1.3 to 12.2, p=0.012) 
and depressive symptoms (8/19 vs. 5/58, OR=4.89, 
CI=1.42 to 16.73, p=0.007) were associated more in 
patients who satisfied the criteria for Type D personality. 
Patients with Type D personality had significantly lower 
satisfaction in their self-evaluation of the pain treatment 
(2.4±0.7 vs. 2.0±0.8, t=2.5, p=0.015). Three months 

after the operation, pain was more intense in patients 
with Type D personality (1.6±1.3 vs. 0.5±0.8; t=4.9, 
p<0.001).

The univariate logistic regression analysis revealed 5 
statistically significant determinants of serious postop-
erative pain. However, this number of variables required 
a larger number of patients in both groups in order to 
avoid data overfitting which undermines the validity of 
more complex, multivariate regression model. An in-
crease in sample size proved impossible due to logistic 
constraints and therefore results from the univariate 
model were as follows; the odds ratio for the develop-
ment of postoperative pain for female gender was 4.91 
(95% CI=2.01 to 12.01, p<0.001), for Type D personal-
ity 2.81 (CI=1.17 to 7.32, p=0.030), for severe anxiety 
6.01 (CI=1.58 to 22.90, p=0.009), for depressive symp-
toms 7.33 (CI=1.52 to 35.34, p=0.013) and for sub-
jects with marked preoperative painful condition 2.64 
(CI=1.17 to 5.44, p<0.001).

Discussion
Results of our study indicated that female gender, severe 
anxiety and depression, Type D personality and the in-
tensity of pain immediately after procedure are triggers 
for severe postoperative pain. In general, these findings 
agree with previous research dealing with postoperative 
pain in other surgical disciplines and, in some extent, in 
joint replacement procedures.[4,9,24,25] One recent study 
included subjects undergoing either hip or knee arthro-
plasty with more analgesics and pain modulatory drugs, 
using a single psychometric instrument for assessment 
of different domains of mental symptoms.[9] In contrast, 
we presented distinctive psychological determinants 
within a focused group of orthopedics patients who re-
ceived selective analgesics.

Table 3. Morphine dosing data (excluding morphine-free pa-
tients) and the pain intensity.

 Time from Morphine Pain intensity
 surgery  dose (mg) (NRS)

   Mean±SD Mean±SD

Baseline 2.07±0.73 6.23±1.55

1st hour 1.77±1.12 5.73±1.83

2nd hour 1.11±1.22 5.18±1.71

4th hour 1.07±1.11 5.34±1.56

6th hour 1.14±0.96 5.23±1.59

8th hour 0.64±0.84 4.45±1.48

NRS: numerical rating scale
Fig. 1. Pain intensity at the study visits (hours) between the groups 

(blue: cases, red: controls), as measured by NRS. (p<0.001). 
[Color figure can be viewed in the online issue, which is avail-
able at www.aott.org.tr]
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Interest in the examination of the mental status of 
orthopedic patients, particularly of the older population, 
has emerged in recent decades, focusing on the relation-
ships between cognitive functioning, postoperative delir-
ium, neuroticism and anxiety with different clinical out-
comes.[26-28] However, evidence regarding the association 
between postoperative pain and particular mental states 
in the field of orthopedic surgery is scarce. In one rare 
study, different anesthetic techniques and pain manage-
ment protocol could be associated with either protection 
or disturbances of cognitive functioning, depending on 
the particular settings.[29]

Type D personality trait has been associated with 
negative effects in both clinical outcomes and in healthy 
people.[12,30] While studies have reported an association 
between Type D personality and some painful condi-
tions, the connection with postoperative pain has not 
yet been established.[31] However, Type D personality 
is associated with negative emotions such as anxiety, 
anger and catastrophizing mood, which have been con-
nected with acute perioperative pain following knee ar-
throplasty.[32] In our patients, those identified with Type 
D personality traits had more frequent and significant 
postoperative pain, significantly lower satisfaction with 
pain therapy and less favorable evaluation of pain treat-
ment. Therefore, our study presented novel evidence 
that Type D personality traits predispose patients to a 
more intensive painful experience in orthopedic settings. 
We confirmed previous evidence of the positive relation-
ship between significant anxiety, depressive symptoms 
and postoperative pain in various surgical fields.[33,34] In 
addition, our study presented supplementary data about 
risk quantification measures for both severe anxiety and 
depressive symptoms in the prediction of postoperative 
pain intensity, specifically for orthopedic patients. Bet-
ter discrimination of chronic pain and depression and/
or anxiety is necessary to avoid bias.

In terms of morphine usage and postoperative pain, 
although the physician was allowed to use repeated dos-
es as necessary, many patients had pain of an intensity 
above the target level and the baseline difference between 
the groups remained at the same distance. In fact, total 
morphine intake in our study was several times lower 
than in other studies with patient-controlled analgesia 
after hip arthroplasty.[35,36] Such findings seem to indi-
cate the difficulties in the patient-physician relationship 
concerning both pain assessment and treatment.

Anesthesiologists have recently recognized the im-
portance of a physician’s non-technical skills for the im-
provement of patient outcomes in intensive care units.
[37] Sociological determinants such as family, occupation, 

cultural, ethnic and geographical factors influenced the 
diversity of pain characteristics and outcomes, encom-
passing surgical environments.[38] Public health research 
has also stressed the importance of patient attitudes 
about surgery and anesthesia due to the fear of postop-
erative pain, a highly ranked concern among the general 
population.[39] It seems that these and similar factors 
generated a major limitation to the research and to sub-
optimal pain treatment in routine clinical practice. Such 
fears resulted in the aggregation of study patients within 
the experimental (strong pain) group that precluded a 
fine statistical adjustment of the risks in the multivari-
able approach. The necessity for a more aggressive ap-
proach in this field through either increasing compe-
tences within the clinicians’ community or liaising with 
medical professionals in mental health issues is strongly 
suggested by many researchers.[40,41]

In conclusion, mental health determinants within af-
fective and personality traits appear to play an outstand-
ing role in the prediction of severe postoperative pain in 
patients with total hip arthroplasty. Other factors such 
as female gender and baseline pain level were also sig-
nificant contributors. The findings of suboptimal pain 
control in the high-risk group despite intense pain evalu-
ation and available analgesic drug treatment suggest the 
complexity of the matter. Therefore, further research is 
necessary in order to identify additional important pre-
dictors and develop instruments for better screening of 
premorbid chronic pain in those patients.
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