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Background. Total knee arthroplasty (TKA) and total hip arthroplasty (THA) are associated with moderate to severe postoperative
pain (POP). POP is theoretically predictable and may be influenced by sociocultural differences. This study aimed to identify the
relationship between POP and the sociocultural level of the patient undergoing THA or TKA. Methods. Prospective study,
involving informed-consenting adults conducted through consulting patient’s clinical processes, preoperative and postoperative
questionnaires. Demographic and anthropometric data, type of surgery, ASA classification, sociocultural level of the patient, and
POP were assessed. Results. 95 patients, all Caucasian and natural from the north of the Portugal, were included. Younger women
undergoing TKA reported higher levels of POP. In females, the ASA 3 physical condition was also associated with higher mean
pain intensity. Patients with preoperative chronic pain, without depression diagnosis, and unsatisfied with the current profession
showed higher levels of reported POP. Retirees, with lower school degree, reported higher levels of minimal pain. Conclusions. Job
satisfaction, type of surgery, body mass index, presence of chronic pain, and the absence of depression were identified as the main

predictors of pain after THA or TKA.

1. Introduction

Pain is defined as a multidimensional experience (bio-
physiological, biochemical, psychosocial, behavioural, and
moral variants) associated with, or resembling that associ-
ated with, actual or potential tissue damage [1]. Following
the American Pain Society recommendations, pain was
considered by the Portuguese General Directorate of Health
as the 5th vital sign in 2003, being recognized as a good
clinical practice to all health care services [2].

According to the International Association for Study of
Pain (IASP), acute pain is a pain of recent onset and likely
limited duration, usually with a temporal and/or causal
definition, being the result of nociceptive system activation
and having a protective function (alert and defense).

Postoperative pain (POP) is one of the most frequent types
of acute pain, being a model of study in this area [1, 3, 4].

Pain is still one of the symptoms most frequently re-
ported by patients in the postoperative period. Unmanaged
POP can significantly interfere with morbidity and mor-
tality, hospital discharge, quality of life, and daily activities
[5, 6]. The transition from peripheral to central sensitization
is one of the most worrying consequences associated with
the presence of severe acute pain. Central sensitization
changes brain plasticity, which may facilitate the trans-
mission of noxious stimuli, limiting the efficacy of phar-
macological agents and increasing the risk of chronic pain
development [4, 6, 7]. In this context, identification of acute
pain predictive factors allows an earlier intervention [5-7],
with consequent reduction of short- and long-term
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morbidity, use of medication, sick leave, or residual dis-
ability [8, 9].

Several authors have found an association between socio-
demographic, clinical, and psychological factors, namely, pre-
operative anxiety and POP intensity [7, 8, 10]. In fact, pain
comprises emotional, cognitive, and sensorial components,
being the self-description by the patient who feels it, the main
indicator of its experience. Therefore, despite being a complex
experience influenced by multiple variables, the perception,
intensity, and responses associated with pain are necessarily
influenced by the sociocultural context [11-13]. Furthermore,
pain is defined as a physiological and psychological experience,
culturally defined, and each culture has its own language as-
sociated with the painful experience [11].

Major orthopedic surgery, including total knee arthroplasty
(TKA) and total hip arthroplasty (THA), if successfully per-
formed, relieves functional limitations and pain in advanced
stages of osteoarthritis. However, this procedure is associated
with moderate to severe POP, as the result of intense nociceptive
stimulation [8, 14-16]. In addition, patients with particular
genetic diseases, such as autosomal recessive disorder of
metabolism, that compromises spine and large joints, can ex-
perience particular postoperative pain, even greater than that of
healthy people [17]. It was also reported that perception of POP
may be different in elderly people who have previously suffered
from osteoporotic hip fractures [18]. Maximizing the surgical
procedure allows reducing the time of surgery and may reduce
postoperative complications such as pain [16]. Although the
POP can theoretically be predictable, in practice there is a
marked interindividual variation, which may be the result of
sociocultural differences [14].

The present study aimed to identify the relationship of
POP after major orthopedic surgery (TKA or THA) and the
patient’s sociocultural level.

2. Methods

This study has been reviewed and received ethical clearance from
the Ethics and Research Committee of the Sdo Jodo Hospital
under protocol number 250-14, with data collection carried out
between September and December of 2014. The study cohort
consisted of patients admitted to elective surgeries of THA and
TKA in the Sdo Jodo Hospital. Exclusion criteria were defined as
follows: age <18 years, inability to give informed consent, in-
ability to understand Portuguese language, refusal to participate,
physical status classification ASA > 3, allergy to analgesics, peptic
disease, and previous surgery in the same anatomical site. All
patients read and signed the written informed consent.

The data collection was obtained by consulting the pa-
tient’s clinical charts and by applying two validated ques-
tionnaires. The preoperative questionnaire was carried out
up to 24 hours before surgery, aiming to identify the de-
mographic and anthropometric variables, type of surgery,
ASA physical status, variables related to the patient’s so-
ciocultural level (ethnicity, geographical distribution, and
schooling), profession (employee, unemployed, and retired),
satisfaction with the profession, desired profession, and
lifestyles (sports practice and frequency of sports practice).
The presence of clinical diagnosis of depression/depressive
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syndrome, pharmacological treatment for depression/de-
pressive syndrome, depressive profile, and chronic pain were
also evaluated. The postoperative questionnaire was ob-
tained 48 hours after surgery and aimed to evaluate the
dependent variables and POP intensity. For this purpose, the
Numerical Scale (NS) was used (0 no pain, 1 to 3 mild pain, 4
to 6 moderate pain, 7 to 9 severe pain, and 10 worst pain
imaginable). The evaluation of minimal, average, and
maximum pain, as well as the current pain, according to the
Brief Pain Inventory (BPI) was also performed. Data were
collected by the attending anesthetists previously trained in
order to improve data quality and avoid bias during the
patient interview. Statistical analysis was performed using
SPSS® software version 22.0 (IBM Corporation, New York,
USA).

Numerical variables were summarized by mean-
+standard deviation (SD) and qualitative variables were
synthesized using absolute and relative frequencies.

2.1. Statistical Analysis. The nonparametric Mann-Whitney
test (in the variables with two categories) and Kruskal-Wallis
nonparametric test (in the variables with three or more cate-
gories) were used in the analysis of the minimum, average,
maximum, and current pain levels. A multiple linear regression
was performed to determine the significant predictors of the
minimum, average, maximum, and current POP. The pre-
dictivity used in these regressions was those that in the univariate
analysis presented a p value <0.200. All calculated p values
referred to bilateral probabilities, and p values<0.05 were
considered statistically significant.

3. Results

The results comprised 95 patients, all Caucasian and
Northerners, 58 underwent TKA and 37 underwent THA.
Descriptive data characterizing the sample are described in
Table 1.

Women reported higher average (4.84+1.59) and maxi-
mum pain levels (6.97 +2.19). Patients who underwent TKA
presented higher average (5.05+142) and maximum
(7.12+ (2)) pain levels (Table 2). There were no statistical dif-
ferences in the pain intensity regarding age, body mass index
(BMI), and ASA physical status.

The sociocultural variables (ethnicity, geographic dis-
tribution, schooling, current profession, and lifestyles) did
not influence the intensity of the POP. However, retirees
with only basic education reported higher levels of mini-
mum pain (2.15+ 1.87) (Table 2). In the evaluation of sat-
isfaction related to the profession, it can be observed that
patients not satisfied with the profession had higher medium
(6 +0) and maximum (8 + 0) pain scores (Table 2).

Patients with clinical diagnosis of depression reported
higher maximum pain (7.47 +£2.27) and lower pain at the
time of the interview (1.94 + 2.5). Patients with chronic pain
history reported higher average pain (4.89 £ 1.63) and also
higher pain at the time of the interview (3.09 £ 2.66) (Ta-
ble 2). There were no changes in the POP intensity regarding
the depressive profile, medication for depression, or in re-
lation to the desired profession by the patients (p > 0.05).
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TaBLE 1: Characterization of the study sample (n=95).
Variable Number Percentage

Sex Female 68 71.6
Male 27 28.4
<65 years 54 56.8
Ase >65 years 41 432
No studies 9 9.5
1** cycle of basic education 68 71.6
Schoolin 2™ cycle of basic education 5 5.3
8 3™ cycle of basic education 7 7.4
Secondary school 1 1.1
Graduation 5 5.3
Unemployed 3 3.2
Profession Employed 48 50.5
Retired 44 46.3
None 1 1.1
Unsatisfied 7 7.4
Satisfaction with the profession Satisfied 19 20.0
Very satisfied 51 53.7
Totally satisfied 17 17.9
Desired profession Desired 66 69:5
P Another one 29 30.5
<18 2 2.1
>18 e<25 15 15.8
BMI >25 e<30 43 45.3
>30 e<35 27 28.4
>35 8 8.4
Sports practice No 88 92.6
p b Yes 7 7.4
Frequency of sports practice None 88 92.6
4 Y obsp P >=1 times/week 7 7.6
. . . No 59 62.1
Diagnosis of depression Yes 36 379
. . No 6 16.7
Pharmacological treatment of depression Yes 30 833
. No 57 96.6
Depressive profile Yes 5 3.4
1 3 33
ASA physical status 2 75 81.5
3 13 14.1
Type of surger TKA 58 61.1
P gery THA 37 38.9
. . No 25 26.3
Chronic pain Yes 70 737

When the pain intensity was related to the type of
surgery, considering gender and age, it was demonstrated
that women and young patients (regardless of sex) who
underwent TKA showed higher average (5.17 +1.39 and
49+1.27) and maximum pain scores (7.36+2.00 and
6.94 +1.88) than women and young people who underwent
THA (Table 3).

Women having depression and physical status ASA 3
reported higher maximum pain intensity (7.47 +2.27 and
8.88 +1.25, respectively). Physical status ASA 3 in women
was also associated with a higher average pain intensity
(6.13 £1.25) (Table 3).

In the multiple linear regression analysis, patients totally
satisfied and patients submitted to THA had lower levels of
minimum pain than those satisfied (p = 0.025), very satisfied
(p =0.016), and also than those patients underwent TKA
(p =0.018). Totally satisfied patients had lower levels of
maximum pain intensity than very satisfied patients
(p =0.002). BMI was the only variable that significantly
predicted the average POP, and patients with BMI >35
presented higher levels of POP (Table 4).

When the pain in the moment of the interview was
evaluated, there were two variables that significantly pre-
dicted it: depression and chronic pain. Patients without
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TaBLE 2: Comparison of postoperative pain according to patient variables (n=95).
Variable Minimum P Mean POP P Maximum P Current POP P
POP -Value -Value POP Value " -Value
Female 147 +1.77 4.84 +1.59 6.97 +2.19 2.49+2.71
(0-6) (0-8) * (3-10) + (0-9)
Sex Male 1.15+1.26 (0- 0.717 4.04+1.81 (1- 0.020 5.74+1.87 0.010 3.19+2.59 0.238
4) 8) (3-10) (0-7)
0.89+1.17 (0- 3.92+1.85 5.84+2.20 2.84+2.76
THA %) (0-8) (3-10) (0-8)
Type of surgery TKA 169+1.83 002 5o5i140 00020 50000 0005 hgig6s 0725
(0-6) (2-8) (3-10) (0-9)
Unemployed 0.00+0.00 3.50+0.71 4.50+2.12 4,00 +2.83
Current work Employed 0.85+1.37 0.004" 4.03+153 0114  6.55+2.14 0410  297+291 0425
Retired 2.15+1.87 4.85+1.79 6.12+1.87 2.27 £2.60
Unsatisfied 2.00 +£0.00 6.00+0.00 8.00+0.00 0.00+0.00
(2-2) (6-6) (8-8) (0-0)
. 1.95+1.75 526+1.73 6.58 +1.92 2.89+2.35
. . . Satisfied
Satisfaction with the (0-5) 0178 (1-8) 0.002* (3-10) 0.003* (0-7) 0.067
profession Very satisfied 147 *178 ’ 4.86+£1.59 ) 7.27 £2.02 ’ 3.06+2.85 ’
Y (0-6) (0-8) (3-10) (0-9)
Totally 0.76 +1.09 3.41+1.28 5.06+2.11 244 +2.63
satisfied (0-3) (2-5) (3-10) (0-7)
No 141+1.6 4.37+1.81 6.10+1.94 3.14+£2.71
Diagnosis of (0-6) (0-8) (3-10) . (0-8) .
depression Yes 1.33+1.74 0.655 5.00+1.39 0.070 7.47 £2.27 0.003 1.94+2.50 0,048
(0-6) (2-8) (3-10) (0-9)
No 0.92 +1.50 3.84+1.62 5.92+2.31 1.50+2.43
. . (0-6) (2-8) N (3-10) (0-7) N
Chronic pain Yes 1544167 007 4gor163 0003 ggrio0r 001 3094066 0007
(0-6) (0-8) (3-10) (0-9)
POP: postoperative pain, TKA: total knee arthroplasty, THA: total hip arthroplasty, *p <0, 05.
TaBLE 3: Comparison of postoperative pain in females and younger patients (n=95).
Variable Minimum POP p -Value Mean POP p -Value Maximum POP p -Value Current POP p -Value
THA 7.00+0.00 410+1.79 . 6.10 £ 2.36 N 2.67 +2.90
Female TKA 1.72+1.93 0159 5174139 0023 7.36 +2.00 0.033" 5 40+264 0777
THA 0.87+1.14 3.87+1.66 N 5.78 £2.02 " 2.83+2.89
<65 years TKA 1.52+1.81 0258 494197 0029 6.94+1.88 0.032 2304281 083
No depression 1.63+1.83 4.66+1.79 6.41 +1.97 N 3.09+2.84
Female Depression 1.33+1.74 0489 Sho+r1.39 0461 7472227 095 o4in50 OB
ASA 1 0.00 +0.00 2.00+0.00 3.00+£0.00 6.00 +0.00
Female ASA 2 1.43+1.70 0.455 474+ 1.53 0.015* 6.83+2.11 0.010* 2.55+2.73 0.262
ASA 3 2.13+2.36 6.13+1.25 8.88+1.25 1.75+2.55

POP: postoperative pain, TKA: total knee arthroplasty, THA: total hip arthroplasty, *p <0, 05.

depression (p =0.006) and with chronic pain reported
higher levels of pain (p = 0.008) (Table 4).

4. Discussion

The main results of this prospective study demonstrated that
POP may be influenced by age, gender, type of surgery,
history of chronic pain, psychological, and sociocultural
aspects. Differences in pain perception seem to be related to
cultural, educational, and genetic diseases, but the literature
remains controversial [17, 19, 20]. Since POP is subjective
and multifactorial, any analysis should be performed con-
sidering these limitations.

Despite allowing the relieve functional limitations and
pain in advanced stages of osteoarthritis, major orthopedic
surgery can be associated with moderate to severe POP
[8, 14-16]. Among the predictive factors of POP after or-
thopedic surgery reported in the literature, the most con-
sistently identified are the patient’s age, genetic condition,
type of surgery, modality of surgery, previous chronic pain,
and preoperative anxiety [5, 6, 14, 16-18, 21-23]. Addi-
tionally, psychological factors, namely, optimism and pre-
operative mental health as well as preoperative pain were
identified as predictors of POP after TKA and THA
[7, 21, 23]. These factors should be considered in the in-
dividualization of analgesia for the high-risk patients.
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TaBLE 4: Multiple linear regression analysis of postoperative pain (1 =95).
Minimum POP Mean POP Maximum POP Current POP
B (IC 95%) p B (IC 95%) p B (IC 95%) p B (IC 95%) p

Constant 4.94 (3.29/6.59)  0.001 3.19 (1.38/5.01) 0.001 7.71 (2.60/12.82) 0.004 1.80 (0.25/3.36) 0.024
Satisfied with profession  1.24 (0.16/2.32) 0.025* 0.99 (-0.11/2.09) 0.077 1.32(-0.08/2.72) 0.064 0.30 (-1.43/2.03) 0.732
Very satisfied with 1.10 (0.22/1.99) 0.016* 0.48 (-0.42/1.38) 0.292 1.90 (0.74/3.06) 0.002* 0.79 (0.66/2.25) 0.282
profession

-2.64 i
BMI < 18 (~5.24//0.04) 0.047

222 i
BMI > 18 e< 25 (~3.66//0.77) 0.003

-1.56 .
BMI > 25 e< 30 (~2.86//0.25) 0.020
BMI >30 e< 35 —-1.13 (-2.49/0.23) 0.103
Depression 0.08 (-0.69/0.84) 0.847 —0.71 0.156 ~1.57 0.006*

P ’ ’ ’ ’ (-1.69/0.28) ’ (0.46/2.69) ’
-0.84 . ~0.67
Type of surgery THA (-1.53//0.15) 0.018 (-1.59/0.26) 0.156
L 1.71 s

Chronic pain 0.5 (-0.21/1.32) 0155 031 (-0.47/1.09) 0429 010 (-0.90/110) 0.848 ) g0 (o 0.008
R? 0.280 0.210 0.385 0.201

POP: postoperative pain, THA: total hip arthroplasty, *p <0, 05.

In a systematic review comprising 23037 patients un-
dergoing various types of surgeries (gastrointestinal, gyne-
cologic, and orthopedic surgeries), age was reported as one
of the main factors that influenced POP. However, gender
was not related to differences in POP [5]. In a cohort study,
age and gender only influenced the functional outcome after
TKA, and there was no relationship between these variables
and the intensity of POP [23]. On the other hand, differences
in gender could be related to psychosocial factors and bi-
ological mechanisms that may justify greater sensitivity to
the nociceptive stimulus and lower level of endogenous
stress-induced analgesia in women [19]. In the present study,
gender influenced the mean and maximum POP, since
women reported higher pain levels. Women who underwent
TKA, with physical status ASA 3, had more severe average
and maximum pain and those with diagnosis of depression
reported only higher intensity of maximum pain. It is im-
portant to consider that this fact can be culturally influenced.
Nevertheless, these findings are in accordance with previous
studies in Italy [24], the Netherlands [25], and Honk Kong,
where females also reported higher levels of current pain and
worst pain intensities [26].

Previous studies suggested a lower frequency and in-
tensity of pain in elderly individuals [25, 27]. In the present
study, age was not predictive of POP intensity. Although the
mean age of the studied patients was lower than 65 years,
older patients did not report less pain. More specifically, the
previous studies used different age cutoffs and found that
significantly higher proportions of younger patients (<60
years) reported moderate or severe pain [25]; and younger
patients (<65 years) undergoing TKA reported higher av-
erage and maximum pain levels [27].

Orthopedic surgery, involving the large joints, spine,
thoracic, and abdominal surgeries, is among the procedures
usually associated with higher levels of pain intensity.

Furthermore, POP is often inadequately managed in clinical
practice [2, 4-6, 8, 22]. This is an important aspect in de-
cision-making concerning analgesic treatment [5, 6, 25, 26].
In accordance with the results of the present study, a pre-
vious comparative study of POP in THA and TKA was
conducted in 92 patients in Portugal. TKA was also asso-
ciated with more severe and persistent POP and slower
recovery time [22]. The authors also found an association
between TKA and higher intensity of average and maximum
pain in the studied population. Along with a better analgesic
regimen, maximizing the surgical procedure is likely to
reduce postoperative complications such as pain [16].

ASA physical status is one of the factors that should be
considered when planning the surgery. The present study
evaluates only patients with ASA 3 or less, and when assessed
separately, ASA classification did not interfere with pain
intensity. However, the ASA 3 physical status in women was
associated with more severe average and maximum pain. A
previous study found ASA as a predictor of POP, with worse
physical states (ASA >=3) associated with more severe pain
on the first day after surgery [28].

The body mass index is also another variable that can
influence the pain in the joints and POP, being a challenging
task in analgesic management, mainly for those with a high
BMI [29]. In the present study, BMI was one of the pre-
dictors of POP after THA or TKA. On the other hand, some
previous studies failed to prove BMI as a major preoperative
predictor of pain after TKA [23]. Therefore, pain should be
evaluated under its multidimensional experience [1].

The socioeconomic level (defined by the Index of Rel-
ative Advantage and Disadvantage that incorporates vari-
ables such as salary, education, employability, and
occupation) was not previously found as an independent
predictor of pain and functional outcomes after large joint
arthroplasties [21]. In the present study, the retirees with



lower educational levels reported more severe pain in variable
minimum POP. Individuals fully satisfied with their profes-
sion reported lower average and maximum POP levels, and
professional satisfaction was identified as a predictive factor
for POP. These are aspects that should be considered in the
analgesic management, mainly for those patients at high risk
of developing chronic postoperative pain.

Psychological factors, namely, preoperative anxiety
and optimism have been reported as having a significant
influence in the intensity of pain and anxiety after THA
and TKA [7]. Furthermore, patients with preoperative
optimism usually have more tolerance and lower pain
sensitivity [7, 30]. Additionally, anxiety and depression
were also associated as predictive factors of POP in
patients undergoing TKA [23]. In the present study,
depression was identified as a negative predictive factor
of POP. Interestingly, depression was associated not only
to higher maximum pain intensity but also to lower
current pain. On the other hand, playing sports, working
in the desired profession, and being medicated for de-
pression were variables not associated with POP
intensity.

The chronic inflammation because of joint degen-
eration leads to chronic pain [16, 31]. Several studies
have reported the existence of preoperative pain and/or
chronic pain as predictors of more severe POP [5, 6, 13].
Our study also found an association between the pres-
ence of chronic pain in the preoperative period and the
development of more severe average and current pain.
Chronic pain affects the nervous system, facilitating pain
[4, 7] and complicating the postoperative analgesia,
being identified as an important predictor of POP.

Among the limitations, the results of the present study
should be interpreted with caution, as it included a con-
venience sample size and all patients are Caucasian and
treated in the same hospital. The low educational level of the
patients may also affect external validity. Generalization of
the findings to the population must be done with care.

5. Conclusion

POP is multifactorial and influenced by many variables,
as demonstrated in the present and in previous studies.
Patients with chronic preoperative pain, without a di-
agnosis of depression, with severe or morbid obesity,
undergoing TKA, and who are not completely satisfied
with the profession may benefit from individualized
analgesic regimens for better pain relief in the first
48 hours after surgery, improving functional recovery.
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