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Enhanced recovery after surgery (ERAS) concepts are well 
accepted and popular in today’s perioperative medicine. It is 
a multimodal perioperative care protocol and has become an 
important focus of perioperative management now. Nonopioid 
postoperative pain control is one of the critical elements of ERAS 
protocols. A variety of nonopioid systemic medical therapies as 
well as epidural, regional, and neuraxial techniques have been 
described as improving pain control while reducing opioid use. 
Multimodal and preemptive analgesia facilitates early mobility 
and early return of bowel function and decreases postoperative 
morbidity.1 The effect of epidural analgesia is well established, 
especially for labor, major open abdominal surgery and thora-
cotomy. However, other benefits of epidural analgesia, such as 
accelerated recovery and decreased postoperative complica-
tions, remain debated.2

Most pain studies focused on the comparisons of the effec-
tiveness of a pain intervention among groups at a specific time 
point. Only the pain trajectory analyses try to explore longitudi-
nal pain score data to investigate issues on the pain and analge-
sia. Pain trajectory analyses usually applied repeated measures 
analysis of variance (ANOVA) and linear mixed models to 
analyze serial changes in pain scores over time and treat differ-
ences among individuals as error variance, which may contain 
valuable information with increasing complexity. Few studies 
emphasize the pain trajectories after surgery in patients receiv-
ing epidural analgesia. In this issue of JCMA, Dr. Lee and her 
colleagues reported the findings from a retrospective study that 
evaluated the postoperative pain trajectories over time for the 
patient receiving patient-controlled epidural analgesia.3 They 
enrolled 1294 patients with 6034 pain score observations for 
postoperative day 1 to 5. Other collected variables included 
gender, age, weight, height, body mass index, American Society 
of Anesthesiologists (ASA) physical status classification, total 
anesthesia time, infusion pump setting, and surgical site (chest, 
abdomen, and lower extremity). Latent curve analysis was used 
to develop a model which traced the changes in pain scores 

over time and investigate the influential factors of pain trajec-
tories. The results show that female gender, longer anesthesia 
time, higher infusion rate, and lower extremity surgery were sig-
nificantly associated with higher baseline pain scores. Patients 
undergoing chest surgery had lower baseline pain scores. 
Regarding the decreasing trends in pain trajectories, older age, 
ASA class ≥3, higher demand dose and infusion rate, and under-
going chest surgery were associated with slower pain resolu-
tion after surgery. In contrast, faster pain resolution was noted 
in patients with higher body weight. Limitations of this study 
included impossibility to evaluate the effects of unobserved vari-
ables on pain trajectories due to the retrospective study design 
and limited classification of surgery. Strength included the devel-
opment of a prediction model and integration with postopera-
tive infusion pump settings.

Latent curve analysis is a new method to explore both inter- 
and intraindividual variability in growth trajectories.4 It is an 
essential and influential statistical method mainly used in social 
and behavioral sciences. However, this statistical method could 
facilitate research pertaining to clinical medicine. For example, 
the evolving clinical course of a disease, the effect of chronical 
medical treatment, and the outcome prediction for each individ-
ual patient, all involve longitudinal data analysis. Latent curve 
analysis makes more elaborate use of time information than tra-
ditional statistical methods. Due to medical ethics or constrained 
resources, we may have to investigate the causal relationship via 
observational data. In this circumstance, latent curve analysis may 
provide a solid temporal relationship. In addition, the handling of 
individual trajectories and the overall mean trajectory is appro-
priate to the nature of interindividual variations. Recently some 
researchers also applied latent curve analysis in the field of chronic 
pain management. The clinicians can use latent curve models to 
predict disability in arthritis, chronic postsurgical pain, and low 
back pain.5–7 Chang and colleagues have series of studies which 
focused on predicting postoperative pain trajectories, including 
both pain severity and pain scores decreasing trends since 2013. 
Postoperative epidural analgesia demand, intravenous analge-
sics consumption, and pain trajectories after total knee arthro-
plasty and colorectal surgery were predicted with latent curve 
models.8–10 Tai et al also conducted a latent curve analysis study 
with a total of 3376 patients and 20 838 pain score observations 
after intravenous patient-controlled analgesia. The study revealed 
females and longer anesthesia time increased the baseline level of 
pain, whereas older age, ASA class ≥3, and longer anesthesia time 
decrease the trend of pain resolution.11

Several other prior studies and reviews have proposed dif-
ferent preoperative predictors of postoperative pain. Kalkman 
et al12 developed and validated a prediction rule for early 
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postoperative severe pain in surgical inpatients, using predic-
tors as female gender, age, preoperative pain, type of surgery, 
anxiety, and incision size. A cohort of surgical inpatients of 1416 
undergoing various procedures except for cardiac surgery and 
intracranial neurosurgery in a University Hospital were studied 
to develop the rule. Ip et al disclosed a systemic review, includ-
ing 48 eligible studies with 23 037 patients. The result identified 
four significant predictors for postoperative pain: preopera-
tive pain, anxiety, age, and type of surgery.13 Yang et al made 
a systemic review enrolled in 33 studies with 53 362 patients 
and they identified nine risk factors for predicting postopera-
tive pain: age, female, smoking, depression, anxiety, sleeping dif-
ficulties, high body mass index (BMI), preoperative pain, and 
preoperative analgesics.14 Most studies have consensus on risk 
factors of postoperative pain, including preoperative pain, anxi-
ety, female, and type of surgery, and agree with findings of this 
study. However, the role of age, body weight, anesthesia time, 
and ASA class status on postoperative pain remains controver-
sial. As a result, inconsistent findings in different studies make 
acute pain management a challenge for clinicians.

Postoperative epidural analgesia with local anesthetics may 
play a role in the era of ERAS. The results of the clinical trial by 
Lee et al in the current issue of JCMA added to the cumulative 
evidence of accurate prediction of acute postoperative pain. Both 
pain intensity and pain resolution can be predicted using latent 
curve models. Latent curve analysis provided insights into the var-
iations in postoperative pain trajectories over time. The prediction 
model has the potential to be integrated with real intervention 
data and facilitate real-time and effective pain management tai-
lored to individual needs. We expect that statistical methods such 
as latent curve analysis revealed more insight into the ubiquitous 
longitudinal medical data. Before this, researchers need more 
suggestions to choose a train of relevant parameters, such as the 
sampling size, the growth model, the residual structure, to garner 
the power of latent curve analysis. More researches in the topics 
might fill the void of knowledge to pave a path toward precision 
medicine.
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