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Background: Perianal abscesses are a common anorectal condition characterized by painful collections of pus near the anus and 
rectum. Surgical intervention is the standard treatment, yet postoperative pain can significantly impact patients’ quality of life (QoL). 
Understanding the variability in pain experiences and their association with QoL is crucial for improving postoperative outcomes.
Methods: This study included 575 patients who underwent surgical intervention for perianal abscesses between 2021 and 2023. Pain 
intensity was assessed using the Visual Analog Scale at multiple time points over a four-week follow-up period. QoL was measured 
using the Short Form-36 health Survey. Group-based trajectory modeling was employed to identify distinct pain trajectories. 
Multivariate linear regression analyses examined the association between pain trajectories and QoL, adjusting for demographic, 
lifestyle, and clinical covariates.
Results: Group-based trajectory modeling identified three distinct pain trajectories. Compared to participants in the fluctuating group, 
patients in trajectories characterized by gradual decline (β=5.17; 95% confidence interval: 2.44, 7.91) or rapid decline (β=5.19; 95% 
confidence interval: 2.48, 7.90) pain reported significantly higher QoL scores across SF-36 score at 4 weeks post-surgery.
Conclusion: The study highlights the heterogeneity in postoperative pain experiences among patients with perianal abscesses and 
underscores the importance of personalized pain management strategies. Early identification of patients at risk of poor pain outcomes 
can facilitate targeted interventions, ultimately improving long-term QoL.
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Introduction
Perianal abscesses are a prevalent and distressing anorectal condition, characterized by localized collections of pus 
caused by an infection of the anal glands.1 These absences often present severe pain, swelling, and fever, significantly 
impacting patients’ quality of life (QoL) and daily functioning.2 The standard treatment for perianal absences is surgical 
intervention, typically involving incision and drainage to evacuate the pus and alleviate symptoms. While this procedure 
is generally effective in resolving acute infection, the postoperative period can be marked by varying degrees of pain and 
discomfort, which may persist for weeks to months.3

Pain management is a critical component of postoperative care for patients with perianal abscesses.4 Effective pain 
control not only enhances patient comfort but also facilitates early mobilization and recovery, reducing the risk of 
complications such as chronic pain and infection recurrence.5,6 Despite the importance of pain management, there is 
limited research on the trajectory of self-reported pain following surgery for perianal abscesses and its association with 
long-term QoL outcomes. Understanding these pain trajectories can provide valuable insights into patient recovery 
patterns and inform targeted interventions to improve postoperative outcomes.7,8
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Group-based trajectory modeling is a statistical method that identifies distinct subgroups of individuals who follow 
similar progression paths over time.9 This approach allows for the characterization of heterogeneous pain experiences 
and the identification of factors associated with different pain trajectories. By applying group-based trajectory modeling 
to self-reported pain data, we can better understand the variability in pain experiences among patients with perianal 
abscesses and its impact on their QoL. Previous studies have successfully used group-based trajectory modeling to 
identify pain trajectories in various clinical populations, including patients with chronic pain, postoperative pain, and 
cancer-related pain.10,11 Understanding pain trajectories is crucial as it provides a framework for identifying variations in 
patient recovery patterns, uncovering potential risk factors associated with poor outcomes, and developing patient- 
centered postoperative care strategies, particularly in populations undergoing procedures with significant postoperative 
discomfort; such insights are vital in tailoring interventions to specific needs, optimizing resource allocation, and 
minimizing the overall burden of postoperative pain.

The primary aim of this study is to identify distinct pain trajectories in patients with perianal abscesses following 
surgical intervention and to examine the association between these trajectories and QoL. We hypothesize that there are 
multiple pain trajectories with differing impacts on QoL and that identifying these trajectories can help tailor post-
operative pain management strategies to improve patient outcomes. Specifically, we aim to: (1) identify distinct 
trajectories of self-reported pain over a 4-week follow-up period; (2) examine the association between pain trajectories 
and QoL at 4 weeks.

Methods
Study Population
This study was conducted using data from patients who underwent surgical intervention for perianal abscesses at 
Longhua Hospital Shanghai University of Traditional Chinese Medicine, Shanghai Anorectal Department between 
2021 and 2023. A total of 575 participants aged 18 years and older were included in the study. Inclusion criteria 
were: (1) diagnosis of perianal absence confirmed by clinical examination and imaging, (2) surgical intervention 
involving incision and drainage, and (3) availability of complete follow-up data for at least four weeks post-surgery. 
The abscess drainage procedures were performed using a standardized anesthesia protocol for all patients, specifically 
employing local anesthesia with sedation to ensure consistency across cases. This approach minimized variability and 
maintained procedural uniformity. Patient records were reviewed to confirm the consistent application of anesthesia 
techniques throughout the study period. Exclusion criteria included: (1) pre-existing chronic pain conditions unrelated to 
perianal abscess, (2) concurrent anorectal conditions requiring additional surgical intervention, and (3) inability to 
provide informed consent. This study complied with the Declaration of Helsinki, and was approved by the Ethics 
Committee of Longhua Hospital (NO. 2020LCSY032). All participants signed the informed agreement to participate.

Sample Size
The sample size of 575 participants was determined based on the expected prevalence of distinct pain trajectories and the 
need for sufficient statistical power to detect differences in QoL outcomes among these trajectories. Previous studies 
using group-based trajectory modeling have demonstrated the feasibility of identifying distinct pain trajectories with 
sample sizes ranging from 300 to 1000 participants.12,13

Assessment Tool
Pain Assessment
Self-reported pain was assessed using the Visual Analog Scale, a widely used and validated tool for measuring pain 
intensity. Participants were asked to rate their pain on a scale from 0 (no pain) to 100 (worst pain imaginable) at regular 
intervals post-surgery (eg, 1 week, 2 weeks, 3 weeks, 4 weeks). The Visual Analog Scale scores were used to construct 
pain trajectories over the 4-week follow-up period. All patients received a multimodal analgesia management, involving 
nonsteroidal anti-inflammatory drugs (NSAIDs) and opioids as required, typically for less than 5 days. Antibiotics were 
routinely prescribed for 5–7 days to prevent secondary infections, consistent with surgical guidelines for perianal abscess 
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management. Patients were also instructed to use adjunctive strategies, such as warm sitz baths, for additional symptom 
relief during recovery. In the follow-up period, pain management focused on a multimodal approach. Patients were 
regularly re-evaluated during outpatient visits to adjust the treatment plan based on their reported pain levels. NSAIDs 
remained the primary therapy, supplemented by opioids. Adjunctive therapies, such as warm sitz baths, were emphasized 
to promote local healing and alleviate discomfort. Education on medication adherence and lifestyle adjustments was also 
provided to optimize recovery outcomes.

Quality of Life Assessment
QoL was assessed using the Short Form-36 health Survey (SF-36), a validated instrument that measures eight domains of 
health-related quality of life: physical functioning, role limitations due to physical health problems, bodily pain, general 
health perceptions, vitality, social functioning, role limitations due to emotional problems, and mental health. The SF-36 
was administered for 4 weeks post-surgery.

Covariates
Potential confounders were selected based on previous literature and their relevance to both pain and quality of life 
outcomes. These included:
Demographic factors: age (<60 years vs ≥60 years), gender (male vs female), education (primary and below vs secondary 
school vs college and above), marital status (married vs other), income (poor vs moderate vs better).
Lifestyle factors: smoking status (current, never), alcohol consumption (current, never).
Clinical factors: body mass index (<18.5 vs 18.5–23.9 vs ≥24 kg/m2), presence of comorbidities (none vs one vs at 
least one), duration of symptoms before surgery (< 1 week vs ≥1 weeks), surgical type (incision and drainage vs 
resection [excision of pathological tissue only]), and Parks typing (inter-sphincter type vs transsphincteric vs upper 
sphincter type).

Statistical Analysis
Group-based trajectory modeling was used to identify distinct pain trajectories over the 4-week follow-up period.14 

The group-based trajectory modeling approach allows for the identification of subgroups of individuals who follow 
similar pain progression paths over time. The Bayesian Information Criterion (BIC) was used to determine the optimal 
number of trajectories. Models with one to four trajectories were compared, and the model with the lowest BIC value 
was selected as the best-fitting model. An average posterior probability of assigning individuals to a trajectory group 
up to 70% or higher was indicative of accurate classification. Chi-Square test was used to compare baseline 
characteristics between trajectory groups. A multiple linear regression analysis was conducted to examine the 
association between pain trajectory membership and quality of life outcomes at 4 weeks post-surgery. The SF-36 
domain scores were used as the dependent variables, and pain trajectory membership was included as the main 
independent variable. We fitted three models: 1) crude model, ie, no adjustment; 2) adjusted for gender and age; and 3) 
adjusted for demographic, lifestyle, and clinical factors. SPSS 26.0 and Stata 17.0 statistical software were used to 
analyze the data in this study. All statistical tests were two-sided tests, and P<0.05 was taken as a statistically 
significant difference.

Results
Postoperative Self-Reported Pain Trajectory
After conducting multiple data processing sessions, we observed that among the models in groups 1–3, the absolute BIC 
values of the models in group 3 were lower than those of the other models, and the average posterior probability values 
were high, all exceeding 0.8. There were three distinct trajectory groups where the model achieved optimal values while 
maintaining clinical relevance (Figure 1). The first group comprised 17.9% of the population, characterized as “fluctuat-
ing”. The second cohort encompassed 39.2% of the population, classified as “gradual decline”. The third cohort included 
42.8% of the population, categorized as “rapid decline”.
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Characteristics of Participants
As shown in Table 1, the analysis revealed a significant association between age groups and the study groups (P = 0.018), 
with a higher proportion of participants aged <60 years in “fluctuating group” compared to “rapid decline group”. Gender 
distribution was balanced across all groups (P = 0.954). Baseline characteristics such as education level, BMI categories, 
marital status, symptom duration before surgery, and comorbidities were comparable among the groups (all P > 0.05). 
Notably, income levels differed significantly across groups (P = 0.042). Surgical type and Parks classification were 
evenly distributed across the groups (P > 0.05).

Figure 1 Postoperative self-reported pain trajectory.

Table 1 Patient Demographics and Baseline Characteristics

Characteristic Trajectory Group, n (%) P value

Overall,  
N = 575

Fluctuating 
(N = 103)

Gradual Decline 
(N = 229)

Rapid Decline 
(N = 243)

Age 0.018
< 60 years 422 (73.4%) 87 (84.5%) 161 (70.3%) 174 (71.6%)

≥ 60 years 153 (26.6%) 16 (15.5%) 68 (29.7%) 69 (28.4%)

Gender 0.954
Male 297 (51.7%) 52 (50.5%) 118 (51.5%) 127 (52.3%)

Female 278 (48.3%) 51 (49.5%) 111 (48.5%) 116 (47.7%)

Education 0.209
Primary and below 183 (31.8%) 36 (35.0%) 78 (34.1%) 69 (28.4%)

Secondary school 198 (34.4%) 30 (29.1%) 71 (31.0%) 97 (39.9%)

College and above 194 (33.7%) 37 (35.9%) 80 (34.9%) 77 (31.7%)
Body mass index 0.399

<18.5 kg/m2 183 (31.8%) 35 (34.0%) 66 (28.8%) 82 (33.7%)
18.5–23.9 kg/m2 181 (31.5%) 29 (28.2%) 70 (30.6%) 82 (33.7%)

≥24 kg/m2 211 (36.7%) 39 (37.9%) 93 (40.6%) 79 (32.5%)

(Continued)
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Association Between Pain Trajectory with QoL
Results of multivariate linear regression analyses showed that after adjusting for demographic, lifestyle, and clinical 
factors, compared to the fluctuating group, participants in the gradual decline trajectory group had 5.17 (95% CI 2.44, 
7.91) higher QoL scores, whereas participants in the rapid decline trajectory group had 5.19 (95% CI 2.48, 7.90) higher 
QoL scores (Table 2).

Discussion
This study aimed to identify distinct pain trajectories in patients with perianal abscesses following surgical intervention 
and to examine the association between these trajectories and QoL. Using group-based trajectory modelling, we 
identified three distinct pain trajectories over the 4-week follow-up period. Our findings suggest that postoperative 
pain experiences are heterogeneous, with significant implications for patient management and outcomes.

Table 1 (Continued). 

Characteristic Trajectory Group, n (%) P value

Overall,  
N = 575

Fluctuating 
(N = 103)

Gradual Decline 
(N = 229)

Rapid Decline 
(N = 243)

Married 0.568
Married 285 (49.6%) 55 (53.4%) 115 (50.2%) 115 (47.3%)

Other 290 (50.4%) 48 (46.6%) 114 (49.8%) 128 (52.7%)

Income 0.042
Poor 191 (33.2%) 24 (23.3%) 85 (37.1%) 82 (33.7%)

Moderate 193 (33.6%) 46 (44.7%) 65 (28.4%) 82 (33.7%)

Better 191 (33.2%) 33 (32.0%) 79 (34.5%) 79 (32.5%)
Surgical type 0.978

Incision and drainage 274 (47.7%) 50 (48.5%) 109 (47.6%) 115 (47.3%)

Resection 301 (52.3%) 53 (51.5%) 120 (52.4%) 128 (52.7%)
Parks Type 0.499

Inter-sphincter type 163 (28.3%) 24 (23.3%) 64 (27.9%) 75 (30.9%)

Transsphincteric 185 (32.2%) 36 (35.0%) 79 (34.5%) 70 (28.8%)
Upper sphincter type 227 (39.5%) 43 (41.7%) 86 (37.6%) 98 (40.3%)

Duration of symptoms before surgery 0.949

< 1 week 298 (51.8%) 52 (50.5%) 120 (52.4%) 126 (51.9%)
≥1 week 277 (48.2%) 51 (49.5%) 109 (47.6%) 117 (48.1%)

Comorbidity 0.798

0 186 (32.3%) 33 (32.0%) 71 (31.0%) 82 (33.7%)
1 201 (35.0%) 35 (34.0%) 87 (38.0%) 79 (32.5%)

>1 188 (32.7%) 35 (34.0%) 71 (31.0%) 82 (33.7%)

Table 2 Results of Multiple Linear Regression Analysis

Group Cases Model 1 (β with 95% CI) Model 2 (β with 95% CI) Model 3 (β with 95% CI)

Fluctuating 103/575 Ref. Ref. Ref.

Gradual decline 229/575 4.73 (95% CI 2.03, 7.43) 4.85 (95% CI 2.14, 7.57) 5.17 (95% CI 2.44, 7.91)

Rapid decline 243/575 4.67 (95% CI 1.99, 7.35) 4.77 (95% CI 2.08, 7.46) 5.19 (95% CI 2.48, 7.90)

Notes: Model 1: unadjusted. Model 2: Adjusted for age and gender. Model 3: Adjusted for age, gender, education, marital status (married vs 
other), income, smoking status, alcohol consumption, body mass index, presence of comorbidities, duration of symptoms before surgery, type 
of surgical, and Parks typing. 
Abbreviation: 95% CI, 95% confidence interval.
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The identification of multiple pain trajectories highlights the variability in postoperative pain experiences among 
patients with perianal abscesses. Consistent with previous research on postoperative pain, our study found that some 
patients experience a rapid decline in pain intensity, while others report persistent or fluctuating pain over time.7 The 
factors contributing to these different pain trajectories are likely multifactorial, including variations in surgical technique, 
individual pain thresholds, psychological factors, and the presence of comorbidities.15

Our analysis revealed a significant association between pain trajectory membership and QoL at 4 weeks post-surgery. 
Patients in trajectories characterized by gradual decline or rapid decline pain reported higher QoL scores across the SF-36. 
These findings are consistent with previous studies demonstrating the detrimental impact of postoperative pain on QoL.16,17 

The strong association between pain and QoL underscores the importance of effective pain management strategies to 
improve long-term outcomes for patients with perianal abscesses. Redman et al3 reported declining VAS scores following 
abscess drainage, highlighting the acute nature of pain in the immediate postoperative period and its resolution with 
appropriate management. However, variations in results suggest a gap in standardized pain management protocols and their 
impact on pain trajectories, indicating a need for further research on personalized pain control strategies for perianal 
procedures.

The heterogeneity in pain trajectories suggests that a one-size-fits-all approach to pain management may be 
inadequate. Instead, personalized pain management strategies tailored to the specific needs of different patient subgroups 
are warranted.18 For example, patients in trajectories characterized by persistent pain may benefit from multimodal pain 
management approaches that combine pharmacological and non-pharmacological interventions, such as cognitive- 
behavioral therapy, transcutaneous electrical nerve stimulation, and acupuncture.19,20 Early identification of patients at 
risk of poor pain outcomes through baseline predictors, such as high levels of preoperative anxiety and depression, can 
facilitate timely interventions and potentially improve postoperative recovery.21,22

Future research should aim to validate our findings in larger, multicenter cohorts to enhance generalizability. 
Additionally, exploring the underlying mechanisms driving different pain trajectories, such as genetic, neurobiological, 
and psychosocial factors, could provide valuable insights for developing targeted interventions. Investigating the 
effectiveness of personalized pain management strategies in randomized controlled trials would further inform clinical 
practice and improve patient outcomes.23,24

One of the strengths of this study is the use of group-based trajectory modelling to identify distinct pain trajectories, 
which allows for a nuanced understanding of postoperative pain experiences. However, several limitations should be 
acknowledged. First, the inclusion of patients with perianal abscess from only one center and a poor sample size made 
the fitted change trajectory under representative; second, lifestyle, including physical activity level and dietary habits, is 
an important factor influencing postoperative pain, but we lacked the collection of this variable during follow-up; third, 
the group-based trajectory model is inherently flawed in that it ignores individual variability within the same trajectory, 
which may have weakened the trajectory of pain; fourth, because pain is based on self-reported scores, it may exaggerate 
an individual’s own self-perception. However, for the time being, the assessment of pain is based on scales; fifth, the 
present longitudinal study only followed pain reports for 4 weeks postoperatively, whereas, in fact, postoperative pain in 
patients with perianal abscesses may persist for a longer period of time. Future studies with extended follow-up are 
needed to assess these outcomes comprehensively; sixth, our single-center study lacks an external validation group, 
which may limit the generalizability of our findings. Future multicenter studies are recommended to externally validate 
our results and address potential geographic or institutional biases in the dataset.

Clinical Practice Implications
The identification and classification of pain trajectory groups provide a practical framework for implementing persona-
lized postoperative care. Routine pain assessments at regular intervals (eg, weekly over the first month) allow for early 
detection of patients following moderate or fluctuating pain trajectories. This facilitates timely interventions such as 
multimodal analgesia or psychological support. Additionally, using pre-established classification criteria, such as pain 
intensity thresholds and trajectory trends, clinicians can predict recovery patterns and adjust treatment plans. This tailored 
approach improves pain control, enhances recovery, and promotes better long-term QoL outcomes for patients with 
perianal abscesses.
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Conclusion
In conclusion, our study identified multiple distinct pain trajectories in patients with perianal abscesses following surgical 
intervention and demonstrated a significant association between pain trajectory membership and QoL. These findings 
underscore the importance of personalized pain management strategies to address the heterogeneous pain experiences 
and improve long-term outcomes for patients with perianal abscesses. Future research should focus on validating these 
findings in larger cohorts and exploring the underlying mechanisms to inform targeted interventions.
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