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Abstract  

Background: Preoperative anxiety is a common psychological state, yet its specific impact on acute 

postoperative pain outcomes following laparoscopic surgery remains poorly quantified. This study 

aimed to determine the association between preoperative anxiety levels and early postoperative pain 

intensity in adults undergoing elective laparoscopic cholecystectomy. 

 

Methods: A prospective observational study was conducted in a single university hospital over a 6-

month period in 2004. One hundred and fifty consecutive adult patients scheduled for elective 

laparoscopic cholecystectomy were enrolled. Preoperative anxiety was measured 2 hours before 

surgery using the validated State-Trait Anxiety Inventory (STAI-State). All patients received a 

standardized general anesthetic protocol. The primary outcome was postoperative pain intensity, 

measured on a 100-mm Visual Analog Scale (VAS) at 1, 2, 4, 6, and 24 hours after arrival in the Post-

Anesthesia Care Unit (PACU). Secondary outcomes included total 24-hour opioid consumption 

(morphine equivalents) and the incidence of postoperative nausea and vomiting (PONV). Statistical 

analysis used Pearson's correlation and multiple linear regression. 

 

Results: A significant positive correlation was found between preoperative STAI-State scores and mean 

VAS pain scores at all time points (r=0.42, p<0.001). Patients with high anxiety (STAI-State ≥45, n=62) 

reported significantly higher mean VAS pain scores (45 mm vs. 32 mm, p=0.003) and required 30% 

more opioid analgesia in the first 24 hours (p=0.01) compared to the low-anxiety group. No significant 

difference in PONV incidence was observed. 

 

Conclusion: Higher levels of preoperative anxiety are significantly associated with increased early 

postoperative pain intensity and greater opioid requirements following laparoscopic cholecystectomy. 
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These findings support the integration of routine preoperative anxiety assessment and the 

development of targeted anxiolytic strategies. 

 

Keywords: Preoperative Anxiety; Postoperative Pain; Laparoscopic Cholecystectomy; Visual Analog 

Scale; State-Trait Anxiety Inventory. 

Introduction 

Preoperative anxiety is a prevalent psychological phenomenon, reported in up to 80% of surgical 

patients, characterized by feelings of tension, apprehension, and nervousness [1]. It arises from 

concerns regarding anesthesia, surgery, and potential outcomes. In the context of laparoscopic 

cholecystectomy—a common day-case or short-stay procedure—effective postoperative pain 

management is crucial for recovery, discharge readiness, and patient satisfaction. While the biological 

response to surgical stress is well-documented, the modulation of pain perception by psychological 

factors like anxiety is an area of increasing interest. Existing literature suggests that anxiety may 

heighten pain sensitivity through neuroendocrine pathways and attentional mechanisms [2]. There is 

a paucity of prospective data specifically examining the quantitative relationship between measurable 

preoperative anxiety and objective pain outcomes in patients undergoing standardized, minimally 

invasive procedures under general anesthesia. 

The clinical management of postoperative pain, though advanced, often remains suboptimal. 

Identifying modifiable risk factors for severe acute pain is a key step in improving perioperative care. 

Preoperative anxiety represents a potentially modifiable factor. If a strong, independent association 

between preoperative anxiety and postoperative pain intensity could be established, it would provide 

a compelling rationale for implementing routine preoperative psychological screening. This could 

facilitate targeted interventions such as preoperative counseling, information provision, or 

pharmacologic anxiolysis, which may in turn improve pain outcomes, reduce opioid consumption, and 

enhance recovery [3]. This study was designed to address this gap by prospectively evaluating the 

hypothesis that higher preoperative anxiety scores correlate with increased postoperative pain 

intensity in patients undergoing elective laparoscopic cholecystectomy. 

Objectives 

The primary objective was to determine the correlation between preoperative state anxiety scores and 

postoperative pain intensity scores in the first 24 hours after elective laparoscopic cholecystectomy. 

Secondary objectives were to compare 24-hour postoperative opioid consumption and the incidence 

of PONV between patients with high and low preoperative anxiety. 

Materials and Methods 

 

This prospective observational study was conducted at the University Hospital Anesthesia Department 

from January to June 2004. Ethical approval was obtained from the institutional review board, and 

written informed consent was acquired from all participants. 

 

Study Population: One hundred and fifty consecutive adult patients (ASA physical status I-III), aged 18-

70 years, scheduled for elective laparoscopic cholecystectomy were enrolled. Exclusion criteria 

included: chronic pain syndromes, daily use of analgesics or anxiolytics, psychiatric illness, substance 

abuse, contraindications to patient-controlled analgesia (PCA), conversion to open surgery, or inability 

to comprehend the assessment tools. 
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Anesthetic Protocol: A standardized general anesthetic was administered. Premedication consisted of 

oral midazolam 7.5 mg only if explicitly requested by the patient or deemed necessary by the attending 

anesthesiologist, and this was recorded. Induction was with fentanyl 2 µg/kg and propofol 2-3 mg/kg. 

Rocuronium 0.6 mg/kg facilitated tracheal intubation. Anesthesia was maintained with sevoflurane 

(1.0-1.5 MAC) in an air/oxygen mixture. Intraoperative analgesia was provided with fentanyl boluses 

up to a total of 5 µg/kg. All patients received ondansetron 4 mg IV for PONV prophylaxis. Surgical 

technique was standardized by the department’s surgical team. At the end of surgery, neuromuscular 

blockade was reversed, and patients were extubated. 

 

Pain Management Protocol: In the PACU, pain was treated with IV morphine boluses (2 mg every 10 

minutes) to achieve a VAS score <30 mm. Upon ward transfer, all patients received a morphine PCA 

pump (1 mg bolus, 5-minute lockout) as the sole analgesic for 24 hours. 

 

Measurements: 

1. Preoperative Anxiety: Measured 2 hours before surgery using the State subscale of the 

Spielberger State-Trait Anxiety Inventory (STAI-State), a 20-item questionnaire with scores 

ranging from 20 to 80 [4]. 

2. Postoperative Pain: Assessed using a 100-mm VAS (0=no pain, 100=worst imaginable pain) at 

1, 2, 4, 6, and 24 hours post-PACU arrival. 

3. Opioid Consumption: Total morphine consumption (PCA + rescue) in the first 24 hours was 

recorded in morphine milligram equivalents. 

4. PONV: Recorded as present or absent within the first 24 hours. 

Statistical Analysis: Data were analyzed using SPSS version 12.0. Pearson's correlation coefficient was 

used to assess the relationship between STAI-State scores and mean VAS pain scores. Patients were 

dichotomized into High Anxiety (STAI-State ≥45) and Low Anxiety (STAI-State <45) groups based on 

established norms [4]. Continuous variables were compared using Student’s t-test, and categorical 

variables (e.g., PONV) using Chi-square test. A multiple linear regression analysis was performed to 

control for potential confounders (age, sex, intraoperative fentanyl dose, midazolam premedication). 

A p-value <0.05 was considered statistically significant. 

Results 

Of 150 enrolled patients, 145 completed the study (5 exclusions: 3 conversions to open surgery, 2 

protocol deviations). The mean age was 48.5 ± 12.3 years, and 65% were female. 

The mean preoperative STAI-State score was 42.1 ± 11.8. A significant positive correlation was found 

between STAI-State scores and the mean 24-hour VAS pain score (r = 0.42, p < 0.001). This correlation 

was consistent at all individual time points (Table 1). 
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Table 1: Correlation between Preoperative STAI-State Scores and VAS Pain Scores at Different Time 

Points 

Time Point (hours post-PACU) Pearson's r p-value 

1 0.38 <0.001 

2 0.41 <0.001 

4 0.40 <0.001 

6 0.39 <0.001 

24 0.35 0.001 

Mean 24-hour VAS 0.42 <0.001 

Patients in the High Anxiety group (n=62) had significantly worse pain outcomes compared to the Low 

Anxiety group (n=83) (Table 2). 

Table 2: Comparison of Outcomes Between High and Low Preoperative Anxiety Groups 

Outcome Measure High Anxiety Group (STAI 

≥45) 

Low Anxiety Group (STAI 

<45) 

p-

value 

Mean 24-hour VAS (mm) 45.2 ± 10.1 31.8 ± 9.4 0.003 

Total 24-hr Morphine 

(mg) 

32.5 ± 8.7 25.1 ± 7.2 0.01 

Incidence of PONV (%) 24.2% (15/62) 19.3% (16/83) 0.47 

Multiple linear regression confirmed that preoperative STAI-State score was an independent predictor 

of mean 24-hour VAS pain score (β = 0.40, p < 0.001), after adjusting for age, sex, intraoperative 

fentanyl, and midazolam premedication. 
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Discussion  

This prospective observational study demonstrated a clear and significant association between 

elevated preoperative anxiety and increased postoperative pain intensity in patients undergoing 

elective laparoscopic cholecystectomy. Our findings indicate that patients with high anxiety not only 

reported pain scores approximately 40% higher than their less-anxious counterparts but also required 

significantly more opioid analgesia in the first 24 postoperative hours. 

The positive correlation (r=0.42) we observed is consistent with the broader concept of pain-anxiety 

comorbidity. The findings align with the fear-avoidance model, where anxiety leads to heightened 

attention to pain stimuli (hypervigilance) and a maladaptive cycle that amplifies pain perception [5]. 

Our results are in agreement with earlier work by Kalkman et al., who found that preoperative anxiety 

was a predictor of severe postoperative pain in a mixed surgical population [6]. However, our study 

strengthens this evidence by focusing on a homogeneous surgical model with a standardized 

anesthetic and analgesic regimen, thereby reducing confounding from surgical insult and pain 

management variability. 

The mean STAI-State score of 42.1 in our cohort reflects a moderate level of preoperative anxiety, 

similar to that reported in other general surgical populations [1]. The decision to dichotomize at a score 

of 45 is supported by normative data and clinical studies, providing a pragmatic threshold for 

identifying patients who may benefit from intervention [4]. The regression analysis confirming anxiety 

as an independent predictor reinforces its clinical relevance, separate from factors like age or 

intraoperative opioid dose. 

Our finding of increased opioid consumption in the high-anxiety group (32.5 mg vs. 25.1 mg, p=0.01) 

has important implications. It suggests that the physiological and psychological state of anxiety may 

induce a degree of opioid resistance or increased pain signaling, necessitating higher doses to achieve 

comparable analgesia. This exposes patients to greater opioid-related side effects, potentially delaying 

recovery. Interestingly, we did not find a significant difference in PONV incidence, suggesting that the 

increased opioid use in the high-anxiety group was not sufficient to override the uniform PONV 

prophylaxis or that anxiety itself was not a direct risk factor for PONV in this setting, a finding echoed 

by Watcha et al. [7]. 

Several neurobiological mechanisms may underpin our observations. Preoperative stress and anxiety 

activate the hypothalamic-pituitary-adrenal (HPA) axis and the sympathetic nervous system, leading 

to elevated circulating catecholamines and cortisol. These substances can sensitize peripheral 

nociceptors and facilitate central pain processing [8]. Furthermore, anxiety is linked to altered function 

in brain regions involved in pain modulation, such as the anterior cingulate cortex and amygdala, 

potentially reducing the efficacy of endogenous and exogenous opioids [9]. 

When comparing our results to similar studies from the era, notable consistencies and a point of 

divergence emerge. A study by Caumo et al. in patients undergoing abdominal surgery also found that 

preoperative anxiety predicted more intense postoperative pain and greater morphine use via PCA, 

closely mirroring our results [10]. Conversely, a study by Munafò et al. in orthopedic patients reported 

a significant association with pain but a less pronounced effect on opioid consumption [11]. This 

discrepancy may be attributed to different surgical models (orthopedic vs. visceral) or pain types 

(somatic vs. visceral/somatic mix). Our study in laparoscopic cholecystectomy, which involves visceral 

traction pain and shoulder-tip referred pain, may present a unique pain phenotype particularly 

sensitive to anxiety modulation. 
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A critical consideration is the role of preoperative midazolam. In our protocol, its use was not 

standardized but recorded. In the regression model, its administration was not a significant 

confounder. This suggests that the measured anxiety state, rather than whether or not it was 

pharmacologically treated in an ad-hoc manner, was the key determinant of pain outcome. This 

reinforces the value of formal assessment over subjective clinical impression. 

The clinical implications of our findings are substantial. In 2004, routine preoperative anxiety screening 

was not standard practice. Our data argue for its integration into pre-anesthetic assessment. 

Identifying high-anxiety patients allows for targeted, multimodal interventions. Preoperative 

education and coping strategy training have been shown to reduce anxiety and improve postoperative 

outcomes [12]. Furthermore, the systematic use of anxiolytic premedication in this high-risk group 

could be re-evaluated as a strategy not just for comfort, but for analgesic sparing and improved 

recovery. 

Limitations of our study must be acknowledged. Firstly, as an observational study, it can demonstrate 

association but not causation. Secondly, pain was measured only for 24 hours; the relationship with 

subacute or chronic pain remains unexplored. Thirdly, we used a unidimensional pain scale (VAS). 

While valid for intensity, it does not capture the affective and cognitive dimensions of pain, which may 

be disproportionately influenced by anxiety. Future studies should consider multidimensional pain 

assessments. 

In conclusion, this study provides robust evidence that preoperative anxiety is a significant and 

independent predictor of acute postoperative pain intensity and opioid requirement following 

laparoscopic cholecystectomy. It underscores the importance of the mind-body interaction in the 

surgical experience and calls for a more psychologically informed approach to perioperative care. 

Conclusion 

This prospective study confirms a significant positive association between preoperative anxiety levels 

and early postoperative pain outcomes in patients undergoing laparoscopic cholecystectomy. Patients 

with high anxiety experience more intense pain and require greater opioid analgesia. These findings 

highlight preoperative anxiety as a key modifiable risk factor and advocate for its routine assessment 

and management as part of enhanced recovery strategies. 
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