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 Post-appendectomy pain, caused by tissue trauma and inflammation, 

significantly impedes patient recovery and highlights the need for effective, 

non-pharmacological interventions to complement standard analgesics. 

This study aimed to evaluate and compare the effectiveness of Finger Grip 

Relaxation and Lavender Aromatherapy in reducing pain intensity among 

post-appendectomy patients.  A quasi-experimental pretest-posttest design 

with two groups was conducted involving 30 adult patients (aged 18–65 

years) at dr. H. Jusuf SK Tarakan Regional General Hospital. Participants 

were selected using purposive sampling and assigned to either the Finger 

Grip Relaxation group (n = 15) or the Lavender Aromatherapy group (n = 

15). Each intervention was administered for 30 minutes daily over two 

consecutive days. Pain intensity was measured using the Numeric Rating 

Scale (NRS; 0–10). Due to non-normal data distribution confirmed by 

Shapiro–Wilk tests, data were analyzed using the Wilcoxon signed-rank test 

for within-group changes and the Mann–Whitney U test for between-group 

comparisons (α = 0.05). Both interventions yielded a statistically significant 

reduction in post-appendectomy pain. In the Finger Grip Relaxation group, 

the mean NRS score decreased from 6.60 to 4.20 (p = 0.001). In the 

Lavender Aromatherapy group, the mean NRS score decreased from 7.60 

to 4.27 (p = 0.001). The Mann–Whitney U test revealed a significant 

difference in pain reduction between the two groups (p = 0.012), indicating 

that Lavender Aromatherapy produced a greater decrease in pain intensity. 

Descriptive analyses confirmed no significant differences in baseline 

characteristics (age, sex, and health history) between the groups.  Both 

Lavender Aromatherapy and Finger Grip Relaxation serve as promising 

complementary options for post-appendectomy pain management. 

However, Lavender Aromatherapy demonstrated superior efficacy in pain 

reduction within this small-scale study. Future studies with randomized 

controlled designs and larger sample sizes are recommended to validate 

these preliminary findings. 
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GRAPHICAL ABSTRACT 

 
 

INTRODUCTION 
Post-appendectomy is a common surgical procedure performed in cases of acute appendicitis and 

is often accompanied by postoperative pain that can hinder early mobilization, prolong hospitalization, 

and reduce patient comfort and quality of life. This pain is primarily caused by tissue trauma and 

inflammatory processes at the incision site, with intensity typically ranging from moderate to severe 

during the first 24–48 hours post-surgery before gradually decreasing (1). Management of postoperative 

pain has thus far been dominated by pharmacological approaches, particularly opioid and non-opioid 

analgesics, which, although effective, have the potential to cause side effects such as nausea, dizziness, 

constipation, and the risk of dependence and drug abuse, thus encouraging the need for safe and easy-to-

apply non-pharmacological interventions in nursing clinical practice (2).  

Various non-pharmacological interventions have been developed to reduce post-operative pain, 

including relaxation techniques, distraction, cognitive behavioral therapy, and aromatherapy (3). Finger 

Grip Relaxation (FGR) is a simple relaxation technique that does not require special equipment and 

emphasizes stimulating reflex points through systematic finger gripping to reduce tension and pain 

perception (4). A case study of post-appendectomy patients showed a decrease in pain scale from severe 

to mild within 2–3 days after receiving FGR. However, the study had limitations in that the sample size was 

minimal, it was conducted at only one facility, and there was no comparison group, so the generalizability 

and strength of the evidence were still limited (5). On the other hand, lavender aromatherapy has been 

reported to have analgesic and anxiolytic effects through the mechanism of central nervous system 

modulation and anxiety reduction, with several studies showing a reduction in postoperative pain after 

lavender inhalation, although the variation in study design, dosage, and duration of exposure is still quite 

large (6). 

Based on a literature review, research on the effectiveness of FGR on post-appendectomy pain is 

mostly descriptive or case studies with small samples and without comparative analysis, while research 

on lavender aromatherapy has focused more on postoperative pain in general, rather than specifically on 
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the appendectomy patient population, and has rarely been directly compared with other relaxation 

techniques (7). Furthermore, limited research has simultaneously compared the effectiveness of finger 

grip relaxation and lavender aromatherapy on post-appendectomy pain in regional hospital settings, and 

existing studies have not consistently adjusted for potential confounding variables such as age, gender, and 

patient health history.This situation creates an important gap regarding the most effective, practical, and 

feasible non-pharmacological intervention options to be integrated into post-operative nursing care 

standards (8). 

This gap forms the basis for the need for comparative research with a quasi-experimental design 

to analyze the differences in the effectiveness of Finger Grip Relaxation and lavender aromatherapy on 

changes in post-appendectomy pain in adult patients (9). This study aims not only to measure the reduction 

in pain levels before and after the intervention in each group, but also to compare the magnitude of pain 

changes between the two techniques using the Mann–Whitney test, thereby generating stronger scientific 

evidence to support the development of non-pharmacological interventions based on Roy's Adaptation 

Theory in medical-surgical nursing practice (10). 

 

METHODS 

This quasi-experimental pretest-posttest study with two parallel groups compared the effectiveness 

of finger grip relaxation versus lavender aromatherapy in reducing post-appendectomy pain among adult 

patients at RSUD dr. H. Jusuf SK Tarakan. Patients were assigned non-randomly using purposive sampling 

based on bed availability, staff readiness, and feasibility within the acute surgical ward's routine workflow, 

as a fully randomized controlled trial was impractical in this setting. 

The Numeric Rating Scale (NRS, 0-10) served as the primary instrument for assessing pain intensity 

pre- and post-intervention. Finger grip relaxation involved a simple, non-invasive technique of sequentially 

gripping and holding each finger (thumb to pinky) on one or both hands for 15 minutes per session, 2-3 

times daily over 2-3 days, requiring no equipment and promoting pain relief via muscle tension release 

and parasympathetic activation. Lavender aromatherapy was delivered by inhalation of pure Lavandula 

angustifolia essential oil, typically diluted to 2-5% in a carrier (exact percentage unspecified), for 15-30 

minutes, enhancing efficacy through olfactory stimulation and relaxation without adverse effects; factors 

like oil purity, duration, and frequency standardized physiological responses across the 15 participants per 

group. 

The study was conducted at RSUD dr. H. Jusuf SK Tarakan, a public hospital in Tarakan, North 

Kalimantan, Indonesia, from August to October 2025. The study was conducted at RSUD dr. H. Jusuf SK 

Tarakan, a public hospital in Tarakan City, North Kalimantan, Indonesia, selected due to its role as the 

primary referral center serving a remote island population with high appendectomy caseloads (146 cases 

from January–September 2025 per hospital records), limited access to advanced pain management 

resources, and routine non-pharmacological interventions in acute surgical wards, enabling feasible quasi-

experimental implementation within real-world clinical constraints. Post-appendectomy pain remains a 

critical clinical urgency at this facility, as moderate-to-severe pain (NRS 5–9) delays recovery, prolongs 

hospitalization, increases analgesic dependence amid opioid shortages, and elevates readmission risks in 

underserved regions, underscoring the need for accessible, nurse-led non-pharmacological alternatives 

like finger grip relaxation and lavender aromatherapy to enhance patient outcomes and reduce healthcare. 

 The population included all adult patients undergoing emergency or elective appendectomy during 

this period. The sample comprised 30 patients (15 per group), determined by convenience based on 

feasibility in a low-volume surgical unit (anticipated 2-3 appendectomies per week) and power analysis 

for detecting a medium effect size (Cohen's d = 0.5) at 80% power and α = 0.05 using SPSS ( Statistical 

Product and Service Solutions) software. Inclusion criteria were age 18-65 years, confirmed appendectomy 

(open or laparoscopic), Numeric Rating Scale (NRS) pain score ≥4 within 24 hours post-surgery, conscious 

and hemodynamically stable (systolic BP 90-140 mmHg, heart rate 60-100 bpm), and willing to provide 

informed consent. Exclusion criteria included chronic pain conditions, cognitive impairment, allergy to 

lavender, respiratory issues contraindicating inhalation, or concurrent use of other non-pharmacological 

pain interventions. Eligible patients were recruited sequentially by the principal investigator during daily 
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ward rounds, screened via medical records and vital signs checks, and enrolled after written consent; 

assignment alternated by bed to balance groups. 

Interventions were delivered by two trained nurses in a quiet, single-occupancy recovery area 

adjacent to the ward, with each group receiving two 30-minute sessions daily for 2 consecutive days, 

starting within 24 hours post-appendectomy. Pretest NRS pain scores were assessed immediately before 

the first session, and posttest scores immediately after the final (fourth) session. Finger grip relaxation 

involved sequential isometric grips (thumb-to-index, then thumb-to-middle, etc.) for 5 seconds per finger, 

paired with deep diaphragmatic breathing (inhale 4 seconds, hold 4, exhale 4), repeated 10 cycles per hand 

(20 minutes total), followed by 10 minutes of guided progressive muscle relaxation. Lavender 

aromatherapy used pure Lavandula angustifolia essential oil (5-10 drops in a clinical-grade ultrasonic 

diffuser with 200 mL water base) for passive inhalation at 1-2 meters, combined with 20 minutes of dim 

lighting and soft ambient sounds, followed by 10 minutes of rest. Pain was measured using the validated 

Indonesian NRS (0 = no pain, 10 = severe pain), self-reported verbally or via a pointer. Trained blinded 

assessors recorded pretest/posttest NRS, vital signs (BP, HR, RR, SpO2 via automated monitor), and 

compliance (≥90% session completion) on piloted observation sheets. 

Data were analyzed using SPSS version 27.0 after coding (e.g., 1 = finger grip group), cleaning (<5% 

missing), and descriptive summarization: frequencies/percentages for categorical data; means ± SD, 

medians (IQR), min/max for continuous data. Pain reduction (NRS = pretest - posttest) normality was 

tested via Shapiro-Wilk (non-normal, p < 0.05); thus, Wilcoxon signed-rank tests assessed within-group 

changes, and Mann-Whitney U tests compared between-group differences. Significance was set at p < 0.05 

(two-tailed), with effect sizes (r = Z/√N) reported. 

 

CODE OF HEALTH ETHICS  

This study obtained ethical approval and institutional permission from the Health Research Ethics 

Committee of Dr. H. Jusuf SK Regional General Hospital (Approval Number 71/KEPK-RSUD dr. H. JUSUF 

SK/VII/2025) and the Education and Training Department (DIKLIT) of Dr. H. Jusuf SK Regional General 

Hospital (Research Permit No. 223/BAAK/S2 KEP/SA/VII/2025), as well as ethical approval from the 

Research Ethics Committee of Karya Husada University, Semarang (Ethical Approval No. 

156/KEP/UNKAHA/SLE/VII/2025). This research was conducted in accordance with the Declaration of 

Helsinki and applicable national regulations regarding research involving human participants.  

 

RESULTS 
Demographic characteristics 

Table 1 show that the demographic characteristics of respondents in both groups. The majority of 

respondents were adults in the productive age range, predominantly male, with senior high school and 

undergraduate education, and most had no history of chronic illness. 

Table 1. Demographic characteristics of respondents by group (n = 30) 

Variable Category Finger Grip Relaxation, n (%) Lavender Aromatherapy, n (%) 

Age (years) 
21–30 7 (46.7) 6 (40.0) 
31–40 6 (40.0) 6 (40.0) 

>40 2 (13.3) 3 (20.0) 

Sex 
Male 9 (60.0) 9 (60.0) 

Female 6 (40.0) 6 (40.0) 

Education 
Junior high 2 (13.3) 2 (13.3) 
Senior high 4 (26.7) 4 (26.7) 

Bachelor 9 (60.0) 9 (60.0) 

Health history 
Present 3 (20.0) 3 (20.0) 
Absent 12 (80.0) 12 (80.0) 

 

Pain changes within each group 

Table 2 presents the pre- and post-test pain scores for each intervention group. Both Finger Grip 

Relaxation and Lavender Aromatherapy reduced mean NRS pain scores over the 2-day intervention 

period. 
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Table 2. Pain intensity pre- and post-test in Finger Grip Relaxation and Lavender Aromatherapy 

group (n = 30) 

Group Measurement Mean Median SD 
Min–
Max 

Z p value 

Finger Grip 
Relaxation 

Pretest 6.60 6.00 1.06 5–8 
-3.412 0.001 

Posttest 4.20 4.00 0.86 3–6 

Lavender 
Aromatherapy 

Pretest 7.60 8.00 0.74 6–9 
-3.431 0.001 

Posttest 4.27 4.00 0.46 4–5 

 

Table 2 show that both Finger Grip Relaxation and Lavender Aromatherapy effectively reduced 

post-appendectomy pain from moderate–severe levels to mild–moderate levels on the Numeric Rating 

Scale. In the Finger Grip Relaxation group, mean pain decreased from 6.60 to 4.20, with the standard 

deviation narrowing from 1.06 to 0.86 and the range shifting from 5–8 to 3–6, indicating not only less 

pain but also slightly less variability in patients’ responses after treatment. In the Lavender Aromatherapy 

group, patients started with a higher mean pain score of 7.60 (mostly severe pain) and improved to 4.27 

after the intervention, with the standard deviation dropping from 0.74 to 0.46 and the range from 6–9 to 

4–5, showing that pain reduction was more consistent and clustered around a moderate level. Taken 

together, these results suggest that while both interventions are beneficial, lavender aromatherapy 

produced a similarly low post-test pain level despite starting from higher baseline pain, and its smaller 

post-test variability implies a more uniform effect across participants. Both interventions significantly 

reduced NRS scores within groups (Finger Grip Relaxation: Wilcoxon signed-rank test, p < 0.001; 

Lavender Aromatherapy: p < 0.001), whereas posttest differences between groups were non-significant 

(Mann-Whitney U test, p > 0.05). 

The results of the Wilcoxon signed-rank test for within-group changes in pain scores. Both the Finger 

Grip Relaxation group (Z = −3.412, p = 0.001) and the Lavender Aromatherapy group (Z = −3.431, p = 0.001) 

demonstrated statistically significant reductions in NRS pain scores from pre-test to post-test, indicating 

that each intervention was effective in decreasing post-appendectomy pain. 

Table 3 shows that the difference in pain reduction between groups was statistically significant (Z = 

-2.51, p = 0.012), meaning that the decrease in NRS scores was significantly greater in the Lavender 

Aromatherapy group (p < 0.05). 

Table 3. Mann–Whitney test for comparation between groups (n = 30) 

Group Mean Rank Z p value 
Finger Grip Relaxation 19.20 

-2.51 0.012 
Lavender Aromatherapy 11.80 

 

Table 4 presents the confounding analysis of age, sex, and health history between the intervention 

groups. Age did not differ significantly between the Finger Grip Relaxation and Lavender Aromatherapy 

groups (Z = -1.819, p = 0.069), indicating a comparable age distribution. There were also no significant sex-

related differences in pain reduction within either group (Finger Grip Relaxation: Z = -0.364, p = 0.716; 

Lavender Aromatherapy: Z = -1.110, p = 0.267). Regarding health history, the proportion of patients with 

comorbidities was identical in both groups (present: 3 [20.0%] vs. 3 [20.0%]; absent: 12 [80.0%] vs. 12 

[80.0%]), suggesting that age, sex, and health history were unlikely to confound the observed differences in 

pain outcomes. 

Table 4. Confounding analysis of age, sex, and health history between intervention groups (n = 30) 

Variable Category Group Z p Distribution 

Age - - -1.819 0.069 - 

Sex 
Male vs Female Finger Grip Relaxation -0.364 0.716 - 

Male vs Female Lavender Aromatherapy -1.110 0.267 - 

Health 

history 

Present 
Finger Grip Relaxation - - 3 (20.0) 

Lavender Aromatherapy - - 12 (80.0) 

Absent 
Finger Grip Relaxation - - 3 (20.0) 

Lavender Aromatherapy - - 12 (80.0) 
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DISCUSSION 
The present study demonstrated that both Finger Grip Relaxation and Lavender Aromatherapy 

significantly reduced post-appendectomy pain, with Lavender Aromatherapy producing a greater decrease 

in NRS scores than Finger Grip Relaxation after two consecutive days of intervention (11). These findings 

indicate that both non-pharmacological modalities are clinically useful adjuncts to standard analgesic 

therapy in adult post-appendectomy patients, Lavender aromatherapy appears to provide a somewhat 

greater reduction in pain scores than the finger-based relaxation technique in this sample, but this pattern 

should be interpreted cautiously given the quasi-experimental design and limited sample size.(12).  

The observed reduction in pain intensity is consistent with the proposed physiological mechanisms 

of both interventions. Lavender essential oil has been suggested to exert analgesic and anxiolytic effects by 

modulating limbic system activity and attenuating sympathetic nervous system responses. Through these 

pathways, it may help reduce pain perception and emotional distress in postoperative patients, although 

its mechanisms and magnitude of benefit continue to be investigated. (13). In contrast, Finger Grip 

Relaxation operates primarily through muscular relaxation, activation of large-diameter afferent fibres, 

and cognitive distraction, thereby reducing the subjective perception of pain via gate-control and 

relaxation mechanisms. The greater magnitude of pain reduction in the Lavender Aromatherapy group 

suggests that targeting both sensory and affective components of pain may provide stronger benefits than 

mechanical relaxation alone in the immediate postoperative period (14).  

The results of this study are broadly in agreement with previous research reporting that inhalation 

aromatherapy with lavender significantly decreases postoperative pain and, in some cases, reduces the 

need for additional analgesic medication in surgical patients. Similarly, our findings regarding Finger Grip 

Relaxation are consistent with earlier studies showing that handheld finger relaxation or finger-grip 

techniques can lower pain scores and anxiety levels in patients after surgery or invasive procedures (15) . 

Minor differences in effect size across studies may be explained by variations in surgical procedures, timing 

and duration of interventions, lavender dosage and mode of delivery, as well as baseline pain intensity and 

demographic characteristics of the samples. Overall, the convergence of our findings with previous studies 

suggests that lavender aromatherapy and finger-based relaxation may be reasonable options to consider 

as part of multimodal postoperative pain management. However, given the quasi-experimental design and 

small sample size, this study should be viewed as providing supportive, rather than definitive, evidence for 

their broader integration into clinical practice (16).  

From a theoretical perspective, these findings reinforce the concept that multimodal, 

biopsychosocial approaches to pain which combine pharmacological analgesia with simple non-

pharmacological techniques can optimise pain control and enhance recovery after appendectomy. 

Practically, the intervention protocols used in this study (30-minute inhalation of lavender in a 3 × 3 meter 

room or guided Finger Grip Relaxation once daily for two days) are simple, low-cost, and feasible to 

implement by bedside nurses without requiring sophisticated equipment (17). This suggests that both 

interventions, particularly lavender aromatherapy, can be considered promising adjunctive strategies in 

routine postoperative nursing care to improve patient comfort. However, their impact on analgesic 

consumption could not be determined in this study because medication use was not systematically 

measured (18).  

Several limitations of this study should be acknowledged. The quasi-experimental design without 

full randomisation, the relatively small sample size of 30 patients from a single hospital, and the short, two-

day follow-up period limit the generalisability of the findings and preclude definitive causal inference (19). 

Although age, gender, and health history were analysed as potential confounding variables and did not fully 

explain the differences in pain reduction, residual confounding cannot be completely excluded. In addition, 

pain was assessed using only the NRS, without complementary measures such as analgesic consumption, 

anxiety, or sleep quality, which may also be important indicators of postoperative recovery (20). 

 

CONCLUSION 
This study concludes that both Finger Grip Relaxation and Lavender Aromatherapy are effective 

non-pharmacological interventions that significantly reduce post-appendectomy pain in adult patients. 



Fadli, Eko Winarto, Yunani, Fery Agusman, (2026).  

779 
https://doi.org/10.56303/jhnresearch.v5i2.1277 

Although both modalities demonstrate clinical benefits, Lavender Aromatherapy yielded a significantly 

greater reduction in pain intensity compared to Finger Grip Relaxation. These findings suggest that both 

simple, low-cost techniques serve as promising complementary options to standard analgesic therapy for 

managing postoperative pain and improving patient comfort. Nevertheless, due to the study's small sample 

size and quasi-experimental design, these preliminary results should be interpreted with caution. Further 

research, ideally utilizing larger sample sizes and randomized controlled designs, is recommended to 

provide definitive evidence for integrating these interventions into standard postoperative nursing care. 
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