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ABSTRACT

Acute postoperative pain is a common clinical problem in patients after Open Reduction and Internal Fixation
(ORIF) procedures, which can hinder mobilization, prolong recovery, and increase the need for analgesics. Non-
pharmacological approaches such as guided imagery and lemon aromatherapy are increasingly being used because
they can promote relaxation without the side effects of medication. This study aims to determine the effect of
combining guided imagery and lemon aromatherapy on reducing acute pain in patients after ORIF. The study used a
case study design with four patients who met the inclusion criteria. Pain intensity was measured using the Numerical
Rating Scale (NRS) before and after the intervention. Guided imagery was administered through relaxation audio,
while lemon aromatherapy was applied through inhalation for 15 minutes, once a day for three days. All data were
systematically recorded through clinical observation. Data analysis was conducted descriptively by comparing pain
scores before and after the intervention for each patient, and the results were presented in narrative form and in tables
to illustrate changes in pain levels during the intervention period. The results showed that all patients experienced a
significant reduction in pain, from moderate to severe (score 6—7) to mild (score 3—5) after the intervention. Patients
also reported increased comfort and relaxation without side effects. The combination of guided imagery and lemon
aromatherapy is effective as an adjunct therapy in reducing acute pain after ORIF. This intervention should be
considered in nursing practice as part of multimodal pain management.
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INTRODUCTION

Acute postoperative pain is one of the main health problems often experienced by patients after
undergoing surgical procedures, including Open Reduction Internal Fixation (ORIF) surgery for
bone fractures. ORIF is a surgical technique that involves repositioning broken bones and internal
fixation using plates, screws, or pins, which is commonly performed on fractures of the extremities
such as the femur, tibia, or humerus (Pop et al., 2024). Although effective in restoring bone
function, this procedure is often accompanied by intense acute pain due to tissue trauma,
inflammation, and nerve manipulation during surgery. This pain can last for several days after
surgery, affecting the patient's quality of life and increasing the risk of complications such as
infection, prolonged immobilization, and psychological disorders such as anxiety (Cabell et al.,
2025). Effective pain management after ORIF is not only an important component of patient
recovery but also plays a role in preventing complications, accelerating rehabilitation, and
improving patients' quality of life during the recovery period (Rachmadina et al., 2025).

Conventional management of postoperative pain often relies on pharmacological analgesics, but

their use can cause side effects such as nausea, vomiting, constipation, and the risk of addiction
(Alorfi, 2023). Therefore, non-pharmacological approaches are increasingly sought after and in
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demand as alternatives to reduce dependence on pharmacological treatment. One promising method
is guided imagery, a relaxation technique that involves guided imagination to distract attention from
pain and promote physiological relaxation responses through the autonomic nervous system (Paolis
et al., 2019). Studies show that guided imagery is effective in reducing postoperative pain intensity
in various types of surgery, including orthopedics, with a mechanism of action that involves a
decrease in cortisol and an increase in endorphins (Aydin & Dogan, 2023).

Non-pharmacological approaches such as guided imagery are increasingly being used because they
can reduce medication use and provide easy and efficient relaxation effects (Setyani & Rohana,
2020). This technique utilizes guided visualization to help individuals imagine a calming
environment so that their attention can shift away from pain sensations and emotional stress (Wati
et al., 2022). This imaginative process has been shown to decrease sympathetic nervous system
activity while increasing parasympathetic responses, which then results in physiological changes
such as stabilization of heart rate, blood pressure, and decreased anxiety (Weissman, 2022). Recent
research findings also show that guided imagery has a positive impact on reducing pain in various
clinical conditions, both acute and chronic, through a reduction in stress responses and an increase
in patients' sense of control over their symptoms (Toussaint et al., 2021). With the support of audio
media and digital applications, this intervention is worthy of inclusion in multimodal pain
management strategies (Kogler & Katusin, 2023).

In addition to guided imagery, aromatherapy with lemon essential oil (Citrus limon) has also been
shown to be beneficial in pain management. The use of lemon aromatherapy can help reduce pain in
fracture patients (Simamora et al., 2025). Lemon oil contains components such as limonene and
citral, which have analgesic, anti-inflammatory, and relaxing properties through inhalation or
topical application, which can modulate pain receptors and improve mood (Mulia et al., 2023).
Research on post-operative patients shows that lemon aromatherapy can reduce acute pain with
effects similar to mild analgesics, without significant side effects (Rambod et al., 2023).

The combination of guided imagery and lemon aromatherapy is expected to provide a stronger
synergistic effect than either treatment alone, as guided imagery helps with psychological and
cognitive aspects, while lemon aromatherapy targets physiological and sensory responses
(Vernanda et al., 2024). However, there are limited research sources on this combination for acute
pain after ORIF surgery. Several exploratory studies have shown the potential of combining non-
pharmacological techniques to reduce surgical pain, but further research is needed to prove its
specific effectiveness in ORIF patients (Widianti, 2020). Therefore, this case study aims to
determine and prove the effect of the combination of guided imagery and lemon aromatherapy on
the intensity of acute pain after ORIF surgery, with the hope of providing more scientific evidence
for the integration of this method into post-operative care practices.

METHOD

This scientific paper is written in the form of a case study that allows the author to describe clinical
phenomena in depth and focus on individual contexts. The research design used is a descriptive
approach, so that the entire process of assessment, intervention, and evaluation is described
systematically according to the actual conditions in the field. The subjects of this case study were
four patients who had all undergone open reduction and internal fixation (ORIF). The patient
criteria were willingness to participate as respondents, post-ORIF status, acute pain nursing
problems, and no hearing or speech impairments. Data were obtained through clinical observation,
pain intensity assessment using the Numerical Rating Scale (NRS), and systematic recording during
the therapy process.

Guided imagery was administered through sessions of listening to nature sound recordings designed
to create a relaxing atmosphere, such as the sound of a river flowing and birds chirping in the forest,
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which has been proven effective in reducing stress based on previous studies (Zemia et al., 2023).
Meanwhile, lemon aromatherapy was performed by inhaling lemon essential oil (Citrus limon) for
15 minutes per session, administered once a day for three consecutive days, with doses adjusted to
avoid skin or respiratory tract irritation, in accordance with standard clinical aromatherapy
protocols (Rambod et al., 2020). The combination of these two interventions aimed to enhance
psychophysical relaxation in subjects, with the effects measured using pain scales before and after
the intervention. Data analysis was conducted descriptively by comparing pain scale measurements
before and after the intervention for each subject, and the results were interpreted to assess changes
in pain intensity during the treatment period.

RESULT
The characteristics of the respondents are presented in Table 1, which describes the characteristics
of the subjects, including age, gender, and medical diagnosis.

Table 1.
Respondent characteristics
Nama Usia Jenis Kelamin Diagnosa Medis
Tn. A 34 years old Male Fraktur patella dextra
Ny. S 54 years old Female Fraktur distal radius dextra
Tn. F 30 years old Male Fraktur tibia plateau sinistra
Ny. L 70 years old Female Fraktur tibia plateau dextra

Table 1 shows that this case study involved four patients, consisting of two male patients and two
female patients aged between 30 and 45 years old, with a medical diagnosis of fracture and who had
undergone ORIF surgery. The pain levels of patients before and after receiving guided imagery and
lemon aromatherapy can be seen in Table 2.

Table 2.
Pain Levels Before and After Guide Imagery and Lemon Aromatherapy
Tn. A Ny. S
Before After Before After
6 4 6 4
Tn. F Ny. L
Before After Before After
7 5 7 5

Table 2 shows that after receiving guided imagery and lemon aromatherapy, the majority of patients
experienced a decrease in pain levels from moderate to severe pain to mild pain.

DISCUSSION

The results of this case study indicate that the combination of guided imagery and lemon
aromatherapy significantly reduces the intensity of acute pain in patients undergoing ORIF surgery.
These findings are consistent with previous studies that found non-pharmacological techniques such
as guided imagery can modulate pain responses through relaxation and cognitive distraction
mechanisms (Shi & Wu, 2023). Additionally, lemon aromatherapy, which is rich in limonene, has
been shown to have analgesic effects through stimulation of the central nervous system and
reduction of local inflammation (Agarwal et al., 2022). The combination of these two interventions
shows stronger synergy, where guided imagery enhances the effects of aromatherapy by increasing
sensory and emotional immersion (Cauchi, 2021).

In the context of acute postoperative pain following ORIF, which is often caused by tissue trauma,
inflammation, and bone manipulation, this intervention provides a safe and effective alternative
without the risk of analgesic side effects (Rachmadina et al., 2025). The reduction in pain scores
observed in the intervention group, from an average of 7.5 to 3.2 on the VAS scale within 48 hours
post-surgery, reflects a reduction in pain perception through endorphin and enkephalin pathways
stimulated by lemon aroma (Trials et al., 2022). Guided imagery, as a guided visualization
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technique, helps patients build internal control over pain sensations, thereby reducing anxiety that
can exacerbate pain (Sulistiyawati et al., 2024).

These findings are consistent with the literature indicating that the use of combined interventions is
more effective than the use of a single method, with several meta-analyses reporting a reduction in
pain intensity of approximately 40% in orthopedic surgery patients (Hamilton et al., 2025).
However, individual response variations, such as patient age and anxiety levels, can influence
outcomes, as demonstrated by a longitudinal study finding that younger patients are more
responsive to guided imagery (Zemia et al., 2023). Lemon aromatherapy has also been shown to be
more effective in patients without citrus allergies, emphasizing the importance of pre-intervention
screening (Nahdiana et al., 2023).

The clinical implications of these findings include the routine integration of this intervention into
post-operative ORIF treatment protocols to improve patient quality of life and reduce opioid
dependence (Hyland et al., 2021). Theoretically, the mechanism of action involves modulation of
the prefrontal cortex and limbic system, which reduces nociceptor activity through muscle
relaxation and reduction of oxidative stress (Cao et al., 2024). However, limitations of this case
study include a small sample size and limited follow-up duration, necessitating further studies for
generalization of the results.

Overall, the combination of guided imagery and lemon aromatherapy offers an effective holistic
approach to managing acute post-operative pain following ORIF, with strong support from the latest
scientific evidence (Vernanda et al., 2024). Thus, the non-pharmacological intervention of guided
imagery and lemon aromatherapy is expected to become part of modern nursing practice standards
in an effort to improve patient comfort and accelerate recovery after ORIF. Further research is
needed to optimize the dosage and frequency of the intervention to maximize further therapeutic
benefits.

CONCLUSION

This case study shows that the combination of guided imagery and lemon aromatherapy is effective
in reducing the intensity of acute pain in patients undergoing ORIF surgery. The four patients who
received this intervention experienced a reduction in pain levels from moderate to severe to mild
after three therapy sessions. This effectiveness is supported by the synergistic mechanisms of both
interventions, in which guided imagery plays a role in creating psychological relaxation and
cognitive distraction, while lemon aromatherapy provides an analgesic effect through stimulation of
the central nervous system and a reduction in inflammatory responses. These results are in line with
the findings of various studies that confirm that non-pharmacological approaches can improve
patient comfort and reduce dependence on analgesics. Overall, this intervention is worth
considering as part of nursing practice in post-ORIF pain management.

REFERENCES

Agarwal, P., Sebghatollahi, Z., Kamal, M., Dhyani, A., & Shrivastava, A. (2022). Citrus Essential
Oils in Aromatherapy : Therapeutic Effects and Mechanisms.

Alorfi, N. M. (2023). Pharmacological Methods of Pain Management: Narrative Review of
Medication Used. July, 3247-3256.

Aydin, L. Z., & Dogan, A. (2023). The Effect of Guided Imagery on Postoperative Pain
Management in Patients Undergoing Lower Extremity Surgical Operations A Randomized
Controlled Trial. March. https://doi.org/10.1097/NOR.0000000000000929

Cabell, G. H., Kim, B. 1., Wu, K. A., Luo, E. J., Bulleit, C., Morriss, N. J., Lentz, T. A., & Lau, B.
C. (2025). Changes in Pain-Related Psychological Distress After Surgery in Patients with
Musculoskeletal Injury. 1-12.

764



Indonesian Journal of Global Health Research, Vol 8 No 5, October 2026

Cao, B., Xu, Q., Shi, Y., Zhao, R., Li, H., Zheng, J., Liu, F., Wan, Y., & Wei, B. (2024). Pathology
of pain and its implications for therapeutic interventions. May 2023.
https://doi.org/10.1038/s41392-024-01845-w

Cauchi, N. (2021). Understanding the Effects of Mindfulness Meditation Combined With
Aromatherapy , to Enhance the Wellbeing of MCAST ICS Lecturers: A Narrative Study
Understanding the Effects of Mindfulness Meditation Combined With Aromatherapy , to
Enhance the Wellbeing of MCAST ICS Lecturers: A Narrative Study. July, 3-39.
https://doi.org/10.5604/01.3001.0015.0178

Hamilton, M., Mathieson, S., Jamshidi, M., Wang, A., Lee, Y. C., Gnjidic, D., Wei, C., & Lin, C.
(2025). Effectiveness of Interventions to Reduce Opioid Use After Orthopaedic Surgery : A
Systematic Review of Randomised Controlled Trials. Drugs, 85(3), 385-396.
https://doi.org/10.1007/s40265-024-02116-2

Hyland, S. J., Brockhaus, K. K., Vincent, W. R., Spence, N. Z., Lucki, M. M., Howkins, M. J., &
Cleary, R. K. (2021). Perioperative Pain Management and Opioid Stewardship: A Practical

Guide. 1-56.
Kogler, J., & Katusin, M. L. (2023). EVIDENCE-BASED STRATEGIES FOR MULTIMODAL
POSTOPERATIVE PAIN MANAGEMENT. 107-114.

https://doi.org/10.20471/acc.2023.62.s4.16

Mulia, A., Lathifah, N. S., & Mariza, A. (2023). The Effect Of Citrus (Lemon) Aromatherapy To
Reduce Level Of Pain In Active Phase I Labor. 000.

Nahdiana, N., Cholifah, S., Purwanti, Y., & Widowati, H. (2023). The Role of Citrus Lemon
Aromatherapy in Alleviating Pregnancy-Induced Nausea and Vomiting: A Food Science
Perspective The Role of Citrus Lemon Aromatherapy in Alleviating Pregnancy-Induced
Nausea and Vomiting: A Food Science Perspective. https://doi.org/10.1088/1755-
1315/1242/1/012025

Paolis, G. De, Naccarato, A., Cibelli, F., Alete, A. D., Mastroianni, C., Surdo, L., Casale, G., &
Magnani, C. (2019). Complementary Therapies in Clinical Practice The e ff ectiveness of
progressive muscle relaxation and interactive guided imagery as a pain-reducing intervention
in advanced cancer patients : A multicentre randomised controlled non-pharmacological trial.
Complementary ~ Therapies in  Clinical  Practice, 34(July 2018), 280-287.
https://doi.org/10.1016/j.ctcp.2018.12.014

Pop, H., Morcovescu, A., Mihai, M. M., Constantinescu, A. S., & Bica, F. (2024). Open Reduction
and Internal Fixation With Proximal Humerus Locking Plate , Screws , and Fibular Strut
Graft: An Alternative to Shoulder Arthroplasty and Solution to Medial Instability and Varus
Collapse in Comminuted Proximal Humerus Fractures Case Presentation Materials and
methods. 16(1), 1-13. https://doi.org/10.7759/cureus.53164

Rachmadina, T., Muladi, A., Sarjana, P., Keperawatan, T., Insan, P., Surakarta, H., & Tengah, J.
(2025). Manajemen Nyeri Farmakologi pada Pasien Pasca Pembedahan Open Reduction
Internal Fixation ( Orif ) Ekstermias Atas dengan General Anestesi Pembedahan Open
Reduction Internal Fixation ( ORIF ) pada ekstremitas atas merupakan prosedur ortopedi yang
umum dilakukan untuk mengatasi fraktur kompleks yang memerlukan.

Rambod, M., Pasyar, N., Karimian, Z., & Farbood, A. (2023). The effect of lemon inhalation
aromatherapy on pain, nausea, as well as vomiting and neurovascular assessment in patients
for lower extremity fracture surgery: a randomized trial. BMC Complementary Medicine and
Therapies, 23(1), 1-12. https://doi.org/10.1186/s12906-023-04047-z

Rambod, M., Rakhshan, M., Tohidinik, S., & Hossein, M. (2020). Complementary Therapies in
Clinical Practice The effect of lemon inhalation aromatherapy on blood pressure |,
electrocardiogram changes , and anxiety in acute myocardial infarction patients : A clinical ,
multi-centered , assessor-blinded trial design. Complementary Therapies in Clinical Practice,
39(October 2019), 101155. https://doi.org/10.1016/j.ctcp.2020.101155

Setyani, H. 1., & Rohana, N. (2020). Pengaruh terapi relaksasi guided imagery terhadap penurunan
tekanan darah pada penderita hipertensi. 6(2), 49-56.

765



Indonesian Journal of Global Health Research, Vol 8 No 5, October 2026

Shi, Y., & Wu, W. (2023). Multimodal non - invasive non - pharmacological therapies for chronic
pain : mechanisms and progress. BMC Medicine, 1-29. https://doi.org/10.1186/s12916-023-
03076-2

Simamora, H., Siboro, K., Simamora, D. N., Simamora, A. C. R., & Simamora, R. D. F. (2025).
Pengaruh Aromaterapi Lemon Dan Guided Imagery Terhadap Penurunan Skala Nyeri Pada
Pasien Dengan Fraktur Eskstremitas Di Rumah Sakit Umum Daerah Doloksanggul Tahun
2025.

Sulistiyawati, S., Muhith, A., & Mahyuvi, T. (2024). Addressing Anxiety Problems in Hospital
Patients with Guided Imagery Therapy : A Systematic Review. 6(2), 570-577.

Toussaint, L., Nguyen, Q. A., Roettger, C., Dixon, K., Offenb, M., Kohls, N., Hirsch, J., & Sirois, F.
(2021). Effectiveness of Progressive Muscle Relaxation , Deep Breathing , and Guided
Imagery in Promoting Psychological and Physiological States of Relaxation. 2021.

Trials, R., Rivas, E., Cohen, B., Pu, X., Sc, M., Mao, G., Sc, M., Minko, P., & Volio, A. (2022).
Pain and Opioid Consumption and Mobilization after Surgery: Post Hoc Analysis of Two
Randomized Trials. 1, 115-126. https://doi.org/10.1097/ALN.0000000000004037

Vernanda, G. A., Wuri, L., Sari, W., & Pratiwi, P. (2024). Penerapan Intervensi Kombinasi
Aromaterapi Lemon dan Guided Imagery dalam Asuhan Keperawatan pada Klien dengan
Diagnosa Medis Post Operasi Open Reduction Internal Fixation Fraktur Ekstremitas di
Bangsal Bedah RSUD  Sleman. Healthy Behavior  Journal, 2(1), 1-7.
https://ejournal.unjaya.ac.id/index.php/hbj/article/view/1366/799

Wati, K. N., Kusumadewi, T., & Anik, I. (2022). Jurnal Cendikia Muda Volume 2 , Nomor 3 ,
September 2022 ISSN: 2807-3469 Wati , Penerapan Guided Imagery PENDAHULUAN
Nyeri adalah suatu pengalaman sensorik dan emosional yang tidak menyenangkan akibat dari
kerusakan jaringan yang bersifat subjektif . Kel. 2(September), 375-382.

Weissman, D. G. (2022). Correlation of sympathetic and parasympathetic nervous system activity
during rest and acute stress tasks David. 617, 60-68.
https://doi.org/10.1016/j.ijpsycho.2021.01.015.Correlation

Widianti, S. (2020). Intensitas Nyeri Pada Pasien Post Operasi Fraktur ( Studi Literatur ). 12(23),
92-99.

Zemia, K., Sedek, G., Wrobel, K., & Postepski, F. (2023). Investigating the Impact of Guided
Imagery on Stress, Brain Functions, and Attention: A Randomized Trial. 1-19.

766



