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ABSTRACT

Introduction: Pain is the most common complaint experienced by patients after major surgery, leading to complica-
tions and affecting the quality of life if not handled properly. TENS (Transcutaneous Electrical Nerve Stimulation) is a
nursing intervention that uses electrical stimulation to activate beta-A fibers to control pain. TENS may also stimulate
the production of body’s natural painkillers namely endorphins. This systematic review aims to analyze the effect
of TENS on the intensity of postoperative pain.Methods: This study is a systematic review that will use six databases
(Pubmed, CINAHL, Proquest, Sciencedirect, ResearchGate, and Google Scholar) to search for randomized con-
trolled trial articles in 2012-2020. The Center for Reviews and Dissemination, Cochrane Handbook for Systematic
Reviews of Interventions, and PRISMA checklist as a guide in preparing the review and The Joanna Briggs Institute
Critical Appraisal tools will be used to assess the quality of the study. This study will determine if TENS reduces the
intensity of postoperative pain and will be synthesized using a narrative method by grouping the extracted data.
Discussion and Trial Registration: The results of this review can be useful to determine the effectiveness of TENS in
reducing postoperative pain intensity. This protocol has been registered on the protocol registration site for a system-

atic review, namely PROSPERO, with registration number CRD4202125439.
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INTRODUCTION

Surgery is a medical procedure that aims to save lives,
prevent disability and complications (1). According to
the latest data of WHO (2020), the number of surgical
procedures from 62 countries is 71 million cases (2).
Pain is the most common complaint experienced by
patients after major surgery. Postoperative patients often
experience pain due to tissue discontinuity or surgical
wounds due to surgical incisions (6, 8). Based on the
International Association for the Study of Pain (IASP),
pain is defined as “an unpleasant sensory and emotional
experience related to existing or potential tissue injury
or described in terms of such damage”(7 p. 2). Pain
intensity ranges from mild to severe and will decrease as
the healing process (11).

Based on one study in the United States, almost
more than 80% of postoperative patients experience
postoperative pain (12). Garcia et al found that out of
80% of clients who experienced postoperative pain, 11-

20% experienced severe pain (13). This result is in line
with research conducted in Indonesia (14), which 76%
of patients continue to experience moderate to severe
pain after being given analgesics. Walsh asserts (15),
postoperative pain complaints in patients can disrupt
comfort for clients. In addition, it is stated that “about
50% of post-elective postoperative patients experience
pain which leads to an increase in the incidence of
chronic pain and a decrease in patient satisfaction with
health services” (10 p. 98). In patients experiencing
major surgery, chronic pain is a major postoperative
consequence (6). Postoperative acute pain continues
to become chronic pain that impacts the emergence of
mental disorders such as anxiety and decreased quality of
life (9, 16). Chronic pain is usually caused by inadequate
pain management. Inadequate postoperative acute pain
management will make postoperative recovery difficult
and lead to various health complications. Complications
that can occur are infection, pneumonia, deep vein
thrombosis, and depression (10).

Pain can be overcome with postoperative pain
management in patients who have undergone surgery
and occurs immediately or several hours after surgery
(17). Management of postoperative pain can be done
with pharmacological management in drugs and non-
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pharmacological management. Non-pharmacological
pain management is a nurse’s independent action to
relieve pain without using drugs and focuses on applying
caring behavior to patients (8). Non-pharmacological
pain management has several advantages compared
to pharmacological pain management, namely having
fewer side effects (18). Non-pharmacological pain
management conducted by nurses is very diverse,
including anticipatory guidance, ice and heat therapy/
hot and cold compresses, distraction, relaxation,
guided imaginary, hypnosis, acupuncture, biological
feedback, massage, and transcutaneous electrical nerve
stimulation (19).

The 2019 Nursing Intervention Classification (20),
classifies TENS as a form of independent intervention
from a nurse that aims to reduce pain. TENS is the most
common and frequently used modality of the many
physical therapy modalities (21). TENS is a modality
using electrical stimulation to reduce pain sensations
by blocking pain impulses sent to the brain (22). TENS
works by stimulating beta-A-type nerve fibers, which
can reduce pain (19). Its mechanism of action is thought
to be through ‘closing the gate’ of pain transmission
from small nerve fibers by stimulating large nerve fibers.
Large nerve fibers will block the path of pain messages
to the brain and increase blood flow to the painful area.
In addition, TENS also stimulates the body’s natural anti-
pain production in the form of endorphins through the
release of endogenous opioids in the CNS. TENS can
cause analgesic effects through the endogenous opioid
inhibitory system by activating the brain stem (23).
TENS can be used in various conditions, one of which
is postoperative patients and acute conditions (24). In
its use, TENS has various advantages, including non-
invasive, free from systemic side effects, simple, safe,
does not require expensive costs, and allows patients to
control therapy independently (25).

The initiation of nurses to use TENS as an alternative
therapy in nursing care is a form of problem-solving
in reducing postoperative pain in patients. The use of
TENS needs to be based on various kinds of research
that can scientifically prove the effect of TENS therapy
on patients. Therefore, the researcher is interested in
conducting another literature study on “The Effect
of Transcutaneous Electrical Nerve Stimulation on
the Intensity of Postoperative Pain”. The formulation
of the research question for this study was based on
PICO mnemonic. It has been used most frequently in
qualitative systematic reviews and centred on four
key concepts: Population or Problem, Intervention
or Exposure, Comparison and Outcome Measures.
Based on these principles, in which the comparison
aspect is not applicable, studies must include three
main aspects in the review, namely adult patients with
major postoperative pain (Population or Problem), Use
of TENS (Intervention or Exposure) and Pain intensity
(Outcome Measures), which will then guide this study to

formulate its main research question “Are TENS effective
in reducing postoperative pain?”.The general objective
of this systematic review is to analyze the effect of TENS
on the intensity of postoperative pain and will provide
evidence for or against the hypothesis that TENS plays a
role in reducing pain intensity.

METHODS

Study design

This systematic review uses the Center for Reviews and
Dissemination, Cochrane Handbook for Systematic
Reviews of Interventions and PRISMA (Preferred
Reporting ltems for Systematic Reviews and Meta-
analyses) as a guide in developing a research protocol
systematically. This review has been registered on the
protocol registration site for a systematic review, namely
PROSPERO, with registration number CRD4202125439.
The PRISMA checklist containing 27 items will be used
as a guide in preparing the review (26). The PRISMA
flow diagram will be used to determine the selection of
studies of a systematic literature review (27). The overall
goal of PRISMA is to help ensure clarity and transparency
in reporting systematic literature reviews (28).

Search strategy

Researchers will use electronic databases consisting
of Pubmed, CINAHL, Proquest, Sciencedirect,
ResearchGate and Google Scholar as sources of
information to identify relevant studies. Each search
will be limited to randomized controlled trial designs
and randomized clinical trials published in English and
Indonesian during 2012-2020. The article’s search will
use keywords to be matched with MeSH (Medical Subject
Heading). Boolean operators (AND, OR NOT or AND
NOT) will also be used to expand and specify the search
results so that it can make it easier to select articles to
be included in the review (30). The search strategy was
described in English: (transcutaneous electrical nerve
stimulation OR TENS) AND (operative procedure) AND
(postoperative pain) AND (pain management) AND
(pain measurement) and in Indonesian (stimulasi saraf
elektris transkutan OR TENS) AND (prosedur operasi)
AND (nyeri pasca operasi) AND (manajemen nyeri)
AND (intensitas nyeri).

Eligibility criteria

The review questions’ limitations were precisely
specified through the implementation of inclusion and
exclusion criteria applying the PICOS format (Table I).
Studies are considered for inclusion in the review, if the
following criteria are met : randomized controlled trials
and randomized clinical trials (RCTs) in English and
Indonesian between 2012-2020; the population are adult
patients (age range 18-<65 years) with postoperative
pain who received postoperative TENS intervention;
explains the effect of TENS by measuring using VAS
(Visual Analog Scale). Exclusion criteria are: RCT's
published other than 2012-2020; quasy experimental,
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Table I: PICOS Framework

PICOS Inclusion Criteria Exclusion
Framework Criteria
Population Adults and older adults  Studies that focus on
(age range > 18-<65 pain problems other
years) with major post-  than major surgical
operative pain wounds.
Intervention A study that examines Studies examining
the TENS intervention the administration
given to postoperative of preoperative
respondents. TENS interventions,
combinations of
preoperative and
postoperative or
other interventions
that not relevant.
Comparison The comparison group None
is the intervention
group that is given other
interventions or is only
observed without inter-
vention
Outcomes A study that explains the A study that explains
effect of TENS on pain the effect of TENS
intensity by measuring on pain intensity by
using VAS (Visual Ana-  measuring using the
log Scale) NRS (Numeric Rat-
ing Scale) and VDS
(Verbal Descriptive
Scale)
Study design Randomized control Quasy Experimen-
and publica- trial, Randomized clini-  tal, Cross-Sectional
tion type cal trial Study, Case Study
dan Qualitative
Study
Publication 2012-2020 Other than 2012-
years 2020
Language English and Indonesian ~ Other Languages

cross sectional study, case study dan qualitative study;
studies that focus on pain problems other than major
surgical wounds; examining the administration of
preoperative TENS interventions, combinations of
preoperative and postoperative or other interventions
that is not relevant; explains the effect of TENS on pain
intensity by measuring using the NRS (Numeric Rating
Scale) and VDS (Verbal Descriptive Scale). Abstracts
and editorials will be excluded. There are no geographic
restrictions on the included studies.

Screening and data extraction

Researchers will screen titles and abstracts based on
eligibility criteriato identify studies that have the potential
to be included in the review. In particular, titles and
abstracts will be included, if the study reported relevant
information about the effect of TENS on the intensity
of postoperative pain in adult patients. The researcher
will take a full-text copy of the article to be assessed
in the next stage. Studies that appear to be relevant but
excluded at this stage will be listed in the “Characteristics
of excluded studies” table, where the reasons for
exclusion will be noted. Researchers will verify the
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final list of included studies. To offer an overview of
the decisions taken during the data collecting phase, a
PRISMA flow chart of the study selection procedure will
be created. Researchers will extract and manage data for
each of the included studies.The data will be taken in
each article consists of study demographics (author, year
of publication, study objectives, location, study design,
hypothesis), characteristics of respondents (age, gender,
and surgical procedure), characteristics of intervention
(type of intervention, format of administration, duration
of intervention, consistency of administration, and study
characteristics including study design, control/other
intervention conditions, measurement time point and
study results), and results in the form of pain intensity
measurements and conclusions (27, 30).

Quality assessment

The risk of bias from the study will be assessed by Joanna
Briggs Institute (JBI) critical appraisal tools for randomized
controlled trial in analyzing the methodological quality
in each study. The JBI used is Randomized Controlled
Trial Tools (29), the checklist tools for RCTs contain
13 assessment criteria. Each criterion was given a
rating of ‘yes’, ‘no’, ‘unclear,” or ‘not applicable, and
each measure was scored ‘yes’ given one point. The
assessment score of each article is based on JBI with a
cut-off value of at least 50%. Studies with scores below
50% will not be included in the review process to avoid
bias in the results and discussion (26).

Data analysis

The analysis method that will be used in this systematic
literature review is a descriptive analysis using content
analysis techniques that present the literature’s findings
narratively. In writing this systematic literature review,
no other additional analytical methods will be added.
The researchers will only summarize the results in the
article and analyze them according to the content.
The measurement results that will be analyzed are the
patient’s level of pain intensity in the first 24 hours
after surgery. The stages of analysis will be used in this
systematic literature review is a comprehensive process
consisting of four interrelated stages: Reading the contents
of the article in depth from all research results, Marking
line by line the study findings, compiling sentences or
findings marked based on similarity of meaning into
themes presented in descriptive writing, and interpreting
the analytical themes then written in the results of the
review. This systematic review will be synthesized using
the narrative method by grouping similar extracted
data according to the measured results to answer the
research objectives. The data is then made into a journal
summary, including the researcher’s name, year of
publication, article title, research objectives, research
location, research samples, methods, interventions,
and summary of results or findings. The summary of
the research articles will be entered into a table sorted
according to the year of publication of the article and
alphabetically according to the format (30).
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DISCUSSION

Postoperative pain is often a common problem in
patients with varying intensity. The “Gate Control”
theory by Melzack and Wall in 1965 is one of the
theories used to describe the analgesic effect of TENS
which reduces pain through the activation mechanism
of nerve fibers, both large and small diameter nerve
fibers that will convey various sensory information to the
central nervous system. The effect of TENS in reducing
pain will be measured using a visual analog scale to
determine changes in pain intensity before and after the
TENS intervention. The most widely used interpretations
of VAS values are < 30 mm as mild pain, 31-70 mm as
moderate pain, and > 70 mm as severe pain. To assess
the results, a ruler is placed along the line, then measure
the distance from the left or “no pain” to the point made
by the patient and write in centimeters (31).

One of the proposed study’s features is that it uses a
reproducible and transparent approach for conducting
a systematic review of the literature. We explicitly
define the types of studies, participants, treatments,
and outcomes that will be included in this protocol,
as well as the data sources, search strategy, data
extraction techniques (including quality evaluation),
and data merging procedures. By disseminating the
study procedure, we strengthen the strategy’s clarity
while reducing the danger of bias, especially selective
outcome reporting. Second, we shall focus only on the
impact of transcutaneous electrical nerve stimulation in
reducing postoperative pain intensity. This results shall
provide high-level information to inform, support and
customize decisions from the clinicians in medical-
surgical settings. This literature study can be used
as a reference for nurses and other health workers in
preparing standard operating procedures and clinical
guidance in providing postoperative pain management
interventions to patients (32).

ACKNOWLEDGEMENTS

We want to express our gratitude to the Faculty of
Nursing, Universitas Padjadjaran, and all individuals
who have directly or indirectly assisted in completing
this article.

REFERENCES

1. Klase S, Pinzon RT, Meliala A. Penerapan
Surgical Safety Checklist Who Di Rsud Jaraga
Implementation of the Who Surgical Safety
Checklist. Berk llm Kedokt Duta Wacana.2016;01-
Nomor(ISSN:24609684):173-82.Available  from:
https://bikdw.ukdw.ac.id/index.php/bikdw/article/
viewFile/25/26

2. World Health Organization.Total number of
inpatient surgical procedures per year. Europe:
World Health Organization; 2020.

336

10.

11.

12.

13.

14.

15.

16.

17.

18.

Brunner & Suddarth. Keperawatan Medikal Bedah.
Edisi 12. Jakarta: ECG; 2014.

Sjamsuhidajat, R., Prasetyono, T., & Riwanto, I.
Buku Ajar Ilmu Bedah:Masalah Pertimbangan
Klinis Bedah dan Metode Pembedahan. 4th
Ed.Jakarta:EGC; 2017.

Kemenkes RI. Standar Pelayanan Minimal Rumah
Sakit. Jakarta: Kemenkes;2013.

Solehati T, Rustina Y. Benson relaxation technique
in reducing pain intensity in women after cesarean
section. Anesthesiol Pain Med. 2015;5(3).

Treede RD. The International Association for the
Study of Pain definition of pain: As valid in 2018 as
in 1979, but in need of regularly updated footnotes.
Pain Reports. 2018;3(2):3-5.

Mayasari CD. Pentingnya Pemahaman Manajemen
Nyeri Non Farmakologi bagi Seorang Perawat. |
Wawasan Kesehat. 2016;1(1):35-42.

Tai YH, Wu HL, Lin SP, Tsou MY, Chang KY. An
investigation of the effect of patient-controlled
analgesia on long-term quality of life after major
surgery: A prospective cohort study. ) Chinese Med
Assoc. 2020;83(2):194-201.

Prabandari DA, Indriasari I, Maskoen TT. Efektivitas
Analgesik 24 Jam Pascaoperasi Elektif di RSUP Dr.
Hasan Sadikin Bandung Tahun 2017. J Anestesi
Perioper. 2018;6(2):98-104.

Redho A, Sofiani Y, Warongan AW. Pengaruh Self
Healing terhadap Penurunan Skala Nyeri Pasien
Post Op. ] Telenursing. 2019;1(1):205-14.

Garcia, J.B., Bonilla, P., Kraychette, D.C., Flores,
F.C., Perez de Valtolina, E.D., Guerrero, C.
Optimizing Postoperative Pain  Management
in Latin America. Rev Bras Anestesiol. 2017;
67(4):395-403.

Maya Safitri Rohmayani JS. Intensitas Nyeri Klien
Pasca Operasi Mayor Di Rumah Sakit Islam
Jemursari Surabaya Maya. 2017;10(2):91-7.
Handayani S, Arifin H, Manjas M. Kajian
Penggunaan Analgetik pada Pasien Pasca Bedah
Fraktur di Trauma Centre RSUP M. Djamil Padang.
J Sains Farm Klin. 2019;6(2):113.

Ayudianningsih NG, Maliya A. Pengaruh Teknik
Relaksasi Nafas Dalam Terhadap Penurunan
Tingkat Nyeri Pada Pasien Pasca Operasi Fraktur
Femur Di Rumah Sakit Karima Utama Surakarta.
Naskah Publ FIK UMS. 2015;1(2):191-9.

Suseno E. Pencegahan nyeri kronis pasca operasi.
Maj Kedokt Andalas. 2017;40(1):40.

Rl M. Pedoman Nasional Pelayanan Kedokteran
Anestesiologi  Dan Terapi Intensif. 2015;139.
Available from: http://hukor.kemkes.go.id/
uploads/produk_hukum/KMK_No._HK_.02_.02-
MENKES-251-2015_ttg_ PNPK_Anestesiologi_
dan_Terapi_Intensif_.pdf

Risnah R, HR R, Azhar MU, Irwan M. Terapi Non
Farmakologi Dalam Penanganan Diagnosis Nyeri
Pada Fraktur :Systematic Review. J Islam Nurs.
2019;4(2):77.

Mal J Med Health Sci 18(SUPP3):333-337, Feb 2022



19.

20.

21.

22.

23.

24.

25.

26.

Malaysian Journal of Medicine and Health Sciences (eISSN 2636-9346)

Andarmoyo, S. Konsep dan Proses Keperawatan
Nyeri. Yogyakarta: Ar- Ruzz; 2013.

Bulechek, G. M. et al. Nursing Intervention
Classification (NIC). 7th edn. Jakarta: Elsevier;
2019.

Rizki FA, Hartoyo M. Health Education Using
The Leaflet Media Reduce Anxiety Levels In Pre
Operation Patients. 2019;3(1):49-57.

Novitasari D. Perbedaan Penambahan
Transcutaneous Electrical Nerve Stimulation (Tens)
Pada Core Stability Exercise Terhadap Penurunan
Nyeri Punggung Bawah (Npb) Non Spesifik.
2016;15.

Borges MR, de Oliveira NML, Antonelli IBS, Silva
MB, Crema E, Fernandes LFRM. Transcutaneous
electrical nerve stimulation is superior than
placebo and control for postoperative pain relief.
Pain Manag. 2020;10(4):235-46.

Vance, C. G. T., Dailey, D. L., Rakel, B. A., & Sluka,
K. A. Using TENS for pain control: the state of the
evidence. Pain Management.2014;4(3):197-209.
Hayes, K. W., & Hall, D. K. Agen Modalitas untuk
Praktik Fisioterapi. Jakarta:EGC; 2015.

The Joanna Briggs Institute. The Joanna Briggs
Institute Reviewers’ Manual 2015: Methodology
for JBl scoping reviews. Joanne Briggs Inst

Mal J Med Health Sci 18(SUPP3):333-337, Feb 2022

27.

28.

29.

30.

31.

32.

[Internet]. 2015;(February 2016):1-24. Available
from:  http://joannabriggs.org/assets/docs/sumari/
ReviewersManual_Mixed-Methods-Review-
Methods-2014-ch1.pdf

Hutton, B., Catala-Lopez, F., & Moher, D. The
PRISMA statement extension for systematic reviews
incorporating network meta-analysis: PRISMA-
NMA. Med Clin (Barc). 2016;147(6):262-266.
Moher D, Liberati A, Tetzlaff J, Altman DG,
Altman D, Antes G, et al. Preferred reporting items
for systematic reviews and meta-analyses: The
PRISMA statement. PLoS Med. 2009;6(7).

Moola S, Munn Z, Tufanaru C, Aromataris E,
Sears K, Sfetcu R, et al. Checklist for Randomized
Controlled Trials. Joanna Briggs Inst [Internet].
2017;1-9. Available from: http://joannabriggs.org/
research/critical-appraisal-tools.html

Nursalam. Penulis Literature Review Dan
Systematic Review Pada Pendidikan. 2020;
Sinardja CD. Penanganan Nyeri Pada Pasien Pasca
Bedah Laparotomi. 2014;

Lopes-jbnior LC, Aparecida R, Lima G, Olson
K, Bomfim E, Neves ET, et al. Systematic review
protocol examining the effectiveness of hospital
clowns for symptom cluster management in
paediatrics. 2019;

337



