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Abstract

Background

Pain is an unpleasant sensory and emotional experience associated with or resembling that
actual or potential tissue damage. Different study findings show that about 55% to 78.6% of
inpatients experience moderate-to-severe pain. Nurses are one of the health professional
who may hear of pain suffered by the patients and who can manage patient suffering by
themselves. Therefore, their correct skill is very important in non- pharmacology and phar-
macology pain management methods.

Objective

To assess non-pharmacological pain management practice and barriers among nurses
working in Debre Tabor Comprehensive Specialized Hospital, Ethiopia.

Methods

Data were collected using structured observational check list with interviewer administered
questionnaires that measure nurses’ practice on non-pharmacological pain management.
Data were entered using Epi Data version 3.1 and analyzed using SPSS (Stastical Package
for Social Sciences) version 23. Bivariable and multivariable analysis were conducted to
examine the association between independent and outcome variables.

Results

A total of 169 nurses participated in the study, with a response rate of 100%. Among the
study participants 94 (55.6%) were females, and the mean age of nurses were 34.9(SD =
5.7) years. Only 44(26%) of nurses had good practice on non- pharmacology pain manage-
ment methods. About 130(77.55%), 125(74.0%), and 123(72.8%) of nurses reported that
inadequate cooperation of physicians, multiple responsibilities of nurses and insufficient
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Abbreviations: ANA, American Nursing
Association; BSc, Bachelor of Sciences; SPSS,
Statistical Package for Social Sciences.

number of nurses per patient ratio as barriers for practice of non -pharmacology pain man-
agement respectively.

Conclusion

Majority of nurses didn’t apply non-pharmacological pain management practices for their
patients in pain and the overall practice level of nurses was very poor. The major identified
obstacle factors for the poor practice of non—pharmacological pain management methods
were nurses’ fatigue, inadequate cooperation of physicians, heavy workload, multiple
responsibilities of nurses, and insufficient number of nurses per patient ratio and unfavor-
able attitude of nurse on non-pharmacology pain management. Even if nurses experiences
different challenges, they shall use non-pharmacological pain management methods com-
plementary to pharmacological treatment of pain as they are low cost and safe. And also
boosting nurse’s attitude towards the effect of non—pharmacological pain management
methods is crucial.

Introduction

Pain is an unpleasant sensory and emotional experience associated with, or resembling that
actual or potential tissue damage [1]. Pain also can be further defined as, whatever the patient
says it is, and it exists whenever the patient says it does [2]. Studies have reported that 55% to
78.6% of inpatients experience moderate-to-severe pain. There are still problems regarding
pain management despite countless training courses, application strategies, and multidisci-
plinary pain teams [3]. According to the American Nurses Association (ANA), the role of
nurses in pain management includes the entire nursing process, assessment of pain, plan of
pharmacologic and non-pharmacologic pain management strategies, implementation and
evaluation of the response of the patient to the interventions [4]. Pain is the major symptom
that brings patients to the healthcare setting and is also the commonest symptom with approx-
imately 79% of hospitalized patients suffer from it [5,6]. Pain management practices are
defined as a set of activities that should be provided by nurses to manage the patients’ pain
effectively which includes assessing the patients’ pain, providing appropriate nurse’s interven-
tions to relieve the patients’ pain and reassessing the patients’ pain after intervention [7,8].
According to the ANA, one of the role of nurses are managing patient pain based on non-
pharmacologic pain management strategies such as psychological, educational and parental
support [9,10]. Pain is influenced by psychological [11], cultural [12], social [13], and spiritual
[14] factors. Even if non-pharmacological pain management do not replace pharmacological
treatment, but these non-pharmacological pain management strategies used as a complemen-
tary to reduce symptoms, affect pain perception, assist with relaxation and to improve sleep
pattern [15,16]. Specific non- pharmacological pain management strategies that Nurses can
use to relief the suffering of patients in the health institution include music therapy, acupunc-
ture, col/hot application, exercise, positioning therapy, massage therapy, social support, spiri-
tual and religious support, hot and cold therapy, relaxation therapy, deep and slow breathing
exercise and distraction therapy [15,17,18]. Nurses are one of the health professional who may
hear of pain suffered by the patients and who can manage patient suffering by themselves.
Therefore, their appropriate and accurate skill is very important in non- pharmacology and
pharmacology pain management methods. Based on research studies in different areas of the
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country there is a knowledge and attitude gap on non-pharmacology pain management
among practicing nurses in hospitals [19,20]. But, to the authors” knowledge, it is hard to find
studies that have been conducted in the study setting as well as in Ethiopia regarding to the
practice of nurses on non-pharmacology pain management methods. So, these facts prompted
the researchers to embark on the assessment of Nurses’ non-pharmacological pain manage-
ment practice and barriers in Debre Tabor Comprehensive Specialized Hospital, Ethiopia.

Methods
Study setting and design

The study was carried out in Debre Tabor Comprehensive Specialized Hospital, which is
found in North Central Ethiopia. Debre Tabor is located 50 kilometers east of Lake Tana and
665 kilometers from the capital city of Ethiopia, Addis Ababa. The study was conducted from
October 1* to December 30, 2020 with descriptive cross-sectional study design.

Population and sample

The study populations were all nurses (N = 169) working in Debre Tabor Comprehensive Spe-
cialized Hospital wards(Medical ward, Surgical ward, Intensive Care Unit ward, Orthopedic
ward, Pediatrics ward, Psychiatry ward, Emergency ward, Recovery ward). Since the study
population was small, we did not determine the sample size rather census was conducted.

Study variables, tools, and data collection procedure

The outcome variable was the practice of nurses on non-pharmacology pain management.
The data were collected using observed structured cheek list with interviewer administered
tools which contained socio-demographic questions, non-pharmacological pain management
checklist and barriers that hindered the use of non-pharmacological pain management meth-
ods questions (S1 File). The tools were validated and adapted from a previous study with in-
depth literature review [14,18,21,22]. The questionnaires were prepared in English and
deployed for the respondents. The questionnaire was also checked thoroughly for objectivity
and variable assessment before it was distributed to the data collectors. Half-day training was
given to the data collectors and the supervisors on the study protocol, including the study
objectives, the relevance of the study and confidentiality of information, respondent’s rights,
and informed consent. One supervisor was a nurse holding Masters Science degree and two
data collectors were nurses holding a Bachelor of Science degree. The scoring method for the
outcome variable was adopted from a previous study [21]; good practice was recorded for
nurses who apply non-pharmacology pain management methods routinely (>75%).

Ethics approval and consent to participate

An ethical clearance letter was obtained from a Research Ethics Committee of Debre Tabor
University, College of health sciences (reference number: 972/2012 E.C./CHS). The permission
and agreement consent was obtained from the study hospital prior to the study after a brief
explanation of the purpose of the study through support letter. Informed written consent was
obtained from all participants after a brief explanation of the aim of study. Confidentiality of
information and privacy of participants’ was respected. The participants were told that infor-
mation they provide use only for the purpose of this study. The names of the participants did
not include questionnaire rather specific codes were used.
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Data processing and analysis

Data were entered into the computer using Epi Data version 3.1 and transported to Statisti-
cal Package for Social Sciences (SPSS) version 23.0 for analysis. Descriptive and inferential
statistics were analyzed and presented. Initially, bivariate logistic regression was carried out
to see the association of each independent variable with the outcome variable. Thereafter, to
see the relationship of Nurses’ practice on non-pharmacology pain management, and socio-
demographic and other variables multivariable logistic regression was used. Variables with
a P-value <0.2 in the Bivariable logistic regression were used in the multiple logistic regres-
sion analysis. P-value <0.05 and 95% confidence level were considered as statistically
significant.

Results

Socio-demographic characteristics of the nurses

A total of 169 nurses participated in the study, with a response rate of 100%. Among the study
participants 94 (55.6%) were females, and the mean age of nurses were 34.9(SD = 5.7) years.
About three fourth 125 (74%) of nurses marital status were married. Regarding educational
status 132 (78.1%) were qualified with BSc degree in nursing, and only 24(14.2%) of nurses
had training on non -pharmacology pain management (Table 1).

Table 1. Sociodemographic characteristics of nurses working in Debre Tabor Comprehensive Specialized Hospi-
tal, Ethiopia, 2020.

Variables Frequency Percent (%)
A B oD T AT e e e
D .. S | A £ 2
e POTBOYAIS - 102 004
e SOTAO YIS e LU & 3B
46-55 years 7 4.1
S
_______________________________ Male e T
Female 94 55.6
Mantal status e e
. - EC N 0.0
_____________________________ Married 12| TAS
_____________________________ Divorced e e
Widowed 3 1.8
Educational level e
e DOC MUrsedegree | B2 81
Diploma nurse 37 21.9
Yearof Nursing experiences e
_____________________________ SRS e
____________________________ aol0years 82
e MO20eRrs ] Sc N & 207
>20 years 16 9.5
Trained on non- pharmacology pain management |
________________________________ e 2 M2
No 145 85.8

https://doi.org/10.1371/journal.pone.0253086.t001
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Nurses practice on non-pharmacological pain management methods

Regarding to nurses non pharmacology pain management practice 37(21.9%) of nurses apply
movement restriction/resting, 31(18.3%) routinely use therapeutic communication with
patient and family, 26(15.4%) apply hot or cold local packages routinely and 9(5.3%) of nurses
provide quiet and comfortable room/reduce light intensity & alarms for the patients as non-
pharmacology pain management. But, 169(100%) of nurses were never used acupuncture/acu-
pressure as non-pharmacology patient pain management method. The overall non- pharma-
cology pain management practice level of nurses in Debre Tabor Comprehensive Specialized
Hospital showed that only 44(26%) of nurses had good practice on non- pharmacology pain
management methods (Table 2).

Table 2. Non-pharmacological pain management method utilization by nurses working in Debre Tabor Compre-
hensive Specialized Hospital, Ethiopia, 2020.

Variables Frequency Percent (%)

Repositioning

____________________________________ L 1 1 SO . S
Routinely 11 6.5

Apply hot or cold local packages

Routinely 11 6.5
Conduct Hydrotherapy/partial bathing | |
____________________________________ Never |13 %05
Routinely 16 9.5

Apply movement restriction/resting

Routinely 37 219
Therapeutic Communication with patientand family |
____________________________________ Never o138 |8L7
Routinely 31 18.3
Use therapeutictonch ! ol
____________________________________ Never o178
Routinely 32 18.9

Apply massaging techniques

Routinely 26 15.4
Distract the patient by listening light music/watching television | |
____________________________________ Never 19305
Routinely 16 9.5
Help the patientto pray
____________________________________ NV e 10|88
Routinely 19 11.2
Provide quiet & comfortable room/reduce light intensity &alarms |
____________________________________ Never 160\
Routinely 9 5.3

Use comfort devices(special mattress)

(Continued)
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Table 2. (Continued)

Variables Frequency Percent (%)

____________________________________ Never XS 9
Routinely 10 5.9

Counseling/provide education for patientand families | |

____________________________________ Never 530S
Routinely 16 9.5

Acupuncture/acupressure

Never 169 100.0

https://doi.org/10.1371/journal.pone.0253086.t002

Barriers to the use of non-pharmacological pain management methods

Among the major obstacles or barriers identified by nurses for poor performance of non-phar-
macological pain management for patients admitted in the ward; the following factors take the
greatest responsibility. Based on nurses response around 121 (71.6%) said Nurses’ fatigue, 130
(77.55%) inadequate cooperation of physicians, 121(71.6%) Nurses insufficient motivation to
use non -pharmacology pain management methods because of low salary, about three fourth
125(74.0%) said heavy workload, 122(72.2%) disinclination and unwillingness to use non-
pharmacological pain management, 125(74.0%) multiple responsibilities of nurses, 123(72.8%)
an insufficient number of nurses per patient ratio and 113(66.9%) of nurse reported that inade-
quate training of nurses on non-pharmacological pain management methods (Table 3).

Table 3. Barriers to the use of non-pharmacological pain management methods among nurses working in Debre
Tabor Comprehensive Specialized Hospital, Ethiopia, 2020.

Variables Yes, N No, N
(%) (%)

Managers’ disinclination & noncooperation regarding the provision of non -pharmacology | 117(69.2) | 52(30.8)
pain management

Inadequate facilities to use non-pharmacological methods 92(54.4) | 77(45.6)
Infrequent use of non-pharmacological methods 115(68.0) | 54(32.0)
Nurses’ fatigue 121(71.6) | 48(28.4)
Inadequate nursing work experience and skills 110(65.1) | 59(34.9)
Inadequate cooperation of physicians 123(72.8) | 46(27.2)
Nurses insufficient motivation to use non -pharmacology pain management methods 121(71.6) | 48(28.4)
because of low salary

A heavy workload 125(74.0) | 44(26.0)
Nurses insufficient knowledge about the latest research findings 118(69.8) | 51(30.2)
Disinclination and unwillingness to use non-pharmacological 122(72.2) | 47(27.8)
Nurses feeling that they are not adequately equipped to use such method 119(70.4) | 50(29.6)
Multiple responsibilities 125(74.0) | 44(26.0)
Nurses inadequate knowledge about the complications of inadequate pain management 118(69.8) | 51(30.2)
Inaccessibility of proper pain assessment tools 111(65.7) | 58(34.3)
An insufficient number of nurses in ward 123(72.8) | 46(27.2)
Some patients’ inability to communicate and express pain 113(66.9) | 56(33.1)
The high cost of some non-pharmacological methods 105(62.1) | 64(37.9)
A chaotic environment 112(66.3) | 57(33.7)
Inadequate training on non-pharmacological methods 113(66.9) | 56(33.1)
Unstable health condition of patients 106(62.7) | 63(37.3)

(Continued)
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Table 3. (Continued)

Variables Yes, N No, N
(%) (%)
Nurses’ disinclination to use non-pharmacological methods 113(66.9) | 56(33.1)
Insufficient knowledge about the pain behaviors of patients 107(63.3) | 62(36.7)
Cultural differences between patients and nurses 103(60.9) | 66(39.1)

Note: N = Number, % = percent.

https://doi.org/10.1371/journal.pone.0253086.t003

Factors associated with nurses’ practice on non-pharmacological pain
management

In this study; Nurses who have non-pharmacology pain management training were three
times (adjusted odds ratio [AOR] = 2.28, 95% CI = 1.14-6.32) more likely to have good prac-
tice on non-pharmacology pain management than nurses who didn’t have the training. Nurses
who said that heavy workload and multiple responsibilities are an obstacle for the practice of
non-pharmacology pain management were two times (adjusted odds ratio [AOR] = 2.61, 95%
CI = 1.08-13.46) and three times (adjusted odds ratio [AOR] = 3.35,95% CI = 1.42,-11.23)
high likely to have good practice on non-pharmacology pain management than nurses who
denies the obstacle respectively. Nurses with favorable attitude for non-pharmacology patient
pain management were a positive predictor for good practice of non-pharmacology pain man-
agement (adjusted odds ratio [AOR] = 2.68, 95%CI = 2.13-8.01) (Table 4).

Table 4. Logistic regression analysis for practice of nurses’ on non-pharmacological pain management in Debre Tabor Comprehensive Specialized Hospital, Ethio-
pia, 2020.

Variables Practice of nurses on COR(95% CI) AOR(95% CI)
non -pharmacology pain management
Poor, n (%) Good, n (%)
U AU U A (U
e MRl 61813) | 4(187) LS LS
Female 64 (68.1) 30(31.9) 2.04(0.98, 4.23) 2.20(0.265, 18.25)
Educationallevel e
________________________________ BScmurse . |96027) _|36073) _ |134056325) | 460053,3933)
Diploma nurse 29(78.4) 8(21.6 1 1
Trained on non -pharmacology pain management |
___________________________________ Yes 1260 [1200) | 3.53(L45,860)°  1282(1.14,632)
No 113(77.9) 32(22.1) 1 1
Inadequate cooperation of physictans
___________________________________ Yes .. 83(675) |A40325) 5.06(0.69,15.09) |426(0.3412.19)
No 37(80.4) 9(19.6) 1 1
Aheavyworkload e
___________________________________ Yes .. 85(680) 40(320) | 471(1.57,14.05)  12.61(1.081346"
No 40(90.9) 4(9.1) 1 1
Multiple responsibilities e e
___________________________________ YeS | 970580) 131042) |470(158,1406) 335(1.42,1123)
No 36(87.8) 5(12.2) 1 1
Aninsufficient number of nursesinwards L
___________________________________ XS e |84(683)  [39G17)  |381(1.39,10.38)  [286(1.17.9.24)"
(Continued)
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Table 4. (Continued)

Variables

No

Knowledge of nurses on non-pharmacology pain management

Poor knowledge

Attitude of nurses on non-pharmacology pain management

Unfavorable attitude

Practice of nurses on COR(95% CI) AOR(95% CI)
non -pharmacology pain management
Poor, n (%) Good, n (%)
41(89.1) 5(10.9) 1 1

________________________ 278) | 3BA22) | 889GS02256) | 72702.96,20.14)
73(92.4) 6(7.6) 1

________________________ 16067) M033) _ 41@74915) 26513800
94(94.5) 15(5.5) 1

Note: n = number, % = percent, CI = confidence interval, COR = crude odds ratio, AOR- adjusted odds ratio.

https://doi.org/10.1371/journal.pone.0253086.t004

Discussion

In Ethiopia, few studies have assessed the practice of nurses’ regarding to non-pharmacological
pain management; hence, the goal of this study was to assess the practice of nurses’ towards
non-pharmacological pain management among nurses working in Debre Tabor Comprehen-
sive Specialized hospital.

This study revealed that only 26% of nurses had good practice on non-pharmacological
pain management. Our research result is similar with research done in Cairo University Hos-
pital, Egypt the majority of nurses didn’t use non- pharmacological pain management meth-
ods/didn’t have good practice [23] and 40% of nurses in Illinois Wesleyan University have
good practice on non-pharmacological pain management [24]. In our study setting for the
poor implementation of non-pharmacological pain management methods; nurses’ infrequent
training on non-pharmacological pain management methods, nurse’s unfavorable attitude
towards non-pharmacological pain management, incorporation of physicians with nurses,
poor nursing process implementation are the major accountable obstacles. The present finding
shows that nurse’s experiences shortage of time due to increase work load and multiple
responsibilities therefore nurses simply use pharmacological pain management protocol rather
than using these therapeutic approaches of non-pharmacological pain management methods.
This outcome is quite similar with study done at Makkah El-Mukarramah hospitals [25].
Regarding to nurses’ knowledge on non- pharmacological pain management methods 53.3%
of participants had good knowledge. Our study finding is in congruent with research done at
Benshangul Gumuz Hospitals 51.2% [20] and Iran Bindura Hospital 48.2% [26]. But, this
study finding is lower compared with studies done in Zimbabwe 64.5% [27] and southern part
of Ethiopia 78.1% [28]. The possible reasons may be variations in study setting, lack of training
on non-pharmacological pain management, unwillingness of nurses to know the methods and
disinclination of managers for non-pharmacological pain management. Regarding to nurses’
attitude this study showed that 35.5% of nurses” have favorable attitude towards non-pharma-
cological pain management methods. It is lower than studies done at Benshangul Gumuz Hos-
pitals 47% [20] and Iran Bindura Hospital 54% [26]. This discrepancy may be due to personal
rating differences, sample size and socio demographic variation among the practicing nurses.
In our study nurses with favorable attitude for non-pharmacology pain management methods
were statistically significant associated with good practice of non-pharmacology pain manage-
ment (adjusted odds ratio [AOR] = 2.68, 95%CI = 2.13-8.01). Moreover, nurses” education
showed that no statistically significant association with the practice of non-pharmacological
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pain management methods This finding is similar with research done in Egypt [21]. This simi-
larity indicates that even the educational level of nurses has been increased, their practice on
non-pharmacological pain management methods is low rather their attitude matters for their
implementation. The major barriers that hindered non-pharmacological pain practices from
being used by nurses were lack of time, nurses’ workload and multiple responsibilities of
nurses. This result also congruent with the above research [21]. This similarity might be due to
most African countries share similar characteristics in the health care system.

Conclusion

Majority of nurses in Debre Tabor Comprehensive specialized Hospital didn’t apply non-
pharmacological pain management practices for their patients in pain and the overall practice
level of nurses were very poor. Nurses with favorable attitude had significant association with
good practice of non-pharmacological patient pain management methods. So, boosting
nurse’s attitude towards the effect of non-pharmacological patient pain management methods
is crucial. The major identified obstacles factors for the poor practice of non-pharmacological
patient pain management methods were nurses’ fatigue, inadequate cooperation of physicians,
nurses insufficient motivation to use non -pharmacology pain management methods because
of low salary, heavy workload, disinclination of the managers to use non-pharmacological pain
management, multiple responsibilities of nurses, and an insufficient number of nurses per
patient ratio. Therefore, theoretical and practical non-pharmacological pain management
interventions should be incorporated in nursing curricula and advocating of the need and
importance of non-pharmacological pain management methods. Moreover, regular dissemi-
nation of updated information to the nurses on these non-pharmacological pain management
methods is recommended. And also they shall use non-pharmacological pain management
methods complementary to pharmacological treatment of pain as they are low cost and safe.

Supporting information

S1 File. Socio-demographic questions, non-pharmacological pain management checklist
and barriers that hindered the use of non-pharmacological pain management methods
questions.

(DOCX)

Acknowledgments

The authors are grateful to the data collectors and study participants.

Author Contributions

Conceptualization: Shegaw Zeleke, Amare Kassaw, Yeshambaw Eshetie.
Data curation: Shegaw Zeleke.

Formal analysis: Shegaw Zeleke, Yeshambaw Eshetie.

Funding acquisition: Amare Kassaw.

Methodology: Shegaw Zeleke, Amare Kassaw.

Project administration: Yeshambaw Eshetie.

Resources: Yeshambaw Eshetie.

Software: Amare Kassaw, Yeshambaw Eshetie.

PLOS ONE | https://doi.org/10.1371/journal.pone.0253086 June 15, 2021 9/11


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0253086.s001
https://doi.org/10.1371/journal.pone.0253086

PLOS ONE

Nurses’ non-pharmacological pain management practice and barriers

Validation: Shegaw Zeleke.

Visualization: Shegaw Zeleke, Amare Kassaw.

Writing - original draft: Shegaw Zeleke, Amare Kassaw.

Writing - review & editing: Shegaw Zeleke, Amare Kassaw, Yeshambaw Eshetie.

References

1.

10.

11.

12

13.

14.

15.

16.

17.
18.

19.

20.

Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson S, et al. The revised International Association
for the Study of Pain definition of pain: concepts, challenges, and compromises. Pain. 2020; 161
(9):1976-82. https://doi.org/10.1097/j.pain.0000000000001939 PMID: 32694387

Lilley LL, Collins SR, Snyder JS. Pharmacology and the Nursing Process E-Book: Elsevier Health Sci-
ences; 2019.

Benimana O. Knowledge, attitudes, practices and challenges faced by nurses in pain management
among surgical patients, in one Referral Hospital in Rwanda: University of Rwanda; 2017. https://doi.
org/10.4155/fmc-2017-0001 PMID: 28632424

Fosnocht DE, Heaps ND, Swanson ER. Patient expectations for pain relief in the ED. The American
journal of emergency medicine. 2004; 22(4):286-8. https://doi.org/10.1016/j.ajem.2004.04.011 PMID:
15258870

Alzghoul Bl, Abdullah NAC. Pain management practices by nurses: an application of the knowledge,
attitude and practices (KAP) model. Global journal of health science. 2016; 8(6):154.

LuiLY, So WK, Fong DY. Knowledge and attitudes regarding pain management among nurses in Hong
Kong medical units. Journal of clinical nursing. 2008; 17(15):2014—21. https://doi.org/10.1111/j.1365-
2702.2007.02183.x PMID: 18720572

Hossain MS. Nurses’ knowledge and attitudes, and pain management practice of post-operative chil-
dren in Bangladesh: Prince of Songkla University; 2010.

Kwekkeboom KL, Herr K. Assessment of pain in the critically ill. Critical care nursing clinics of North
America. 2001; 13(2):181-94. PMID: 11866401

Dukes IM. Increasing Patient Satisfaction Scores on the Pain Management Section of the Hospital Con-
sumer Assessment of Healthcare, Providers, and Systems Survey: University of Hawai'‘i at Manoa;
2018.

Fosnocht D, Swanson E, Stephen R. Patient Expectations for Pain Relief in the Emergency Depart-
ment. Annals of Emergency Medicine. 2005; 3(46):49.

Linton SJ, Shaw WS. Impact of Psychological Factors in the Experience of Pain. Physical Therapy.
2011;91(5):700—-11. https://doi.org/10.2522/ptj.20100330 PMID: 21451097

Callister LC. Cultural Influences on Pain Perceptions and Behaviors. Home Health Care Management &
Practice. 2003; 15(3):207—11.

Craig KD. The social communication model of pain. Canadian Psychology/Psychologie canadienne.
2009; 50(1):22. https://doi.org/10.1007/BF03321601 PMID: 19627668

El Geziry A, Toble Y, Al Kadhi F, Pervaiz M, Al Nobani M. Non-pharmacological pain management.
Pain management in special circumstances. 2018:1-14.

Lakha SF, Pennefather P, Badr HE, Mailis-Gagnon A. Health services for management of chronic non-
cancer pain in Kuwait: a case study review. Medical Principles and Practice. 2016; 25(Suppl. 1):29-42.
https://doi.org/10.1159/000442526 PMID: 26595816

Rawlinson F, Gwyther L, Kiyange F, Luyirika E, Meiring M, Downing J. The current situation in educa-
tion and training of health-care professionals across Africa to optimise the delivery of palliative care for
cancer patients. Ecancermedicalscience. 2014;8.

Snell K, Leng M, Downing J, Barnard A, Murray S, Grant L. A Palliative Care Curriculum Toolkit.

Kumar S. Models of delivering palliative and end-of-life care in India. Current opinion in supportive and
palliative care. 2013; 7(2):216—22. https://doi.org/10.1097/SPC.0b013e3283610255 PMID: 23635881

Liyew B, Dejen Tilahun A, Habtie Bayu N, Kassew T. Knowledge and Attitude towards Pain Manage-
ment among Nurses Working at University of Gondar Comprehensive Specialized Hospital, Northwest
Ethiopia. Pain research & management. 2020; 2020:6036575. https://doi.org/10.1155/2020/6036575
PMID: 32256910

JiraL, Weyessa N, Mulatu S, Alemayehu A. Knowledge and Attitude Towards Non-Pharmacological
Pain Management and Associated Factors Among Nurses Working in Benishangul Gumuz Regional

PLOS ONE | https://doi.org/10.1371/journal.pone.0253086 June 15, 2021 10/11


https://doi.org/10.1097/j.pain.0000000000001939
http://www.ncbi.nlm.nih.gov/pubmed/32694387
https://doi.org/10.4155/fmc-2017-0001
https://doi.org/10.4155/fmc-2017-0001
http://www.ncbi.nlm.nih.gov/pubmed/28632424
https://doi.org/10.1016/j.ajem.2004.04.011
http://www.ncbi.nlm.nih.gov/pubmed/15258870
https://doi.org/10.1111/j.1365-2702.2007.02183.x
https://doi.org/10.1111/j.1365-2702.2007.02183.x
http://www.ncbi.nlm.nih.gov/pubmed/18720572
http://www.ncbi.nlm.nih.gov/pubmed/11866401
https://doi.org/10.2522/ptj.20100330
http://www.ncbi.nlm.nih.gov/pubmed/21451097
https://doi.org/10.1007/BF03321601
http://www.ncbi.nlm.nih.gov/pubmed/19627668
https://doi.org/10.1159/000442526
http://www.ncbi.nlm.nih.gov/pubmed/26595816
https://doi.org/10.1097/SPC.0b013e3283610255
http://www.ncbi.nlm.nih.gov/pubmed/23635881
https://doi.org/10.1155/2020/6036575
http://www.ncbi.nlm.nih.gov/pubmed/32256910
https://doi.org/10.1371/journal.pone.0253086

PLOS ONE

Nurses’ non-pharmacological pain management practice and barriers

21.

22,

23.

24,

25.

26.

27.

28.

State Hospitals in Western Ethiopia, 2018. Journal of Pain Research. 2020; 13:2917. https://doi.org/10.
2147/JPR.S265544 PMID: 33235490

Khalil NS. Critical care nurses’ use of non-pharmacological pain management methods in Egypt.
Applied Nursing Research. 2018; 44:33-8. https://doi.org/10.1016/j.apnr.2018.09.001 PMID: 30389057

Kia Z, Allahbakhshian M, llkhani M, Nasiri M, Allahbakhshian A. Nurses’ Use of Non-Pharmacological
Pain Management Methods in Intensive Care Units: A Descriptive Cross-Sectional Study. Complemen-
tary Therapies in Medicine. 2021:102705. https://doi.org/10.1016/j.ctim.2021.102705 PMID: 33677019

Ali NS. Critical Care Nurses’ Application of non pharmacological Pain Management Approaches at
Cairo University Hospitals. Egyptian Journal of Nursing. 2015; 10(1).

Bicek E. Nurses’ attitudes, knowledge, and use of nonpharmalogical pain management techniques and
therapies. 2004.

Ali HS, Ibrahim Y, Mohamed E. Non-pharmacological pain management: nurses’ knowledge, attitudes
and practices in selected hospitals at Makkah El-Mukarramah. Life Science Journal. 2013; 2(10).

Manwere A, Chipfuwa T, Mukwamba MM, Chironda G. Knowledge and attitudes of registered nurses
towards pain management of adult medical patients: a case of Bindura hospital. Health Science Jour-
nal. 2015; 9(4):1.

Moceri JT, Drevdahl DJ. Nurses’ knowledge and attitudes toward pain in the emergency department.
Journal of Emergency Nursing. 2014; 40(1):6—12. https://doi.org/10.1016/j.jen.2012.04.014 PMID:
22841012

Woldehaimanot TE, Saketa Y, Zeleke A, Gesesew H, Woldeyohanes T. Pain knowledge and attitude: a
survey among nurses in 23 health institutions in Western Ethiopia. Gaziantep Med J. 2014; 20(3):254—
60.25.

PLOS ONE | https://doi.org/10.1371/journal.pone.0253086 June 15, 2021 11/11


https://doi.org/10.2147/JPR.S265544
https://doi.org/10.2147/JPR.S265544
http://www.ncbi.nlm.nih.gov/pubmed/33235490
https://doi.org/10.1016/j.apnr.2018.09.001
http://www.ncbi.nlm.nih.gov/pubmed/30389057
https://doi.org/10.1016/j.ctim.2021.102705
http://www.ncbi.nlm.nih.gov/pubmed/33677019
https://doi.org/10.1016/j.jen.2012.04.014
http://www.ncbi.nlm.nih.gov/pubmed/22841012
https://doi.org/10.1371/journal.pone.0253086

