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Abstract

Objective: To assess the impact of a newly developed educational course in terms of improvement in post-test 
scores in clinical skills assessment of patients with patient-controlled intravenous analgesia (PCIA) and epidural 
analgesia using the Likert scale among nursing staff working in a tertiary care teaching hospital.

Introduction: Nurses require certain clinical skills to assess patient’s pain adequately. This can be achieved through 
regular on-the-job training and educational workshops. This will enhance nurses’ clinical practice regarding pain 
assessment and improve pain treatment and patient satisfaction. 

Methods: After getting approval from the Institutional Review Committee an education course was developed 
and implemented. A total of 86 nursing staff attended the course. Teaching methodologies included online 
lectures, small group tutorials, and hands-on workshops using demonstrations of locally developed videos. Pain 
assessment skills were assessed at the start of the workshop and the end of the session using PCIA and Epidural 
Likert scale assessment forms on simulated patients in this experimental, pre-and post- (single-arm) study. 

Results: Eighty-six participants completed the course, of which 50 (58.1%) were female. In the clinical skill 
assessment of patients using PCIA, the mean difference in PCIA assessment scores of participants before and after 
the workshop was 13.88 (90.79%), which was statistically significant (p=<0.001). In the epidural skills assessment, 
the mean difference in the score of participants before and after the workshop was 15.09 (79.47%), which was 
statistically significant (p=<0.001).

Conclusion: The educational course had a significant impact on increasing the understanding of pain assessment 
among nursing staff with statistically significant improvement in their clinical skills.
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Introduction

Pain assessment is a significant issue in post-
operative patients. Routinely, ward nurses are 
responsible for assessing and documenting patient’s 
pain regularly. If a patient has moderate or severe 
pain, they provide pain medications as per the 
guidance of physicians. Inappropriate acute pain 
management results in various physiological and 
psychological alterations, and economic burdens to 
patients. Gaps have been identified regarding post 
operative pain management because of a lack of 
awareness, knowledge, and training of nursing staff 
about acute pain relief. 

Nurses play a pivotal role in patient care as 
primary responders to various healthcare concerns. 
Within this context, ward nurses hold a crucial 
responsibility for assessing and promptly addressing 
pain as well as managing potential side effects 
associated with analgesics Therefore, they must 
have adequate knowledge and awareness regarding 
postoperative pain.1,2 Sayed et al. in their study 
demonstrated that most nursing staff (93.8%) exhibit 
limited awareness regarding pain assessment and its 
treatment. The study recommends that nursing staff 
should have on-the-job training and regular refresher 
courses to enhance their knowledge and clinical skills 
to improve clinical practice and patient care.3Acute 
pain is a common issue and has multiple reasons, 
such as surgery, trauma, childbirth, burns, medical 
issues, natural disasters, etc. Patients’ expectations 
for pain management are notably shaped by cultural 
influences and personal beliefs. In low- and middle-
income countries (LMICs) healthcare staff frequently 
lack sufficient education on the significance of pain 
treatment, resulting in under utilization of available 
pain medications.4 Our population data shows the 
frequency of moderate to severe pain between 51.4% 
to 66.8%.5

In adequate post operative pain management 
carries financial, physiological, psychological, 
and ethical repercussions.6 Implementing regular 
in-service training and educational courses has 
the potential to enhance nurses’ knowledge and 
practices leading to improvements in their overall 
clinical performance. Existing literature supports the 
favourable outcome of online education sessions on 
the learning ability of trainee nurses.7 The presented 

hybrid pain education course represents a pioneering 
initiative in Pakistan, specifically tailored to improving 
nurses’ clinical skills in pain assessment. The study’s 
objectives were to evaluate the educational course’s 
effectiveness in enhancing clinical skills related to 
pain assessment among nursing staff working in 
adult surgical and medical wards in a tertiary care 
teaching hospital.

Material and Methods

The authors developed an educational course 
focusing on pain assessment consisting of five hours 
of contact time. This course was conducted on five 
different occasions over three months (March to 
May 2022) at The Aga Khan University, a tertiary 
care teaching hospital in Karachi Pakistan. Ethical 
approval was granted by the Institution Ethics 
Review Committee (ERC# 2022-7077-20401) and 
permission was obtained from the chairs and nursing 
managers of the respective Departments. Written and 
informed consent was taken from all participants. 
Strict confidentiality measures were implemented, 
ensuring that participants, names, and identities 
were not disclosed at any time, and all collected 
information was kept confidential. 

This study includes both male and female, 
clinical nursing instructors, registered nursing staff, 
nurse technicians, and healthcare assistants actively 
engaged in pain management at adult medical and 
surgical wards. Those participants who did not 
consent to participation, midwives working in the 
labour room, nurses working in out-patient units, and 
nurses working in the emergency department were 
excluded from this study. Sampling techniques were 
non-probability purposive sampling, and the study 
design was experimental, Pre and post- (single-arm).

Education Course

The hybrid education course was developed after 
the approval and then implemented.

Course Development

The faculty members of the Departments of 
Anaesthesiology and Educational Development 
collaborated to design a hybrid course tailored for 
the nursing staff working in the medical and surgical 
wards of the authors’ hospital. The course had two 
components, 
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i.	 Online (web-based on virtual learning 
environment, VLE) 

ii.	 Physical (hands-on workshop). 

The online component on VLE lastedninety 
minutes while the physical hands-on workshop 
spanned approximately five hours. The course 
was designed by four anaesthesia faculty members 
involved in providing pain services, one registered 
pain nurse, and two faculty members from the 
Department of Education Development. All members 
of the course group have extensive experience in 
teaching and take regular sessions with medical and 
nursing students. The course group utilisedrecent 
literature in developing the content of the course.  
The online component (web-based on VLE) consisted 
of short (10 to 15 minutes) pre-recorded presentations 
by subject experts and two updated articles on pain 
assessment and management.

Teaching methodologies included online lectures 
(asynchronous, prerecorded lectures and reading 
materials), small group discussions, problem-specific 
interactive learning, case-based clinical scenarios, 
hands-on workshops, and locally developed video-
based learning. For the skills assessment, two data 
collection tools were developed as follows,

i.	 Likert scale for the assessment of patients 
using PCIA.

ii.	 Likert scale for the assessment of patients 
receiving epidural infusion.

Epidural and PCIA infusion techniques are 
routinely used to provide pain relief to hospitalized 
patients. Standardized forms are routinelyutilized 
during pain management of patients receiving 
PCIA and Epidural infusion. To assess the course 
participants, these forms were modified to a five-
point Likert scale. Initially, these modified forms 
underwent a pilot phase on nursing staff involved 
in the care of patients. After incorporating comments 
and suggestions from the experts, the forms were 
further modified and then used in this course.8

Implementation of the course

Communication was established with 
Department Chairs, and nursing managers of medical 
and surgical Departments/wards to disseminate 

information about this course. Emails were sent 
requesting to nominate nursing staff for this course. 
The participants were selected from the nominated 
candidates as per the inclusion criteria for the course. 
Selected participants received an email containing 
a registration link and the consent form from the 
Departmental staff. Participants were asked to 
register on VLE, once they agreed to take part in this 
educational course. Written and informed consent 
was taken from all course participants on the day of 
the workshop. 

Educational courses were conducted by the 
faculty and staff members of the Department of 
Anaesthesiology and skills assessment was done 
by the pain consultants. To facilitate the online 
component/session, upload educational materials, 
and trouble shoot a staff member received training 
from the IT Department. Before commencing the 
workshop, all facilitators and assessors were briefed 
about the assessment process and clinical skills 
assessment tools used during the workshop. All 
registered participants were divided into five groups 
of 16 to 18 each with a mixed sample of participants. 
The IT Department staff uploaded all learning 
materials onto the Virtual Learning Environment 
(VLE) and closely monitored the course activities. Two 
weeks before the hands-on workshop, a password-
protected Link for learning material (pre-recorded 
lectures and two recent articles) was shared with the 
participants online on VLE. Participants were asked 
to listen to the lectures and read two articles before 
attending the hands-on workshop. In this way, a total 
of five hybrid educational courses were conducted in 
three months (March to May 2022). Assessment of 
the clinical skills of all participants was done at the 
start of the workshop and the end of the session using 
PCIA and Epidural Likert scale forms on simulated 
patients. (attached as supplementary materials) 

Statistical analysis

SPSS version 19.0 (Inc. Chicago, Ill, USA) was 
used to enter and analyze data. For both pre-course 
and post-course assessment classifying under 
different domains for the pain assessment, PCIA, and 
epidural skills assessment. Only those participants 
who completed both PCIA and epidural skills 
assessments were considered for analysis. 
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Mean and standard deviation were estimated 
for descriptive analysis for each domain as well as 
overall performance. The mean differences were 
then computed along with their 95% confidence 
intervals (CIs). The Shapiro-Wilk and Kolmogorov-
Smirnov test was used to ensure that the distribution 
of all variables was normal. Based on the asymmetric 
distribution, the paired Wilcoxon signed rank-test 
was used to compare and determine whether there 
was a statistically significant difference in the pre-test 
and post-test scores. A P-value of 0.05 was considered 
the significant threshold. The data were analyzed 
using R Studio 4.1.2 (R Foundation for Statistical 
Computing).

Results

The reliability or internal consistency of the 
assessment tools, the 5-point Likert scale used for 
the assessment of patients using PCIA was excellent, 

that is 94% with Cronbach’s alpha of 0.94 and 95% CI 
of 0.89 to 0.96. The reliability or internal consistency 
of the 5-point Likert scale used for the assessment of 
patients using epidural infusion was excellent, that 
is 93% with Cronbach’s alpha of 0.93 and 95% CI of 
0.88 to 0.96.

A total of one hundred and six (n=106) nursing 
staff were enrolled in this educational course and 
ninety-two (n=92) attended the online component 
of the courses. Eighty-six (n=86, 93.4%) out of 92 
completed hands-on workshops of which 50 (58.1%) 
were female and 36 (41.9%) were male. Nursing 
staff included registered nurses, assistant head 
nurses, clinical nurse instructors, nurse technicians, 
and healthcare assistants. Clinical work areas, 
designations, and years of experience of the study 
participants are presented in Table 1. 

Table 1: Clinical work areas, designations, and years of experience of the participants (86)

Variable n (%)

Clinical work area

Medical and allied ward 15 (17.4%)

Post anaesthesia care unit (PACU) 31 (36.0%)

Surgical and allied ward 40 (46.5%)

Designation

Assistant head nurse/ Nurse instructor 6 (7.0%)

Health care assistant/ Nurse technician 17 (19.8%)

Registered nurse 63 (73.3%)

Work experience (years)

Less than one 5 (5.8%)

One to five 46 (53.5%)

Five to ten 27 (31.4%)

More than ten 8 (9.3%)

Regarding PCIA skill assessment, the comparison 
of the mean PCIA step-by-step skills assessment 
score of participants before the workshop was 15.2 
± 8.05 and after the workshop was 29.0 ± 6.37 with 

a mean difference of 13.88 (90.79%), 95% CI of 12.27-
15.50 which was statistically significant (p=<0.001) 
(Figure 1). 
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Figure 1: Overall comparison of mean PCIA skills assessment score of participants before and after the 
workshop (n=86)

The mean score of participants showing the 
overall ability to assess a patient using PCIA before 
the workshop was 2.20 ± 0.97 and after the workshop 
was 3.67 ± 0.69 with a mean difference of +1.48 
(67.27%), 95% CI of 1.28 – 1.68, which was statistically 
significant (p=<0.001). Participants showed an 
overall 90.79% improvement in the skills of assessing 
patients using PCIA after attending the course.

Regarding epidural skill assessment, the 
comparison of the mean epidural step-by-step skills 
assessment score of participants before the workshop 
was 19.0 ± 8.98 and after the workshop, the score was 
34.1 ± 6.27 with a mean difference of 15.09 (79.47%), 
and 95% CI of 13.50-16.68, which was statistically 
significant (p=<0.001) (Figure 2). 

Figure 2: Overall comparison of mean epidural skills assessment score of participants before and after the 
workshop (n=86)
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The mean score of participants showing the 
overall ability to assess a patient with epidural 
before the workshop was 2.67 ± 0.94 and after the 
workshop was 4.07 ± 0.59 with a mean difference of 
+ 1.40 (52.43%), and 95% CI 1.21 – 1.58, which was 
statistically significant (p=<0.001). The participants 
showed an overall 79.47% improvement in the skills 
of assessing patients receiving epidural analgesia 
after attending the course.

Sub-group analysis showing the effect of different 
variables on PCIA skills assessment scores

In the univariate analysis of PCIA-related skills, 
the effect of educational courses was comparable in 
both male and female gender (p=0.845). Participants 
from the post-anaesthesia care unit (PACU) showed 

lesser improvement in skills as compared to the 
surgical and medical ward nurses, but this difference 
was not statistically significant (p=0.059). Nurse 
technicians and healthcare assistants showed greater 
improvement in skills as compared to the registered 
nurses, assistant head nurses, and clinical nurse 
instructors, but this difference was not statistically 
significant (p=0.948).

In the multivariate analysis of PCIA, the linear 
regression coefficient for participants from PACU 
showed lesser improvement in skills scores after the 
course as compared to those from the medical and 
surgical ward, but it was not statistically significant 
(p=0.070) (Table 2).

Table 2: Univariate and multivariable analysis showing the effect of different factors on pre and post-test 
skills scores for PCIA.

Variable Univariate Models Multivariable model
β(SE) P-Value 95%CI Adjusted 

β(SE)
P-Value 95%CI

Gender

Female 

Male

Ref

0.04 (0.20) 0.845 -0.37 – 0.45

Ref

0.21 (0.22) 0.337 -0.23 – 0.65
Designation

AHN/CNI

RN

NT/HCA

Ref

-0.04 (0.40)

0.03 (0.45)

0.922

0.948

-0.84 – 0.76

-0.86 – 0.92

Ref

-0.14 (0.43)

0.06 (0.49)

0.751

0.905

-1.00 – 0.72 

-0.93 – 1.04
Clinical area 

Surgery

Medical

PACU

Ref

0.29 (0.27)

-0.41 (0.22)

0.289

0.059

-0.25 – 0.84

-0.84 – 0.02

Ref

0.40 (0.30)

-0.43 (0.24)

0.184

0.070

-0.19 – 0.98

-0.90 – 0.04
Experience (yrs)

<1

1 – 5

5 – 10

> 10

0.43 (0.53)

0.17 (0.36)

-0.04 (0.38)

Ref

0.429

0.640

0.912

-0.64 – 1.49

- 0.55 – 0.88

-0.79 – 0.71

0.31 (0.55)

0.03 (0.40)

-0.08 (0.40)

Ref

0.578

0.934

0.840

-0.95 – 1.25

-0.76 – 0.83

-0.89 – 0.72

Outcome = post-pre test change. Independent:  
Gender, Designation, Clinical working area 

and Experience. General linear model, PACU: 
Post-anaesthesia care unit (Recovery Room)
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AHN/CNI: Assistant head nurse, and clinical 
nurse instructors

RN: Registered nurses, NT/HCA: Nurse 
technicians, and healthcare assistants

Sub-group analysis showing the effect of different 
variables on Epidural skills assessment scores

In the univariate analysis of epidural skills, the 
effect of the educational course was significantly 
higher in the participants from the surgical ward as 
compared to the participants from PACU (p=0.029). 
Participants who have more than 10 years of 
experience showed more improvement in skills 
as compared to those who have less experience, 
but this difference was not statistically significant 

(p=0.071). Nurse technicians, healthcare assistants 
and registered nurses showed less improvement 
in epidural skills as compared to the assistant 
head nurses, and clinical nurse instructors, but this 
difference was not statistically significant (p=0.514).

In the multivariate analysis, the linear regression 
coefficient for participants from the surgical ward 
showed significant improvement in epidural 
skills as compared to the participants from PACU 
(p=0.012).Participants who have more than 10 years 
of experience showed more improvement in skills 
as compared to those who have less experience, and 
the difference was statistically significant (p=0.007). 
(Table 3)  

Table 3: Univariate and multivariable analysis showing the effect of different factors on pre and post-test 
scores of epidurals.

Variable Univariate Models Multivariable model
β(SE) P-Value 95%CI Adjusted 

β(SE)
P-Value 95%CI

Gender

Female 

Male

Ref

0.08 (0.19) 0.650 -0.28 – 0.45

Ref

0.06 (0.20) 0.749 -0.32 – 0.45
Designation

AHN/CNI

RN

NT/HCA

Ref

-0.07 (0.36)

-0.26 (0.40)

0.845

0.514

-0.79 – 0.65

-1.07 – 0.54

Ref

0.03 (0.38)

-0.37 (0.44)

0.937

0.401

-0.73 – 0.79

-1.24 – 0.50
Clinical area 

Surgical 

Medical

PACU

Ref

-0.27 (0.25)

-0.43 (0.20)

0.292

0.029

-0.77 – 0.23

-0.83 – -0.04

Ref

-0.20 (0.27)

-0.52 (0.21)

0.454

0.012

-0.73 – 0.33

-0.94 – -0.11
Experience (yrs)

<1

1 – 5

5 – 10

> 10

-0.28 (0.48)

-0.60 (0.33)

-0.47 (0.34)

Ref

0.568

0.071

0.171

-1.23 – 0.68

-1.23 – 0.05

-1.14 – 0.21

-0.54 (0.49)

-0.99 (0.36)

-0.77 (0.36)

Ref

0.273

0.007

0.034

-1.51 – 0.43

-1.69 – -0.28

-1.48 – -0.06

Outcome = post-pre test change. Independent:  
Gender, Designation, Clinical working area and 
Experience. General linear model, PACU: Post-

anaesthesia care unit (Recovery Room)

AHN/CNI: Assistant head nurse, and clinical 
nurse instructors
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RN: Registered nurses, NT/HCA: Nurse 
technicians, and healthcare assistants

Discussion

A hybrid educational course focused on pain 
assessment was conducted for nursing staff at our 
tertiary care hospital. The course was conducted five 
times to accommodate 86 nursing staff. To the best of 
our knowledge and upon reviewing recent literature, 
this initiative marked the first of its kind for nursing 
staff pain assessment skills development courses in 
our country. 

The effectiveness of the course was evident 
through a statistically significant increase in the 
clinical skills of the participants after attending 
the course (p=<0.001).  This enhancement in the 
clinical skills of nurses will help them to apply their 
knowledge thereby improving patient care that will 
lead to better patient outcomes and heightened patient 
satisfaction. Despite extensive research, educational 
initiatives, the introduction of new delivery methods, 
potent analgesics, and adherence to clinical practice 
guidelines, appropriate treatment of postoperative 
pain is a challenge for physicians and nursing staff 
worldwide.9

In this study, the impact of the hybrid educational 
course was shown by an overall 79.47% improvement 
in the skills of assessing patients with epidural 
analgesia after attending the course using a 5-point 
Likert scale on simulated patient. Thus, improvement 
in pain management skills was achieved by the nurses, 
as evidenced by the improvement in skills scores 
after the workshop. Studies about the feasibility 
and effectiveness of simulation-based teaching 
for nurses demonstrated a marked improvement 
in acquired knowledge about epidural analgesia 
after the workshop, and a significant improvement 
in assessment of block and in relating the clinical 
findings and adverse effects of epidural analgesia.10

Kasahun et al. reported moderate to severe pain 
in 70%of adult patients after elective surgeries.11 It is 
essential to treat the pain because insufficient pain 
relief results in various morbidities.12 Sharma et al. 
recommended a routine approach to pain assessment 
and documentation with other vital signs as it may 
lead to better management of postoperative pain.13

In another study, Elshamy et al. demonstrated 
that following the introduction of a pain management 
program for nurses, there were statistically 
significant improvements in the nurses’ knowledge. 
Post-intervention, nurses’ responses improved 
substantially from 50.2% to 85.8%. They confirmed 
the impact of the pain management training program 
in increasing the knowledge of nurses and the quality 
of nursing care to patients with acute postoperative 
pain.14

Latina et al. found that Italian nurses across 
various clinical areas exhibited varying levels of 
knowledge and attitudes toward patients with pain. 
However, they observed a significant improvement 
in knowledge and practices for pain management 
after the training program.15In a study by Liu et 
al. from China, a pain management educational 
program resulted in a significant improvement in 
the knowledge of nurses, selected pain management 
practices, documentation, and patient satisfaction 
after the pain management educational program.16 
Similarly, Hong et al. reported that, after the 
implementation of a web-based educational program 
for nurses, the clinical knowledge of nursing 
staff and the quality of acute pain management 
of patients showed a significant improvement.17 
Aqel et al. demonstrated that the knowledge and 
attitude of nurses to patients with complex cancer 
pain improved after the implementation of the pain 
education program.18

In this study, the effectiveness of a hybrid 
educational course was shown by an overall 90.79% 
improvement in nurses’ skills in assessing patients 
receiving PCIA after attending the course. This is like 
another study reported by Lucia et al. They evaluated 
knowledge of pain assessment and treatment in 
nurses trained via the online module (video-based). 
They showed that nurses’ knowledge improved after 
the training session with significant improvement in 
clinical skills.19 In our study, the online component of 
the course was developed on VLE containing video-
recorded lectures and updated articles for reading, 
and during the course, a video-based teaching method 
was used to educate nurses about bedside clinical 
skills. A similar study by Nezar et al. conducted 
an in-service education program that consisted of 
several educational methods such as video-based 
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learning and case-based discussion and providing 
teaching and learning materials. They demonstrated 
an increase in knowledge and attitudes among nurses 
about pain after attending the program.20

Gareth Drake et al. highlighted the 
multidimensional role of nurses in pain management 
service and advocated for empowering nurses 
to conduct didactic teaching and clinical skills 
sessions related to the utilization of pain assessment 
tools.21Parvizy et al. observed that nurses are 
influenced by the patient’s behaviour. They reported 
an increase in knowledge and attitude four hours after 
the teaching sessions. Their study findings indicated 
that 81% of nurses perceived patients to overexpress 
pain and assessments of ward nurses reflected a 
negative attitude towards pain assessment.22 Chun-
Hua Zhang et al. have also reported improvement 
in nurses’ knowledge and attitudes regarding pain 
management of patients after the implementation of 
the Pain Education Program (PEP). The ability to use 
the Changhai Pain Scale to assess the intensity of pain 
was improved after the PEP.23

Germossa et al. have reported that nurses’ 
knowledge and attitudes about pain management 
markedly improved after on-the-job training.24 In 
another study, Lucia et al. conducted an E-Learning 
session for nurses on pain and showed high satisfaction 
of nurses with the training methodology, learning 
material, knowledge acquired, and the ability to 
apply knowledge to routine clinical practice.19Similar 
to our findings, other authors have reported 
improvement in skills after educational sessions 
using different educational strategies. Conducting 
hybrid educational courses and workshops is the 
start of a practice change in pain assessment training 
that will lead to effective pain treatment for admitted 
patients.

Strengths and limitations

This course enhances the basic knowledge, 
awareness, and clinical skills of nurses in pain 
assessment.  The absence of a control group (without 
intervention) limits the ability to conclusively attribute 
the observed effect of the intervention. Secondly, due 
to logistical constraints, we did not assess retention 
of clinical skills. Testing clinical skills soon after the 
course may not ensure long-term retention of clinical 

skills. Furthermore, as this study was conducted at 
a single centre, the results may not be generalized. 
Since the participants, facilitators, and assessors 
belong to the same institution, the chance of bias in 
the clinical assessment of skills cannot be eliminated.  

Conclusion

The educational course focusing on pain 
assessment showed statistically significant 
improvement in the clinical skills of the nursing staff 
after attending the course. There was an overall 90.79% 
improvement in the clinical skills of participants 
in assessing patients using PCIA and a 79.47% 
improvement in the clinical skills of participants in 
assessing patients using epidural infusion.

Regular pain assessment is needed for optimal 
care and a better outcome for patients. Such 
educational courses should be regularly conducted 
for a better understanding and implementation of 
pain assessment tools. Such educational courses 
should be conducted in all tertiary care and teaching 
hospitals and be included as part of the orientation 
session for nursing staff so that pain management 
and patient satisfaction can be improved. 

This manuscript adheres to the SQUIRE 2.0 
Guidelines for Quality Improvement Studies.25
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