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Abstract

Objective: In the literature, there are confusing data about educational tools and device use. Therefore, it is not clear which method is 
superior to the other. The aim of  this study was to evaluate the effects of  educational tools on patient-controlled analgesia (PCA) usage in 
patients undergoing hysterectomy.
Methods: Ninety-six patients undergoing hysterectomy were enrolled in the study. Patients were randomly assigned to a group (verbal, 
brochure, or video) consisting of  32 patients each using the closed envelope method. After operations, all patients were sent to the ward 
and evaluated with numerical rating scale score for pain at 15th min., 2nd, 4th, 6th, 12th, 18th, 2nd, 4th, 6th, 12th, 18th, 24th hours. Given dose, the 
number of  button presses, presence of  nausea and vomiting, and static and dynamic pain scores were recorded. During visits, patients who 
had a pain score ≥4 were administered paracetamol 1 g IV. Ondansetron 8 mg IV was injected into patients who had nausea and vomiting.
Results: No significant differences were determined in resting and dynamic pain scores, number of  button presses, and given doses between 
groups at 15th min., 2nd, 4th, 6th, 12th, 18th, 24th hours.
Conclusion: In this study, education type did not affect PCA device use. We believe that whatever method the infrastructure of  hospitals is 
suitable for, should be used for PCA device education.
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Main Points

•	 Patient Controlled Analgesia devices play an important role in the management of  postoperative analgesia. It is not known which method 
is superior among others in PCA device training. Each health center can provide device training in accordance with its own physical 
conditions.

Introduction
Postoperative pain is known to be the cause of  complications such as atelectasis, cardiopulmonary complications, 
and prolonged hospital stay, which impair the patient’s quality of  life. Even acute pain can transform into chronic 
pain when treated improperly. Therefore, postoperative pain management is one of  the cornerstones of  the 
perioperative period.

Patient controlled analgesia (PCA) is widely used for postoperative pain management, and PCA devices allow 
patients to self-administer medications to relieve pain and are an effective method of  postoperative pain control.1 It 
provides simple, fast and adequate pain relief  without the need for a specialized anaesthesiologist.2 The intravenous 
(IV) method is commonly used, but some devices administer analgesics via oral, subcutaneous, epidural, or 
intrathecal ways.1,3 However, in order for this method works optimally, the device must be understood and used 
properly by the patient. For this reason, the patient should also consider how to use the device appropriately. 
However, surgical stress and postoperative pain can make the process of  learning to use the device difficult.4 In 
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some patients, the learning period may be time consuming.4 
Disruptions related to this process may also lead to problems 
in postoperative pain control.

The education process can be performed verbally, using 
written sources such as brochures, or using visual education 
tools such as videos. There has been some disagreement 
about which educational tool is most effective in educating 
patients on the proper usage of  PCA devices. Therefore, 
this study determines the effect of  verbal, brochure, or video 
education on the use of  PCA devices in patients undergoing 
a hysterectomy.

Methods
After obtaining approval from the Tokat Gaziosmanpaşa 
University Clinical Research Ethical Board (17-KAEK-
101) and registration to Clinical Trials (NCT03807960), 
this prospective randomized study was conducted with 
96 [American Society of  Anesthesiologists (ASA) I-II-III] 
patients scheduled for elective abdominal hysterectomy at 
Tokat Gaziosmanpaşa University Medical School Hospital 
between January 2018 and June 2019. The inclusion criteria 
of  the patients were being aged 18-65 years, having ASA 
status of  I-II-III, and being literate. None of  the patients 
had PCA usage experience. Patients completed informed 
consent forms before participating.

Patients were randomly assigned to either the verbal group, 
brochure group, or the video group, each comprising 32 
patients. For the patients participating in the verbal group, 
face-to-face meetings was performed on the day before 
surgery. The meetings were 15 min long and were carried 
out in quiet places to ensure an effective dialog between the 
educator and the patients. Patients were informed about 
how to use the PCA device (CADD-Legacy Smiths Medical 
Model 6300, St Paul, MN), and the educator addressed 
concerns such as overdose and fear of  addiction. Patients 
in the brochure group were given an informative leaflet 
about how to use the PCA device, possible side effects, 
and concerns about overdose and fear of  addiction on the 
day before the operation, which the patients were able to 
read until the time of  operation. A short video consisting 
of  general information written in the leaflet and on device 
usage was made for the video group, which patients watched 
for over and over one hour on a day before the surgery.

Patients in all three groups were instructed on the use of  the 
11-point numerical rating scale (NRS) system (0=no pain, 
10=intolerable pain) for postoperative pain assessment at 
pre-operative visits. Patients were also informed of  our aim 
to control postoperative pain using PCA devices; however, 
it was emphasized that pain may not completely disappear.

On the day of  surgery, patients were monitored with 
electrocardiogram, non-invasive blood pressure, and pulse 

oximetry (SpO2). Anaesthesia was induced with fentanyl  
1 μg kg-1 IV, propofol 2 mg kg-1 IV, and rocuronium 0.6 
mg kg-1 IV. After denitrogenation with 60-80% O2 and 4 L 
min-1 fresh air supply, patients were intubated. Anaesthesia 
maintenance consisted of  sevoflurane targeting mean 
alveolary concentration 1, along with an oxygen flow 
(50-50%), at a total gas flow of  4 liters. Before incision, 
morphine 0.1 mg kg-1 IV was administered (max. dose 8 mg) 
and 20 min before the end of  the surgery paracetamol 1 g 
IV was administered. After extubation, PCA devices were 
implemented in the patients and the patients were taken 
to the recovery room where their follow-ups started. The 
timing of  anaesthesia and surgery was also noted.

The drug solution was prepared by mixing 144 mL saline 
(0.09%) and 300 mg tramadol, giving a tramadol ratio of  
2 mg mL-1. The device was programmed to inject tramadol 
20 mg with lock-out interval of  10 min (max. 60 mg h-1) and 
maximum of  three button presses per hour. The continuous 
infusion was not permitted. The first follow-up of  the 
patients was performed at the 15th minute in the recovery 
room. Patients were sent to the gynecology ward when 
the Aldrete score reached 10 points and were assessed at 
postoperative 2nd, 4th, 6th, 12th, 18th and 24th hours. Patients 
were asked whether they had pain, and pain scores at rest 
and during coughing were noted. Nausea and vomiting were 
also evaluated. Doses given, the number of  button presses, 
and the presence of  nausea and vomiting was recorded. 
Patient satisfaction with PCA education was evaluated with 
10 point NRS (0: unsatisfied, 10: very satisfied) assessments 
were performed by anaesthesiologists.

During visits, patients who had a pain score ≥4 were 
administered paracetamol 1 g IV and patients with nausea 
and vomiting were administered ondansetron 8 mg IV. At 
the last visit, patients were asked whether they were satisfied 
with the PCA device, and discharge times were noted.

Statistical Analysis
Data analysis was performed using the Statistical Package 
for Social Sciences (SPSS) 20.0 (SPSS Inc. Chicago, IL). 
Qualitative data were given as frequencies and percentages, 
whereas quantitative data were given as means and standard 
deviations. The Kolmogorov-Smirnov test was used to 
examine the data distributions, the Pearson chi-square 
test was performed to compare descriptive statistics, and 
the Kruskal-Wallis and Mood’s Median tests were used to 
compare groups that had non-normal distributions. Tukey’s 
HSD test was performed for post-hoc analysis; P < 0.05 was 
considered statistically significant.

Gülhaş et al.5 found a mean Visual Analog Scale (VAS) 
value of  3.9 ± 1.3 in cases in which PCA was used after 
hysterectomy. In our study, we predicted that education 
would improve the adaptation to the use of  PCA and reduce 



Turk J Anaesthesiol Reanim 2023;51(3):243-248Uysal et al. The Effect of  Educational Tools on PCA Usage

245

the VAS value by 25%, and the sample size was calculated 
as 27 patients per group when the bilateral type I error was 
accepted as 0.05 and the power value was 0.80. Considering 
possible exclusions, at least 30 patients per group (total 90) 
were planned to be included in the study.

Results
This study enrolled 96 patients who underwent hysterectomy. 
Patients were divided into three groups: verbal, brochure, 
and video, consisting of  32 patients each. 

Table 1 shows the demographics of  the patients. No 
significant differences were determined in the resting and 
dynamic pain scores between the groups at the 15th min and 
at the 2nd, 4th, 6th, 12th, 18th and 24th hours (P > 0.05, P > 0.05 
respectively). Table 2 shows the mean NRS scores of  the 
patients with resting pain.

Figures 1 and 2 show the number of  button presses and 
given doses of  the groups at the 24th hour (P > 0.05, P > 
0.05, respectively).

The number of  patients requiring additional analgesics was 
25 in verbal group, 19 in brochure group, and 15 in the video 

group. The presence of  nausea was detected in 22 patients 
in the verbal group, 24 in the brochure group, and 19 in the 
video group. No significant difference was found among the 
groups in terms of  the additional dose of  analgesics and the 
presence of  nausea (P=0.061, P=0.40, respectively).

Table 1. Patients Demographics
Verbal

(Mean ± SD)
Brochure

(Mean ± SD)
Video

(Mean ± SD) P values

Age (years) 47.69 ± 5.99 46.66 ± 5.24 47.87±6.46 0.773

ASA

I 4 9 4

0.158II 26 22 20

III 2 1 8

Education status

Primary education 26 27 30

0.360
Middle school 2 1 0

High school 4 1 2

University 0 3 0

Duration of  anaesthesia (min.) 133.91 ± 52.15 137.19 ± 55.19 150 ± 52.11 0.245

Duration of  surgery (min.) 111.56 ± 48.63 115.63 ± 52.66 125.78 ± 49.79 0.317

Discharge time (day) 3.5 ± 1.24 4.16 ± 5.03 3.91 ± 2.11 0.757

Kruskal-Wallis test, Tukey’s HSD test.
ASA, American Society of  Anesthesiologists; min., minute.

Table 2. Mean Values of Pain Scores at First 24 Hour
15th min 2nd hour 4th hour 6th hour 12th hour 18th hour 24th hour

Verbal (NRS) 5.56 3.97 2.78 2.38 2.00 1.97 1.63

Brochure (NRS) 5.13 3.72 2.72 1.91 1.63 1.66 1.63

Video (NRS) 5.00 4.41 2.94 2.56 2.00 2.22 2.16

NRS, numerical rating scale; min, minute.

Figure 1. Number of Button Presses.

PCA, patient-controlled analgesia.
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Patients were asked whether they were satisfied with PCA 
education types. Mean values of  verbal, brochure, and video 
groups were 9.28, 8.66, and 9.38, respectively (verbal min: 
7 max: 10; brochure min: 4 max: 10; video min: 7 max: 
10; assessed with 10 point NRS). Groups were compared 
for patient satisfaction, and no significant differences were 
found between the groups (P=0.175).

Discussion
The findings of  our study showed that no significant 
differences existed between the three education methods 
for PCA device use based on the patients’ resting and 
dynamic pain, number of  button presses, and doses given. 
Additionally, no significant differences were found between 
the patient satisfaction scores.

PCA devices are widely used in postoperative settings, and 
it has been shown that these devices ensure a reliable way 
to achieve effective analgesia.6 However, as users need to be 
trained on how to use the device correctly, it is important to 
determine which type of  training is most effective. Highly 
educated users will use the device more appropriately. This 
study determined the best education type for the correct use 
of  a PCA device.

Patient education has developed considerably in recent years 
and can be performed in several ways, such as verbally, using 
written materials such as brochures, and using multimedia 
tools such as videos.7 Verbal education is one of  the most 
commonly used methods in pre-operative education. 
Dealing with the patient directly and answering the patients 
questions make this method an effective educational tool. 
However, problems such as cultural differences between 
the patient and the educator and the time constraints of  
the healthcare professional providing the education should 
be considered.8 Written educational materials, such as 
brochures or leaflets, may solve the time constraints because 

the patient can read them at any time. Such materials 
should be written with short sentences and avoid technical 
or medical language; adding explanatory pictures to these 
materials increases intelligibility.9 Nevertheless, some 
patients may not understand these forms or may not even 
read them.10 Thus, video-assisted educational systems 
may be preferable because videos can be made more 
entertaining using animation. Videos are easy for patients 
watch and can be watched many times, as with brochures or 
leaflets. Additionally, the patient learning curve time may be 
decreased due to the live action style of  content in videos. 
Nonetheless, these types of  systems requires sophisticated 
equipment. All three methods can be used for patient 
education during the pre-operative period. Ascertaining 
the treatment steps, sharing treatment decisions with 
healthcare professionals, and enhancing recovery during 
the postoperative period are some well-known benefits of  
pre-operative education.11 Our study compared these three 
methods to determine which is most beneficial for PCA 
device usage.

The impact of  education on PCA device usage is a 
challenging issue that has been investigated by many 
researchers. Although many studies claim that the type 
of  education does not impact PCA usage, other studies 
show the superiority of  certain methods. For instance, 
Chumbley et al.12 investigated parameters such as VAS 
scores, symptoms such as nausea and vomiting, and itching 
at the postoperative period to compare verbal and brochure 
methods on PCA device use. The findings revealed no 
significant difference between the methods. The results of  
their study are compatible with our results.

Some existing research also underlines the positive effect 
of  structured education, which is formed by combining 
different types of  education on PCA device usage. A study 
from South Korea performed with gynecological surgery 
patients gave videos and brochures about PCA device usage 
to the patients the day before surgery and compared the 
outcomes with patients receiving “in person” education. The 
findings showed that the structured education group was 
significantly more successful at pain control and experienced 
fewer side effects.13 Another study of  orthopaedic patients 
showed that the structured education group used PCA 
devices more effectively than the routine education group; 
thus, their pain scores were significantly lower. The findings 
of  this study underlined that when patients received only 
verbal education, they could misunderstand the knowledge, 
and when only written education was given, patients did 
not have the opportunity to ask questions. Researchers have 
emphasized that using both written and verbal methods 
together is the most effective way to perform patient 
education.14 Further, a study of  cancer patients by Lovell 
et al.15 showed that using both videos and brochures was 
significantly more effective for patients compared to using 

Figure 2. Given Doses by PCA.



Turk J Anaesthesiol Reanim 2023;51(3):243-248Uysal et al. The Effect of  Educational Tools on PCA Usage

247

these methods separately, as both methods reinforce the 
information given to the patient. Although we did not 
use any method in combination, analgesia and patient 
satisfaction in our groups met the desired level.

The impact of  preoperative education on PCA device use 
has not only been researched among adult patients. In their 
study, Kotzer et al.16 questioned the effect of  PCA device 
education in children. The patients were divided into two 
groups. The experimental group watched an eight-minute 
video about the purposes of  pain treatment, drugs used in 
PCA devices, side effects of  the drugs, etc., and the patients 
practiced using the device, had their questions answered, 
and were given a brochure. The routine education group 
was educated by different nurses each time. Instead of  a 
standard verbal education, the nurses were free to elucidate 
their opinions about PCA device use, and patients were not 
allowed to practice using the PCA device; instead, the nurses 
explained how to use the device verbally. At the end of  the 
study, the researchers determined that the total number 
of  PCA demands and given doses in experimental and 
routine education groups were not significantly different.16 
Furthermore, no statistically significant difference was found 
in the satisfaction of  the patients’ families. The results of  
their study are consistent with our results. The researchers 
underlined that there was no statistically significant difference 
between the groups clinically, but it is important to inform 
the patients and caregivers about possible side effects, the 
drugs used in the device, and addiction development.16

Besides the pain parameters, no significant difference 
was observed between the scores recorded for nausea and 
vomiting. One of  the well-known side effects of  opioids is 
nausea and vomiting. In the literature, several articles have 
shown a relationship between tramadol usage and a high 
nausea and vomiting.17,18 In contrast, a study conducted 
by Ozalevli et al.19 in children undergoing tonsillectomy 
revealed that the tramadol-using group had a lower 
incidence of  nausea and vomiting than the morphine-using 
group. None of  our patients had treatment-resistant nausea 
or vomiting.

Respiratory depression, itching, and sedation are other side 
effects of  using opioid-derived drugs with PCA devices. 
However, no studies have shown the superiority of  one 
analgesic drug over another in terms of  itching profile.20 
Neither itching nor respiratory depression was seen in our 
patients. Furthermore, the basal infusion dose was not 
used in our study. Along with infusion doses making no 
contribution to pain management, increasing side effect 
incidence is a well-known impact of  background infusion 
usage.21 Further, tramadol usage may cause less sedation 
compared to other opioids.22

Our study has several limitations. First, we did not evaluate 
the anxiety levels of  patients. It is thought that preoperative 

education reduces patients’ anxiety levels.9,23 Second, no 
tests were performed to determine patients’ knowledge of  
the education materials. Instead of  tests, we considered 
that the number of  times the button was pressed would 
indicate the patient is to use the PCA device. Third, while 
the questions of  patients in the verbal group were answered, 
patients in the brochure and video groups had no question-
and-answer sessions. 

The findings of  our study showed that education type did 
not affect PCA device use. To provide adequate analgesia 
and ensure patient satisfaction with the PCA device, any 
method of  education can be used according to the personnel 
and technical possibilities of  hospitals.
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