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Purpose: This study aimed to evaluate whether a nonpharmacological approach through 

implementation of a communication improvement program (named CICARE for Connect, 

Introduce, Communicate, Ask, Respond and Exit) into standard operating procedure (SOP) 

in acute pain service (APS) improved satisfaction in patients receiving intravenous patient-

controlled analgesia (IV-PCA).

Patients and methods: This was a nonrandomized before–after study. Adult patients (aged 

between 20 and 80 years) who received IV-PCA after major surgery were included. Imple-

menting CICARE into SOP was conducted in APS. Anonymous questionnaires were used to 

measure outcomes in this prospective two-part survey. The first part completed by APS nurses 

contained patients’ characteristics, morphine dosage, delivery/demand ratios, IV-PCA side 

effects and pain at rest measured with an 11-point numeric rating scale (NRS, 0–10). A score 

of NRS 4 was defined as inadequately treated pain. The ten-question second part was com-

pleted by patients voluntarily after IV-PCA was discontinued. Each question was assessed with 

a 5-point Likert scale (1: extremely poor; 5: excellent). Patients were separated into “before” 

and “after” CICARE groups. Primary outcomes were patient global impression of improvement 

in pain (PGI-Improvement) and patient satisfaction. Secondary outcomes included quality of 

communication skills, instrument proficiency and accessibility/availability of IV-PCA.

Results: The response rate was 55.3%, with 187 usable questionnaires. CICARE effectively 

improved patient global impression of improvement in pain, patient satisfaction, communication 

skills and accessibility/availability of IV-PCA. No significant differences were noted in instrument 

proficiency, morphine dosage, delivery/demand ratios, rates of inadequately treated pain at rest 

and side effects of IV-PCA between groups. Paradoxical findings were noted between the rates 

of inadequately treated pain/side effects and PGI-Improvement in pain/patient satisfaction, 

which were affected by psychological factors.

Conclusion: Nonpharmacological interventions carried out by implementing CICARE into 

SOP for APS effectively improved patient satisfaction and postoperative pain management 

quality, but this did not affect actual pain.

Keywords: acute pain service, patient–physician communication, nonpharmacological 

approach, patient-controlled analgesia, patient satisfaction

Introduction
Postoperative acute pain is an important issue. Poor management of postoperative acute 

pain may lead to severe complications such as pneumonia, deep vein thrombosis and 
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chronic pain. IV-PCA has been widely used for postoperative 

pain management. Improvement of both pain management 

efficacy and care quality is essential for achieving better 

outcomes in postoperative IV-PCA patients.1,2 Proposed 

methods include pharmacological and nonpharmacological 

approaches, such as effective formulas, to lower pain intensity, 

the reduction of side effects, an easier PCA mechanical 

design and reaching patients’ perceptions of support.3–6 

PCA is often provided by an APS team, which is composed 

of anesthesiologists and nurses with specialized training in 

pain management.7,8 The amount of time anesthesiologists 

spend conferring with patients is usually limited compared 

to that by other physicians because of job attributes. From a 

patient’s perspective, time spent with physicians is associ-

ated with the patient–physician relationship,9 which effective 

communication greatly affects.10,11 Therefore, it is important 

for anesthesiologists to improve pain management efficacy and 

care quality by establishing effective communication regard-

less of time constraints. More importantly, communication 

skills are learnable, improvable and measurable.12

CICARE is a quality improvement program developed 

by the UCLA Medical Center to improve communication 

skills and patient care.13 Moreover, Stanford Health Care’s 

CICARE also supports the validity and the reliability of 

this nonpharmacological intervention in clinical practice.14 

It targets six communication behaviors, which are as follows: 

Connect (make eye contact and connect with patients and 

family members by addressing them appropriately), Introduce 

(introduce yourself properly), Communicate (pertinent infor-

mation), Ask (patient’s needs and condition), Respond (prompt 

response) and Exit (exit courteously after explanation).15  

A team approach may help manage the physician’s time more 

effectively and enhance the patient–physician relationship 

positively.16,17 In addition, the standardization of medical 

procedures is central to any improvement of patient care.17 

Accordingly, a nonpharmacological intervention through 

CICARE training and SOP for ward visits was expected to 

improve the efficacy and quality of pain management for 

the APS team.

Patient satisfaction is a patient-reported outcome that 

has been shown to be an index of health care quality and 

effective communication.2,18 Patient questionnaires are useful 

for measuring the behavioral skills of team members and 

the quality of patient care.19,20 Therefore, a questionnaire 

survey in groups “before” and “after” CICARE was con-

ducted anonymously to investigate whether implementing 

CICARE through SOP for the APS team improved 

communication skills, PGI-Improvement in pain and patient 

satisfaction in patients receiving postoperative IV-PCA.17,21 

Moreover, morphine dosage, delivery/demand ratio, pain 

severity and the rates of side effects of IV-PCA after surgery 

were compared between the groups.

Patients and methods
The prospective study was approved by the IRB of Chi Mei 

Medical Center, a 1,200-bed hospital that provides primary, 

outpatient and specialty care services to the local population 

of Tainan, Taiwan (IRB approval number: 09904-009) and 

was registered in a publicly accessible database (Trial ID: 

UMIN000016342).

aPs team and pain assessment
At the Chi Mei Medical Center, a nurse-based, anesthesiologist-

supervised team offers APS, which is available 24 hours a 

day and 7 days a week. APS team members visited the 

IV-PCA patients twice a day regularly. The initial visit was 

provided by an anesthesiologist and a pain nurse, whereas 

the follow-up visits were usually performed by pain nurses. 

A standard IV-PCA formula of morphine was used to 

ensure the uniformity of the PCA service. PCA machines 

were routinely set to deliver a bolus dose without continu-

ous infusion.22 Pain severity was measured on an 11-point 

verbal NRS, with 0 indicating no pain and 10 representing 

the worst pain imaginable.21 A score of NRS 4, defined as 

inadequately treated pain, was promptly treated by dosage 

adjustments.23 For each patient, the effectiveness of analgesia 

and the side effects were assessed and recorded during every 

visit. If there were any problems related to IV-PCA, an 

anesthesiologist responded immediately and performed an 

extra visit 2–4 hours later.22

Patient population
Adult patients (aged between 20 and 80 years) who received 

IV morphine via a PCA device for at least 2 days were 

included. Currently, PCA use lasts no more than 3–4 days.3 

Exclusion criteria included ICU patients and those who were 

blind, deaf or sedated. Based on chart reviews and/or state-

ments of patients and patients’ families, patients suffering 

from preoperative cognitive impairment and/or dementia, 

as well as patients with daily use of opioid analgesics and 

nonopioid medications (eg, gabapentinoids and tricyclic anti-

depressants) 30 days before their operation, were excluded. 

Moreover, patients with anesthetic/surgical complications 

were excluded.3,22

instrument and intervention
Using survey questionnaires, the care quality of acute pain 

management in postoperative patients receiving IV-PCA 
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was investigated. An anonymous two-part questionnaire 

was used in this study (Table 1).24 The first part was assessed 

and recorded by APS pain nurses. It contained patients’ 

characteristics, pain severity at rest and side effects of 

IV-PCA in the “first” and “second” 24 hours after surgery. 

The second part was completed by patients voluntarily after 

the termination of IV-PCA usage. PSQs have been identi-

fied as a validated tool for assessing the care quality from 

the patient’s perspective.25 Based on the five dimensions of 

PSQ-18, this questionnaire was designed and simplified to 

ten questions26 (Table 2). Each question (Q) was assessed 

using the 5-point Likert scale, with 1 indicating extremely 

poor and 5 indicating excellent. Q1 and Q2 were related to 

the dimension of “accessibility and convenience”, as acces-

sibility and availability of PCA information and device; 

Q3 and Q4 asked about the dimension of “communication”, 

as quality of communication skills; Q5–Q7 investigated 

the dimension of “interpersonal manner”, as the attitude of 

managing patient’s problem; Q8 dealt with the dimension of 

“technical quality”, as instrument proficiency; Q9 and Q10 

were related to the dimension of “general satisfaction”, as 

PGI-Improvement in pain and patient overall satisfaction 

with APS. The content validity of this questionnaire was 

confirmed by five experts in pain management at the Chi 

Mei Medical Center with I-CVI of 0.85.27 The reliability of 

this questionnaire was confirmed by the Cronbach’s alpha 

value of 0.947 in the pretest 50 questionnaires.

CICARE has been implemented throughout Chi Mei 

Medical Center since September 2013.15 Accordingly, 

members of the APS team received CICARE training 

in September 2013. The SOP of CICARE for APS team 

members during ward visits was established. An additional 

file shows this in more detail (Supplementary material). 

The importance of CICARE is regularly reinforced during 

monthly APS staff meetings.28

This study was a single-blind study. The APS team mem-

bers had deep understanding of skills needed for performing 

CICARE during visits to patients, while patients did not 

know about CICARE strategy. For assessing the efficacy 

of CICARE, patients who received major surgery under 

general anesthesia were separated into two groups: “before” 

and “after” CICARE. Patients’ data in September 2013 were 

excluded because the APS team was trained for “CICARE” 

during this period. The before time frame was from April 1,  

2013, to August 31, 2013, and the after time frame was 

from October 1, 2013, to February 28, 2014 (study design 

flowchart is shown in Figure 1).

ethical approval
A communication skill program can give rise to misun-

derstanding questions, and behavior or communication 

patterns included in the program may affect the patients, 

leading to psychiatric disorders such as depression or anxi-

ety, if not done properly by one of the team or the patient. 

In particular, patients suffering from personality disorders 

may be highly affected by any type of communication 

behavior.29 In this research, the CICARE program of a 

regular service was applied to IV-PCA patients after major 

surgery (Table S1). We consulted psychiatrists to help 

understand the morality of patients when any behavior or 

communication problems occurred postoperatively.22 The 

CICARE strategy applied by UCLA Medical Center and 

Stanford Medical Center has been shown to achieve excel-

lence and improvement in both medical quality and patient 

satisfaction. Hence, the research presented no risk to the 

subjects.13–15 The questionnaire was anonymous. Thus, the 

Table 1 Visitation schedule and assessment of questionnaires

Questionnaire  
contents

Screening Daily  
ward 
visits

After  
termination  
of IV-PCA

Part 1: recorded by pain nurses
Patients’ characteristics  – –
Pain severity and total  
daily dosage of morphine

–  –

side effects of iV-Pca –  –
Part 2: a 10-item questionnaire  
completed by patients voluntarily

– – 

Note: The dot indicates the action that should be conducted.
Abbreviation: iV-Pca, intravenous patient-controlled analgesia.

Table 2 Dimensions of the survey questionnaire used to evaluate the care quality of acute pain services

Dimensions Question and assessment

accessibility and  
convenience

accessibility: Q1 – Pca information
availability: Q2 – Pca device and pain treatment

communication communication skills: Q3 – initial explanation on the use of Pca; Q4 – follow-up questions during ward visits
interpersonal manner ask-and-response: Q5 – for ward nurses; Q6 and Q7 – for acute pain service team members
Technical quality Instrument proficiency: Q8 – operating the PCA device
general satisfaction global improvement: Q9 – patient global impression of improvement in pain

Overall satisfaction: Q10 – patient overall satisfaction with acute pain services

Abbreviations: Q, question; Pca, patient-controlled analgesia.
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IRB of Chi Mei Medical Center approved this study and 

also approved the use of an oral consent procedure rather 

than a written consent form for the collection and use of 

the medical information for all subjects.13

Outcome measures
Primary outcomes were PGI-Improvement in pain and 

patient overall satisfaction with APS.21 Secondary outcomes 

included accessibility and availability of PCA information 

and device, quality of communication skills and instrument 

proficiency. Additional assessments included the morphine 

dosage, delivery/demand ratios, severity of pain at rest 

and the rates of side effects of IV-PCA, including itching, 

dizziness and nausea/vomiting in the “first” and “second” 

24 hours after surgery.

sample size
Based on the previous study, using a 5-point Likert scale 

on questions, the differences in patient satisfaction with the 

service team and the instrument proficiency in the before 

and after intervention groups were estimated. A minimum 

sample size of patients (43 in each group) was determined to 

ensure high power (power =0.8), with a 5% level of statistical 

significance for an analysis of the questions.30

statistics
Data were analyzed using STATA 12.0 (StataCorp, College 

station, TX, USA) statistical software. Categorical characteristics 

of postoperative patients between survey groups were measured 

by the chi-square test and continuous variables were measured 

by the Student’s t-test. The results from the ten questions 

measured by a 5-point Likert scale were treated as ordinal 

data and analyzed by Student’s t-test.31 Based on previous 

research, the minimal clinically important difference for the 

change of patient-reported outcomes on a 5-point Likert scale 

is defined as 0.3.32 Morphine dosage and delivery/demand 

ratios between survey groups were compared by Student’s 

t-test. Pain severity and rates of side effects in patients between 

Figure 1 Flowchart of study design.
Abbreviations: aPs, acute pain service; cicare, connect, introduce, communicate, ask, respond and exit program; iV-Pca, intravenous patient-controlled analgesia.
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survey groups were measured by the chi-square test. A P-value 

of 0.05 was considered significant.

Results
In total, 338 questionnaires were distributed, while 187 

questionnaires were returned as effective questionnaires, 

resulting in a total effective response rate of 55.3%. There 

were no significant differences in the characteristics of post-

operative patients using IV-PCA after major surgery between 

the groups (Table 3).

Primary and secondary outcomes
PGI-Improvement in pain and patient satisfaction in the “after 

CICARE” group were rated with mean values of 4.4 (SD: 

0.6) and 4.3 (SD: 0.6), respectively, which were significantly 

greater than those (mean: 4.0, SD: 0.6; mean: 3.8, SD: 0.5, 

respectively) in the “before CICARE” group (P0.001 and 

P0.001, respectively; mean change difference =0.4 and 

0.5, respectively). Clearly, the implementation of CICARE 

through SOP significantly improved PGI-Improvement in 

pain and patient satisfaction with the APS team. The find-

ings demonstrate that effective communication, which is 

emphasized through SOP, is important for medical care and 

patient satisfaction. In the dimension regarding accessibility 

and availability of PCA information and device (Q1–Q2), 

the mean scales 4.3 (SD: 0.6) and 4.4 (SD: 0.6) in the “after 

CICARE” group were significantly greater than those of the 

“before CICARE” group (mean: 3.9, SD: 0.5; mean: 4.0, 

SD: 0.6; P0.001 and P0.001, respectively; mean change 

difference =0.4 and 0.4, respectively). As for the communica-

tion skills regarding initial explanation on the use of PCA, 

follow-up questions and ask-and-response of APS team 

members during ward visits, the mean scores for Q3, Q4, 

Q6 and Q7 for the APS team in group “after CICARE” were 

significantly greater than those in group “before CICARE” 

(all P0.001) (all mean change differences 0.3). As 

expected, CICARE effectively improved the communication 

skills of the APS team members. These results demonstrate 

that communication skills can be improved through training. 

However, the results of Q5 revealed the efficacy of CICARE 

training for the ward nurses as only a statistical significance 

(P0.001), without any significant clinical difference (mean 

change difference =0.2). In Q8 concerning instrument pro-

ficiency, the mean change difference (0.2) did not meet the 

criteria of minimal clinically important difference (0.3), 

although a statistically significant difference was noted 

between the two survey groups (P0.001) (Table 4).

additional assessments
In the first 24 hours after surgery, 16.30% (15 patients) of 

the patients in group “after CICARE” rated their pain at rest 

as 4, which was close to that (18.95%, 18 patients) of the 

group “before CICARE” (P=0.64). Similarly, there was no 

difference in the rates of inadequately treated pain at rest in 

the second 24 hours after surgery between the two survey 

groups (7.37% vs 6.52%) (P=0.82). Furthermore, no differ-

ences were found in the dosage of morphine, the delivery/

demand ratios and the rates of side effects in the “first” or 

“second” 24 hours after surgery between groups (Table 5). 

Taken together, CICARE did not affect actual pain scores, 

drug consumption, the delivery/demand ratios and the rates 

of side effects in IV-PCA patients.

Discussion
In this study, implementing CICARE into SOP for APS 

represented a nonpharmacological intervention focusing 

on effective communication and standardization (greater 

adherence to protocol).15,17,33 Using questionnaires (patient-

reported outcomes), the impact of nonpharmacological 

interventions in APS was investigated in postoperative 

IV-PCA patients after major surgery.17 Primary and second-

ary outcomes revealed that CICARE incorporated into SOP 

effectively increased scores of PGI-Improvement in pain, 

Table 3 characteristics of postoperative patients receiving patient-
controlled analgesia between the two survey groups, namely, 
“before” and “after” cicare

Characteristics Before  
CICARE

After  
CICARE

P-value

n=95 n=92

Questionnaire response rate 55.2% (95/172) 55.4% (92/166) 0.97
age group, years, number (%) 0.14

20–39 16 (16.8) 11 (12.0)
40–59 39 (41.1) 29 (31.5)
60–80 40 (42.1) 52 (56.5)

Mean age 58.8±12.7 54.8±13.5
gender, number (%) 0.41

Male 48 (50.5) 52 (56.5)
Female 47 (49.5) 40 (43.5)

asa class, number (%) 0.59
classes i and ii 25 (26.3) 23 (25.0)
class iii 67 (70.5) 68 (73.9)
class iV 3 (3.2) 1 (1.1)

education level, number (%) 0.59
Primary school and none 44 (46.3) 48 (52.2)
high school 34 (35.8) 32 (34.8)
college and above 17 (17.9) 12 (13.0)

Notes: categorical variables were estimated by the chi-square test. P0.05 
indicates statistical significance.
Abbreviations: cicare, connect, introduce, communicate, ask, respond and exit  
program; n, number; asa, american society of anesthesiologists.
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patient satisfaction and communication skills of APS team 

members, as well as accessibility and availability of PCA, in 

the “after CICARE” group compared to those in the “before 

CICARE” group. These findings substantiate that communi-

cation and adherence to protocol can be improved through 

training and SOP.

The results of Q9 and Q10 showed that implementing 

CICARE into SOP for ward visits effectively enhanced 

PGI-Improvement in pain and patient satisfaction on APS. 

Interestingly, no significant differences between “before” and 

“after CICARE” groups was found in the rates of inadequately 

treated pain at rest – a quality indicator of postoperative pain 

control. Different cutoff points for acute postoperative pain 

management lead to different study results. In this study, the 

cutoff point for inadequately treated pain at rest was defined 

as NRS 4, which has been demonstrated to be optimal by 

Gerbershagen et al.23 Furthermore, there were no significant 

differences in the dosage of morphine and the delivery/

demand ratios between groups. These seemingly paradoxical 

responses were similar to previous findings from PAIN OUT,34 

a European Union-funded acute pain registry and research 

project. They conclude that satisfaction with postoperative 

pain treatment is strongly linked to the impression of 

improvement and appropriateness of care; however, it is 

less associated with the patients’ actual pain.34 Postopera-

tive pain is affected by multiple factors, including anxiety, 

age, surgical types, anesthetic techniques35 and psychologi-

cal factors, which effective communication influences.36,37  

Table 4 responses to questionnaires between survey groups, namely, “before” and “after” cicare, in postoperative patients 
receiving Pca

Questions (Q)a Before CICARE, 
mean ± SD

After CICARE, 
mean ± SD

P-value Mean change 
differenceb

Q1 Was Pca information easily accessible for you to obtain? 3.9±0.5 4.3±0.6 0.001 0.4
Q2 Was a Pca device readily available for your pain management? 4.0±0.6 4.4±0.6 0.001 0.4
Q3 Was the initial explanation on the use of Pca clear? 4.0±0.6 4.4±0.6 0.001 0.4
Q4 Was the aPs team’s communication comprehensible during ward visits? 4.1±0.5 4.5±0.5 0.001 0.4
Q5 if there were problems with Pca, did the ward nurse promptly respond? 4.2±0.6 4.4±0.6 0.001 0.2
Q6 if there were problems with the Pca, did the aPs team promptly respond? 4.1±0.6 4.5±0.5 0.001 0.4
Q7 If you experienced side effects of PCA, were you satisfied with the APS 

team’s response?
3.9±0.5 4.3±0.5 0.001 0.4

Q8 Was the APS team proficient when operating the PCA device? 4.2±0.5 4.4±0.5 0.001 0.2
Q9 Was using Pca effective in reducing pain? (patient global impression 

of improvement in pain)
4.0±0.6 4.4±0.6 0.001 0.4

Q10 Were you satisfied with the APS team services? 3.8±0.5 4.3±0.6 0.001 0.5

Notes: asurvey responses were assessed by a 5-point likert scale for each question, with 1 representing extremely poor and 5 indicating excellent. bMean change difference: 
the difference between mean scores of “before cicare” and “after cicare” groups. continuous variables were estimated by the student’s t-test. P0.05 indicates 
statistical significance.
Abbreviations: aPs, acute pain service; cicare, connect, introduce, communicate, ask, respond and exit program; Pca, patient-controlled analgesia.

Table 5 Morphine dosage, delivery/demand ratio, pain severity and rates of side effects in patients receiving patient-controlled analgesia 
in the “first” and “second” 24 hours after surgery between the survey groups “before” and “after” CICARE

Variables Response First 24 hours P-value Second 24 hours P-value

Before CICARE 
(n=95)

After CICARE 
(n=92)

Before CICARE 
(n=95)

After CICARE 
(n=92)

Morphine, mg – 34.68±18.66 30.37±15.42 0.09 21.09±11.38 18.34±10.57 0.09
Delivery/demand ratio – 0.66±0.22 0.65±0.20 0.80 0.68±0.22 0.68±0.18 0.95
Pain at rest, Nrs score: 0–10 4 18 15 0.64 7 6 0.82

4 77 77 88 86
itching Yes 11 8 0.43 6 2 0.16

No 84 84 89 90
Dizziness Yes 22 22 0.90 10 12 0.29

No 73 70 85 80
Nausea and/or vomiting Yes 21 15 0.41 5 9 0.24

No 74 77 90 83

Notes: categorical variables were estimated by the chi-square test. P0.05 indicates statistical significance.
Abbreviations: cicare, connect, introduce, communicate, ask, respond and exit program; Nrs, numeric rating scale.
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The paradoxical responses in this study indicate that improve-

ment of pain management in clinical pain studies should be 

assessed concurrently by two measurements, including NRSs 

and patient-reported outcomes.2,38

Reducing the side effects of IV-PCA is an alternative 

approach to improve patient satisfaction for pain control.11 

Similarly, there were no differences in the rates of side effects 

of IV-PCA in the “first” and “second” 24 hours after surgery 

between groups. Nonetheless, patient satisfaction for IV-PCA 

management significantly increased after CICARE training. 

According to the improvements in Q3, Q4, Q6 and Q7, 

improved communication behaviors of APS team members 

could have contributed to the results. When treating patients, 

technical knowledge and skills of physicians and other staff 

members are essential; however, effective communication 

can be equally as important.10,11,33 The results were consis-

tent with the recommendations of Meissner et al2 that better 

professional training of the pain team, greater adherence to 

protocol and good physician–patient communication are key 

priorities for improving postoperative pain management.

Q5 was set up as a control question compared to Q6. 

Despite “CICARE” being implemented throughout the entire 

Medical Center staff, patients were more satisfied with the 

APS team members than with ward nurses when experi-

encing PCA problems. It may be attributed to the fact that 

APS team members were more experienced and had more 

specialized training in pain management than ward nurses. 

In this study, APS nurses documented patients’ pain scores 

regularly, whereas ward nurses were not required to assess and 

document patient’s pain reports regularly. Documented pain 

scores have been shown to ensure effective communications 

between health care professionals and patients. Nurses who do 

not document pain scores may ignore the importance of pain 

management.6–8,39,40 Moreover, the APS team receives regular 

reinforcement of CICARE in monthly staff meetings.28 The 

findings support Cole’s proposal that all medical providers, 

including ward nurses, should work closely with pain man-

agement specialists and take more time to know the best pain 

strategies for all patients under all circumstances.28,41

As for instrument proficiency, no significant clinical 

difference was noted in Q8. Previous studies have shown 

that technical quality and proficiency are more difficult for 

patients to judge even after the service has been performed.33 

This may explain why patients reported no clinical difference 

on Q8. Nonetheless, patients’ confidence in profession-

als is important in pain management.42,43 Further work on 

promoting patients’ confidence on instrument proficiency 

is needed.

There were some limitations in this study. First, the cur-

rent study was a nonrandomized, controlled before–after 

study for evaluating the effectiveness of the intervention. The 

before group receiving the IV-PCA alone without CICARE 

acted as a control group (no-intervention arm).13–15,44 The 

potential limitations of this design include lack of randomiza-

tion and the presence of temporal confounders. However, the 

analysis revealed that there were no significant differences in 

the baseline characteristics and performances of participants 

between the before group (control group) and the after group.45 

In addition, random withholding of a quality improvement 

intervention will not be allowed generally because of ethical 

considerations. Second, those who responded to the ques-

tionnaires are not representative of the others who did not. 

The effective response rate of questionnaires in this study 

was 50%, which is regarded as an adequate response 

rate.46 Third, this study included a small number of research 

participants. Fourth, this research was conducted in a single 

institution. Further large-sized and multiple-hospital studies 

are needed to validate our findings.

Conclusion
This study confirms the aspect that communication skills 

are learnable and improvable when implementing a quality 

improvement program into SOP.12,17 Nonpharmacological inter-

ventions conducted through implementing CICARE into SOP 

for APS can effectively enhance pharmacological treatment 

for acute pain management and optimize patient satisfaction 

with IV-PCA.2–6 Patient feedback from questionnaires can be 

informative for organizing educational service programs and 

improving APS performance. However, investigation into the 

impact of proper communication skills on individual subunits 

of hospital staffs is warranted in further studies.
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Supplementary material

Table S1 standard operating procedures of cicare for aPs team members during postoperative visits

Component Procedure

Connect eye-to-eye contact and smile while properly addressing the patient and checking his/her conscious level.
Introduce introduce ourselves as the aPs team and our responsibilities; demonstrate the functions of the portable handheld pulse oximeter 

(spO2 monitor); connect the patient’s finger to the pulse oximeter.
Communication explain the readings on the pulse monitor. reinforce drug information and the operating procedures of the Pca device.
Ask assess pain severity using the 11-point Nrs. ask about side effects (itching, dizziness, nausea or vomiting) and whether the patient 

has experienced any trouble when using the Pca device.
Respond respond to Pca questions and treat any side effects accordingly.
Exit exit courteously after reminding patients how to contact the aPs team if encountering Pca problems and to make a follow-up visit.

Abbreviations: aPs, acute pain service; cicare, connect, introduce, communicate, ask, respond and exit program; spO2, oxygen saturation of pulse oximetry; 
Pca, patient-controlled analgesia; Nrs, numeric rating scale (Nrs: 0–10, with 0 indicating no pain and 10 indicating the most pain imaginable).
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