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Aim: Psychological intervention has been proved a complementary approach to drug analgesia. 

Another study suggested that health knowledge is associated with psychological symptoms in 

patients with liver cancer. This study is conducted to assess whether improving the health educa-

tion (HE) alleviates the postembolization pain during transarterial chemoembolization (TACE).

Materials and methods: One hundred and fifteen patients, who required TACE for hepato-

cellular carcinoma (HCC) and suffered postembolization pain, were randomized into control 

group (n=63) and HE group (n=52). The health knowledge was scaled with the health knowledge 

questionnaire (HKQ). The postembolization pain was scored using a 0–10 numeric rating scale 

(NRS-10) after arterial embolization in both groups.

Results: There were no statistical differences between male and female in all HKQ scores 

(P>0.05). The HKQ scores of young people (≤45 years old) were significantly higher than 

those of elders (>45 years old; P<0.05). After teaching HE, the HKQ scores were significantly 

increased in patients of the HE group (P<0.01). The postembolization pain score in the HE group 

was significantly lower than that in the control group (P<0.05). The HKQ scores of question 1, 

3, and total were negatively correlated with the pain score in this sample (P<0.05).

Conclusion: Improving the HE among HCC patients before TACE is beneficial for the pain 

relief during interventional procedure.
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Introduction
Hepatocellular carcinoma (HCC) is the fifth most common malignancy in males and 

the seventh in females, representing the third leading cause of cancer death world-

wide.1 In 2010, there were 358,840 new cases of liver cancer in China and 312,432 

deaths from the disease.2,3 Liver transplantation and resection are the only potentially 

curative treatments; however, only a small proportion of patients are eligible for these 

therapies.4,5 Transarterial chemoembolization (TACE) is indicated as the primary pal-

liative therapy of choice for patients with unresectable liver cancer.6,7 A large number 

of studies have confirmed that TACE controls tumor progression and prolongs sur-

vival.8,9 However, TACE is often accompanied by postembolization syndrome (PES), 

a clinical syndrome defined by fever and right upper quadrant abdominal pain with or 

without nausea and vomiting. Zhou et al10 reported that 75% of patients undergoing 

TACE experienced severe pain, and 93% of patients required opioid treatment during 

the first 12 hours after TACE. Several analgesics, such as oxycodone and parecoxib 

sodium, have been required to alleviate the postembolization pain.10,11 Despite the 
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good adjuvant analgesic effect on post-TACE pain, there are 

still a fraction of patients who are not sensitive to analgesic 

medications or suffer from side effects. It is, therefore, neces-

sary to develop non-pharmacologic approaches to improve 

the patient’s painful experience.

A large number of studies indicated that severe psycho-

logical distress occurs in liver cancer patients,12 especially in 

patients with hepatic malignancy before interventional pro-

cedures.13,14 A former study demonstrated that psychological 

interventions, including encouragement, verbal suggestion, 

relaxation training, distraction, therapeutic touch, guided 

imagery, and intra-arterial placebo, can relieve postembo-

lization pain during hepatic arterial chemoembolization 

therapy. 13 Another subsequent study suggested that health 

knowledge is associated with psychological symptoms in 

patients with liver cancer.14 Lack of health knowledge could 

lead to psychological stress directly.15,16 Therefore, what is the 

relationship between health knowledge and postembolization 

pain in patients with liver cancer?

To elucidate this key point, we conducted a prospective, 

randomized controlled study involving a series of HCC 

patients who were scheduled for TACE. The aim was to assess 

whether improving the health education (HE) among HCC 

patients before TACE alleviates the postembolization pain 

during interventional procedure.

Materials and methods
study subjects
In the period of 64 months from April 2010 to July 2015, 

150 patients with unresectable HCC were referred to the 

interventional radiology department for TACE and agreed 

to take part in the trial.

Patient inclusion criteria were as follows: 1) adult patients 

aged 18 years or older; 2) the diagnosis of HCC was con-

firmed by imaging, elevated serum tumor markers, or patho-

logic and histological examination according to the diagnostic 

criteria for HCC established by the National Association 

for the Study of Liver Cancer17; 3) Barcelona Clinic Liver 

Cancer (BCLC) stage A–C (except portal vein occlusion)18; 

4) suffering from right upper quadrant abdominal pain after 

TACE procedure.

Patient exclusion criteria included 1) history of inter-

ventional diagnosis and/or therapy; 2) bellyache before 

embolization; 3) treatment with anxiolytic or narcotic anal-

gesics 72 hours prior to the therapy; and 4) the presence of 

encephalopathy or other significant alterations of mental 

status or cognitive impairment or visual and auditory deficits.

Randomization
The subjects were randomly assigned to the HE group or 

control group according to random numbers from 1 to 150, 

generated by Research Randomizer (http://www.randomizer.

org). One researcher was assigned to perform the protocol 

with the random allocation schedule and issue envelope 

encapsulation HE plan to patient’s responsible nurse. The 

nurses opened the envelopes to determine the following 

assignment and carried out the program in ward. Other 

researchers in the interventional radiology theater were blind 

to the assignment until the time of patient enrollment.

he
HE of disease and related treatment was a routine require-

ment before interventional procedure in the hospital. Accord-

ing to the standard protocol, patients in the HE group were 

evaluated with health knowledge questionnaire (HKQ) on 

admission, taught of HE for about half an hour, and evalu-

ated with HKQ once more on the same day before TACE in 

the ward. Patients in the control group were also evaluated 

with HKQ on admission, did not accept HE before TACE, 

and received rescue HE after TACE procedure. The HE 

curriculum consists of five critical issues, ie, diagnoses 

of liver cancer, symptoms of liver cancer, interventional 

therapy (TACE), post-TACE nursing care, and prognosis 

of liver cancer. The teaching of HE was performed by three 

experienced nurses who had accepted a special training 

before the study.

Outcome measures
Health knowledge was assessed with HKQ, a questionnaire 

created for HCC patients before interventional procedure.14 

The HKQ consists of patient’s name, ID, and five questions 

defining a total score from 0 to 10 (Table 1). Every answer 

is evaluated and rated on a scale of 0–2: “0”, do not know; 

“1”, knows but the answer is incomplete; and “2”, know and 

the answer is complete.

Table 1 health knowledge questionnaire

Question Score

Question 1 What disease do you suffer from? 0–2
Question 2 What symptom of this disease do you know? 0–2
Question 3 how to cure the sickness? 0–2
Question 4 how to care yourself after interventional 

therapy?
0–2

Question 5 how about the prognosis of this disease? 0–2
Total 0–10
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The postembolization pain was scored using a 0–10 

numeric rating scale (NRS-10)19 (“0”, no pain at all; “1–3”, 

mild pain; “4–6”, moderate pain; “7–9”, severe pain; and 

“10”, unbearable pain) after arterial embolization during 

interventional procedure in both groups.

Data collection
Several researchers were trained by the research coordinator 

in HE and other details related to survey prior to the study. 

Another two researchers were trained in assigning HKQ and 

NRS-10 scores related to the outcome assessment before data 

collection. During the scoring procedure, the researchers were 

blind to the group allocation. All patients were guided to 

complete the HKQ under the full supervision of the nurse in 

ward and to indicate the magnitude of postembolization pain 

on a “pain thermometer” during TACE procedure with the 

uniform advices. The thermometer scale was then translated 

into an NRS score. Data collection efforts for all outstand-

ing data forms were ceased 6 months after the last required 

patient file was completed (Figure 1).

The degree of hepatic dysfunction was calculated by 

Child–Turcotte–Pugh (CTP) classification. Cancer stage 

Figure 1 Study flow diagram.
Abbreviations: hKQ, health knowledge questionnaire; nRs-10, 0–10 numeric rating scale; Tace, transarterial chemoembolization.

was determined using the BCLC staging System.20 Patients’ 

baseline characteristics, including demographic information 

(ie, age and gender), diagnosis, etiology, CTP class, BCLC 

stage, and HKQ scores were collected from the medical 

records or assessed by the researcher. Post-HE HKQ and 

NRS-10 scores were assigned blindly by two researchers, ie, 

they were unaware of any demographic and clinical data of 

the patients. All data were recorded and entered into SPSS 

software for analysis (SPSS Inc., Chicago, IL, USA).

statistical analysis
The values measured as continuous data were divided into 

binary categorical variables to make the prediction rule clear. 

The cutoff point between the young adults and elderly were 

set at 44 years for age. The measurement data were expressed 

as mean ± SD and the enumeration data as proportions. 

Statistical analysis of the difference between two means 

of continuous variables was tested using the independent 

samples or paired-samples Student’s t-test. The Pearson chi-

squared test was used to compare the categorical variables. 

The relationship between HKQ score [pre-TACE score in 

the control group and post-HE score in the HE group] and 
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postembolization pain score was evaluated with the Pearson 

correlation coefficient. A P-value of ≤0.05 was considered 

statistically significant for all analyses. SPSS (version 15.0 

for Windows) was used to perform all statistical analyses.

ethics statement
The study was approved by the clinical trial ethics commit-

tee/institutional review board (IRB) at Qingdao Municipal 

Hospital (Qingdao, People’s Republic of China), and all 

patients provided written informed consent.

Results
Baseline characteristics
One hundred and fifteen patients were included in this 

study. Overall, there were 86 men (74.78%) and 29 women 

(25.22%), and age ranged from 34 to 76 years (51.07±11.153 

years). The most common causative factors were hepatitis B 

(95.65%, n=110). CTP class A or B disease was present in 

53.04% (n=61) and 46.96% (n=54) of cases, respectively. 

Detailed patient demographics, disease characteristics, stag-

ing, and HKQ score at the time of initial presentation in the 

HE group and the control group are shown in Table 2. Both 

groups were similar in age, gender, etiology, CTP class, 

BCLC stage, and HKQ score (P>0.05; Table 2).

hKQ score of hcc patient
The HKQ total score in all HCC patients was 7.25±2.527 at 

initial evaluation. The mean scores of question 1, 5, 4, 2, and 

3 (1.79, 1.53, 1.49, 1.30 and 1.15, respectively) decreased suc-

cessively. When male and female patients were compared, there 

were no statistical differences in all scores (P>0.05). Notably, the 

HKQ scores of young people (≤45 years old) were significantly 

higher than those of elders (>45 years old; P<0.05; Table 3).

effect of he on patients
After teaching the HE, all HKQ scores were significantly 

increased in patients of the HE group (pre-HE scores vs post-

HE scores, P<0.01). Likewise, the majority of the post-HE 

HKQ scores in the HE group were visibly higher than those 

pre-TACE HKQ scores in the control group (P<0.05) except 

score of question 4 (P=0.05; Table 4).

correlation between nRs-10 score and 
hKQ score
The postembolization pain numerical rating score (NRS-10) 

in the HE group (mean=5.40, SD=1.829) was significantly 

lower than that in the control group (mean=6.13, SD=1.988; 

t=2.013, P=0.047<0.05). The Pearson correlation analyses 

revealed that the HKQ scores of question 1, 3, and total were 

Table 2 Baseline characteristics of patients

Characteristics Control group (n=63) HE group (n=52) Significance

Statistics P-value

age (years) 49.37±11.169 53.13±10.884 t=1.822 0.071
gender, n (%)

Male 46 (73.02) 40 (76.92) χ2=0.231 0.631
Female 17 (26.98) 12 (23.08)

etiology, n (%)
hepatitis B virus 61 (96.83) 49 (94.23) χ2=0.048 0.826
Others 2 (3.17) 3 (5.77)

cTP class, n (%)
a 34 (53.97) 27 (51.92) χ2=0.048 0.827
B 29 (46.03) 25 (48.08)

Bclc stage, n (%)
a 22 (34.92) 14 (26.92) χ2=1.251 0.535
B 36 (57.14) 35 (67.31)
c 5 (7.94) 3 (5.77)

hKQ score
Question 1 1.81±0.592 1.75±0.653 t=0.512 0.609
Question 2 1.30±0.463 1.29±0.457 t=0.152 0.879
Question 3 1.21±0.722 1.08±0.763 t=0.933 0.353
Question 4 1.56±0.713 1.40±0.774 t=1.092 0.277
Question 5 1.59±0.816 1.46±0.896 t=0.787 0.433

Total 7.46±2.481 6.98±2.570 t=1.015 0.312

Note: P>0.05 for each comparison.
Abbreviations: Bclc, Barcelona clinic for liver cancer; cTP, child–Turcotte–Pugh; he, health education; hKQ, health knowledge questionnaire.
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negatively correlated with the postembolization pain NRS-10 

score in total sample (P<0.05; Table 5).

Discussion
Hepatic malignancy is the fastest growing cause of cancer-

related mortality and has a poor prognosis with 5-year 

Table 3 health knowledge scores scaled with hKQ before 
intervention in 115 patients

HKQ n Score Significance

t (or t¢) P-value

Question 1 115 1.79±0.614
gender
Male 86 1.79±0.616 0.018 0.986
Female 29 1.79±0.620
age (years)
≤45 42 1.98±0.154 3.368a 0.001

>45 73 1.67±0.746
Question 2 115 1.30±0.458
gender
Male 86 1.28±0.451 0.667 0.506
Female 29 1.34±0.484
age (years)
≤45 42 1.48±0.505 3.134a 0.003

>45 73 1.19±0.396
Question 3 115 1.15±0.740
gender
Male 86 1.20±0.733 1.246 0.215
Female 29 1.00±0.756
age (years)
≤45 42 1.48±0.634 3.816 0.000

>45 73 0.96±0.735
Question 4 115 1.49±0.742
gender
Male 86 1.53±0.698 1.080a 0.286
Female 29 1.34±0.857
age (years)
≤45 42 1.67±0.612 2.139a 0.035

>45 73 1.38±0.793
Question 5 115 1.53±0.851
gender
Male 86 1.49±0.878 0.912 0.364
Female 29 1.66±0.769
age (years)
≤45 42 1.95±0.309 5.426a 0.000

>45 73 1.29±0.964
Total score 115 7.25±2.527
gender
Male 86 7.29±2.501 0.280 0.780
Female 29 7.14±2.642
age (years)
≤45 42 8.55±1.329 5.398a 0.000

>45 73 6.49±2.739

Note: aequal variances not assumed, t′ test.
Abbreviation: hKQ, health knowledge questionnaire.

survival rates of less than 12%.21 TACE, as an important treat-

ment for HCC, has been proved effective in improving overall 

survival rate.22 Therefore, it is recommended by the American 

Association for the Study of Liver Diseases (AASLD) and 

other international guidelines as the treatment of choice for 

patients with advanced, unresectable HCC.7,23–25 Based on 

this, it is estimated that more than 100,000 TACE procedures 

are performed in China each year. 10 Although TACE has been 

demonstrated to be safe with low rates of severe complica-

tions,5,26–28 PES, especially the right upper quadrant abdomi-

nal pain, still appears to be a common  complication.29–31 To 

reduce the postembolization pain during TACE procedure, 

we focus on the non-pharmacologic approaches complement-

ing the drug analgesia in recent decade. In this study, we 

hypothesized that there was a correlation between HE and 

postembolization pain in HCC patients.

Baerlocher et al32 reported that only 6% of patients had 

heard of the field of interventional radiology before their 

referral (despite 21% having undergone a procedure previ-

ously). Before their arrival in the interventional radiology 

department, 87% had not received any information about 

interventional radiology. In our study, the HKQ score of 

question 3 in all patients arrived 1.15±0.740 (full scores=2) 

at initial evaluation. It is visibly better than Baerlocher’s 

result in Canada, but the score of question 3 is still the 

lowest one of all five scores in HKQ. The HKQ scores of 

young people (≤45 years old) were greatly higher than that 

of the elders (>45 years old) in all questions and total score. 

Several factors, such as abilities of independent learning and 

thinking and abundant network information, are considered 

to facilitate the obvious distinctions between young adults 

and elders. Al-Khashan et al33 performed a cross-sectional 

study to find out any possible gender differences in HE needs 

and preferences and showed that there are a few significant 

differences between men and women in Saudi Arabia. On 

the contrary, no difference in HE between male and female 

was confirmed in this study.

Various results-based recommendations were made to 

increase public health knowledge. Baerlocher et al32 surveyed 

100 consecutive patients scheduled to undergo an interven-

tional procedure at a community hospital and found that 

84% had a clearer view of what interventional radiologists 

do after the procedures, but 98% believed that most others 

did not know what interventional radiology was. Our study 

examined the effects of teaching of HE in 52 HCC patients 

scheduled to accept TACE procedure and suggested that HE 

is also efficient in improving health knowledge, especially 

the knowledge of interventional procedure.
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In the literature, the definite etiology of postembolization 

pain after TACE is not well understood. However, several 

pathophysiology theories, including tumor ischemia and 

necrosis, liver capsule distention, and secondary gallbladder 

ischemia etc, have been postulated.34,35 Wang et al13 reported 

that the pain of most patients who received drug analgesia 

during TACE procedure was not completely relieved, whereas 

the patients who received psychological intervention and 

medication got an obviously lower pain score than the former. 

Therefore, it was suggested that the psychological factors, 

as an inducement or secondary cause, may be concerned in 

the postembolization pain.13 Some other previous studies 

suggested that several factors, including cancer diagnosis 

and interventional procedures, etc, contribute to the psycho-

logical distress of patients.13,15,16 Owing to lack of the infor-

mation of disease or interventional procedures, diagnostic 

and therapeutic procedures performed in the interventional 

radiology department are anxiety provoking and painful for 

some patients. Wang et al14 surveyed 213 patients requir-

ing interventional procedure for hepatic malignancy and 

confirmed that the health knowledge is associated with the 

psychological symptoms of the patients. In the study, the 

Table 4 comparisons of health knowledge scores (hKQ) before and after he in patients

HKQ score Control group,  
pre-TACE

HE group,  
pre-HE

HE group,  
post-HE

Pre-TACE vs  
post-HE

Pre-HE vs  
post-HE

t (or t¢) P-value t (or t¢) P-value

n 63 52 52
Question 1 1.81±0.592 1.75±0.653 2.00±0.000 2.555a 0.013 2.761 0.008
Question 2 1.30±0.463 1.29±0.457 1.65±0.480 3.994 0.000 5.419 0.000
Question 3 1.21±0.722 1.08±0.763 1.75±0.437 4.973a 0.000 6.617 0.000
Question 4 1.56±0.713 1.40±0.774 1.77±0.425 1.987a 0.050 3.686 0.001
Question 5 1.59±0.816 1.46±0.896 1.96±0.194 3.522a 0.001 4.233 0.000
Total 7.46±2.481 6.98±2.570 9.13±0.950 4.936a 0.000 7.431 0.000

Note: aequal variances not assumed, t′ test.
Abbreviations: he, health education; hKQ, health knowledge questionnaire; Tace, transarterial chemoembolization.

Table 5 correlation between health knowledge scores (hKQ) 
and pain numerical rating scores (nRs-10) during the procedure 
in total sample (n=115)

HKQ score Pain numerical rating scores (NRS-10)

r P-value

Question 1 –0.186 0.047
Question 2 –0.103 0.274
Question 3 –0.282 0.002
Question 4 –0.119 0.206
Question 5 –0.159 0.090
Total –0.235 0.011

Abbreviations: hKQ, health knowledge questionnaire; nRs-10, 0–10 numeric 
rating scale.

pain score in the HE group was significantly lower than that 

in the control group. It indicated that the HE is beneficial 

for the pain relief during interventional procedure. The 

other correlation analyses revealing that the HKQ scores of 

question 1, 3, and total were negatively correlated with the 

pain score, confirmed the importance of health knowledge, 

ie, information of diagnoses and interventional procedure, 

for pain relief again.

There are several limitations to our study. A key limitation 

was that the study population was a convenience sample of 

patients. The total study population is relatively small within 

a randomized controlled analysis of a prospective database. 

Therefore, selection and late-look bias may be inherent, and 

the results must be considered preliminary. Another limitation 

of this study was the potential bias associated with the use of 

self-reported measurement scales of pain intensity. Objective 

physiological markers, such as change in pulse rate or body 

temperature or neurohormonal mediators, were not studied.

Conclusion
Improving the HE among patients with HCC before TACE is 

beneficial for the pain relief during interventional procedure. 

It is recommended as a complementary approach to drug 

analgesia and psychological intervention.

Disclosure
The authors report no conflicts of interest in this work.
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