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 Background: Adopting modern communication methods in traditional healthcare services is a trend of modern medicine. In 
this study we explored the value of telephone and WeChat in health education on uterine myoma by high-in-
tensity focused ultrasound (HIFU).

 Material/Methods: A total number of 426 patients diagnosed with symptomatic uterine myoma from April 2017 to September 
2017 were selected and randomly divided into a routine preoperative education group (175 patients) and a 
telephone/WeChat preoperative health education group (251 patients). The patients in the routine preopera-
tive education group received routine preoperative education, whereas those in the telephone/WeChat preop-
erative health education group received telephone/WeChat preoperative health education. Patients were eval-
uated before and after treatment.

 Results: Compared with the routine preoperative education group, the patients in telephone/WeChat preoperative 
health education group had less preoperative and postoperative anxiety, less postoperative pain, and higher 
treatment satisfaction (P<0.05).

 Conclusions: Health education using telephone and WeChat preoperatively can reduce preoperative and postoperative anx-
iety, postoperative pain, and early postoperative inflammatory response in patients with uterine myoma, and 
can improve treatment satisfaction.
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Background

Uterine myoma is a common, benign tumor of the female gen-
itals. The incidence of this disease is increasing every year and 
it has a negative impact on physical and mental health of pa-
tients [1,2]. In the past, the main treatment of uterine myoma 
was surgery [3]. With the development of medicinal science, 
HIFU is now considered a safe, effective, noninvasive treat-
ment method, and is widely used in curing this disease [4,5]. 
In recent years, with the rapid development of the internet 
and mobile apps, adopting internet technology in traditional 
medical care services is an inevitable trend of modern medi-
cine [6,7]. However, the effect of using telephone and WeChat 
in the treatment of uterine myoma with HIFU remains unclear. 
Therefore, the purpose of this study was to explore the value 
of telephone and WeChat in preoperative health education in 
the treatment of uterine myoma with HIFU.

Material and Methods

Study population

We selected and enrolled 426 patients with symptomatic uter-
ine myoma at the Affiliated Hospital of Southwest Medical 
University from April 2017 to September 2017. Inclusion cri-
teria were: 1) age >18 years old; 2) patients had correspond-
ing clinical symptoms; 3) uterine myoma was clearly visible 
under ultrasound; 4) tumor size was 3~10 cm; and 5) uterine 
myoma was confirmed by MRI. Exclusion criteria were: 1) pa-
tients with pregnancy or menstruation; 2) other malignant tu-
mor; and 3) acute or uncontrollable other systemic diseases. 
Then, the 426 enrolled patients were randomly divided into a 
routine preoperative education group (Control group, n=175) 
and a telephone/WeChat preoperative health education group 
(Treatment group, n=251). Written informed consent was ob-
tained from the participants before enrollment and the study 
was approved by the Affiliated Hospital of Southwest Medical 
University Health and Human Research Ethics Committee. The 
study was registered at (https://www.researchregistry.com/reg-
ister-now#home/, Research Registry UIN: researchregistry4227).

Preoperative health education and nursing care

Patients in the Control group were given routine preopera-
tive education, including psychological nursing, information 
on the disease and HIFU, and the possible complications af-
ter treatment. The specific method was as follows: on the 
1st day before the surgical treatment, a professional, trained 
nurse provided face-to-face education to the patients about 
the disease and HIFU, the HIFU operation procedure, and pos-
sible situations arising during the operation. The nurse carried 
out the corresponding psychological guidance and gained the 

patient’s trust; therefore, the patients had full of confidence in 
the therapeutic effect of the HIFU. Patients in the Treatment 
group were given telephone/WeChat preoperative education, 
including psychological nursing, information about the disease 
and HIFU and the possible complications after treatment. The 
specific method was as follows. The telephone and WeChat 
education team was established and the team members in-
cluded the head nurse, as well as the professional obstetrics 
and gynecology doctors and nurses. On the day before the 
surgical treatment, a nurse was trained to perform face-to-
face patient education on the disease and HIFU, the HIFU sur-
gical procedure and the possible situations during the oper-
ation for the patient, communicate with the patient, answer 
patient questions, carry out the corresponding psychological 
guidance, and gain the patient’s trust so that the patient has 
full confidence in the therapeutic effect of HIFU. In addition, 
this preoperative education informed the patients and their 
families via telephone and WeChat twice 12 h later. For exam-
ple, a training nurse introduced the HIFU as an effective non-
invasive treatment for uterine myoma, and determined if the 
treatment effect was satisfactory compared with the tradition-
al surgery, whether the treatment effect of HIFU was obvious, 
and whether the surgical trauma caused by HIFU was small-
er and the pain was less after the surgery, and answered the 
patient’s questions.

Therapeutic method

After the pre-scan, the focus was clearly showed, ultrasonic lo-
calization was performed, and the treatment area was select-
ed. Each uterine myoma body was divided into several layers, 
with each layer was about 5 mm thick, from the point to line, 
from the line to surface, and from deep to shallow. According 
to the ultrasonic display, gray level point-by-layer and point-
by-layer scan for treatment and the treatment was stopped 
according to the contrast-enhanced ultrasound. Treatment 
parameters: the firing frequency was 0.8MH, the focal length 
was 150 mm, and the treatment power was 350~400 W. In 
the treatment process, the patients were given mild sedation 
and analgesia (a small dose of midazolam and fentanyl), and 
the patient could communicate with the therapist at any time. 
The prophylactic antibiotics were not used before the treat-
ment. According to the location, the myoma was divided into 
anterior or anterior uterine fundus (I) or posterior or posterior 
uterine fundus (II). According to the type, the myoma was di-
vided into intramural myoma (IM) and non-intramural myoma, 
including submucous myoma (SS) and subserous myoma (SM).

Observation index

The anxiety assessment before and after treatment was per-
formed as follows. On the second day before and the first day 
after treatment, the Hamilton Anxiety Scale (HAMD) was used 
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to evaluate anxiety. The patient was regarded as having serious 
anxiety when the total score was >29; if total score was 21~28, 
the patient had obvious anxiety; if total score was 14~20, the 
patient had anxiety; if total score was 7~13, the patient pos-
sibly had anxiety; and if total score was <7, the patient had 
no anxiety. Pain was assessed at the 1 h, 6 h, 12 h, and 24 h 
after treatment; the visual analogue score was used to eval-
uate the pain with scores from 0 to 10 and a higher score in-
dicated more obvious pain. Treatment satisfaction evaluation 
was performed as follows. On the first day after treatment, 
fuzzy digital method was used to evaluate treatment satis-
faction with score from 0 to 10 points; the higher the score, 
the higher the satisfaction. Clinical effect evaluation was per-
formed as follows. At 3 months after treatment, the tumor 
volumes of the 2 groups were compared, and the curative ef-
fect in the 2 groups was evaluated. The specific clinical effi-
cacy evaluation criteria were as follows: Obviously effective 
– the decreased tumor volume was more than 80% and the 
B-ultrasound showed that the whole tumor echo was obvious-
ly enhanced; Effective – the decreased tumor volume was from 
15% to 80%, and B-ultrasound showed that the whole tumor 
echo was moderately enhanced; Not effective – the decreased 
tumor volume was less than 15% and B-ultrasound showed 
that the whole tumor echo was not obvious.

Detecting serum inflammatory factors

On the second day before treatment, the first day before treat-
ment, and at 1 h, 6 h, 12 h, and 24 h after treatment, 3 ml of 
venous blood was collected. Serum IL-1, IL-6, and TNF-a was 
detected using ELISA kits purchased from Beijing Tian Zhi Tai 
Biotechnology Co., Ltd., China.

Statistical analyses

All data were analyzed using SPSS 19.0. The data are present-
ed as the mean ±SD or n (%). The independent-samples t test 
was used for statistical analysis of the continuous data, the 
chi-square test was used for statistical analysis of the categor-
ical data, and P <0.05 was considered statistically significant.

Results

The mean age of the patients was 35.7±9.2 years, the mean 
diameter of the myoma was 5.6±1.1 cm, and the mean volume 
was 102.4±11.3 ml in the Control group. The mean age of the 
patients was 34.2±9.3 years, the mean diameter of the myo-
ma was 5.8±1.1 cm, and the mean volume was 96.3±10.4 ml 
in the Treatment group. There was no significant difference in 
age, myoma diameter, or volume between the 2 groups. The 
flow chart of this study is shown in Figure 1.

Anxiety assessment before and after treatment in the 2 
groups

On the 2nd day before treatment, there was no significant 
difference in anxiety scores between the 2 groups (P>0.05); 
however, on the 1st day before and after treatment, compared 
with the Control group, the anxiety score of patients in the 
Treatment group was reduced (P<0.05), as shown in Figure 2A.

426 enrolled patients

Meeting inclusion criteria
Not meeting exclusion criteria

T group (1251)C group (175)

Routine preoperative education

• At day before and 1st day after treatment, Hamilton anxiety scale (HAMD) was used to
   evaluate anxiety
• At 1st hour, 6th hour, 12th hour and 24th hour after treatment, the visual analogue score was
  used to evaluate the pain
• At 1st day after treatment, fuzzy digital method was used to evaluate the satistaction of
   treatment
• At 3rd month after treatment, the curative effect was evaluated
• Postoperative complications were evaluated

Telephone combined with WeChat
preoperative education

Figure 1. The flow chart of this study.
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Pain assessment after treatment in the 2 groups

At 1 h, 6 h, and 12 h after treatment, compared with the 
Control group, the VAS score of the patients in the Treatment 
group was decreased (P<0.05); however, there was no signifi-
cant difference in VAS score between the 2 groups at 24 h af-
ter treatment (P>0.05), as shown in Figure 2B. Similar results 
were also found in the 2 groups for the location and type of 
myoma, as shown in Figure 2C, 2D.

The levels of serum inflammatory factors in the 2 groups 
before and after treatment

At 1 and 2 days before treatment, there was no significant 
difference in the level of serum IL-1 or TNF-a in the 2 groups 
(P>0.05); however, at 1 h, 6 h, 12 h, and 24 h after treatment, 
the serum IL-1 and TNF-a levels of the patients in the Treatment 
group were reduced compared with the Control group (P<0.05), 
as shown in Figure 3.

Satisfaction evaluation in the 2 groups after treatment

At 1 day after treatment, the satisfaction rate of the Treatment 
group was increased (P<0.05) compared with the Control group, 
as shown in Table 1.

Effect Evaluation in 2 groups after treatment

Compared with location (I) or type (IM), the total effective 
rate was reduced in location (II) and type (SS+SM) of these 
2 groups, respectively. The total effective rate of the Control 
group was 93.1%, and the total effective rate of the Treatment 
group was 93.6%, but the total effective rate of the 2 groups 
was not significantly different (P>0.05), as shown in Table 2.

Postoperative complications

After treatment, there was no significant difference in post-
operative complications (e.g., fever, urinary retention, hema-
turia, skin burn, and abdominal wall edema) between these 2 
groups, as shown in Table 3.
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Figure 2.  Anxiety and pain assessment in the 2 groups; (A) Anxiety assessment after treatment in the 2 groups; (B, C) pain assessment 
after treatment in the 2 groups; blue: Control group; red: Treatment group; location (I): anterior or anterior uterine fundus; 
type (IM): intramural myoma; location (II): posterior or posterior uterine fundus; type (SS+SM): submucous myoma (SS) and 
subserous myoma (SM); */# independent-samples t test, P<0.05.
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Discussion

In this study, the telephone/WeChat method was used in 
the health education management of uterine myoma be-
fore treatment. The results showed that, compared with the 

routine face-to-face preoperative health education, the tele-
phone/WeChat preoperative health education did not affect 
the therapeutic effect of the HIFU in the treatment of uter-
ine myoma. However, this method could reduce anxiety, pain, 
and inflammatory response before and after treatment, as 
well as improving patient satisfaction. The implementation 
of this research project verified the feasibility and applica-
tion value of the Internet communication platform WeChat in 
the medical service industry, which warrants clinical applica-
tion and promotion.

In this study, we found that the pre-operation health educa-
tion method of telephone combined with WeChat could re-
duce the anxiety and improve the satisfaction of patients after 
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Figure 3.  The levels of serum inflammatory factors in the 2 groups before and after treatment; A: IL-1 expression in blood; B: TNF-a 
expression in blood; blue: Control group; red: Treatment group; T1: 2 days before treatment; T2: 1 day before treatment; T3: 
1 h after treatment; T4: 6 h after treatment; T5: 12 h after treatment; T6: 24 h after treatment; * independent-samples t test, 
P<0.05.

Group Number Satisfaction score

Control group 175 9.1±1.6

Treatment group 251 9.5±1.4

P value 0.006

Table 1. Satisfaction evaluation in the 2 groups after treatment.

Independent-samples t test, P<0.05.

Group Number
Obviously 
effective

Effective No-effective
Total effective rate 

(%)

Control group 175 145 18 12 93.1

Location
I 75 1 2 97.4

II 70 17 10 89.6*

Type
IM 97 2 1 99.0

SS+SM 48 16 11 85.3*

Treatment group 251 213 22 16 93.6

Location
I 105 1 1 99.0

II 108 21 15 89.5*

Type
IM 129 1 2 98.4

SS+SM 84 21 14 88.2*

Table 2. Effect evaluation in different location and type after treatment.

* Compared with I, or IM, chi-square test, P<0.05.

131

Zou Q. et al.: 
Health education using telephone and WeChat…
© Med Sci Monit Basic Res, 2018; 24: 127-133

HUMAN STUDY

Indexed in: [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



treatment. A previous study has reported that the combined 
use of WeChat and mobile medical APP could alleviate anxi-
ety and improve the quality of life of anxiety patients [8]. In 
addition, use of the mobile phone WeChat service was shown 
to improve adherence to corticosteroid nasal spray treatment 
in chronic rhinosinusitis patients after functional endoscopic 
sinus surgery [9]. In addition, the use of WeChat significantly 
increased the proportion of patients with successful cecal intu-
bation and increased quality of colonoscopy [10]. The possible 
reasons for this effect were: first, better psychological coun-
seling was performed for the patients; second, patients could 
continue to receive knowledge and improved understanding 
of the disease, the corresponding treatment process, compli-
cations, and other related aspects from the WeChat platform 
and the telephone; and third, patients have deeper trust and 
dependence on medical staff. Therefore, the telephone com-
bined with WeChat pre-operation health education method is 
very important in the treatment of uterine myoma with HIFU; 
it can reduce patient anxiety before and after treatment and 
improve satisfaction with treatment.

In this study, we also found that pre-operation health edu-
cation by telephone combined with WeChat method reduced 
pain at 1 h, 6 h, and 12 h in patients after treatment. Previous 
studies did not report any mechanism in this area. However, in 
the present study, we further examined the inflammatory re-
sponse of the patients after the operation; the results showed 
the preoperative health education could reduce the expression 
levels of IL-1 and TNF-a in patients at 1 h, 6 h, 12 h, and 24 h 
after treatment. Previous studies have shown a close relation-
ship between inflammation and pain, with high levels of in-
flammation being associated with more pain, which could be 
an independent risk factor causes pain, increasing the inflam-
matory response and leading to more pain, and there was a 
positive correlation between these 2 factors, which was also 

Group Fever
Urinary 

retention
Hematuria Skin burn

Abdominal 
wall edema

Control group 1 1 0 2 18

Treatment group 2 2 1 3 35

Table 3. Postoperative complications in the 2 groups.

consistent with our results [11,12]. In addition, psychoneuroim-
munology research shows that psychological stress can acute-
ly provoke increased inflammation in healthy individuals, and 
enhanced psychological functioning can reduce psychological 
stress and inflammatory cytokines, improving the prognosis 
of patients. In the present study, compared with routine pre-
operative education, telephone combined with WeChat preop-
erative health education further strengthened communication 
with patients [13–15]. Therefore, we considered that telephone 
combined with WeChat preoperative health education was a 
better psychological intervention that strengthens psycholog-
ical functioning and reduces psychological stress and inflam-
matory cytokines. Therefore, we believe that telephone com-
bined with WeChat preoperative health education can reduce 
the pain of patients after treatment, and the mechanism may 
be by reducing the inflammatory response.

In this study, the sample size was relatively small and we did 
not further explore the pain and the inflammatory response. 
Future studies with larger samples are needed to further ver-
ify the conclusions of this study.

Conclusions

In conclusion, the results show that telephone combined with 
WeChat preoperative health education can reduce preopera-
tive and postoperative anxiety, postoperative pain, and ear-
ly postoperative inflammatory response in patients with uter-
ine myoma, and improves treatment satisfaction. We believe 
that this intervention warrants promotion in clinical practice.
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