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Abstract
Aim: To examine the effects of a transtheoretical model‐based WeChat health edu‐
cation programme on self‐management in haemodialysis patients in China.
Design: A longitudinal experimental intervention study.
Methods: Patients (N = 120) who underwent haemodialysis from December 2015–
November 2017 were recruited and randomly allocated to either group 1 (who re‐
ceived a 3‐month WeChat health education immediately after randomization) or 
group 2 (who was combined with group 1 and received the same intervention at the 
5th month after enrolment in the study). Self‐management, knowledge and self‐ef‐
ficacy were assessed at baseline (T0), 3 months after enrolment in the study (T1), 
21 months after enrolment in the study (T2).
Results: There were significant group effects on self‐efficacy; time effects on part‐
nership, self‐care, emotion management with total self‐management; interaction ef‐
fects on problem‐solving and emotion management within total self‐management 
according to the two‐way repeated measures ANCOVA. Further between‐group 
comparisons indicated that patients in group 1 had better self‐management than 
those in group 2 at T1. Within‐group comparisons demonstrated that, compared with 
the baseline values, group 1 had significantly improved self‐management at T1; how‐
ever, group 2 had improved self‐management at T2.
Conclusion: The transtheoretical model‐based WeChat health education programme had 
a potentially positive effect on improving the self‐management of haemodialysis patients.
Impact: Self‐management is often difficult yet crucial for haemodialysis patients. This 
study indicated that the transtheoretical model‐based WeChat health education re‐
sulted in improved self‐management in haemodialysis patients and can be implemented 
in continuing care during the interdialysis period to improve self‐management in patients.
Trial registration: ChiCTR1800018172.
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1  | INTRODUC TION

Chronic kidney disease is a global public health problem (Webster, 
Nagler, Morton, & Masson, 2017). A great number of patients even‐
tually progress to end‐stage renal disease (ESRD). Patients with 
ESRD are confronted with a poor quality of life and a significant 
burden (Heiwe & Jacobson, 2011; Tsai, Chao, Chang, Hung, & Grp, 
2017; Tsay & Hung, 2004). Haemodialysis has become a life‐prolong‐
ing primary measure for ESRD patients (Zakharov et al., 2014). Self‐
management is often difficult yet crucial for haemodialysis patients.

Especially during the interdialysis period, the level of self‐manage‐
ment by the patient not only affects their hospitalization episodes, mor‐
tality rate and quality of life (Shirazian et al., 2016; Song, Ward, Hladik, 
Bridgman, & Gilet, 2016), but also directly determines the treatment 
modality and ultrafiltration quantity of the next procedure (Ong, Jassal, 
Porter, Logan, & Miller, 2013). These finding demonstrate the need to 
explore effective methods to improve self‐management in haemodi‐
alysis patients. Recent studies have indicated that mobile information 
technology has a positive effect on the management of chronic dis‐
eases. However, few studies have reported the effect of its application 
on self‐management of haemodialysis patients (Diamantidis & Becker, 
2014). WeChat, a mobile application, has an extremely high number of 
users and is available in more than 200 countries (China Tech Insights, 
2017). It is necessary to conduct a study with a robust study design to 
examine the effects of a WeChat health education programme on the 
self‐management of haemodialysis patients.

1.1 | Background

The incidence and prevalence of ESRD have been increasing rapidly 
in China. Until 2013, approximately 246,000 patients were docu‐
mented to be undergoing haemodialysis in China (Cui & Wan, 2013). 
Self‐management is an important aspect of effective care in chronic 
kidney disease patients (Lin, Liu, Hsu, & Tsai, 2017). As reported, the 
self‐management of haemodialysis patients is poor worldwide, es‐
pecially in low‐ and middle‐income countries, including China (Dou, 
2010; Sutton, Ovington, & Engel, 2014; Tao, Chow, & Wong, 2015). 
In China, due to personnel shortages, patients often received lim‐
ited knowledge or training in self‐management. Few studies have fo‐
cused on self‐management education in continuing care during the 
interdialysis period. Moreover, traditional health education is gener‐
ally conducted through the dissemination of printed materials and 
oral education focusing on general information; this is incongruent 
with patient needs. To fill this research gap, a vivid and lively multi‐
media health education programme is needed to enhance the self‐
management of patients and their learning outcomes (Chan, Green, 
Fiatarone Singh, Barnard, & Cheema, 2016).

Recently, to improve the level of patients’ self‐care and health 
behaviours after hospital discharge, the use of mobile information 
technology as an intervention strategy has become increasingly 
popular (Diamantidis & Becker, 2014; Karavetian, de Vries, Rizk, & 
Elzein, 2014; Lin, Wu, & Smith, 2014; Ong et al., 2013). However, few 
such programmes have been employed in populations with kidney 
disease (Diamantidis & Becker, 2014). Studies are needed to examine 
the effect of a mobile device‐based health education programme on 
ESRD patients during the interdialysis period (Wileman et al., 2016).

WeChat, one of the most popular multimedia social platforms 
in China, reported 889 million monthly active users (China Tech 
Insights, 2017). WeChat has the advantages of low cost, easy op‐
eration, a large amount of information, the ability for real‐time dia‐
logue, etc. Users can quickly send voice messages, videos, pictures, 
texts, tables and web pages to other users from their mobile phones 
via WeChat and WeChat supports multigroup chatting. All informa‐
tion can be retained for reference at any time anywhere as long as 
there is an internet connection. Recent studies have indicated that 
interventions delivered via WeChat regarding health management 
resulted in an improvement in adherence in orthodontic patients (Li 
et al., 2016) and chronic rhinosinusitis patients (Feng et al., 2017). 
Hence, WeChat may be an appropriate tool for improving the self‐
management of haemodialysis patients.

The most effective educational approaches are theory‐driven 
practices (Ghahremani, Faryabi, & Kaveh, 2014). As reported, the 
transtheoretical model (TTM) is a dynamic and comprehensive 
model for eliciting behaviour changes; the model divides human 
behaviour changes into five stages and providing stage‐matched 
interventions has been widely used to promote health behaviours 
(Dobbels et al., 2017; Orouji, Shojaeizadeh, Sadeghi, & Rafiei, 2017). 
Thus, this study was based on the TTM (1983 & 1984) and Bandura's 
(1991) self‐efficacy theory. In addition, there is a significant posi‐
tive correlation between self‐management and self‐efficacy (Zhao, 
Suhonen, Koskinen, & Leino‐Kilpi, 2017). Self‐efficacy is a crucial 
mediator between knowledge and self‐care (Wu, Hsieh, Lin, & Tsai, 
2016). Thus, with WeChat reinforcement and verbal persuasion, this 
proposed study evaluated the effects of a 3‐month WeChat health 
education programme based on the TTM on haemodialysis knowl‐
edge, self‐efficacy and self‐management in haemodialysis patients 
(See web Appendix S1 for the theoretical frameworks).

2  | THE STUDY

2.1 | Aims

The study aimed to develop and evaluate the effects of a WeChat 
health education programme based on the TTM and self‐efficacy 
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theory on improving self‐management, haemodialysis knowledge 
and self‐efficacy among haemodialysis patients.

2.2 | Design

This was a longitudinal experimental intervention study. Data were 
collected at baseline (T0), 3 months after enrolment in the study (T1) 
and 21 months after enrolment in the study (T2). It should be noted 
that the short‐term effect of WeChat health education has been 
published in Chinese elsewhere (Ren et al., 2017).

2.3 | Participants

Patients were recruited for study participation at a tertiary hospital 
in southern China. Patients were included if they were aged 18 years 
or older, had more than 3 months of treatment duration, had under‐
gone dialysis at least twice a week, had the ability to communicate in 
both oral and written formats without assistance and were willing to 
use the WeChat software. Patients who were suffering from mental 
illness, had severe audiovisual disorders, or had undergone a renal 
transplant were excluded from this study. A full‐time nurse enrolled 
participants. If patients agreed to participate in the study, they were 
recruited. After signing the consent form, an associate chief nurse 
randomly assigned the patients into one of two groups according to 
a random number table with a ratio of 1:1. All eligible patients were 
labelled from 001‐120, according to the hospitalization number from 
lowest to highest. Then, three digits ranging from 001‐120 were 
produced by the random number table without duplication. The pa‐
tients whose numbers corresponded to the first 60 valid digits were 
assigned to group 1 and the rest were assigned to group 2. According 
to a previous study, the level of self‐management would be improved 
by 13.89 for the medium effect size (Dou, 2010). A sample size of 
120 with 60 patients per group was required according to two‐sam‐
ple mean formulas with a power of 80%, a significance level of 5% 
and a dropout rate of 20%.

2.4 | Procedures

Patients in group 1 received the 3‐month WeChat health education 
programme in addition to routine care immediately after the base‐
line data collection. The detailed contents of the intervention have 
been published elsewhere (Ren et al., 2017). During the 3‐month in‐
tervention period, the time for sending health education texts in the 
WeChat group was 7–8 p.m. every night after consultation with the 
patients. During this time, there were professional nurses online in 
the WeChat group, urging patients to read and participate in patient 
discussions and answering questions. The focus of this intervention 
was to encourage patients to explore their own abilities, clarify their 
needs and maximize the use of existing resources to achieve the goal 
of changing their health behaviours. Briefly, the three main contexts 
were leading a healthy lifestyle, psychological support and cogni‐
tive‐behavioural skill building, which were adapted to the regional 
culture (Minnan culture).

This programme was guided by the TTM and self‐efficacy theory. 
In different stages, patients have different needs and motivations. 
Due to personnel shortages, it was impossible for nurses to assess 
each patient stage. This was well compensated by health education 
via WeChat, as all the information can be preserved indefinitely. 
Thus, patients can adjust their own pace of learning according to 
their needs. Through the WeChat group, patients can communicate 
with health educators at any time anywhere.

The routine care provided to patients in this study consisted of 
two specialist haemodialysis educators instructing patients on how 
to use printed material relating to haemodialysis and diet and fluid 
intake. Patients were also encouraged to participate in regular sem‐
inars held at the centre.

Patients in group 2 received routine care during the first 
3 months but then were combined with WeChat group 1 and re‐
ceived the same 3‐month WeChat health education from the 5th 
month onward after enrolment in the study. Subsequently, all the 
participants were followed up for 14 months. During the follow‐up 
period, every Monday between 7 p.m.–8 p.m., there would be pro‐
fessional nurses in the WeChat group to remind every patient to 
read the materials and to answer questions raised by the patients.

2.5 | Data collection

Data collection took place from December 2015–November 2017. 
Baseline data (T0) were collected immediately after group randomi‐
zation. One week after the 3‐month intervention period, data were 
collected for a second time (T1, post‐test 1 data collection). The sec‐
ond data collection time point was based on a study where mobile 
information technology was shown to be effective after 3 months 
(Gilliland et al., 2015). One month after the T1 data collection, 
namely, 4 months after the patients’ enrolment in the study, patients 
in group 2 were combined with group 1 as one large group and re‐
ceived the same intervention. The third data collection event was 
carried out at 21 months after the patient's entry into the study (T2, 
post‐test 2 data collection). Studies showed that 12–18 months of 
follow‐up was optional to validate the sustained effectiveness of the 
intervention (Chan, Cheung, Yeung, & Lee, 2018; Kazawa, Takeshita, 
Yorioka, & Moriyama, 2015). The instruments included in this study 
are discussed below.

The self‐management scale for haemodialysis patients, which was 
developed by Song (2009), consists of four dimensions: partnership, 
self‐care, problem‐solving skills and emotion management. The scale 
contains a total of 20 items with a four‐tiered Likert scoring system. 
The total score ranges from 20–80 points, with a high score indicating 
good self‐management. After adjusting for cultural factors in mainland 
China, the Cronbach's alpha was over 0.80 and the content validity 
index was 0.96 (Li, Cao, Jiang, & Wang, 2015).

A Chinese version of the questionnaire regarding haemodialy‐
sis patient knowledge, which was originally developed by Curtin, 
Sitter, Schatell, and Chewning (2004) and translated into Chinese by 
Li (2011), was used in this study. The questionnaire consists of 24 
items, with a high score indicating a high knowledge level. Scores 
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are calculated according to the patients’ judgment. If the patients’ 
judgment is correct, they receive 1 point; otherwise, patients receive 
0 points. For the Chinese version of the questionnaire, the construct 
validity was 0.94 (α = 0.70) (Li, 2011).

The 6‐item Chronic Disease Self‐Efficacy Scale (CDSES) (Lorig, 
Sobel, Ritter, Laurent, & Hobbs, 2001), was employed to evaluate 
the patients’ self‐efficacy in this study. Each item is rated on a 1–10 
point scale, with 1 point representing no confidence and 10 points 
representing a high level of confidence. The self‐efficacy score is cal‐
culated based on the overall average score, with a high score indicat‐
ing high self‐efficacy. For the Chinese version of the questionnaire, 
the internal consistency was 0.96 and the test–retest reliability was 
0.98 (Chow & Wong, 2014).

The demographic and clinical information of the patients were 
measured only at baseline. Demographic information included pa‐
tient age, sex, educational level, employment status, income, marital 
status and medical insurance status. Clinical information included 
dialysis duration, dialysis frequency and complications.

2.6 | Ethical considerations

Ethical permission was obtained from the Health Research Ethics 
Review Committee of the university (No. 2018003). Patients were 
provided with a written information statement clarifying that partic‐
ipation was voluntary and that they could withdraw from the study 
at any time without compromising treatment. Data collection meth‐
ods and confidentiality requirements were explained to patients 
prior to signing the consent form.

2.7 | Data analysis

In the data collation phase, questionnaires were excluded if logic er‐
rors or missing data were present for more than 20% of the total 
items. The missing data were replaced by mean values.

Data analysis was carried out using IBM SPSS statistics software 
version 18.0. Demographic information was expressed as frequencies, 
percentages, means and standard deviations (SDs). Chi‐square tests 
and independent t‐tests were used to compare the demographic and 
clinical data, as well as the baseline outcome measurements between 
groups 1–2. Furthermore, to compare the mean differences in the out‐
come variables, two‐way repeated measures ANCOVA and one‐way 
ANCOVA adjusted for confounding factors were performed. To com‐
pare the differences within the groups, paired sample t‐tests were per‐
formed. The significance level was set at 0.05.

2.8 | Validity, reliability and rigour

All instruments in this study were tested and showed adequate va‐
lidity and reliability. Participants were randomly allocated into the 
two groups. The intervention contents were reviewed and revised 
by a WeChat health education team (including an academic expert, a 
doctor, two haemodialysis specialist nurses, an associate chief nurse 
and a researcher).

3  | RESULTS

Initially, 120 eligible patients agreed to participate in this study. 
However, one patient in group 2 was excluded from the study due 
to an incomplete questionnaire at T1. At T2, 34 patients were ex‐
cluded because they refused to continue (N = 18), died (N = 5), were 
transferred (N = 7) or had incomplete questionnaires (N = 4). The 
detailed reasons for the discontinuations are shown in Figure 1. 
Finally, a total of 85 patients (49 patients in group 1 and 36 pa‐
tients in group 2) completed the whole study (Figure 1). Due to the 
small sample size, the calculation of the effect size was performed 
after the intervention. The overall effect size on self‐management 
was 0.99.

3.1 | Characteristics of patients

The average age of the 85 patients was 48.86 (SD 4.75) years 
old; 57.6% were male and 81.2% were married. More than half of 
the patients had an education level lower than junior high school 
(54.6%) and a monthly household income less than ¥3,000 (56.5%). 
Approximately one‐third of the patients (37.6%) were office workers. 
At baseline, there were no significant differences in the patient de‐
mographic, except for age (p < .01) and employment status (p < .05) 
and clinical characteristics between the two groups (Table 1). The 
patients in group 1 were more likely to be younger and have a better 
employment status than those in group 2.

3.2 | Change in self‐management

As shown in Figure 2, the mean scores of self‐management were 
notably increased in both groups from T0–T1, with the increase in 
group 1 being larger than that in group 2 at T1. However, the mean 
self‐management score in group 1 was decreased from T1–T2, with 
the mean score at T2 being higher than that at T0, whereas the mean 
self‐management score in group 2 continued to increase from T1–T2, 
with the mean score at T2 being similar to that of group 1 at T1.

The two‐way repeated ANCOVA adjusted for age and employ‐
ment status showed that there was no significant group effect on 
the total scores of self‐management as well as the four dimensions 
of self‐management; there were significant time effects on the 
dimensions of partnership (F = 9.55, p < .01), self‐care (F = 7.21, 
p < .01) and emotion management (F = 5.65, p < .01) and there were 
significant interaction effects on the dimensions of problem‐solving 
skills (F = 3.42, p < .05) and emotion management (F = 2.65, p < .05) 
(Table 2).

Further between‐group comparisons indicated that the patients 
in group 1 showed a greater increase in the mean scores of total self‐
management than those in group 2 at T1 (F = 4.13, p < .05), whereas 
this positive effect disappeared at T2 (Table 3). Within‐group com‐
parisons demonstrated that, compared with baseline, group 1 
showed significant increases in the mean scores of self‐management 
(t = 3.59, p < .01) and the dimensions of partnership (t = 2.64, p = .01), 
self‐care (t = 3.27, p < .01) and emotion management (t = 3.27, p < .01) 
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at T1, but all of these significant differences disappeared at T2; group 
2 showed significant increases in the mean scores of self‐manage‐
ment (t = 2.43, p < .05) and the dimensions of problem‐solving skills 
(t = 3.27, p < .01) and emotion management (t = 2.82, p < .01) at T2 
(Table 3).

3.3 | Change in haemodialysis knowledge

As shown in Figure 2, the mean knowledge score in group 1 dramati‐
cally increased from T0–T1, whereas it dramatically decreased from 
T1–T2, with the mean score at T2 being lower than at T0. However, 
the mean score of knowledge in group 2 was slightly increased from 
T0–T1 and declined only slightly from T1–T2, with the mean score 
being higher than that of group 1 at T2.

The two‐way repeated ANCOVA adjusted for age and employ‐
ment status showed that there were no significant group, time and 
interaction effects on knowledge (Table 2). In addition, there were 
no significant differences in the changes in the mean scores of 
knowledge when between or within‐group comparisons were per‐
formed after adjusting for age and employment status (Table 3).

3.4 | Change in self‐efficacy

Similarly, the mean score of self‐efficacy in group 1 increased from 
T0–T1 and decreased from T1–T2 with the mean score nearly return‐
ing back to the baseline level (Figure 2). Conversely, the mean score 
of self‐efficacy in group 2 remained stable from T0–T1, but steadily 
increased from T1–T2 (Figure 2).

There was a significant group effect on the mean score of self‐
efficacy (F = 6.07, p < .05); however, there were no significant time 
and interaction effects on the mean scores of self‐efficacy accord‐
ing to the two‐way repeated measures ANCOVA adjusted for age 
and employment status (Table 2). No significant differences in the 
changes in the mean scores of self‐efficacy were found when fur‐
ther between‐ and within‐group comparisons were carried out after 
adjusting for age and employment status (Table 3).

4  | DISCUSSION

This was the first longitudinal experimental intervention study to 
examine the effects of the WeChat health education programme 

F I G U R E  1   The flow chart of the study

WeChat education + Routine care 3-month intervention Routine care

Data collection (T1, 1 week after the 

intervention) (N = 119)

Group 2 (N = 59)

Dropped out (N = 1)

-Incomplete questionnaire

Group 1 (N = 60)

Group 2 merged into group 1 and was 

given the same intervention at the 5th

month after entry to the study

WeChat education + Routine careWeChat education + Routine care

Group 1

(N = 49)

Dropped out (N = 11)

-Refused to participate (N = 4)

-Death (N = 2)

-Transfer (N = 2)

-Incomplete questionnaire (N = 3)

Group 2 (N = 36)

Dropped out (N = 23)

-Refused to participate (N = 14)

-Death (N = 3)

-Transfer (N = 5)

-Incomplete questionnaire (N = 1)

120 hemodialysis patients were 

recruited

Group 1 (N = 60) Baseline assessment (T
0
) Group 2 (N = 60)

Data collection (T2, 21 months after 

entry to the study) (N = 85)

Randomization
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based on the TTM and self‐efficacy theory on the self‐manage‐
ment of haemodialysis patients in China. The findings from this 
study showed that patients in group 1 had increased mean scores 
of self‐management, haemodialysis knowledge and self‐efficacy 
immediately after the 3‐month WeChat health education (T1) 
compared with the baseline (T0), whereas the mean scores of all 
these outcomes sharply decreased at 18 months after the inter‐
vention (T2). Conversely, patients in group 2 had slightly increased 
mean scores of self‐management, haemodialysis knowledge and 

self‐efficacy from T0–T1, whereas the mean scores of all the out‐
comes were largely increased at T2, except for the mean score 
of haemodialysis knowledge, which showed a minor decrease at 
T2. These change trends may be because patients in group 2 re‐
ceived the same intervention one month after group 1 completed 
the 3‐month intervention. The total change trends in both groups 
suggest that the intervention had clinically positive effects on 
self‐management, haemodialysis knowledge and self‐efficacy in 
haemodialysis patients.

Further between‐group comparisons indicated that patients 
in group 1 presented significantly better self‐management than 
those in group 2 at T1, whereas this positive effect disappeared at 
T2. Within‐group comparisons demonstrated that group 1 also in‐
dicated significantly increased total self‐management scores and 
improvements in the dimensions of partnership, self‐care and emo‐
tion management at T1 compared with T0, but all of these positive 
results disappeared at T2 and group 2 showed significantly increased 
self‐management scores at T2. Findings from this study showed that 
there was a significantly positive effect of the programme on self‐
management; this results was similar to those of studies that exam‐
ined the effect of a similar design on self‐management (Kang et al., 
2017; Wu, Lin, Pan, Pan, & Yang, 2016). One possible explanation for 
the positive effect may be the TTM. Based on the TTM, we provided 
information support at each stage matched to the needs of patients. 
Another possible reason may be the novel design of the interven‐
tion. In this study, health education was delivered via WeChat and 
the patient motivation for the behaviour change was provided by 
case education, pictures and verbal persuasion. WeChat is a very 
popular multimedia social platform in China, with nearly 900 mil‐
lion users. WeChat has many advantages such as being user friendly; 
supporting real‐time dialogue; enhancing communication through 
voice messages, videos, pictures and texts; and supporting multi‐
group chatting with a mobile phone. These advantages of WeChat 
likely contributed to the positive effect of health education on self‐
management in this study.

Although positive change trends in the outcomes were observed 
in this study, there were no significant differences between the two 
groups in the dimensions of self‐management, haemodialysis knowl‐
edge and self‐efficacy. This finding was similar to those in another 
study (Goncalves, Ciol, Dantas, Farina Junior, & Rossi, 2016) where 
burn patients participated in an educational programme with tele‐
phone reinforcement; that study also showed no significant difference 
in self‐management between the intervention and control groups. The 
non‐significant findings in this study may be explained by the follow‐
ing. First, the small sample size may be a factor. Although a total of 
120 patients were recruited, only 85 patients completed the whole 
study and were included in the data analyses. Thus, future studies with 
a large sample size to further examine the effects of WeChat health 
education programmes are suggested. Second, the intervention dura‐
tion may be a factor. The findings from this study demonstrated that 
patients in group 2 improved self‐management and self‐efficacy from 
T1–T2, whereas those in group 1 had decreasing trends in all three out‐
comes from T1–T2. These findings may be because all the patients in 

TA B L E  1   Demographics of the study population (N = 85)

Variable

Group 1
(N = 49)
N (%)

Group 2
(N = 36)
N (%) χ2

p‐
value

Gender (male) 31 (63) 18 (50) 1.50 .16

Education level     

Junior high school or 
below

21 (43) 22 (62) 3.17 .21

Senior high school 11 (22) 7 (19)

College or above 17 (35) 7 (19)

Employment status     

Working 24 (49) 8 (22) 6.33 .01* 

Not working 25 (51) 28 (78)

Monthly household 
income

    

¥1,999 and below 21 (43) 12 (33) 7.62 .10

¥2,000–2,999 5 (10) 10 (28)

¥3,000–3,999 9 (19) 5 (14)

¥4,000–4,999 4 (8) 6 (17)

¥5,000 or above 10 (20) 3 (8)

Marital status     

Single/Divorced/
Widowed

12 (25) 4 (11) 2.43 .16

Married 37 (75) 32 (89)

Medical insurance     

Self‐pay 1 (2) 1 (3) 0.05 1.00

Government insurance 48 (98) 35 (97)

Dialysis frequency     

<3 times/week 6 (12) 7 (19) 0.83 .38

≥3 times/week 43 (88) 29 (81)

Complication     

No 15 (31) 14 (39) 0.63 .50

Yes 34 (69) 22 (61)

 Mean (SD)
Mean 
(SD) t p‐value

Age (years) 44 (13) 56 (15) −4.14 .01** 

Dialysis 
duration 
(months)

49 (45) 55 (35) −0.68 .50

Abbreviation: SD, standard deviation.
*p < .05. 
**p < .01. 
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group 2 received the same intervention at the 5th month, whereas the 
repeated 3‐month intervention was no longer new for those in group 
1. These findings suggested that the 3‐month duration of the WeChat 
intervention did not affect the intervention effect and a 3‐month in‐
tervention duration might have positive effects on haemodialysis pa‐
tients regardless of when the patients participants in the programme. 
In addition, when the WeChat intervention is carried out repeatedly 
for the same group of patients, it is suggested to appropriately adjust 
the content and mode and diversify the forms of education to improve 
the effect of the intervention.

Another important finding of the study was that all patients had 
a low level of emotion management within total self‐management, 
but there was a significant improvement in emotion management in 
both groups after the intervention, which was in line with previous 

studies conducted in China (Li, 2011; Song, 2009). This result may 
be explained by the fact that haemodialysis patients experience a 
long treatment course, a complex condition and increased economic 
and psychological burdens. With the development of a network and 
faceless interactions by WeChat, patients may be more willing to ex‐
press their feelings and communicate with each other. Therefore, 
the intervention delivered via WeChat may be a potential effective 
means of providing support for patients. Similar findings were also 
reported by another study (Yu, Seow, Seow, & Tan, 2016). Providing 
social interaction could allay psychosocial problems such as anxi‐
ety. In this study, the intervention time points occurred during the 
intervals between dialysis to avoid patient fatigue and weakness. 
Hence, the WeChat group communication not only met the needs 
of patients and their families regarding knowledge (Feng et al., 2017) 

F I G U R E  2   The trend of change in the mean scores of self‐management, knowledge and self‐efficacy over time

Baseline

58.00

6.00

6.50

7.00

8.00

E
st

im
at

ed
 m

ar
gi

na
l m

ea
ns

 fo
r 

se
lf-

ef
fic

ac
y

E
st

im
at

ed
 m

ar
gi

na
l m

ea
ns

 fo
r 

se
lf-

m
an

ag
em

en
t

E
st

im
at

ed
 m

ar
gi

na
l m

ea
ns

 fo
r 

kn
ow

le
dg

e

7.50

17.00

17.50

19.50

18.50

19.00

18.00

59.00

60.00

61.00

62.00

63.00

64.00
Group 1
Group 2 Group 1

Group 2

Group 1
Group 2

3 months
Assessment time

21 months Baseline 3 months
Assessment time

21 months

Baseline 3 months

Assessment time

21 months



     |  3561REN Et al.

but also provided patients with easily accessible psychological sup‐
port. Considering the shortages in nursing staff and time in China, 
multimedia education may be a great strategy to enhance education 
outcomes and these strategies can be adopted by nursing managers.

The findings of this study also demonstrated that patients in both 
groups improved their level of haemodialysis knowledge from T0–T1, 
but this knowledge gain decreased at T2. Moreover, there were no 
significant differences between or within‐group comparisons. This 
finding was incongruent with the report by Diamantidis and Becker 
(2014), where there was an improvement in knowledge after using 
health information technology. The reason may be that all the pa‐
tients had been afflicted with the disease for a long time, ranging 
from 49–55 months. In China, there is a phrase that stated “being 
sick for a long time will make you a doctor”. Thus, patients with ESRD 
in this study may have explored and learned about haemodialysis 
after they were diagnosed with the disease. This can explain why 
all patients in this study had a relatively high level of haemodialysis 
knowledge. The level of haemodialysis knowledge was expected to 
increase after the intervention; however, this trend was not clear in 
this study. One possible reason may be that the data collection point 
at T2 was too long after the completion of the 3‐month interven‐
tion in both groups. Knowledge retention may be shorter than the 
follow‐up period. Thus, data collection with shorter intervals may 
better reflect the change trend in the knowledge level after the im‐
plementation of education programmes, which is recommended in 
future similar studies.

Self‐efficacy can be helpful to ease the physical and psycholog‐
ical burdens of haemodialysis patients. The findings from this study 
demonstrated that the self‐efficacy of patients was improved after 
the 3‐month intervention and there was a significant group effect 
after adjusting for age and employment status, although there was 
no significant difference between the two groups at each time point. 
These findings also indicated that the intervention had a potential 
positive effect on self‐efficacy, which was consistent with the re‐
sults of other studies (Gilliland et al., 2015; Wu, Hsieh, et al., 2016). 
The non‐significant differences between the two groups may be due 
to the small sample size and providing only a single 3‐month inter‐
vention programme to patients in each group in this study. Thus, we 
suggest studies are conducted with a sufficient sample size and ex‐
tended the intervention duration to further examine its effects on 
self‐efficacy.

The ultimate benefit of health education is a change in behaviour 
(Srisuk, Cameron, Ski, & Thompson, 2017). Based on the TTM and 
self‐efficacy, health education using a social networking platform 
may be an effective method to improve health outcomes and can be 
applied to a wide range of people. However, the effects of WeChat 
health education on outcomes first increased and then decreased. 
Several limited studies intended to improve the self‐management of 
patients and deliver health education via a social networking plat‐
form have shown the long‐term effectiveness (Wang et al., 2018). 
Thus, studies on maintaining the long‐term effects of health educa‐
tion programmes in haemodialysis patients are suggested for future 
research.TA

B
LE

 2
 

C
om

pa
ris

on
s 

of
 e

ac
h 

ou
tc

om
e 

af
te

r a
dj

us
tin

g 
fo

r t
he

 im
pa

ct
 o

f c
ov

ar
ia

te
s 

in
 tw

o 
gr

ou
ps

 (N
 =

 8
5)

Va
ria

bl
e

T 0
T 1

T 2
p‐

va
lu

e

G
ro

up
 1

G
ro

up
 2

G
ro

up
 1

G
ro

up
 2

G
ro

up
 1

G
ro

up
 2

G
ro

up
Ti

m
e

G
ro

up
*t

im
e

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

M
ea

n 
(S

D
)

Se
lf‐

m
an

ag
em

en
t

58
.4

9 
(9

.6
1)

58
.0

0 
(1

1.
66

)
63

.2
2 

(1
0.

11
)

60
.9

2 
(9

.9
7)

60
.5

1 
(1

0.
59

)
63

.0
0 

(9
.5

0)
.9

1
.4

7
.1

6

Pa
rt

ne
rs

hi
p

12
.4

7 
(2

.4
6)

12
.8

3 
(2

.4
9)

13
.4

1 
(2

.2
5)

13
.0

3 
(2

.4
0)

12
.6

3 
(2

.1
3)

13
.1

9 
(2

.0
4)

.1
4

.0
1*

* 
.5

0

Pr
ob

le
m

‐s
ol

vi
ng

 s
ki

lls
16

.0
4 

(2
.5

1)
14

.4
7 

(3
.5

5)
16

.4
9 

(2
.8

4)
15

.3
6 

(2
.8

6)
16

.0
4 

(2
.7

2)
16

.3
1 

(2
.7

7)
.6

1
.2

2
.0

4*
 

Se
lf‐

ca
re

20
.2

7 
(3

.9
1)

21
.0

6 
(4

.2
4)

22
.1

4 
(3

.8
9)

22
.1

7 
(4

.1
2)

21
.5

1 
(5

.1
1)

22
.0

3 
(3

.9
3)

.1
0

.0
1*

* 
.3

3

Em
ot

io
n 

m
an

ag
em

en
t

9.
71

 (3
.0

8)
9.

64
 (3

.1
5)

11
.1

8 
(2

.8
6)

10
.3

6 
(3

.0
3)

10
.3

3 
(3

.1
4)

11
.4

7 
(3

.0
1)

.1
1

.0
1*

* 
.0

3*
 

K
no

w
le

dg
e

18
.2

9 
(3

.0
3)

16
.8

6 
(4

.3
2)

19
.2

9 
(2

.3
2)

17
.6

1 
(3

.1
6)

17
.4

9 
(3

.8
9)

16
.9

4 
(3

.2
8)

.2
3

.5
7

.1
5

Se
lf‐

ef
fic

ac
y

7.
31

 (1
.9

9)
6.

28
 (2

.6
9)

7.
81

 (1
.8

6)
6.

58
 (1

.9
7)

7.
34

 (2
.0

5)
6.

84
 (2

.6
9)

.0
3*

* 
.2

0
.1

4

N
ot

e:
 T

0, 
D

at
a 

co
lle

ct
ed

 a
t b

as
el

in
e;

 T
1, 

D
at

a 
co

lle
ct

ed
 a

t o
ne

 w
ee

k 
af

te
r t

he
 1

st
 in

te
rv

en
tio

n 
(th

re
e 

m
on

th
s 

af
te

r e
nt

ry
 to

 th
e 

st
ud

y)
; T

2, 
D

at
a 

co
lle

ct
ed

 a
t 2

1 
m

on
th

s 
af

te
r e

nt
ry

 to
 th

e 
st

ud
y.

p‐
va

lu
es

 fr
om

 a
na

ly
zi

ng
 d

at
a 

by
 tw

o‐
w

ay
 re

pe
at

ed
 m

ea
su

re
s 

A
N

CO
VA

 a
dj

us
te

d 
fo

r a
ge

 a
nd

 e
m

pl
oy

m
en

t s
ta

tu
s.

A
bb

re
vi

at
io

n:
 S

D
, s

ta
nd

ar
d 

de
vi

at
io

n.
*p

 <
 .0

5.
 

**
p 

< 
.0

1.
 



3562  |     REN Et al.

WeChat health education may be a potentially effective strat‐
egy for promoting self‐management in patients, although some 
improvements are needed to achieve the desired results. For 
example the contents of the intervention can be enhanced by 
face‐to‐face interviews to seek feedback and opinions from the 
patients participating in this study to improve the programme. To 
make the intervention more successful considering the current 
situation of the hospital, hospital nursing managers can partici‐
pate in and use the intervention data from this study to improve 
patients’ satisfaction. Importantly, this novel method of deliver‐
ing patient health education is a potential effective method for 
nursing practice among the existing haemodialysis population in 

China, potentially making up for the gap in continuing care during 
the interdialysis period. This study also provides evidence for its 
benefits in clinical practice.

4.1 | Limitations

Several limitations existed in this study. First, the demographic 
and clinical characteristics of the patients were not comparable 
between the two groups at baseline. The patients in group 1 were 
more likely to be younger and currently employed than those in 
group 2. This may explained by the following: (a) patients were 
recruited by convenience sampling; and (b) there were more 

Variable Groups
T1‐T0
Mean (SD)

Within group T2‐T0 Within group

t (p‐value)a Mean (SD) t (p‐value)a

Self‐management

Group 1 4.73 (9.23) 3.59 (.01** ) 2.02 (12.17) 1.16 (.25)

Group 2 2.92 (12.76) 1.37 (.18) 5.00 (12.33) 2.43 (.02* )

F (p‐value)b 4.13 (0.04* )  0.04 (0.84)  

Partnership

Group 1 0.94 (2.49) 2.64 (.01* ) 0.16 (2.79) 0.41 (.68)

Group 2 0.20 (3.38) 0.35 (.73) 0.36 (2.52) 0.86 (.40)

F (p‐value)b 2.66 (0.11)  0.00 (0.99)  

Problem‐solving skills

Group 1 0.45 (3.05) 1.03 (.31) 0.00 (3.29) 0.00 (1.00)

Group 2 0.89 (4.10) 1.30 (.20) 1.83 (3.37) 3.27 (.01** )

F (p‐value)b 0.93 (0.34)  3.37 (0.07)  

Self‐care

Group 1 1.87 (3.53) 3.72 (.01** ) 1.24 (5.38) 1.62 (.11)

Group 2 1.11 (4.81) 1.39 (.17) 0.97 (4.72) 1.24 (.23)

F (p‐value)b 3.51 (0.07)  1.05 (0.31)  

Emotion management

Group 1 1.47 (3.15) 3.27 (.01** ) 0.62 (3.76) 1.14 (.26)

Group 2 0.72 (3.31) 1.31 (.20) 1.83 (3.90) 2.82 (.01** )

F (p‐value)b 2.71 (0.10)  0.37 (0.54)  

Knowledge

Group 1 1.00 (3.62) 1.93 (.06) −0.80 (4.97) −1.12 (.27)

Group 2 0.75 (4.00) 1.26 (.27) 0.08 (4.70) 0.11 (.92)

F (p‐value)b 1.44 (0.24)  0.00 (0.96)  

Self‐efficacy

Group 1 0.50 (1.87) 1.84 (.07) 0.03 (2.53) 0.09 (.93)

Group 2 0.30 (2.61) 0.69 (.49) 0.56 (3.09) 1.09 (.28)

F (p‐value)b 2.29 (0.14)  0.14 (0.71)  

Note: T0, Data collected at baseline; T1, Data collected at one week after the 1st intervention (three 
months after entry to the study); T2, Data collected at 21 months after entry to the study.
Abbreviation: SD, standard deviation.
aWithin group comparisons by paired t‐test. 
bBetween group comparisons by one‐way ANCOVA adjusted for age and employment status. 
*p < .05. 
**p < .01. 

TA B L E  3   Between and within group 
comparisons on each outcome (N = 85)
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dropouts in group 2. The participants who withdrew from the 
study may have been more likely to be older with more serious 
conditions and had heavy economic burdens from the disease due 
to the inability to work. The detailed analyses of the patients’ de‐
mographic and clinical characteristics between the dropouts and 
completers will be presented in another paper. In this study, one‐
way and two‐way repeated measure ANCOVAs were used to ana‐
lyse the data to avoid the impact of covariates on the outcomes. 
Second, a small number of patients completed the whole study. 
Future studies with a sufficient sample size to further examine the 
effects of the intervention are recommended. Third, there was no 
control group in this study. With a control group, the effects of the 
intervention, especially the long‐term effects, may be relatively 
clearer. Finally, in this study, the outcome measures were collected 
at baseline, 3 months after enrolment in the study and 21 months 
after enrolment in the study. The 18‐month data collection in‐
terval between the 2nd and 3rd time points may have been too 
long. Data collection at relatively shorter intervals may clarify the 
change trends and effects of the intervention. Thus, future stud‐
ies with relatively shorter data collection intervals are suggested.

5  | CONCLUSION

The findings of this study suggested that the 3‐month WeChat health 
education programme based on the TTM and self‐efficacy theory had 
a positive clinical effect on the self‐management of haemodialysis pa‐
tients in China. This programme can be incorporated into the current 
routine nursing care of haemodialysis patients. However, obtain‐
ing feedback and opinions from the participants to further improve 
the contents of the intervention is suggested. Moreover, providing 
booster interventions during the follow‐up period may improve the 
effects of the intervention, especially the long‐term effects and is 
also recommended. In addition, multicentre research should be per‐
formed to verify the effect of the WeChat intervention mode. Future 
studies with large sample sizes, short data collection interval and ro‐
bust study designs with control groups are suggested to further ex‐
amine the effects of WeChat health education programme.
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