
Liu et al. Italian Journal of Pediatrics           (2024) 50:77  
https://doi.org/10.1186/s13052-024-01646-5

RESEARCH Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom‑
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Italian Journal of Pediatrics

A simulation training of family management 
for parents of children with epilepsy: 
a randomized clinical trial
Hua‑yan Liu1, Shan Zeng1, Yue‑wei Chen1, Min Yi2, Xiao‑yan Tan2, Jian‑hui Xie1, Xia Wu2 and Li‑hui Zhu1*    

Abstract 

Background   Epilepsy is a chronic neurological disorder that is more likely to be diagnosed in children. The main 
treatment involves long-term use of anti-epileptic drugs and above all, home care is of great importance. As there 
has not been a widely accepted home care protocols, simulating a home care environment is necessary for caregivers 
to develop skills of proper home care. This study aims to evaluate the effectiveness of a simulation training of family 
management style (STOFMS) for parents of children with epilepsy in China.

Methods  A randomized controlled trial was conducted on 463 children with epilepsy and their families. They were 
recruited from March 2020 to November 2022 and randomly assigned to the STOFMS group or the conventional 
group in a 1:1 ratio. Scores of family management measures, 8-item of Morisky Medication Adherence and epilepsy 
clinical symptom of both groups were collected at three points of time: within 24 h after admission (T0), 3 months 
after discharge (T1), and 6 months after discharge (T2). Changes due to intervention were compared across groups 
by repeated-measures ANOVA. The study report followed the CONSORT 2010 checklist.

Results  There were statistically significant differences between the two groups at T2. A considerable increase 
over the baseline was observed in the total management level score and subscale scores in the STOFMS group at T1, 
compared with essentially no change in the control group. In terms of medication adherence, the STOFMS group per‑
formance improved greatly at T1 and T2 compared with the control group. The same result was also found in clinical 
efficacy at T2 (p < 0.05).

Conclusion  STOFMS is an effective intervention to improve family management level, treatment adherence and clin‑
ical efficacy for children with epilepsy.

Trial registration  The registration number is ChiCTR2200065128. Registered at 18 October 2022, http://​www.​medre​
sman.​org.​cn
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Introduction
Epilepsy is a common chronic neurological disorder 
characterized by highly synchronized and abnormal 
neuronal activity in the brain. It can cause unpredictable 
and recurrent seizures [1]. According to a global epide-
miological survey, an estimated 50 to 70 million people 
worldwide are living with epilepsy, approximately 80% 
of whom live in developing countries, accounting for 
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0.6% of the total global disease burden [2, 3]. The Global 
Health Statistics report stated that the number of patients 
diagnosed with epilepsy in China has increased by 259% 
over 25 years, from 2.63 million in 1990 to 9.84 million in 
2015 [4]. Nearly 41% of patients with epilepsy in China 
have a treatment gap, as reported by the Global Cam-
paign Against Epilepsy [5]. Epilepsy is observed across all 
age groups, with a higher prevalence in male children [6]. 
Seizures can significantly disrupt children’s development 
of intellectual, cognitive, and memory functioning [7].

At present, the treatment of childhood epilepsy is still 
a challenging issue [8]. So far, the recognized effective 
treatment is the rational, regular, and long-term use of 
anti-epileptic drugs [9]. However, approximately one-
third of newly diagnosed children with epilepsy can-
not benefit from this treatment due to poor medication 
adherence [10]. Despite interventions aiming to promote 
treatment adherence, such as health education about 
epilepsy and consequences of non-adherence, as well as 
programme to enhance problem-solving skills for fami-
lies with children with epilepsy [11, 12], the medication 
adherence is subject to children’s self-regulatory capacity 
and their need for full-time parental care. Therefore, it is 
crucial to pay special attention to children’s family man-
agement levels.

The Family Management Style Framework (FMSF) 
refers to the entire family working as a team to organize, 
integrate, and accomplish the tasks associated to condi-
tion management of children with chronic illnesses [13]. 
Current evidence has indicated that FMSF can improve 
the treatment adherence and health outcomes in pediat-
ric rheumatism and asthma [14, 15]. It is also conducive 
to children’s disease prevention, medication adherence 
and the quality of life [16, 17].

Previous studies showed that the family management 
plan can facilitate family’s ability of managing children 
with epilepsy. As family management is a long-term pro-
cess, parents are advised to follow the family manage-
ment plan to offer home care after discharge. However, 
family management may not show good outcomes for 
those fail to fully comply with the plan since researchers 
cannot monitor families’ behaviors and skills all the time 
[18]. Meanwhile, poor medication adherence was iden-
tified as a major cause in follow-up surveys, since many 
parents did not strictly implement the suggested family 
management plan after discharge. Researchers in this 
study designed an exploratory improvement programme 
based on preliminary work which simulated post-dis-
charge family management during the hospitalization 
period. In the programme, parents’ family management 
ability was assessed the day before the child was dis-
charged. Parents who failed the assessment would con-
tinue to receive simulation training and assessment again 

on the day of discharge. If they failed the second assess-
ment, the medical personnel would offer post-discharge 
guidance through home visit. The simulation training 
of family management style (STOFMS) is a flexible and 
family-centered intervention that focuses on improving 
caregivers’ perceptions of disease and problem-solving 
capability [13]. It teaches the family members how to 
manage both the child’s chronic medical conditions and 
daily living activities. Previous literature has proved the 
effectiveness of this strategy in achieving better treatment 
adherence and health outcomes of pediatric patients with 
rheumatism and asthma [14, 15]. As far as the research-
ers know, STOFMS has not been applied in children with 
epilepsy, for whom caregivers’ supervision is essential to 
disease management. Therefore, simulation training was 
included during the STOFMS group’s hospitalization. 
Ongoing support was given via the Internet to ensure 
that caregivers in both groups maintained control of the 
model and apply what they learned before discharge. The 
researchers applied this new method to children with 
epilepsy to enhance family management measures, medi-
cation adherence, and alleviate the clinical symptoms of 
epilepsy.

The researchers conducted a randomized controlled 
trial (RCT) in this study to investigate the efficacy of 
STOFMS on the family management level as compared 
with that of routine care, and medication adherence as 
well as clinical efficacy for children with epilepsy.

Materials and methods
Study design
The researchers conducted a single-blinded, rand-
omized controlled trial in children with epilepsy in one 
tertiary hospital of China. Participants were recruited 
from March 2020 to November 2022. The study design, 
implementation and analysis followed the CONSORT 
statement.

Population and participants
The inclusion criteria for children were (1) aged over 28 
days to 14 years; (2) diagnosed with epilepsy, whereas 
the exclusion criteria were children with status epilepti-
cus, epileptic encephalopathy, or other serious systemic 
diseases.

For the parents, the inclusion criteria were (1) with 
clear consciousness, able to express their wishes cor-
rectly; (2) willing to participate in this study and gave 
informed consent. Parents who (1) were not able to 
write, such as those with hearing or visual impairment; 
(2) experienced severe psychological trauma in the past 
2 years; (3) suffered from serious organic or mental 
diseases such as heart, liver and kidney diseases were 
excluded from this study.
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Sample size
The sample size was calculated using PASS 15.0 soft-
ware. By referring to the literature [19], the estimated 
score of the subscale of family management ability was 
u1 = 38.28, u2 = 37.18, σ = 3.20 . By using the two-sided 
test, α = 0.05, 1-β = 0.90, the rate of loss to follow-up was 
20%, and a total sample size of 448 cases was finally con-
firmed. 463 children with epilepsy and their parents were 
eventually included in the study.

Procedures
Overall study design
Participants in the STOFMS group received STOFMS 
training, whereas those in the control group received 
Family Management Style Framework (FMSF) in the 
same period. We confirmed there were no significant 
intergroup differences in seizure frequency in the last 3 
months and duration of each seizure. Physicians, nurses, 
and therapists assigned for both groups had the same 
medical qualifications. Assessments were conducted 
on the two groups at three time points: within 24  h 
after admission(T0), 3 months after discharge (T1), and 
6 months after discharge (T2).

FMSF is an approach designed by a group of neurology 
experts based on the Framework for Family Management 
Measure created by Knafl et  al. [20]. The intervention 
approach for the control group is detailed in the litera-
ture [18, 19].

Assessment and randomization method

Assessment  Children with epilepsy and their parents 
who both met the inclusion criteria were enrolled in the 
study by the admission nurses. Data collection and statis-
tical analysis investigators who received special training 
from the research group were responsible for distribut-
ing and collecting the questionnaires which included the 
following information: the child’s age, gender and age of 
onset; parents’ age, gender, employment, and education; 
time since diagnosis, duration of medication, seizure fre-
quency in the last 3 months, seizure duration, frequency 
of hospitalization in the past month, payment method 
and annual income, as well as Family Management Meas-
ure scale, which was used to assess how families managed 
children with chronic conditions.

Randomization method  This study was performed 
according to Consolidated Standards of Reporting Tri-
als 2010 (CONSORT 2010) guidelines [21]. Administra-
tion nurses who were not involved in the intervention 
or data collection randomly assigned eligible individuals 
into the STOFMS or control group in a 1:1 ratio using 

the Random Allocation Software (version 1.0.0). To guar-
antee allocation concealment, sequentially numbered, 
opaque, sealed envelopes were prepared by the adminis-
tration nurse. Participants of the two groups were allo-
cated into different wards in the neurology department 
during the trial to avoid bias. Data collectors and analysts 
were blinded to the group allocation. The follow-up and 
data collection at each stage were completed by graduate 
students who did not participate in the study interven-
tion or were aware of the grouping.

Intervention protocols

Control group  The control group was conducted with 
the FMSF [18, 19]. The specific implementation was as 
follows:

A.	During hospitalization: (1) Form a multidiscipli-
nary team of physicians, pharmacists and nurses to 
fully assess the child’s condition and jointly develop 
a family management plan. Next, investigate the use 
of anti-seizure medicine within 24  h of admission, 
and determine the long-term continuous treatment 
and medication plan based on the family’s economic 
status; (2) Set up family tasks, division of labor, and 
family support system; (3) Provide health education 
and establish personal electronic medical records; 
The Family Management Manual for Children with 
Epilepsy formulated by the neurology department 
was delivered to the children and their parents, and 
health education including personal guidance on dis-
ease knowledge and daily life was provided to them 
by the manual; 4) Offer medication guide on anti-
seizure drugs, set an alarm clock to take medication, 
as well as deliver instructions on early identification 
and emergency treatment of seizures or aggravating 
symptoms.

B.	 Family self-management after discharge: (1) Man-
age the family environment. For example, adjust the 
lighting and avoid unnecessary sound stimulation to 
reduce children’s seizures; 2) Deliver personalized 
follow-up, monitor FMSF application and effect at 
home by phone calls, emails or Wechat every two 
weeks after discharge.

STOFMS group  Family management intervention was 
carried out in the STOFMS group during hospitalization, 
and simulation training of family management was added 
three days after admission. Follow-up was continued for 
6 months after discharge to ensure that children and their 
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parents were managing their life properly. The interven-
tion was conducted as follows:

Session 1-within 3 days after admission: (1) Identi-
fying patient’s medical condition by the physician, 
pharmacist, nurse and family members; (2) Evaluat-
ing family’s ability to learn and afford anti-seizure 
drugs; (3) Determining the long-term treatment 
and medication regimen.
Session 2–3 to 7  days after admission: (1) Estab-
lishing personal electronic files and educating par-
ticipants how to use these records; (2) Providing 
proper instructions for taking anti-seizure drugs; 
(3) Educating family members on epilepsy preven-
tion, early identification, emergency response and 
treatment of seizures or aggravating symptoms; (4) 
Assisting the whole family in assigning the house-
hold tasks, adjusting the family environment, and 
arranging activities including diet, nutrition, exer-
cise, rest and sleep.
Session 3–1 week after admission: (1) Reviewing the 
treatment plan in the Family Management Manual 
for Children with Epilepsy; (2) Asking the family 
members to identify their challenges in treatment 
adherence over the past week and setting corre-
sponding treatment goals, problem-solving practices 
and detailed plans; (3) Identifying specific treatment 
adherence goals, problem-solving practices, and 
detailed plans; and (4) Simulating family management 
by setting up a family ward and guiding the children 
and their parents to view the ward as a family space 
and the doctors and nurses as family members. The 
simulation would last for 3 to 5  days, during which 
the doctors and nurses would observe the simula-
tion process, record the problems, and correct them 
over time. The researchers would evaluate parents’ 
family management ability one day before discharge 
through theoretical examination and operational 
assessment, with a score of 80 or above considered 
qualified. If the children’s parents failed the assess-
ment, they would continue to carry out family sim-
ulation training and be assessed again on the day of 
discharge. The child would not be discharged on time 
if their parents failed the second time, and the medi-
cal personnel would offer guidance at their homes 
after discharge. Our study showed that there was no 
family that didn’t pass the second assessment.
Sessions 4–3 to 6 months follow-up after discharge: 
conducting follow-up visits to monitor the efficacy of 
STOFMS every two weeks by telephone or Internet, 
and provide guidance and assistance to the children’s 
caregivers when needed.

Post‑intervention and follow‑up visits
Parents would download the Internet-based application 
developed by Hunan Children’s hospital, where children 
and their parents could get access to all kinds of informa-
tion and health education materials, receive reminders 
for taking medicine and follow-up, and receive adherence 
questionnaires. For each follow-up visit, the medical per-
sonnel could check the relevant medical records in the 
system and extract follow-up information. Only author-
ized persons had access to the system information. In this 
study, all participants completed questionnaires, and data 
were collected before the intervention (T0), at 3-month 
follow-up (T1), and 6-month follow-up (T2).

Measures

Primary outcomes 

(1)	 Family Management Measure

	 Family Management Measure (FaMM), first designed 
by Knafl et al. [20]., was used to assess how families 
managed caring for the children with chronic con-
ditions. This study adopted the Chinese version of 
FaMM translated and revised by Zhang Ying et  al. 
[22]. The scale has 53 items (including 17 reverse 
scoring items) across 6 factors: Child’s Daily Life, 
Condition Management Ability, Condition Manage-
ment Effort, Family Life Difficulty, View of Condition 
Impact, and Parental Mutuality. The total score is 265, 
with items scored from 1 to 5, meaning completely 
disagree to completely agree. The Cronbach’s alpha 
value for the scales is 0.84 in China. In short, higher 
scores of Child’s Daily Life, Condition Management 
Ability, and Parental Mutuality indicate more ease in 
managing the child’s condition, whereas higher scores 
of Condition Management Effort, View of Condition 
Impact and Family Life Difficulty suggest more chal-
lenges in condition management.

(2)	 8-items Morisky Medication Adherence Scale
	 The 8-item Morisky Medication Adherence Scale 

(MMAS-8) was developed by ISLAM T et  al. [23] 
in 2008 to assess patients with hypertension in out-
patient clinics. The Cronbach’s α coefficient of the 
source scale was 0.830. The scale includes 8 items 
with the first 7 items presented with Yes and No 
options. Each “No” response is rated as 1 and “Yes” 
as 0, except for item 5, which is in reverse. Item 8 
uses a five-point Likert scale: never, occasionally, 
sometimes, frequently, and all time, correspondingly 
scored as of 1, 0.75, 0.50, 0.25, and 0 points. The total 
scale has a score range of 0–8, and the level of medi-
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cation adherence is classified as low adherence (< 6), 
medium adherence (6–7), and high adherence (8).

Secondary outcomes  Clinical efficacy

The researchers recorded the number of seizures 
in each period, the duration of each seizure, and EEG 
results to judge children’s clinical efficacy. The criteria of 
different outcomes are described below [24].

Markedly effective: EEG returned to normal after treat-
ment, clinical symptoms were completely relieved, and 
the frequency of seizures was reduced by more than 70%.

Effective: EEG was generally normal, clinical symptoms 
were significantly improved, and the frequency of sei-
zures was reduced by 50%.

Ineffective: EEG and clinical symptoms were not sig-
nificantly improved after treatment, and the frequency 
of seizures was reduced by 50% or less or there was no 
change. The number of effective cases was made up of 
remarkably effective and effective cases.

Statistical analysis
Data collected at T0, T1, and T2 were analyzed using 
IBM SPSS™ Statistics, version 20.0 (IBM Corp.). Descrip-
tive statistics, including frequency, percentage, mean and 
standard deviation, were employed to summarize base-
line data and analyze the distribution of responses. The 
Chi-squared test was performed to compare the differ-
ences in basic characteristics between the STOFMS and 
control groups. Repeated-measures analysis of variance 
was used to compare children’s FaMM scores in differ-
ent periods. A p-value < 0.05 was considered statistically 
significant.

Results
Participants
A total of 463 patients met the inclusion criteria (232 in 
the control group and 231 in the STOFMS group). In the 
control group, there were 33 families lost to follow-up, 
including 16 families not completing the information and 
17 discontinuing intervention or follow-up at T1, 8 fami-
lies dropped out at T2. Whereas in the STOFMS group, 
25 families were lost to follow-up at T1, including 17 
with incomplete information and 8 discontinuing inter-
vention. And at T2, 11 families were lost to follow-up, in 
which 9 had incomplete information and 2 discontinued 
intervention. Moreover, 2 families were excluded from 
the STOFMS group due to invalid questionnaires dur-
ing data analysis. Therefore, a total of 384 children with 

epilepsy and their parents (191 in the control group and 
193 in the STOFMS group) were enrolled in the study.

The demographic and medical characteristics of the 
participants are presented in Table  1. The Consolidated 
Standards for Reporting Trials reporting guidelines were 
followed (Fig.  1). In terms of demographic variables, the 
baseline data between the two groups were comparable at 
T0. After excluding the patients who lost to the final follow-
up, the baseline data of the two groups were still compara-
ble, without statistically significant difference. The primary 
and secondary outcomes are shown in Tables 2, 3 and 4.

Figure  1 illustrates the complete RCT process. There 
were no significant differences in the basic demographics 
between the two groups (T0, Table 1). The parents’ ages 
were 31.90 ± 6.52 and 31.51 ± 6.33 in the STOFMS and 
control groups respectively. Most parents did not have a 
bachelor’s degree, and the monthly income of both groups 
were over RMB 5,000 (42.0% and 47.0% respectively).

Analysis of ability of family management
The total scores and each subscale score on FaMM in the 
control and STOFMS groups at T0 exhibited no statisti-
cal significance (p > 0.05). Scores on FaMM collected at 
T1 increased in Child’s Daily Life, Condition Manage-
ment Ability, and Parental Mutuality while decreased in 
Condition Management Effort, Family Life Difficulty, and 
View of Condition Impact in both groups (p > 0.05). At 
T2, the positive scoring decreased in the control group, 
and slightly increased in the STOFMS group (p < 0.05), 
while the negative scoring increased in the control group, 
and slightly decreased in the STOFMS group (p < 0.05).

Analysis of medication adherence and clinical efficacy
Tables  3 and 4 show the differences between the two 
groups at three time points. At the baseline, there were 
no significant differences in medication adherence and 
clinical efficacy. At T1, medication adherence improved 
in both groups, with a substantial higher increase in 
the STOFMS group compared to the control group 
(p < 0.001). At T2, medication adherence of the STOFMS 
group increased slightly with the number of children with 
high adherence increased, whereas that with low adher-
ence decreased. However, medication adherence of the 
control group declined slightly, with less children with 
high adherence, and more children with low adherence, 
presenting a statistically significant difference after statis-
tical analysis (p < 0.05). Table 4 shows that 3 months after 
discharge, there was no statistically significant difference 
in the clinical efficacy between the two groups. However, 
a substantial difference in the overall clinical outcomes 
was noted between these two groups 6 months after dis-
charge. The total effective rate dropped at this point of 
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time, yet children in the STOFMS group showed an 88.1% 
total effective rate, higher than that in the control group.

Discussion
STOFMS is a developed family management interven-
tion that incorporates a simulation connection based 
on family management education. It aims at improv-
ing the family management level of children and their 
parents, adherence with epilepsy treatment, and clini-
cal efficacy. It provides important benefits to families 
of children with epilepsy when compared with the tra-
ditional model, as shown in the findings of this study. 
Besides, the previous conclusion that repeated seizures 

in children with epilepsy were commonly attributed to 
low medication adherence and caregivers’ poor disease 
awareness was also proved in our study [25]. This was 
probably owing to the limited self-management abili-
ties of children with epilepsy and their parents’ insuffi-
cient management skills or disease-related knowledge, 
consistent with the socioeconomic and condition-
related factors proposed by the WHO.

The Ability of family management improved at 6 months 
after discharge
Considering the study’s findings, STOFMS was effective 
in improving management capacity, parental relation-
ships and internal motivations. This may be attributed 

Table 1  Characteristics all enrolled epileptic children and their families

Characteristics STOFMS 
group 
(n = 231)

Control group (n = 232) F/t P

Child’s age, month, mean (SD) 47.13(42.18) 51.88(45.05) 1.171 0.242

Age of onset, month, mean (SD) 42.17(39.99) 46.85(42.47) 1.22 0.223

Child’s gender (%) Male 112(0.49) 105(0.45) 0.484 0.487

Female 119(0.52) 127(0.55)

Parent’s age, year, mean (SD) 31.90(6.52) 31.51(6.33) -0.656 0.512

Primary care giver’s gender (%) Male 119(0.52) 132(0.57) 1.35 0.245

Female 112(0.49) 100(0.43)

Parental employment (%) Employed 154(0.67) 167(0.72) 1.538 0.215

Unemployed 77(0.33) 65(0.28)

Parental education (%) Below a Bachelor’s degree 201(0.87) 192(0.83) 1.633 0.201

Bachelor’s degree and higher 30(0.13) 40(0.17)

Time since diagnosis  ≤ 3 months 173(0.75) 171(0.74) 1.525 0.822

 > 3–6 months 18(0.08) 24(0.1) 0.822

0.5–1 year 11(0.05) 12(0.05) 0.822

1–2 years 15(0.07) 11(0.05) 0.822

 > 2 years 14(0.06) 14(0.06) 0.822

Duration of medication (%) None 46(0.2) 43(0.19) 1.733 0.785

 ≤ 3 months 107(0.46) 112(0.48)

 > 3–6 months 41(0.18) 48(0.21)

0.5–1 year 23(0.1) 18(0.08)

1–2 years 14(0.06) 11(0.05)

Seizure frequency in the last 3 months 3.55(1.65) 3.49(1.51) -0.427 0.669

Seizure duration  < 30 s 21(0.09) 18(0.08) 0.415 0.937

31–59 s 86(0.37) 85(0.37)

1–3 min 80(0.35) 81(0.35)

3–5 min 44(0.19) 48(0.21)

Frequency of hospitalization in the past month (%) 3 times or less 210(0.91) 217(0.94) 1.113 0.292

More than 3 times 21(0.09) 15(0.07) 0.292

Payment (%) Self-financed 36(0.16) 27(0.12) 1.534 0.216

By health insurance 195 (0.84) 205(0.88)

Annual income, CNY (%) Less than 3000 38(0.17) 26(0.11) 2.952 0.229

3000 to 5000 96(0.42) 97(0.42)

More than 5000 97(0.42) 109(0.47)
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to the fact that families of children with epilepsy in 
China are often unable to cope with this condition due 
to a lack of understanding and excessive burden placed 
on family caregivers [26], as influenced by traditional 
Chinese culture that parents focus too much on the 
negative effects of the disease and have high expecta-
tions of medical care [27, 28]. STOFMS intervention 
is intended to build parents’ capacities to manage the 
epileptic disorder, rather than merely sharing disease-
related knowledge. The whole-course management 
intervention from the child’s admission to 6  months 
after discharge was designed to educate parents about 
the importance of continued standard treatment and 
correct disease management behaviors [17]. Addition-
ally, the researchers’ findings supported the argument 
that sufficient health education was associated with a 
family’s ability to correctly recognize and manage their 
children’s medical conditions [29].

Medication adherence improved significantly in STOFMS 
group
The researchers proved for the first time that STOFMS 
was effective in promoting medication adherence in 

families of children with epilepsy. The study’s findings 
may provide useful management and educational inter-
ventions for these families. Specifically, caregivers were 
taught on the prevention and management of epilepsy, 
as well as the use of anti-seizure medicine. This proto-
col provides a new perspective on pediatric medication 
adherence interventions [30, 31], as the knowledge of 
epilepsy and disease treatment shared in the intervention 
has raised both the children and their parents’ awareness 
of regulatory use of anti-seizure medicine, thus chang-
ing their attitudes and medication behaviors. Further-
more, the family management level has been improved, 
resulting in better illness management and medication 
adherence. The results observed at 6  months after dis-
charge suggested that maintaining stable outcomes of 
medication adherence in children with epilepsy at home 
required intensive long-term support. Predictably, with-
out these ongoing connections between medical staff and 
patients, patients will demonstrate poorer medication 
adherence behavior. In this study, the follow-up system 
was used to remind children and their parents to take 
medicine, which improved children’s medication adher-
ence, and regular visits to the hospital. The system also 

Fig. 1  Flow diagram of the study
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regularly pushed health education materials and emer-
gency operation videos according to childrens’ disease 
progression and medication situation, thus improv-
ing their clinical efficacy as the families’ knowledge and 
emergency management ability strengthened. Also, the 
researchers findings confirmed the observation that 
patients’ medication adherence became more stable with 
the increase of intervention time [30, 31].

Clinical symptom severity decreased significantly 
in STOFMS group
This study revealed that STOFMS could greatly improve 
the clinical efficacy of children with epilepsy. As shown in 
Table 4, the rate of clinical curative effect of the STOFMS 
group 3  months after discharge was slightly higher than 
that of the control group, but the improvement was not 
statistically significant (p > 0.05), given that anti-seizure 
medication therapy is a long-term process, and 3 months 
cannot produce the optimum results. Table 4 also showed 
the clinical efficacy of the STOFMS group was better than 
that of the control group 6  months after discharge. This 
was because standardized medication was proved to reli-
ably enhance children’s clinical outcomes, and children, 
along with their parents, received guidance on taking 
effective measures based on the patient’s situation as fam-
ily management strengthened. The STOFMS group hence 
knew how to reduce the inducing factors of epileptic sei-
zures and identify early warning signals, enabling them 
to better manage children’s disorders and increase clini-
cal efficacy. In summary, the family management model 
raised family management level of children with epilepsy 
and further standardized their medication behavior and 
adherence, and therefore improved the clinical efficacy.

Limitations
Despite the noteworthy findings, the study is subject to 
several limitations. First, there is response bias as the 
surveyed children and their parents may exaggerate 
their answers to the questionnaire or be unwilling to 
disclose their private information. A second limitation 
is that the impact of STOFMS on the enrolled children 
with different types of seizure has not been thoroughly 
investigated. It is suggested that future studies should 
group participants by types of seizure to further vali-
date the application effect of STOFMS in this popula-
tion. It is also important to highlight that the STOFMS 
group receive only a short-term intervention, so the 
efficacy of long-term intervention is yet to be exam-
ined, and its strategies should refer to the short-term 
intervention effectiveness in this study. Lastly, this is 
a single-centered study in which the researchers only 
include participants admitted to the researchers’ hos-
pital, which may lead to selection bias. It is clear that 

further carefully designed research is needed to verify 
the effectiveness and feasibility of STOFMS.

Conclusion
In light of the results of this study, STOFMS can 
improve the family management level, medication 
adherence, and clinical efficacy of children with epi-
lepsy, which ultimately reduce the burden of epilepsy 
on children and their parents.
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