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Abstract: Objective: To explore the effect of comprehensive nursing combined with health education on children with
hand, foot and mouth disease (HFMD). Methods: 148 children with HFMD admitted to our hospital were divided into
the study group and the control group (n=74). Patients in the control group received routine nursing while patients in
the study group received comprehensive nursing combined with health education based on the control group. The
nursing efficacy, healing time, rash regression time, oral ulcer healing time, incidence of complications and hospital
stays of the two groups were observed. The nursing satisfaction questionnaire was used to evaluate the nursing
satisfaction of patients’ families. Results: Healing time and rash regression time were significantly shorter than that
in the control group (P<0.001). The nursing efficiency of the study group was significantly higher than that of the
control group (P<0.05). The skin infection and complications in the study group was significantly lower than that in
the control group (P<0.05). The healing time of oral ulcer and hospital stays of the study group were significantly
less than those in the control group (P<0.05). The nursing satisfaction in the study group was significantly higher
than that in the control group (P<0.05). Conclusion: Comprehensive nursing combined with health education can
improve the clinical symptoms of children with HFMD, promote the recovery of skin rash and oral ulcer and reduce
the incidence of complications, which is accepted by patients’ families and worthy of clinical promotion.
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Introduction
Hand-foot-mouth disease (HFMD) is a common
disease in children, which mainly caused by
gastrointestinal virus infection. Children aged 5
or below are prone to the disease because of
high infectivity [1]. Children with HFMD often
suffered from anorexia, stomatalgia, mild fever,
herpes with hands, feet, mouth and mucosa, of
which transmission routes are digestive tract,
respiratory tract and direct contact [2]. With
long course of disease, children with HFMD
may suffer from aseptic meningitis, pulmonary
edema, myocarditis, which cause harm to the
growth and health of children [3, 4]. In recent
years, children with HFMD have increased year
by year [5]. Therefore, prevention and treatment of HFMD are the focus of medical research. In addition to the specified treatment, a
scientific nursing mode should be applied to
the disease [6].

Comprehensive nursing is a systematic nursing
program that strengthens the initiative and
independence of nursing staff through the
standardized nursing plans, so as to improve
the skills of nursing staff and provide scientific,
high-quality and efficient nursing service. With
the deepening of nursing service, comfortable
nursing service is provided for patients to promote the rehabilitation [7]. Health education is
an important way of nursing, but diversity, pertinence, and systematic emphasis of education
should be grasped by the medical staff. A comprehensive understanding of conditions and
psychologies of patients should be focused during nursing. Through systematic education,
patients and their families form correct behaviors and concepts to improve compliance and
avoid the risk factors that cause or aggravate
the disease, which plays a key role in the treatment and safety of patients [8, 9].

Comprehensive nursing combined with health education
Previously, there are many studies on the clinical application of comprehensive nursing combined with health education [10-14], indicating
that the mode brings benefits for the recovery
of patients. But few studies have been done on
the clinical application of this model in children
with HFMD. Therefore, the study aimed at the
application of comprehensive nursing combined with health education on children with
HFMD, providing feasible nursing intervention
for children.
Materials and methods
General data
148 children with HFMD admitted to our hospital were divided into the study group and the
control group, 74 cases in each group. The control group received routine nursing while the
study group received comprehensive nursing
combined with health education. The study has
been approved by the ethics committee of the
hospital. Patients and their family members
signed the informed consent.
Inclusion and exclusion criteria
Inclusion criteria were as follows: patients met
the diagnostic criteria of Hand, Foot and Mouth
Disease Guidelines [6]. Children with HFMD,
aged 2 or above and 10 or below, received
specified treatment in the hospital. Presence of
fever, papules and herpes on the palms and
feet, cough and loss of appetite. Exclusion criteria were as follows: heart, liver and kidney
dysfunction, myocarditis, encephalitis, speech
dysfunction, consciousness disorder, other eruptive diseases, congenital heart disease, neurological diseases, endocrine and metabolic
diseases, connective tissue diseases, severe
malnutrition, history of mental illness, the number of white blood cell (WBC) 10 × 109/L, blood
glucose (GLU) ≥ 6.7 mmol/L.
Nursing methods
Children in the control group were treated with
routine nursing such as disinfection in real
time, comfortable and clean clothes, bedclothes and rooms, as well as clean nails, thus
avoiding skin ulceration and infection caused
by scratching. For children with rash, excretion
was cleaned to keep the buttocks clean and dry
during treatment. If herpes breaks, aciclovir
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ointment was used and parents were advised
to take care of children to avoid accidents.
Children brushed teeth after meals. Kangfuxin
liquid therapy was given if oral ulcer occurred.
Children with mild or severe fever drank more
water. Antipyretic was given accordingly if the
body temperature reached 38.5°C or above.
On the basis of receiving routine nursing, the
study group received comprehensive nursing
combined with health education. Main measures were as follows: Psychological nursing:
children with HFMD are prone to be nervous
and anxious. Based on personality and psychology of children, communicating with them in a
friendly manner help them adapt to the treatment and alleviate bad emotions. Dietary nursing: children with HFMD often suffered from
oral ulcers and digestive dysfunction. Children
were advised to eat light and non-irritating liquid food other than cold and spicy food, and
foods rich in protein and vitamins and mild
water. Fever nursing: body temperature of children was observed each hour. And children
received physical cooling through alcohol and
towel therapy. Complication nursing: physical
conditions and vital signs of children were
observed to judge the possibility of complications. Health education: lectures were given to
explain the causes, epidemic mechanism,
treatment, prevention and nursing measures to
patients with HFMD. Meanwhile, scientific
materials were provided to know more about
HFMD, especially main transmission routesdroplet transmission and respiratory transmission. Parents pay attention to personal hygiene
of children to avoid infection, so as to develop
good habits such as regular hand-washing,
wearing masks in public places and covering
mouth and nose when sneezing. Keeping the
room clean and air fresh and exercise regularly
enhance the immunity of children.
Observation index
The healing time and rash regression time were
observed in the two groups. Nursing efficacy
was evaluated accordingly, among which rash
regression, 3 days or below, the recovery time,
7 days or below. The body temperature was
normal for 3 days and clinical symptoms disappeared indicating significant effect. Rash regression time, 5 days or below, the recovery, 10
days or below. The body temperature was nor-
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Table 1. General information of study group and control group [n
(%)] (x ± sd)
Category
Gender
Male
Female
Age
Course (d)
body temperature (°C)
BMI (kg/m2)
Place of residence
City
Rural
Virus type
CA25
EV71
EV89
WBC (10 × 109/L)
GLU (mmol/L)
AST (U/L)
ALT (U/L)
GGT (U/L)

Study Group
(n=74)

Control group
(n=74)

44 (59.46)
30 (40.54)
5.23 ± 2.31
3.61 ± 0.74
38.96 ± 0.52
15.13 ± 1.24

39 (52.70)
35 (47.30)
5.08 ± 2.16
3.52 ± 0.68
38.84 ± 0.47
15.09 ± 1.75

48 (64.86)
26 (35.14)

50 (67.57)
24 (32.43)

44 (59.46)
46 (62.16)
2 (2.70)
3 (4.05)
28 (37.84)
25 (33.78)
7.91 ± 1.26
7.86 ± 1.63
5.83 ± 0.49
5.92 ± 0.57
23.64 ± 10.21 24.59 ± 11.35
25.16 ± 9.82 24.86 ± 10.08
11.35 ± 4.38 12.16 ± 5.59

mal for 3 days and clinical symptoms basically
disappeared indicating effective. The rash did
not disappear, the body temperature was abnormal and the clinical symptoms were unchanged or aggravated. (significant effect+
effective)/total number of cases × 100% = total
efficiency.
The healing time of oral ulcer, hospital stays
and the incidence of complications were observed in the two groups. Complications included skin infection, upper respiratory tract infection and heart damage.
The nursing satisfaction was evaluated by selfmade nursing satisfaction questionnaire in our
hospital. 70 points or below were unsatisfactory, 70 to 89, basically satisfactory, 90 or above,
satisfactory. Satisfaction rate = (satisfaction+
basic satisfaction)/total number of cases ×
100%.
Statistical methods
SPSS18.0 (Shanghai Information Technology
Co., Ltd.) was used for statistical analysis.
GraphPad Prism 7 was used to plot the data.
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t/χ2
value
0.686

P value
0.408

0.408
0.770
1.473
0.160
0.121

0.684
0.442
0.143
0.873
0.728

0.414

0.813

0.209
1.030
0.535
0.183
0.981

0.835
0.305
0.593
0.855
0.328

study group
(Table 1).

The counting data were
expressed by n (%) and compared by chi-square test in
the two groups. The measurement data were expressed as mean ± standard deviation (x ± sd) and compared by t-test in the two groups. P<0.05 indicated statistically significant.
Results
No significant difference in
baseline data
There was no significant difference in gender, age, course of disease, body temperature, body mass index (BMI),
place of residence, virus type, WBC counts, fasting blood glucose (GLU), glutamic oxaloacetic transaminase
(AST), alanine aminotransferase (ALT), glutamyl transpeptidase (GGT) between the
and the control group (P>0.05)

The study group exhibited less healing and
rash regression time
After nursing, healing time in the study group
was 5.61 ± 2.43 days, rash regression, 3.16 ±
0.75 days. Healing time in the control group
was 9.26 ± 2.63 days, rash regression, 5.53 ±
0.97 days. Healing time and rash regression
time in the study group were significantly shorter than that in the control group (P<0.001)
(Figure 1).
Study group showed higher nursing efficiency
In the study group, there were 61 cases with
significant effect (82.43%), 10 cases (13.51%)
effective, 3 cases (4.05%) invalid, with the total
efficiency accounting for 95.95%. In the control
group, there were 36 cases with significant
effect (48.65%), 26 cases (35.14%) effective,
12 cases (16.22%) invalid, with the total efficiency accounting for 83.78%. The nursing efficiency of the study group was significantly higher than that of the control group (P<0.05) (Table
2).
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Study group showed less complications

Figure 1. Comparison of healing time and rash regression time between the
study group and the control group. Healing time between the study group
and the control group (A); Rash regression time between the study group
and the control group (B). Note: ****indicates P<0.001.

Table 2. Comparison of nursing effect results between study
group and control group [n (%)]
Significant
effective
Invalid
effect
Study Group 74 61 (82.43) 10 (13.51) 3 (4.05)
Control group 74 36 (48.65) 26 (35.14) 12 (16.22)
χ2 value
P value
Group

n

Total
efficiency (%)
95.95
83.78
6.009
0.014

Table 3. Comparison of complication rate between study group
and control group [n (%)]
Skin
Upper respiratory Heart
Total
infection
tract infection damage incidence (%)
Study Group 74 2 (2.70)
1 (1.35)
1 (1.35)
5.41
Control group 74 8 (10.81)
4 (5.41)
3 (4.05)
20.27
χ2 value
3.861
1.863
1.028
7.306
P value
0.049
0.172
0.311
0.007
Group

n

There were 2 cases of skin
infection (2.70%), 1 case upper respiratory tract infection
(1.35%), and 1 case heart damage (1.35%) in the study group, with the total complications of 5.41%. In the control
group, there were 8 cases
of skin infection (10.81%), 4
cases upper respiratory tract
infection (5.41%), and 3 cases heart damage (4.05%), with the total complications of
20.27%. The incidence of skin
infection and complications in
the study group was significantly lower than that in the
control group (P<0.05) (Table
3).
Study group showed shorter
healing time of oral ulcer and
hospital stays
After nursing, healing time of
oral ulcer was 3.14 ± 1.53
days and hospital stays were
5.21 ± 1.76 days in the study
group. And healing time of oral
ulcer in the control group was
7.28 ± 2.43 days, hospital
stays 11.6 ± 3.20 days. The
healing time and hospital stays
of oral ulcer in the study group
were significantly shorter than
those in the control group
(P<0.05) (Figure 2).
Study group has higher nursing satisfaction

Figure 2. Comparison of healing time of oral ulcer and hospital stays between the study group and the control group. Healing time of oral ulcer
between the study group and the control group were compared (A); Hospital
stays between the study group and the control group were compared (B).
Note: ****indicates P<0.001.
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After nursing, there were 39
cases (52.70%) indicating satisfaction, 31 cases (41.89%)
basic satisfaction, 4 cases
(5.41%) not satisfied, with nursing satisfaction accounting
for 94.59% in the study group.
In the control group, 26 cases
(35.14%) indicating satisfaction, 34 cases (45.95%) basic
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their families. Data showed
that the healing time, rash
regression time and oral ulcer
Basic
Not
Group
n Satisfaction
Satisfaction (%)
healing time of the study
satisfaction satisfied
group were significantly shortStudy Group 74 39 (52.70) 31 (41.89)
4 (5.41)
94.59
er than those of the control
Control group 74 26 (35.14) 34 (45.95) 14 (18.92)
81.08
group. The nursing efficiency
2
χ value
6.325
in the study group was signifiP value
0.012
cantly higher than that in the
control group, indicating that
satisfaction, 14 cases (18.92%) not satisfied,
comprehensive nursing combined with health
with nursing satisfaction in the study group sigeducation can alleviate the clinical symptoms
nificantly higher than that in the control group
of children with HFMD. Wang et al. [24] revealed
(P<0.05) (Table 4).
that interferon combined with psychological
intervention can control mental state and cliniDiscussion
cal symptoms of children with HFMD. In this
study, comprehensive nursing is targeted for
Hand, foot and mouth disease (HFMD) of highly
children with HFMD from psychological, physiinfectious, is common among children all year
ological and social aspects, so that children
round, especially in the spring and summer.
can enjoy better services, thereby improving
Hand, foot and mouth disease is mostly caused
the treatment and nursing effect. Meanwhile,
by intestinal bacteria, of which symptoms were
health education for patients’ families enhancfever, herpes and ulcers in the skin, hands, feet
es the awareness to prevent disease. Comand mouth. And persistent fever can cause dizplications in children with HFMD are the main
ziness, vomiting and loss of appetite [15, 16].
factors affecting the curative effect [25]. Data
Without an effective treatment, children may
showed that the incidence of complications in
suffer from complications, or even death [17].
the study group is significantly lower than that
Therefore, targeted therapy with nursing interin the control group, indicating that comprehenvention is particularly important [18].
sive nursing combined with health education
can reduce the incidence of complications. This
Comprehensive nursing is a new concept that
study showed that the nursing satisfaction of
improves the level of nursing by formulating
the study group was significantly higher than
standardized nursing plans, which deepens the
that of the control group, and days of hospital
connotation of nursing services and adjusts the
stays was less than that of the control group,
nursing plans according to the conditions of
patients, so as to provide scientific, high-quality
indicating that the nursing mode was highly recand efficient nursing services [19]. Previously,
ognized. Also, the shortening of hospital stathere were many researches on clinical applicays reduced the financial burden of patients.
tion of comprehensive nursing. For example,
Therefore, comprehensive nursing combined
Bakon et al. [20] demonstrated that comprewith health education provides a feasible nurshensive nursing could improve the clinical effiing approach for children with HFMD.
cacy and quality of life of patients with breast
The study confirmed the value of comprehencancer. Xie et al. [21] suggested that compresive nursing combined with health education
hensive nursing improved the emergency acfor children with HFMD, but there are still some
cess and alleviated bad emotions of patients. It
can be seen that comprehensive nursing brings
shortcomings. The quality of life of children with
benefits in various diseases. However, children
HFMD after nursing has not been evaluated.
have poor compliance with treatment. Parents
And the risk factors have not been analyzed. All
who lack the related knowledge and health
these need to be examined in future studies.
awareness may delay the treatment [22, 23]. In
And more evidence should be provided to prove
addition to clinical treatment, the level of nursthe results of this study.
ing also affects the treatment efficacy and
In conclusion, comprehensive nursing comprognosis of patients with HFMD. Therefore,
bined with health education can alleviate the
health education based on nursing intervention
clinical symptoms, promote the recovery of skin
is needed to enhance the health awareness of
Table 4. Comparison of nursing satisfaction results between study
group and control group [n (%)]

12947

Int J Clin Exp Med 2019;12(11):12943-12949

Comprehensive nursing combined with health education
rash and oral ulcer of children with HFMD and
reduce the incidence of complications, which
is highly recognized and worthy of clinical
promotion.

[8]

Acknowledgements
This research received no specific grant from
any funding agency in the public, commercial,
or not-for-profit sectors.

[9]

Disclosure of conflict of interest
None.
Address correspondences to: Xia Li, The First Area
of Department of Cardiology, Yantai Laiyang Central Hospital, No. 111 Changshan Road, Laiyang,
Yantai 265200, Shandong, China. Tel: +86-05357232285; E-mail: lixialxa@163.com

References
[1]

[2]

[3]

[4]

[5]

[6]

[7]

Mao QY, Wang Y, Bian L, Xu M and Liang Z.
EV71 vaccine, a new tool to control outbreaks
of hand, foot and mouth disease (HFMD). Expert Rev Vaccines 2016; 15: 599-606.
Van Boeckel TP, Takahashi S, Liao Q, Xing W,
Lai S, Hsiao V, Liu F, Zheng Y, Chang Z, Yuan C,
Metcalf CJ, Yu H and Grenfell BT. Hand, foot,
and mouth disease in china: critical community size and spatial vaccination strategies. Sci
Rep 2016; 6: 25248.
Teo FMS, Nyo M, Wong AA, Tan NWH, Koh MT,
Chan YF, Chong CY and Chu JJH. Cytokine and
chemokine profiling in patients with hand, foot
and mouth disease in singapore and malaysia.
Sci Rep 2018; 8: 4087.
Aswathyraj S, Arunkumar G, Alidjinou EK and
Hober D. Hand, foot and mouth disease
(HFMD): emerging epidemiology and the need
for a vaccine strategy. Med Microbiol Immunol
2016; 205: 397-407.
Chen Y, Chong CY, Cook AR, Sim NTW, Horby P
and La HH. Temporal relationship between occurrences of hand, foot and mouth disease,
respiratory virus detection and febrile seizures
in children in tropical Singapore: a time-series
analysis. Epidemiol Infect 2018; 1-6.
Long L, Gao LD, Hu SX, Luo KW, Chen ZH,
Ronsmans C, Zhou DL and Lan YJ. Risk factors
for death in children with severe hand, foot,
and mouth disease in Hunan, China. Infect Dis
(Lond) 2016; 48: 744-748.
Bao J, Wang XJ, Yang Y, Dong RQ and Mao ZF.
Can the medical-nursing combined care promote the accessibility of health services for
the elderly in nursing home? a study protocol

12948

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

of analysis of the effectiveness regarding
health service utilization, health status and
satisfaction with care. West Indian Med J
2015; 64: 514-520.
Edward KL, Warelow P, Hemingway S, Hercelinskyj G, Welch A, McAndrew S and Stephenson
J. Motivations of nursing students regarding
their educational preparation for mental health
nursing in Australia and the United Kingdom: a
survey evaluation. BMC Nurs 2015; 14: 29.
Maunsell E, Lauzier S, Brunet J, Pelletier S, Osborne RH and Campbell HS. Health-related
empowerment in cancer: validity of scales
from the Health Education Impact Questionnaire. Cancer 2014; 120: 3228-3236.
Mahmoudi G, Rostami FH, Mahmoudjanloo S
and Jahani MA. Relationship of employees’
achievement motivation and quality of working
life with their self-efficacy at selected hospitals
with a multi-group analysis: moderating role of
organizational ownership. Mater Sociomed
2017; 29: 237-241.
Sweeney N, Calame-Mars G, Dojlidko D, FrankBader M, Keller R and Waterman J. Preparing
for a face transplant: development of a comprehensive nursing educational program. Prog
Transplant 2015; 25: 316-320.
Sweeney N, Allen K, Miller B, Nolan T and
Sheerin K. Perioperative nursing management
of donor and recipient patients undergoing
face transplantation. AORN J 2017; 106: 8-19.
Sink KM, Espeland MA, Castro CM, Church T,
Cohen R, Dodson JA, Guralnik J, Hendrie HC,
Jennings J, Katula J, Lopez OL, McDermott
MM, Pahor M, Reid KF, Rushing J, Verghese J,
Rapp S and Williamson JD; ILIFE Study Investigators. Effect of a 24-month physical activity
intervention vs health education on cognitive
outcomes in sedentary older adults: the LIFE
randomized trial. JAMA 2015; 314: 781-790.
Creamer J, Attridge M, Ramsden M, CanningsJohn R and Hawthorne K. Culturally appropriate health education for Type 2 diabetes in
ethnic minority groups: an updated Cochrane
Review of randomized controlled trials. Diabet
Med 2016; 33: 169-183.
Lim CT, Jiang L, Ma S, James L and Ang LW.
Basic reproduction number of coxsackievirus
type A6 and A16 and enterovirus 71: estimates
from outbreaks of hand, foot and mouth disease in Singapore, a tropical city-state. Epidemiol Infect 2016; 144: 1028-1034.
Koh WM, Bogich T, Siegel K, Jin J, Chong EY,
Tan CY, Chen MI, Horby P and Cook AR. The
epidemiology of hand, foot and mouth disease
in asia: a systematic review and analysis. Pediatr Infect Dis J 2016; 35: e285-e300.
Xiao Y, Zhou J, Zhang H, Ding C and Shi P. Epidemiological and aetiological characteristics

Int J Clin Exp Med 2019;12(11):12943-12949

Comprehensive nursing combined with health education

[18]

[19]

[20]

[21]

of hand, foot and mouth disease cases 20112017 in Yixing, China. Infect Dis (Lond) 2018;
50: 859-861.
Li JX, Song YF, Wang L, Zhang XF, Hu YS, Hu
YM, Xia JL, Li J and Zhu FC. Two-year efficacy
and immunogenicity of Sinovac Enterovirus 71
vaccine against hand, foot and mouth disease
in children. Expert Rev Vaccines 2016; 15:
129-137.
Shen J, Li SY, Wang JY, Chen J and Wang W.
Assessment of clinical effect of perioperative
comprehensive nursing intervention pattern in
23g minimally invasive vitreous surgery. Iran J
Public Health 2016; 45: 34-40.
Bakon S, Wirihana L, Christensen M and Craft
J. Nursing handovers: an integrative review of
the different models and processes available.
Int J Nurs Pract 2017; 23.
Pur IGJP-S and Sciences B. Emotion regulation
intervention for complex developmental trauma: working with street children ☆. Procedia Social and Behavioral Sciences 2014; 159:
697-701.

12949

[22] Liao Q, Lam WWT, Cowling BJ and Fielding R.
Parental perspectives on hand, foot, and
mouth disease among children in Hong Kong:
a longitudinal study. Epidemiol Infect 2018;
146: 324-332.
[23] Liao YT, Hsieh MH, Yang YH, Wang YC, Tsai CS,
Chen VC and Gossop M. Association between
depression and enterovirus infection: a nationwide population-based cohort study. Medicine
(Baltimore) 2017; 96: e5983.
[24] Peng Y, Yu B, Wang P, Kong DG, Chen BH and
Yang XB. Application of seasonal auto-regressive integrated moving average model in forecasting the incidence of hand-foot-mouth disease in Wuhan, China. J Huazhong Univ Sci
Technolog Med Sci 2017; 37: 842-848.
[25] Kumar VS, Budur SV, Odappa GH, Bankolli SY
and Rao AP. Clinical profile of hand, foot, and
mouth disease and its associated complications among children in Shimoga City, southern Karnataka: a hospital-based study. Indian
J Public Health 2015; 59: 141-144.

Int J Clin Exp Med 2019;12(11):12943-12949

