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Abstract: Objective: To observe the effects of comprehensive care on complications, oxygenation indexes of chil-
dren with neonatal respiratory distress syndrome (NRDS), as well as their guardian’s psychological mood. Methods: 
Totally 205 cases of children with NRDS admitted to our hospital from February 2018 to December 2019 were 
recruited and divided into two groups according to different nursing interventions. Cases receiving comprehensive 
care were included in the research group (RG, n=108), and cases receiving routine care were included in the control 
group (CG, n=97). The curative effect, improvement of clinical symptoms, complications during nursing process, 
improvement of oxygenation indexes, degree of lung injury, improvement of physiological health were observed 
and compared, as well as the improvement of parents’ psychological mood and their satisfaction with this nursing 
intervention. Results: After care, RG had significantly better improvement of clinical indexes than that in CG, with 
notably lower PaCO2 and higher PaO2 and SaO2. Besides, children in RG showed remarkably lower Murray score and 
APACHE-II score, and the patients of children in RG also had lower SAS and SDS scores. The overall response rate 
(ORR) of children in RG was evidently higher than that in CG, the incidence of total complications in RG was evidently 
lower than that in CG, and the nursing satisfaction of parents in RG was evidently higher than that in CG. Conclusion: 
Comprehensive care is effective for children with NRDS, which can improve oxygenation indexes and lung injury, 
reduce the incidence of complications, and improve the psychological mood of parents.

Keywords: Comprehensive care, neonatal respiratory distress syndrome, complications, oxygenation index, guard-
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Introduction

Neonatal respiratory distress syndrome (NR- 
DS), also known as hyaline membrane disease, 
is one of the most common causes of neonatal 
morbidity and death [1]. Oxygen diffusion effi-
ciency through alveolar-capillary exchange bar-
rier is affected by many factors, which consti-
tutes the major patho physiology of NRDS [2]. 
The clinical manifestations of the disease 
include apnea, nasal incontinence, cyanosis, 
etc., which seriously threaten the life and heal- 
th of children [3]. In recent years, with the  
continuous development of medical technolo-
gy, the level of diagnosis of NRDS has been 
constantly improved, and its therapeutic effect 
has also been notably improved [4]. Clinical 
research shows that effective nursing interven-
tion is critical in improving the treatment effect 
and prognosis of children [5].

Mechanical ventilation intervention is often us- 
ed in the treatment of NRDS to alleviate the 
clinical symptoms of children, but the therapeu-
tic interventions are associated with many com-
plications [6]. Particularly in children, the com-
bination of effective nursing intervention is 
necessary for children to recover as early as 
possible [7]. Previous studies have shown that 
children who receive routine care often have 
poor outcomes due to lack of systematic and 
predictable nursing interventions, which also 
affects the treatment effect and quality of life 
of children [8, 9]. Nowadays, with the continu-
ous reform and development of medical servi- 
ce mode, comprehensive care has been us- 
ed in many diseases [10, 11]. Comprehensive 
care is a patient-centered nursing mode, which 
requires deep understanding and cognition of 
nurses on the meaning of accuracy and details, 
in other words, nurses should master various 
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nursing skills and operations in the nursing pro-
cess for children to ensure the smooth prog-
ress of treatment and rehabilitation of children 
[12]. For example, one research shows that 
[13] effective nursing education intervention 
can achieve better effects in nursing knowl-
edge and practice related to NRDS, thus reduc-
ing the mortality and morbidity of children. In 
addition, due to the acute onset, severe and 
complicated condition of NRDS, parents of ill 
children will face unbearable psychological 
pressure due to lack of psychological prepara-
tion and sudden changes. Eventually, it will lead 
to depression, anxiety and panic, which may 
seriously affect their physical and mental he- 
alth [14, 15]. Long-term psychological stress 
may also lead to parents’ loss of confidence in 
the treatment of the child, which will have a  
certain impact on the subsequent treatment  
of the child [16]. It is suggested that effective 
communication skills can reduce fear and an- 
xiety and increase self-confidence of family 
members who are committed to the neonatal 
intensive care unit [17].

This study explores the application value of 
comprehensive care in children with NRDS by 
implementing this nursing model for patients 
and their families, aiming at providing a feasi-
ble nursing intervention measure for the treat-
ment of children with NRDS.

Materials and methods

General data

Totally 205 cases of children with NRDS admit-
ted to Changzhou Second People’s Hospital 
from February 2018 to December 2019 were 
recruited and divided into two groups accord- 
ing to different nursing interventions. Cases 
receiving comprehensive care were included in 
the research group (RG, n=108), and cases 
receiving routine care were included in the con-
trol group (CG, n=97). Inclusion criteria: Both 
groups of children met the diagnostic criteria  
of respiratory dysfunction syndrome [18], and 
were diagnosed and confirmed by chest X-ray 
and lung auscultation. Both groups of children 
were newly diagnosed cases, with complete 
case data, and received follow-up treatment  
in our hospital after diagnosis. This study was 
conducted with the approval of the ethics com-
mittee of our hospital, and all the subjects’ 
guardians were informed and signed a fully 
informed consent form. Exclusion criteria: Chil- 

dren had respiratory diseases, heart disease, 
or damaged vital organ function, parents who 
could not correctly understand the contents of 
the scale or were unable to read and write, chil-
dren or family who quit the experiment or lost to 
follow-up. Inclusion criteria were applicable to 
all subjects.

Nursing methods

Children in CG were given routine care: (1) The 
parents of the children were given routine he- 
alth education, which mainly included the basic 
knowledge of NRDS, the disease progress of 
the children, procedures of care, visiting time 
and matters needing attention during visiting. 
(2) Nursing staff closely observed the changes 
of children’s condition and clinical manifesta-
tions, strictly monitored the skin color, con-
sciousness, bleeding and other indicators of 
children, as well as the respiratory changes of 
children. At the same time, they would take 
measures to prevent children from infection.

The children in RG were given comprehensive 
care: (1) A dedicated team was established to 
develop a dedicated care plan and nursing 
interventions based on each child’s condition, 
and professional training was provided for te- 
am members, including the use of breathing 
machine and treatment measures. (2) For chil-
dren adopted mechanical ventilation, nursing 
staff fixed the intubation, scrubbed the mouth 
of children with compound chlorhexidine gargle 
every day, and changed the ventilator pipeline 
every week. Besides, they disinfected the ward 
air dynamically and monitored the ward air 
quality. They raised the bedside and changed 
the position of the child regularly every day. For 
children in recovery period, nursing staff help- 
ed them to carry out proper rehabilitation exer-
cise. Sputum suction was performed strictly 
and aseptically, so as to reduce the risk of lung 
collapse. The sputum suction effect was also 
evaluated. (3) Detailed health education was 
conducted for parents of each child. Parents 
were informed about the disease of NRDS, the 
child’s condition, and the visiting hours and 
knowledge about sterility required for the visit. 
Children often had critical clinical symptoms 
after NRDS, which put their lives in danger at 
any time and any place, and often caused an- 
xiety, fear and worry among their families. 
Therefore, professional psychological counsel-
ors should communicate with the parents of 
the children, understand their understanding 
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and views on NRDS, and ask whether they had 
emotional depression when communicating wi- 
th medical staff and others, so as to help them 
analyze the main factors leading to anxiety and 
depression.

Outcome measures

1. The improvement of clinical indexes (respira-
tory rate, heart rate, length of hospital stay) of 
the two groups of children during treatment 
were observed and recorded.

2. Oxygenation indexes: The arterial blood of 
children was taken before treatment and 24 
hours after treatment. Five ml of it was extract-
ed and injected into heparin cap, and the blood 
was put in a cooling package at a temperature 
lower than 8°C. Carbon dioxide partial pressure 
(PaCO2), oxygen arterial partial pressure (PaO2) 
and blood oxygen saturation (SaO2) were mea-
sured by blood gas analyzer (Yuyan Instrument 
Co., Ltd., Shanghai, China, 57984).

3. Lung injury: Murray score was used to evalu-
ate lung injury [19]. The scale includes 4 items, 
each item scores 4 points, and the scoring 
standard is (0-4). The higher the score, the 
more serious the lung injury.

4. Acute Physiology and Chronic Health Score 
(APACHE-II) [20] was adopted, which includes 
three indexes, with a total score of 71. The 
higher the score, the more serious the condi-
tion of the child.

5. Psychological mood of patients’ parents: 
Self-rating anxiety scale (SAS) and self-rating 
depression scale (SDS) were applied to evalu-
ate the anxiety and depression of patients’ par-
ents before and after nursing intervention [21]. 
The total score of SAS scale is 100 points, with 
scores of 50-70 indicating mild anxiety, scores 
of 71-90 indicating moderate anxiety, scores of 
higher than 90 indicating severe anxiety, and 
higher scores indicating more serious anxiety. 
The total score of SDS scale is 100 points, with 
scores of 50-70 indicating mild depression, 
scores of 71-90 indicating moderate depres-
sion, scores of higher than 90 indicating severe 
depression, and higher scores indicating more 
serious anxiety.

6. Response rate after care: Marked response: 
all the clinical symptoms disappeared after 
care, the breathing was smooth, and Murray 
score and APACHE-II score improved signifi-

cantly. Effective response: the clinical symp-
toms of children basically disappeared after 
care, and the breathing was relatively smooth 
and better than before. No response: the chil-
dren’s clinical symptoms and respiratory condi-
tion did not improve after care intervention. 
Overall response rate (ORR) = (marked res- 
ponse + effective response)/total cases * 
100%.

7. Complications that occurred during care 
were observed and recorded.

8. Family satisfaction: the self-made “patient 
satisfaction questionnaire” of our hospital was 
used, and family members of the children were 
invited to score the nursing, with a total of 20 
questions, 100 points in total. A score less  
than 70 points was considered as unsatisfac-
tory, 70-89 points was considered as moderate 
satisfaction, and ≥ 90 points was considered 
as satisfactory. Satisfaction = (Satisfactory + 
moderate satisfactory)/total cases × 100%.

Statistical methods

SPSS22.0 (Beijing EasyBio Co., Ltd., China) was 
adopted for statistical analysis, and GraphPad 
Prism 7 for image rendering. The counting data 
was expressed by [n (%)], and its comparison 
adopted chi-square test. When the theoretical 
frequency in chi-square test was less than  
5, continuity correction Chi-square test was 
adopted. The measurement data was expre- 
ssed by mean ± standard deviation (mean ± 
SD), and its comparison adopted independent 
sample t-test. Paired t-test was utilized for 
intra-group comparison before and after nurs-
ing. When P < 0.05, the difference was statisti-
cally significant.

Results

General data

There was no significant difference between 
RG and CG in general data such as gender, 
average gestational age, average weight, onset 
time, clinical symptoms, mode of production, 
parental smoking history and parental alcohol 
abuse history (P > 0.05) (Table 1).

Comparison of clinical indexes improvement 
after care between the two groups

By observing the clinical indicators of the two 
groups, it was found that the improvement of 
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Comparison of Murray 
score between the two 
groups before and after 
care

Observation of Murray sc- 
ore showed no difference 
between the two groups 
before care (P > 0.05). Af- 
ter care, the improvement 
of the score was better 
than that before care in 
both groups (P < 0.05), 
and was notably lower in 
RG than CG, with statisti-
cal significance (P < 0.05) 
(Table 4).

Comparison of APACHE-II 
score between the two 
groups before and after 
care

Observation of APACHE-II 
score showed no differen- 
ce between the two groups 
before care (P > 0.05). Af- 
ter care, the improvement 
of the score was better 
than that before care in 
both groups (P < 0.05), 
and was notably lower in 
RG than CG, with statisti-
cal significance (P < 0.05) 
(Figure 1).

Comparison of SAS and 
SDS scores of parents of 

Table 1. Comparison of clinical data of children in the two groups [n 
(%)] (mean ± SD)

Classification RG (n=108) CG (n=97) t/χ2 
value P value

Gender 0.086 0.768
    Male 59 (54.63) 51 (52.58)
    Female 49 (45.37) 46 (47.42)
Average gestational age (w) 33.26±3.26 32.73±3.29 1.157 0.248
Average body weight (g) 1612±417 1578±452 0.560 0.576
Onset time (h) 7.64±1.03 7.58±1.06 0.411 0.681
Clinical symptoms 0.728 0.866
    Dyspnea 31 (28.70) 27 (27.84)
    Cyanosis 26 (24.07) 25 (25.77)
    Nasal incontinence 28 (25.93) 21 (21.65)
    Cyanopathy 23 (21.30) 24 (24.74)
Mode of production 0.147 0.701
    Eutocia 55 (50.93) 52 (53.61)
    Cesarean 53 (49.07) 45 (46.39)
Parental smoking history 0.038 0.844
    Present 62 (57.41) 57 (58.76)
    Absent 46 (42.59) 40 (41.24)
Parental alcohol abuse history 0.643 0.422
    Present 65 (60.19) 53 (54.64)
    Absent 43 (39.81) 44 (45.36)

respiratory rate and heart rate in RG was evi-
dently better than that in CG, and the length of 
hospital stay was evidently shorter than that  
in CG, with statistical significance (P < 0.05) 
(Table 2).

Comparison of oxygenation indexes between 
the two groups before and after care

Observation of the oxygenation indexes sh- 
owed no difference between the two groups 
before care (P > 0.05). After care, the improve-
ment degree of indexes were better than tho- 
se before care in both groups (P < 0.05), and 
PaCO2 of RG was notably lower than that in CG, 
while PaO2 and SaO2 of RG were remarkably 
higher than those of CG, with statistical signifi-
cance (P < 0.05) (Table 3).

two groups of children

The SAS and SDS scores of parents before and 
after nursing were observed (P > 0.05). There 
was no significant difference between the two 
groups before care, but the two scores after 
care were remarkably better than those before 
care (P < 0.05), and were lower in the RG than 
CG, with statistical difference (P < 0.05) (Figure 
2).

Comparison of treatment ORR between the 
two groups after care

We observed that the ORR was 97.22% in RG 
and 87.63% in CG, which was remarkably high-
er in RG, and the difference was statistically 
significant (P < 0.05) (Table 5).

Table 2. Comparison of clinical index improvement after care between 
the two groups (mean ± SD)

Group n Respiratory rate 
(time/min)

Heart rate 
(time/min)

Length of  
hospital stay (d)

RG 108 39.79±3.68 128.57±9.73 3.36±0.28
CG 97 54.37±5.36 143.04±10.65 5.37±0.46
t - 22.890 10.170 38.210
P - < 0.001 < 0.001 < 0.001
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Figure 1. Comparison of APACHE-II score between 
the two groups before and after care. There was 
no difference in APACHE-II score between the two 
groups before care, but the score was notably lower 
in RG than CG after care (P < 0.05). Notes: * < 0.05 
vs before care, ** < 0.01 vs two groups.

Table 4. Comparison of Murray score be-
tween the two groups before and after care 
(mean ± SD)

Group n
Murray score

Before care After care
RG 108 2.74±0.37 1.41±0.16
CG 97 2.79±0.35 1.83±0.21
t - 0.991 16.200
P - 0.322 < 0.001

Complications during care in the two groups

Complications occurred during the nursing pro-
cess in both groups, with the incidence of 
1.85% in RG and 16.49% in CG, which was 
notably lower in RG than that in CG, and the 
difference was statistically significant (P < 
0.05) (Table 6).

Comparison of nursing satisfaction between 
parents of the two groups of children

The nursing satisfaction of parents of children 
in RG was 98.15%, which was notably higher 
than that of CG (78.35%), with statistical differ-
ence (P < 0.05) (Table 7).

Discussion

The main cause of NRDS is the collapse of alve-
oli due to the lack of pulmonary surfactant [22]. 
Generally, children will suffer from progressive 
dyspnea and three depressions sign after birth, 
and in severe cases, death due to respiratory 
failure [23]. Therefore, early and effective diag-
nosis and treatment are necessary prerequi-
sites. Nursing care, however, is also a kind of 
treatment intervention that has a great influ-
ence on the disease and is more extensive in 
scope, which significantly improves and pro-
motes the therapeutic effect of children [24].

In this study, we applied comprehensive care in 
the treatment of children with NRDS and car-
ried out effective psychological counseling for 
their families, and found that the condition of 
children and the psychological state of their 
families improved obviously after care. By ana-
lyzing the improvement of clinical indexes of 
children in the two groups, it was found that  
the improvement of respiratory rate and heart 
rate in RG was notably better than that in CG, 
and the length of hospital stay in RG was sig- 
nificantly shorter than that in CG, which indi-
cated that comprehensive care could effective-
ly keep children’s respiratory tract smooth and 
improve their comfort, thus keeping children’s 
vital signs stable and reducing treatment time. 
For children undergoing lung protective ventila-
tion due to acute lung injury and acute respira-
tory distress syndrome, respiratory nursing in- 
tervention can effectively improve the deterio-

Table 3. Comparison of oxygenation indexes between the two groups before and after care (mean ± 
SD)

Group n
PaCO2 (mmHg) PaO2 (mmHg) SaO2 (%)

Before care After care Before care After care Before care After care
RG 108 61.68±6.32 40.79±3.73 49.78±4.57 82.79±8.18 80.57±7.46 96.74±8.84
CG 97 62.05±6.37 48.55±3.82 50.35±4.69 73.68±7.15 79.74±7.23 89.64±8.36
t - 0.416 14.700 0.880 8.447 0.807 5.891
P - 0.677 < 0.001 0.379 < 0.001 0.420 < 0.001
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patients after treatment [28, 
29]. We observed APACHE-II 
scores of children in the two 
groups before and after care, 
and found that it was signifi-
cantly lower in RG than CG 
after care, indicating that com-
prehensive care can effec- 
tively promote the treatment 
effect of children, reduce the 
occurrence of adverse events 
and improve the prognosis of 
children.

In the treatment of neonatal 
diseases, the recovery of chil-
dren’s diseases is largely de- 
termined by their parents’ atti-
tude towards disease treat-
ment [30]. Most parents of 
children will have a series of 
negative emotions in the face 
of sudden changes, which af- 
fects their physical and men-
tal health [31]. However, the 
team of Ozalp [32] indicated 
that effective care guidance 
for parents, including commu-
nication about illness and tre- 
atment, is effective in reduc-

Figure 2. Comparison of SAS and SDS scores of parents of two groups of 
children. A: There was no difference in SAS score between parents of the two 
groups of children before care, but the score was notably lower in RG than 
CG after care (P < 0.05). B: There was no difference in SDS score between 
parents of the two groups of children before care, but the score was notably 
lower in RG than CG after care (P < 0.05). Notes: * < 0.05 vs before care, 
** < 0.01 vs two groups.

ration of oxygenation, reduce variability and 
potentially harmful ventilator settings [25]. By 
observing the oxygenation indexes of the chil-
dren, we found that PaCO2 in RG was notably 
lower than that in CG after care, while PaO2 and 
SaO2 were notably higher than those in CG, in- 
dicating that comprehensive care can better 
maintain the ventilation function of children 
and improve their oxygenation indexes. Our 
results conformed with previous study that ef- 
fective intervention can improve oxygenation 
indexes and respiratory system function of chil-
dren after operation [26]. It has been reported 
that alveolar collapse and atelectasis are prone 
to occur during the treatment of respiratory dis-
tress syndrome [27]. In this study, the Murray 
scores of children were observed in both gr- 
oups before and after care, which was evidently 
lower in RG than CG, suggesting that compre-
hensive care can alleviate the reduction of lung 
volume caused by treatment, maintain the sta-
bility of airway pressure and reduce the inci-
dence of lung injury. Clinically, APACHE-II score 
is often used to evaluate the prognosis of 

ing anxiety and negative emotions. In this stu- 
dy, SAS and SDS scores of parents before and 
after care were observed. The results showed 
that the two scores in RG were significantly 
lower than those in CG, suggesting that com-
prehensive care is beneficial to relieve parents’ 
anxiety and depression, promote their ability to 
cope with diseases and improve their confi-
dence in treatment. Comparison of the curative 
effects of the two groups after care showed 
that ORR of RG was remarkably higher than 
that of CG, indicating that comprehensive care 
has formulated and implemented effective full-
time nursing intervention according to the con-
dition of children, thus improving the response 
rate of treatment for children. The results of 
this study also showed that the total incidence 
of complications during the nursing process of 
children in RG was significantly lower than that 
in CG, which indicates that comprehensive care 
can significantly reduce the incidence of com-
plications in the treatment and nursing period 
of children with NRDS, and also improve the 
rehabilitation foundation of children. We also 

Table 5. Comparison of ORR between the two groups after care [n 
(%)]

Group n Marked 
response

Effective 
response

No  
response ORR (%)

RG 108 74 (68.52) 31 (28.70) 3 (2.78) 105 (97.22)
CG 97 39 (40.21) 46 (47.42) 12 (12.37) 85 (87.63)
χ2 - - - - 6.935
P - - - - 0.008
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