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Abstract
Objective: This study investigates the effects of a hierarchical chain nursing model on the resolution time 
for fever and cough in children diagnosed with pneumonia.

Methods: Eighty children with pneumonia admitted to our hospital between March 2021 and January 
2022 were enrolled in this study. The participants were divided into two groups: the observation group 
and the experimental group, each containing 40 patients, based on the nursing interventions provided. 
The observation group received standard nursing care, while the experimental group was treated with 
the hierarchical chain nursing model. We compared clinical outcomes, including the resolution times for 
symptoms (fever, cough, pulmonary rales), length of hospitalization, pulmonary function indicators [such as 
peak expiratory flow (PEF), functional residual capacity (FRC), and forced expiratory flow rate at 25% of 
vital capacity (FEF25%)], the mental health of family members, and their satisfaction with nursing care.

Results: The total effective treatment rate was 77.5% in the observation group and 97.5% in the 
experimental group, with the latter significantly higher (P<0.05). The duration of pulmonary rales and the 
length of hospitalization were significantly less in the experimental group (all, P<0.05). Post-intervention, 
the levels of PEF, FRC, and FEF25% showed substantial improvement in the experimental group compared 
to the observation group (all, P<0.05). Moreover, the Self-Rating Anxiety Scale (SAS) and Self-Rating 
Depression Scale (SDS) scores for family members in the experimental group were significantly lower than 
those in the observation group (all, P<0.05). Family satisfaction rates were 75.0% for the observation group 
and 97.5% for the experimental group, with the latter demonstrating significantly greater satisfaction with 
nursing care (P<0.05).

Conclusion: The hierarchical chain nursing model proves to be highly effective in managing pneumonia in 
children. This model not only enhances clinical outcomes and expedites the resolution of symptoms such as 
fever, cough, and pulmonary rales but also improves lung function and reduces psychological stress among 
family members. Consequently, this model significantly increases family satisfaction with nursing services.
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1 INTRODUCTION
Pneumonia is a widespread clinical condition, 

predominantly affecting preschool-aged children[1]. The 
disease can present with various symptoms, including 
cough, dyspnea, and shortness of breath. In severe 
instances, it may lead to critical complications such as 
seizures, respiratory failure, heart failure, and can even 
pose a life-threatening risk to patients[2]. In recent years, 
the persistent rise in global environmental pollution has 
contributed to an increasing trend in pneumonia incidence[3]. 
Research indicates that young children, due to their 
immature immune systems and developmental factors, face 
a significantly higher risk of disease progression compared 
to adults[4]. Therefore, it is crucial to provide prompt and 
effective treatment for children diagnosed with pneumonia. 
Timely intervention is vital for facilitating symptom 
recovery and improving overall patient prognosis.

Traditionally, treatment strategies for pediatric pneumonia 
have included both symptomatic and causal interventions, 
employing antibiotics, antitussives, expectorants, and 
nebulization to manage disease progression[5]. While these 
methods have been effective, challenges persist, particularly 
in younger patients who may have limited understanding, 
immature cognitive development, and poor adherence to 
treatment protocols, which can hinder optimal outcomes[6]. 
Consequently, there is a pressing need for standardized, 
comprehensive, and systematic nursing interventions 
throughout the treatment process.

Recent studies suggest that the evolving demands 
for enhanced treatment outcomes and nursing quality 
in pediatrics have rendered traditional nursing models 
inadequate for the current healthcare landscape[7]. 
Some research advocates for the implementation of the 
hierarchical chain nursing model in pediatric care to 
improve nursing quality and support the rehabilitation 
of children[8]. This model emphasizes the stratification 
of nursing staff and delineates the responsibilities of 
different levels of nursing personnel, effectively addressing 
the diverse needs of pediatric patients. Furthermore, it 
reinforces accountability among nursing staff and enhances 
overall care efficiency and quality[9]. To assess the impact 
of the hierarchical chain nursing model on pediatric 
pneumonia management, this study analyzed 80 children 
diagnosed with pneumonia at our hospital between January 
2020 and May 2022. The findings are presented in the 
following sections.

2 MATERIALS AND METHODS
2.1 Participants

This study included 80 children diagnosed with 
pneumonia who were admitted to our hospital between 
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March 2021 and January 2022. We collected essential 
demographic data, including gender, age, duration of 
illness, type of infection, and educational levels of family 
members. The participants were divided into two groups-
an observation group and an experimental group-each 
consisting of 40 cases, based on the nursing approaches 
employed. The study received approval from our hospital’s 
Ethics Committee, and informed consent was obtained 
from the families of all participants[10].

2.2 Inclusion and Exclusion Criteria
Inclusion Criteria:
(1) Children diagnosed with pneumonia based on 

relevant clinical test results.
(2) Availability of complete clinical data.
(3) Normal growth and development without significant 

pre-existing medical conditions.
(4) Guardians capable of cooperating with the study.

Exclusion Criteria:
(1) Children with other pulmonary diseases.
(2) Children with tuberculosis or congenital lung 

disorders.
(3) Children diagnosed with severe pneumonia.
(4) Children with significant organ dysfunction.
(5) Children with known allergies or contraindications to 

the medications or interventions used in this study.
(6) Children suffering from allergic rhinitis, pharyngitis, 

bronchitis, or other conditions that could confound study 
results.

(7) Children or their families with mental health issues or 
cognitive, communication, or other functional impairments.

(8) Children with incomplete clinical data.
(9) Patients unable to fully cooperate with the study for 

any reason.

2.3 Methods
2.3.1 Treatment Methods

Conventional treatments included the use of 
expectorants, cough suppressants, and bronchodilators. 
Oxygen therapy was administered as necessary to correct 
electrolyte and acid-base imbalances. Antibiotic therapy 
was initiated with broad-spectrum antibiotics until culture 
results were confirmed. For children with elevated 
fevers, prompt rehydration and cooling measures were 
implemented.

2.3.2 Nursing Care in the Observation Group
Children in the observation group received standard 

nursing interventions, which included administering 
medications as prescribed by the physician while closely 
monitoring changes in the child’s condition, including 
consciousness, mental state, and pupil response. Nurses 
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prepared for potential emergencies and provided a 
comfortable ward environment, maintaining a temperature 
of approximately 18°C and humidity around 60%, along 
with regular ventilation and disinfection. They also 
addressed any inquiries from family members.

2.3.3 Nursing Care in the Experimental Group
Children in the experimental group received a 

hierarchical chain nursing intervention. Nursing staff were 
stratified into three levels (N1, N2, N3) based on their 
experience and qualifications. Nurses at the N1 level, who 
had 1-3 years of experience, focused on basic nursing tasks, 
including positioning care, dietary management, and vital 
signs monitoring. They ensured children were comfortably 
positioned, provided low-flow oxygen as needed, and 
instructed families on appropriate nutrition. N2-level 
nurses, with over three years of experience, executed more 
complex nursing procedures, such as airway management 
and emergency response, ensuring strict adherence to 
aseptic techniques and monitoring for fever. Meanwhile, 
N3-level nurses, who had at least ten years of experience, 
oversaw the overall nursing care, organized professional 
training, and conducted regular ward rounds to supervise 
N1 and N2 nurses. This collaborative approach ensured 
comprehensive and effective nursing care for children 
with pneumonia, with each level of nursing staff playing a 
crucial role in delivering targeted interventions and support.

2.4 Outcome Measures
(1) Clinical Treatment Outcome:
Cured: The child’s body temperature returned to normal, 

and symptoms such as cough and lung rales completely 
resolved.

Markedly Effective: The child’s body temperature 
normalized, and there was significant improvement in 
cough and lung rales.

Effective: The child’s body temperature and associated 
symptoms showed improvement, but did not meet the 
criteria for marked effectiveness.

Ineffective: There was no significant improvement 
in the child’s body temperature or symptoms, or they 
worsened.

(2) Symptom Resolution Time and Length of 
Hospitalization: The symptoms monitored in this study 
included fever, cough, and lung rales. The time taken 
for these symptoms to resolve and the total duration of 
hospitalization were recorded by medical staff.

(3) Pulmonary Function Indicators: The pulmonary 
function metrics assessed in this study included peak 
expiratory flow rate (PEF), functional residual capacity 
(FRC), and forced expiratory flow rate at 25% of vital 
capacity (FEF25%). These indicators were measured using 
an air blow test and lung function detector, with the average 
of three measurements taken for each child.

(4) Mental State of Family Members: The anxiety levels 
of family members were assessed before and after nursing 
interventions using the Self-Rating Anxiety Scale (SAS), 
where a lower score indicates reduced anxiety. Additionally, 
the Self-Rating Depression Scale (SDS) was employed to 
evaluate the depression levels of family members, with a 
total score of 100 points and a cutoff value of 53, where 
lower scores indicate less depression.

(5) Family Satisfaction with Nursing Care: Family 
satisfaction was assessed using the “Nursing Satisfaction 
Survey Scale” developed by our hospital. This scale consists 
of 20 questions, with each question rated on a 5-point 
scale. A total score of less than 70 indicates dissatisfaction, 
scores between 70 and 89 signify satisfaction, and scores 
of 90 or above denote very high satisfaction. Satisfaction is 
calculated as: Satisfaction=(Very Satisfied+Satisfied)/total 
cases×100%

2.5 Statistical Analysis
Data analysis was conducted using GraphPad Prism 8 

and SPSS 25.0. For comparative analysis of measurement 
data, a t-test was employed, with results expressed as means 
(±s). Categorical data were analyzed using the chi-squared 
(x²) test, presented as n (%). A p-value of less than 0.05 was 
considered statistically significant.

3 RESULTS
3.1 Baseline Characteristics

In the observation group, there were 40 children, 
comprising 24 males and 16 females. Ages ranged from 
18 months to 14 years, with a mean age of (4.77±3.10) 
years. The duration of illness varied from 0.4 to 3.3 years, 
with an average duration of (2.12±0.47) years. Infection 
types included 19 bacterial cases, 16 viral cases, and 5 
mycoplasma cases. Regarding family educational levels, 12 
children had parents with a high school education or below, 
while 28 had parents with a college education or higher. 
In the experimental group, also consisting of 40 children, 
there were 23 males and 17 females. Ages ranged from 20 
months to 10 years, with an average age of (4.24±2.02) 
years. The duration of illness ranged from 0.5 to 3.6 years, 
with a mean of (2.17±0.52) years. Infection types included 
17 bacterial cases, 16 viral cases, and 7 mycoplasma cases. 
In this group, 14 children had parents with a high school 
education or below, while 26 had parents with a college 
education or higher. The basic demographic data between 
the two groups were comparable, with no significant 
differences observed (P>0.05). (Table 1)

3.2 Comparison of Clinical Treatment Effects
The overall effective treatment rate in the observation 

group was 77.5%, compared to 97.5% in the experimental 
group. The treatment effectiveness in the experimental 
group was significantly greater than that in the observation 
group (P<0.05). (Table 2)
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Table 1. Comparison of Basic Data

Observation Group (n=40) Experimental Group (n=40) t/χ² P

Gender 0.052 0.820

Male 24 23

Female 16 17

Age 18months - 14 years old 20 months - 10 years old

Average age (years) 4.77±3.10 4.24±2.02 0.803 0.427

Disease duration (years) 0.4-3.3 0.5-3.6

Average duration of disease (years) 2.12±0.47 2.17±0.52 -0.451 0.653

Infection type 0.444 0.505

Bacterial 19 17

Viral 16 16

Mycoplasma 5 7

Education level of family members 0.228 0.633

High school and below 12 14

College and above 28 26

Table 2. Comparison of Clinical Treatment Effects

Group Number of Cases Cure Markedly Effective Efficient Invalid Total Effective Rate (%)

Observation group 40 7 11 13 9 31 (77.5%)

Experimental group 40 14 15 10 1 39 (97.5%)

χ² - - - - 7.314

P - - - - 0.007

Table 3. Comparison of Symptom Disappearance Time and Hospitalization Time (d)

Group Number of Cases
Symptom Disappearance Time

Hospital Stay
Fever Cough Pulmonary Rales

Observation group 40 4.82±0.35 8.54±0.67 7.78±0.69 9.83±2.01

Experimental group 40 2.71±0.29 6.33±0.48 6.04±0.52 6.85±1.23

t - 29.359 16.959 12.737 8.459

P - <0.001 <0.001 <0.001 <0.001

3.3 Comparison of Symptom Disappearance Time and 
Hospitalization Time

The time required for the resolution of symptoms 
(fever, cough, and pulmonary rales) and the length of 
hospitalization in the experimental group were significantly 
shorter than those in the observation group (all P<0.05). 
(Table 3)

3.4 Comparison of the Levels of Related Indicators of 
Lung Function

As shown in Figure 1, the PEF values for the 
observation group before and after nursing interventions 
were (47.62±4.61, 59.28±6.45), while the FRC values were 
(68.92±6.47, 82.68±7.64) and the FEF25% values were 
(42.53±4.34, 49.98±5.23). In the experimental group, the 
PEF values before and after nursing were (47.56±4.63, 
66.78±7.14), with FRC values of (68.85±6.52, 91.32±7.35) 
and FEF25% values of (42.58±4.41, 54.69±5.77). 
Comparisons of PEF, FRC, and FEF25% before nursing 

showed no significant differences between the two groups 
(all P>0.05). However, after nursing, the PEF, FRC, and 
FEF25% levels in the experimental group were significantly 
higher than those in the observation group (all P<0.05).

3.5 Comparison of Mental State Levels of Children’s 
Family Members

As illustrated in Figure 2, the SAS scores for the 
observation group before and after nursing care were 
(59.42±8.26, 54.37±7.32), while the SDS scores were 
(57.38±7.62, 50.07±5.84). In contrast, the SAS scores 
for the experimental group before and after nursing were 
(60.21±8.94, 47.73±6.85), and the SDS scores were 
(58.39±8.13, 42.62±5.39). Comparisons of SAS and 
SDS scores prior to nursing care indicated no significant 
differences between the two groups (all P>0.05). However, 
after nursing care, the SAS and SDS scores in the 
experimental group were significantly lower than those in 
the observation group (all P<0.05).
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3.6 Comparison of the Satisfaction of Children’s Family 
Members with Nursing Work

Family satisfaction rates were 75.0% in the observation 
group and 97.5% in the experimental group. (Table 4)

4 DISCUSSION
Pneumonia is a prevalent condition among preschool 

children, with incidence peaks typically occurring in winter 
and spring. Due to factors such as immature respiratory 
development and lower overall resistance, young children 
are at a higher risk for pneumonia compared to adults[11]. 
Research indicates that pneumonia can progress rapidly, and 
timely treatment is crucial for positive outcomes. Therefore, 
effective treatment and nursing interventions are essential to 
safeguard children’s health.

In 2010, the Chinese Ministry of Health emphasized 
the importance of high-quality nursing services. With the 
continuous improvement of living standards, expectations for 
hospital nursing care have also risen. As a result, enhancing 
the quality of clinical nursing services has become a primary 
objective for healthcare institutions[12,13]. Studies have shown 
that conventional nursing practices often lead to inconsistent 
quality of care, largely due to variations in individual nurses’ 
skills and motivation. This inconsistency has resulted in 
unsatisfactory evaluations from patients and their families 
regarding clinical treatment and nursing services[14].

In response to the evolving needs of families, particularly 
in pediatric care, traditional nursing models are increasingly 
seen as inadequate. This study explored the implementation 
of a hierarchical chain nursing model in the management of 
children with pneumonia. This model categorizes nursing 
staff into three levels-N1, N2, and N3-based on their 
education and experience, with each level having distinct 
responsibilities. N1 nurses focus on basic care tasks such as 
monitoring vital signs and providing health education. N2 
nurses carry out specific nursing procedures as directed by 
physicians, including airway management and emergency 
care. N3 nurses oversee overall care coordination, ensuring 
effective communication and management within the 
nursing team[15-17].

The findings of this study indicated that the total effective 
treatment rate was significantly higher in the experimental 
group (97.5%) compared to the observation group (77.5%) 
(P<0.05). Additionally, the time taken for symptoms such 
as fever, cough, and pulmonary rales to resolve, as well as 
the length of hospitalization, were significantly shorter in the 
experimental group. Furthermore, lung function indicators 
were significantly improved in the experimental group post-
nursing.

These results are consistent with previous studies 
that have shown the hierarchical chain nursing model’s 

Figure 1. Comparison of the Levels of Related Indicators of Lung Function. Notes: *means P<0.05.

Figure 2. Comparison of Mental State Levels of Children’s Family Members. Notes: *means P<0.05.

Table 4. Comparison of the Satisfaction of Children’s Family Members with Nursing Work

Group Number of Cases Very Satisfied Satisfy Dissatisfied Total Satisfaction (%)

observation group 40 9 21 10 30 (75.0%)

test group 40 16 23 1 39 (97.5%)

χ² - - - - 8.889

P - - - - 0.003
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effectiveness in enhancing clinical outcomes for pediatric 
patients[18,19]. The model allows for clear delineation of 
responsibilities, minimizing confusion and ensuring 
comprehensive care. This structured approach can 
significantly reduce potential safety risks during nursing 
care, facilitating smoother treatment processes and 
accelerating recovery.

Moreover, the psychological well-being of family 
members is critical during a child’s illness. Previous 
research highlights that lack of knowledge about the 
illness can lead to increased anxiety and fear among 
family members, which may negatively impact treatment 
outcomes[20]. In this study, the anxiety and depression 
scores (SAS and SDS) for the experimental group were 
significantly lower post-intervention compared to the 
observation group. This improvement may be attributed to 
the hierarchical chain nursing model’s focus on addressing 
the psychological needs of families and regularly updating 
them on their child’s condition.

Family satisfaction with nursing care also significantly 
differed between groups, with 97.5% satisfaction in the 
experimental group compared to 75.0% in the observation 
group (P<0.05). This indicates strong approval and 
recognition of the hierarchical chain nursing model among 
families.

Limitations
Despite these promising results, this study has several 

limitations. First, the sample size was relatively small, which 
may affect the generalizability of the findings. Second, the 
study was conducted at a single institution, limiting the 
diversity of the patient population. Future research should 
involve larger, multi-center studies to validate these findings 
further. Additionally, while the hierarchical chain nursing 
model showed positive outcomes, further exploration 
into potential barriers to implementation and staff training 
needs is warranted. Finally, long-term follow-up studies are 
needed to assess the enduring effects of this nursing model 
on both clinical outcomes and family satisfaction.

5 CONCLUSION
In conclusion, the hierarchical chain nursing model 

demonstrates significant potential in improving treatment 
efficacy, promoting symptom resolution, enhancing 
pulmonary function, and alleviating psychological distress 
among families of children with pneumonia. This model not 
only improves clinical outcomes but also increases family 
satisfaction with nursing care, highlighting its relevance in 
contemporary pediatric healthcare.
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