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  Abstract 
Objective: To observe the impact of targeted nursing intervention on stress re-
sponse and complications in tuberculosis patients with hemoptysis. Methods: A 
total of 100 patients admitted from March 2024 to February 2025 were randomly 
divided into a control group and an observation group, with 50 cases in each group. 
The control group received routine nursing, while the observation group received 
additional targeted nursing intervention. The levels of COR, NE, and E before and 
after intervention, scores of HAMA and HAMD, and the incidence of complications 
were compared between the two groups. Results: After intervention, the levels of 
COR, NE, and E in the observation group were lower than those in the control group 
(all P < 0.05), and the decreases in HAMA and HAMD scores were more significant 
(all P < 0.001). The incidence of complications in the observation group (8.00%) 
was lower than that in the control group (24.00%) (P = 0.025). Conclusion: Tar-
geted nursing intervention can effectively reduce the stress response, improve neg-
ative emotions, and lower the incidence of complications in tuberculosis patients 
with hemoptysis, which has high clinical promotion value. 
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Tuberculosis, caused by Mycobacterium tuberculosis infection, remains a major global public health issue [1]. Hem-
optysis is a common and critical manifestation that can lead to asphyxia, shock, or even death in severe cases. In 
addition to vascular erosion by lesions, hemoptysis can induce the body's stress response, causing endocrine and 
autonomic nervous system dysfunction and increasing the risk of complications. Routine nursing has limited effects 
in relieving symptoms and deficiencies in stress control, complication prevention, and psychological intervention. 
Targeted nursing intervention formulates individualized measures based on the patient's condition, psychological 
state, and potential risks, which can improve prognosis and nursing quality from multiple dimensions. This study 
explores its application effect in tuberculosis patients with hemoptysis. 

1. Materials and methods 

1.1 General information 

A total of 100 patients with hemoptysis due to pulmonary tuberculosis who were diagnosed and admitted to the 
respiratory department of a certain hospital from March 2024 to February 2025 were selected as the research subjects. 
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All patients were diagnosed with pulmonary tuberculosis through laboratory tests such as chest X-ray or CT imaging 
examinations, Mycobacterium tuberculosis smears or cultures, and were accompanied by hemoptysis symptoms of 
varying degrees. The patients were divided into the control group and the observation group by the random number 
table method, with 50 cases in each group. 

In the control group, there were 26 males and 24 females. The age ranged from 18 to 66 years old, with an average 
age of (43.58±2.74) years old. Among them, there were 28 cases of small-scale hemoptysis and 22 cases of moderate 
to massive hemoptysis. There were 25 males and 25 females in the observation group. The age ranged from 16 to 65 
years old, with an average age of (42.36±2.15) years old. Among them, there were 27 cases of small-scale hemoptysis 
and 23 cases of moderate to massive hemoptysis. There was no statistically significant difference in general data, 
such as gender, age, and distribution of hemoptysis volume, between the two groups of patients (P > 0.05), and they 
were comparable. 

Inclusion criteria: (1) Comply with the imaging, bacteriological, and clinical diagnostic criteria for pulmonary 
tuberculosis diagnosis as stipulated in the “Expert Consensus on the Diagnosis and Treatment of Pulmonary Tuber-
culosis and Lung Cancer Comorbidity” [2]; (2) Chest imaging examination indicated the presence of tuberculous 
lesions in the lungs. Combined with sputum smear/culture or molecular biological detection, Mycobacterium tuber-
culosis infection was confirmed. (3) Clear hemoptysis symptoms occurred within one week before admission, and 
the amount of hemoptysis met the classification criteria for small or medium-large amounts. (4) The clinical data are 
complete and can cooperate with nursing intervention and follow-up. (5) The patient or their family members have 
given informed consent and signed the informed consent form. 

Exclusion criteria: (1) Combined with other diseases causing hemoptysis (such as bronchiectasis, lung abscess, 
diffuse pulmonary hemorrhage syndrome, etc.); (2) Combined with severe dysfunction of important organs such as 
the heart, liver and kidneys; (3) Mental or consciousness disorders, unable to cooperate with nursing intervention; (4) 
Pregnant or lactating women; (5) Those who have participated in other interventional clinical trials recently (within 
one month). 

1.2 Methods 

The control group received routine nursing intervention, including basic vital sign monitoring, medical order medi-
cation guidance, routine condition observation, health education, and general psychological counseling etc. Nursing 
staff assist patients in hemostasis treatment as prescribed by doctors, provide appropriate lying positions for rest and 
regular dietary guidance, regularly assess changes in patients' conditions, and keep good nursing records. 

On the basis of conventional diagnosis and treatment, the observation group implemented individualized and pre-
cise targeted nursing intervention for patients with hemoptysis due to pulmonary tuberculosis. The specific measures 
are as follows: 

1.2.1 Precise classification of hemoptysis volume and optimization of body position strategies 
After admission, a classification assessment was conducted based on the 24-hour hemoptysis volume and clinical 
manifestations (small volume, medium volume, and large volume), and the lesion side was determined in combina-
tion with imaging. For patients with a small amount of hemoptysis, a semi-recumbent position is adopted, which is 
conducive to the discharge of sputum. For patients with moderate to massive hemoptysis, the lesion should be placed 
in a lateral position immediately or with the head lower than the feet, and the lesion in a lateral position to reduce the 
flow of blood into the healthy lung and lower the risk of asphyxia. Regularly re-evaluate the effect of the body 
position and dynamically adjust it in combination with the results of blood oxygen saturation and auscultation. 

1.2.2 Individualized hemostasis and sputum aspiration care 
Before using hemostatic drugs in combination under medical advice, the coagulation function and hemodynamic 
status should be evaluated first to ensure the safety of administration. For patients at risk of abnormal coagulation 
function, prepare emergency supplies such as plasma and coagulation factors in advance. For patients with a large 
amount of blood in the sputum and high viscosity, non-invasive airway humidification (nebulized inhalation of warm 
saline or acetylcysteine) is adopted before sputum aspiration, ensuring that the negative pressure parameters (80-120 
mmHg) and operation time (≤15 seconds) are controlled within a safe range. 

1.2.3 Respiratory function protection and graded oxygen therapy 
Based on the results of arterial blood gas analysis and SpO₂ monitoring, a graded oxygen therapy strategy (nasal 
catheter 1-3 L/min, humidified mask 4-6 L/min, high-flow humidified oxygen therapy 30-50 L/min) was adopted to 
avoid direct impact of high flow on the airway and rebleeding. For patients with a tendency towards hypoxemia, 
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combined breathing training (pursed-lip breathing, abdominal breathing) can be used to improve the ventilation/ex-
change ratio. 

1.2.4 Targeted intervention for stress response 
The stress response levels (serum COR, NE, E, and psychological scale HAMA/HAMD scores) were evaluated 
within 24 hours after admission, and intervention was implemented stratified based on the evaluation results. For 
patients with high stress, cooperate with physicians to implement drug-induced sedation or anti-anxiety treatment. 
During the nursing process, supplement with music therapy and progressive muscle relaxation training to reduce the 
excitability of the sympathetic nerve. Recheck the psychological state twice a day and record the intervention effect. 

1.2.5 Complication prevention and dynamic monitoring 
For patients with massive hemoptysis, the respiratory rate, heart rate, blood pressure, and SpO₂ should be closely 
monitored. Records should be made every 15 to 30 minutes until the condition stabilizes. Formulate emergency plans 
for asphyxia and shock, including the immediate availability of suction devices, negative pressure suction tubes, 
tracheal intubation kits, and positive pressure ventilation equipment. For patients who have been bedridden for a long 
time, they should be turned over, excreted, and have their backs patted to prevent secondary infections and hypoten-
sive pneumonia. 

1.2.6 Targeted health education and pre-discharge training 
Based on the analysis results of the causes of hemoptysis in patients, personalized health education is formulated, 
including avoiding strenuous activities, controlling the intensity of coughing, quitting smoking, and limiting alcohol 
intake etc. Teach patients and their families the self-observation and emergency response steps in a home environment 
(such as hemoptysis positions and emergency call procedures). 

1.3 Observation indicators 

1.3.1 Stress response-related indicators 
Venous blood was collected on the day of admission and 3 days after intervention in the early morning to detect the 
levels of serum Cortisol (COR), Norepinephrine (NE), and epinephrine (E), and the determination was carried out by 
enzyme-linked immunosorbent assay (ELISA). 

1.3.2 Anxiety and depression mood scores 
Anxiety was evaluated using the Hamilton Anxiety Scale (HAMA), which consists of 14 items. Each item was scored 
from 0 to 4 points, with a total score ranging from 0 to 56 points. Scoring criteria: 0 to 6 points for no anxiety, 7 to 
13 points for possible anxiety, 14 to 20 points for mild anxiety, 21 to 28 points for moderate anxiety, and over 28 
points for severe anxiety. 

Depressive mood was evaluated using the Hamilton Depression Scale (HAMD, a 17-item version), with each item 
scoring 0 to 4 points and the total score ranging from 0 to 52 points. Scoring criteria: 0 to 7 indicates no depression, 
8 to 16 indicates possible depression, 17 to 23 indicates mild to moderate depression, and ≥24 indicates severe de-
pression. 

1.3.3 Incidence of complications 
During the intervention period, the occurrence of complications was recorded, including asphyxia, shock, secondary 
infection, rebleeding, etc. Calculate the incidence rate by dividing the number of cases by the total number of cases 
and then multiplying it by 100%. 

1.3.4 Nursing satisfaction 
Before discharge, a self-made nursing satisfaction questionnaire of our hospital was conducted, with a total score of 
100 points. Scoring criteria: ≥90 is considered very satisfied, 75 to 89 is satisfied, and < 75 is dissatisfied. Total 
satisfaction rate = (number of very satisfied cases + number of satisfied cases)/Total number of cases ×100%. 

1.4 Statistical processing 

Data analysis was conducted using SPSS 26.0 statistical software. Measurement data were expressed as x 
youdaoplaceholder3 ±s. An independent sample t-test was used for comparison between groups, and a paired t-test 
was used for comparison before and after within groups. Counting data were expressed as the number of cases and 
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percentages (%), and the χ² test was used for comparison between groups. The test level α = 0.05, and P < 0.05 was 
considered statistically significant. 

2. Results 

2.1 Comparison of stress response-related indicators before and after intervention between the two 
groups of patients 

Before the intervention, there was no statistically significant difference in the levels of serum cortisol (COR), nore-
pinephrine (NE), and epinephrine (E) between the two groups of patients (P > 0.05). After the intervention, the levels 
of both groups of indicators decreased significantly compared with those before the intervention, and the decline in 
the observation group was greater, both lower than that in the control group. The difference was statistically signifi-
cant (P < 0.05), as shown in Table 1. 

Table 1. Comparison of stress-responsive-related indicators before and after intervention in the two groups of patients (x 
youdaoplaceholder3 ±s) 

Group Number COR (ng/mL) NE (pg/mL) E (pg/mL) 

 of cases Before nurs-
ing After nursing Before nursing After nursing Before nursing After nursing 

Control 
group 50 512.36±43.25 468.52±35.41 355.17±29.48 326.28±26.31 187.34±18.42 171.56±15.63 

Observation 
Group 50 513.12±42.86 439.24±33.17 356.02±30.15 301.45±24.27 186.98±17.93 158.47±14.85 

t － 0.086 4.367 0.133 4.514 0.088 3.986 

p － 0.932 ＜0.001 0.895 ＜0.001 0.930 ＜0.001 

2.2 Comparison of anxiety and depression scores of the two groups of patients before and after interven-
tion 

Before the intervention, there was no statistically significant difference in the HAMA score and HAMD score be-
tween the two groups of patients (P > 0.05). After the intervention, the scores of both groups were significantly lower 
than those before the intervention, and the decline in the observation group was greater, both lower than that in the 
control group. The difference was statistically significant (P < 0.05). 

2.3 Comparison of the incidence of complications between the two groups of patients during the inter-
vention period 

The total incidence of complications in the observation group was lower than that in the control group, and the dif-
ference was statistically significant (P < 0.05). 

2.4 Comparison of nursing satisfaction between the two groups of patients 

The total satisfaction of the observation group was significantly higher than that of the control group (P < 0.05). 

3. Discussion 

Tuberculosis is caused by infection with Mycobacterium tuberculosis. Hemoptysis is a common and critical clinical 
manifestation, which can be triggered by factors such as lesion erosion of blood vessels, bronchial artery dilation, 
and tissue necrosis [4]. Massive or recurrent hemoptysis can lead to hypoxemia and respiratory dysfunction, induce 
sympathetic nerve excitation, and increase the secretion of stress hormones such as cortisol, norepinephrine, and 
epinephrine, forming a vicious circle. Negative emotions affect immune and metabolic status through the hypotha-
lamic-pituitary-adrenal axis, further aggravating the condition [5]. Routine nursing can stabilize the condition to a 
certain extent, but it is insufficient in individualized management, hierarchical intervention, and psychological coun-
seling. Targeted nursing intervention is based on the patient's condition, amount of bleeding, psychological state, and 
risk of complications, integrating measures such as postural management, airway protection, respiratory function 
maintenance, psychological intervention, and health education. It has shown good results in the nursing of severe and 
chronic diseases [6]. 
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The results of this study showed that after intervention, the levels of COR, NE, and E in the observation group 
were significantly lower than those in the control group, suggesting that targeted nursing can effectively alleviate the 
stress response; the HAMA and HAMD scores decreased more significantly, indicating that it has advantages in 
reducing anxiety and depression. The incidence of complications in the observation group was lower than that in the 
control group, which may be related to measures such as postural optimization, sputum suction management, and 
dynamic monitoring; the nursing satisfaction was significantly improved, indicating that personalized and full-pro-
cess nursing services can better meet the needs of patients and improve compliance. Consistent with previous reports, 
this study confirms that targeted nursing can improve the comprehensive prognosis of tuberculosis patients with 
hemoptysis through dual physiological and psychological interventions [7, 8]. 

4. Conclusion 

In conclusion, targeted nursing intervention can optimize the physiological indicators, psychological state, and safety 
management of tuberculosis patients with hemoptysis in multiple dimensions and reduce the incidence of complica-
tions. However, this study has limitations such as a small sample size and a single-center design. The results still need 
to be further verified by multi-center, large-sample, and long-term follow-up studies to form a more promotable 
nursing plan. 
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