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Abstract: Objective: To investigate the effect of comprehensive expectoration nursing in elderly patients with pulmo-
nary infection and its influence on respiratory function. Methods: Clinical data of 88 elderly patients with pulmonary 
infection treated in our hospital from March 2018 to May 2020 were analyzed retrospectively. During treatment, 40 
patients receiving conventional nursing mode were included in the control group (CG), and 48 with comprehensive 
expectoration nursing were included in the observation group (OG). The number of patients with spontaneous ex-
pectoration, assisted expectoration and sputum aspiration one week after nursing, the related indices of blood oxy-
gen and lung function before and after nursing, and the sputum excretion volume, respiratory rate and neutrophils 
one week after nursing, were compared between the two groups. The hospitalization time, expenses, patients’ qual-
ity of life after nursing and nursing satisfaction were also compared between the two groups. Results: Compared 
with the CG, the hospitalization time and expenses of patients in OG were obviously lower, while the effective rate 
of sputum excretion was obviously higher after nursing. The blood oxygen, lung function, sputum excretion volume, 
respiratory rate and neutrophil recovery in OG were obviously better than those in CG. Meanwhile, compared with 
the CG, the quality of life and nursing satisfaction of patients in OG were obviously higher after nursing. Conclusion: 
Comprehensive expectoration nursing in elderly patients with pulmonary infection has better effect and is able to 
effectively improve their respiratory function, quality of life and nursing satisfaction.

Keywords: Comprehensive expectoration nursing, elderly patients with pulmonary infection, lung function, respira-
tory function

Introduction

Pulmonary infection is a pervasive disease of 
the elderly, which is mainly due to the gradual 
degeneration in the body function [1]. Pul- 
monary infection ranks third among all causes 
of death, of which, more than 50% of the 
patients over 60 years old die from pulmonary 
infection [2]. The number of elderly patients 
has been increasing and invasive operation 
and chronic obstructive pulmonary disease are 
vital factors affecting pulmonary infection in 
the elderly [3]. Poor lung infection in the elderly 
may be attributed to their declined cellular 
immune function and the respiratory mucosa’s 
defense under the condition of a variety of 
chronic diseases [4, 5]. Related studies have 

revealed that lung infection is one of the main 
causes of death in the elderly [6]. This is  
mainly because the aged patients with pulmo-
nary infection can’t discharge sputum autono-
mously because of decline in swallowing func-
tion, which may lead to asphyxia or even re- 
spiratory failure, endangering their lives [7]. 
Therefore, it is crucial to take effective nursing 
measures and remove airway secretion for 
improving patients’ symptoms.

In recent years, comprehensive expectoration 
nursing has been widely used in respiratory  
diseases, which mainly refers to helping pa- 
tients clear airway obstruction through stan-
dardized methods [8]. Previously, many schol-
ars have studied comprehensive expectoration 
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nursing. For example, some studies [9] have 
revealed that comprehensive expectoration 
nursing in elderly patients with bronchial asth-
ma can effectively ameliorate the airway ob- 
struction of patients. While other studies [10] 
have uncovered that comprehensive expecto-
ration nursing has a significant effect on re- 
solving sputum and relieving asthma, promot-
ing sputum elimination and relieving illness in 
patients with pneumoconiosis complicated 
with pulmonary infection. However, there are 
relatively few researches on the application of 
comprehensive expectoration nursing in pa- 
tients with pulmonary infection at present. 
Some studies [11, 12] only showed that expec-
toration related nursing measures treated for 
patients with pulmonary infection achieved 
good therapeutic effect.

In this study, we investigated the effect of com-
prehensive expectoration nursing in elderly pa- 
tients with pulmonary infection and such nurs-
ing mode can improve patients’ respiratory 
function and effectively improve their quality of 
life. 

Materials and methods

Clinical data

Clinical data of 88 elderly patients with pulmo-
nary infection in our hospital from March 2018 
to May 2020 were analyzed retrospectively. 
There were 47 male and 41 female patients, 
with an average age of (71.45±5.22) years old. 
During treatment, 40 patients receiving con-
ventional nursing mode were included in the 
control group (CG), and 48 underwent compre-
hensive expectoration nursing were included in 
observation group (OG). 

Inclusion criteria: Patients diagnosed with pul-
monary infection [13]; Patients with age over 
60 years old; Patients with complete clinical 
data.

Exclusion criteria: Patients with severe cardio-
pulmonary or other severe organ diseases; Pa- 
tients with consciousness or communication 
disorder; Patients with upper airway obstruc-
tion; Patients complicated with malignancies; 
and patients transferred to other hospital dur-
ing the treatment.

This test has been ratified by the hospital eth-
ics committee (Ethics batch No.: 2020 (Trial) 
102 (batch)), which is also conformed to the 
Declaration of Helsinki.

Materials and instruments

Care Fusion pulmonary function instrument 
(Germany, Younger Development), blood gas 
analyzer G-100 (China, Shenzhen Siemantec 
Technology), mask atomizer (China, Welllead), 
levofloxacin hydrochloride (China, Yangtze  
River Pharmaceutical Group, SFDA approval 
No. H20060026), ambroxol hydrochloride in- 
jection (China, Boehringer Ingelheim, SFDA 
approval No. J20080083).

Treatment plans

At admission, levofloxacin hydrochloride (0.6 g 
intravenous drip) combined with ambroxol 
hydrochloride injection (30 mg + 100 mL nor-
mal saline intravenous drip) was initially given 
twice a day for 7 days.

Nursing methods

In CG, patients received the routine nursing 
mode. The nursing staff monitored the vital 
signs of patients and guided them to take 
expectorant and anti-infective drugs as recom-
mended; the patients could relieve the symp-
toms by inhaling oxygen or improving the body 
resistance; the staff also provided a suitable 
and clean environment for patients.

In OG, patients received comprehensive expec-
toration nursing mode: (1) Health knowledge 
education: The nursing staff explained the 
operation methods, precautions and expected 
effects of sputum excretion apparatus and 
atomization inhalation treatment to patients 
with enthusiasm and patience, and obtained 
the consent and cooperation of patients and 
their families. (2) Psychological nursing: The 
nurses patiently and timely communicated with 
patients and their families, grasped the psy- 
chological state of patients at any time, and 
fully understood the physiological discomfort  
of patients. In view of the patients’ negative 
emotions, the nursing staff dealt with that in a 
timely and targeted manner by giving patients 
great encouragement and support, and listen-
ing carefully and giving guidance to patients 
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nursing, the levels of the partial pressure of 
blood oxygen (PaO2), blood oxygen saturation 
(SaO2) and partial pressure of carbon dioxide 
(PaCO2) were measured by automatic blood  
gas analyzer in both groups. (4) Before and 
after nursing, the lung function of the patients 
was tested by lung function tester in both 
groups, including maximum expiratory flow rate 
(PEF), forced vital capacity (FVC) and forced 
expiratory volume in one second (FEV1). (5) 
After nursing for one week, the sputum excre-
tion volume, respiratory rate and neutrophils 
were recorded and compared in both groups.

Statistical methods

SPSS 20.0 was applied for statistical analysis 
of the data. The measurement data were re- 
presented by mean number ± standard devia-
tion. Independent t test was applied for com-
parison between the two groups. Paired-t test 
was applied for comparison before and after 
nursing. Chi-squared test was applied for com-
parison of the counting data. P<0.05 indicated 
that the difference was statistically significant.

Results

Comparison of baseline data

There was no striking difference in gender,  
age, BMI and educational level between the 
two groups (all P>0.05), indicating that the two 
groups were comparable (Table 1).

Comparison of hospitalization time and ex-
penses between the two groups

In this study, we compared the length of hospi-
tal stay and treatment cost between the two 
groups. It was found that the average length of 
stay of OG was significantly shorter than that  
of CG (all P<0.01), and the average hospitaliza-
tion expenses of OG was significantly lower (all 
P<0.01) (Table 2). 

Comparison of the effective rate of sputum 
excretion between the two groups

In this study, we also compared the sputum 
excretion of the two groups. It was found that  
in the OG, there were 31, 15 and 2 patients 
with spontaneous expectoration, auxiliary ex- 
pectoration and sputum extraction, and the 
effective sputum excretion rate was 95.83%, 

and their families. The nursing staff were also 
responsible to guide patients to live a positive 
life and help them actively cooperate with 
health care workers. (3) Treatment and nurs- 
ing: The nurses were responsible to guide 
patients to drink more water and regularly add 
distilled water at proper temperature to the  
oxygen humidifier and maintain the freshness 
of the humidified water every day. The water 
temperature in the atomizing tank was adjust-
ed to 35-38°C. The sputum excretion position 
was changed in time, the respiration and heart 
rate was closely observed, and effective spu-
tum aspiration was performed for the patient 
with excessive sputum. The nursing staff also 
paid attention to aseptic operation during spu-
tum aspiration. Each sputum aspiration time 
was controlled within 15 s, and the number of 
consecutive sputum aspiration was within 3 
times. In the process of sputum aspiration, the 
depth of the pipe was less than 18 cm. For 
mask atomization inhalation, the nursing staff 
should pay attention to the components and 
proportion of drugs injected into humidifier,  
and guide patients to inhale deeply and exhale 
slowly in time. After nursing for one week, the 
indices of the patients were tested in both 
groups.

Outcome measures

Primary outcome measures: (1) After nursing, 
the quality of life (QOL) of patients in both 
groups was assessed by WHOQOL-BREF [14]. 
Four dimensions (physiology, psychology, so- 
cial relations and social environment) were 
assessed, with the total score of each dimen-
sion of 100 points. The higher the score, the 
higher the QOL. (2) The nursing satisfaction of 
patients was assessed through questionnaire 
survey, including three grades: great satisfac-
tion, satisfactory and unsatisfactory.

Secondary outcome measures: (1) The hospi-
talization time and expenses were recorded 
and compared between CG and OG. (2) After 
nursing for one week, the number of patients 
with spontaneous expectoration, assisted ex- 
pectoration and sputum aspiration was record-
ed in both groups. The effective rate of expec-
toration was calculated. Effective rate of ex- 
pectoration = [(number of spontaneous expec-
toration + number of assisted expectoration)/
total number] ×100%. (3) Before and after  
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Table 1. Baseline data
Factors OG (n=48) CG (n=40) χ2 P
Gender 0.024 0.876
    Male 26 (54.17) 21 (52.50)
    Female 22 (45.83) 19 (47.50)
Age/years old 0.099 0.753
    ≤71 20 (41.63) 18 (45.00)
    >71 28 (58.33) 22 (55.00)
BMI (kg/m2) 0.038 0.846
    ≤23 23 (47.92) 20 (50.00)
    >23 25 (52.08) 20 (50.00)
Smoking history 0.126 0.723
    Yes 21 (43.75) 16 (40.00)
    No 27 (56.25) 24 (60.00)
Alcoholism history 0.009 0.923
    Yes 10 (28.83) 8 (20.00)
    No 38 (79.17) 32 (80.00)
Educational level 0.183 0.669
    Below high school 23 (47.92) 21 (52.50)
    High school and above 25 (52.08) 19 (47.50)

fore nursing (P>0.05). Compared 
with before treatment, the three 
indices were improved, but the OG 
was significantly higher than the CG 
(all P<0.05) (Figure 2). 

Comparison of sputum excretion 
volume, respiratory rate and neutro-
phils between the two groups after 
nursing for one week

After nursing intervention, the spu-
tum volume, respiratory rate and 
neutrophil count of OG were signifi-
cantly lower than those of CG, with 
statistical difference (all P<0.05) 
(Table 4). 

Comparison of QOL between the 
two groups after nursing

The changes of QOL in the two 
groups were compared by WHOQOL-
BREF score. It was found that com-
pared with CG, the scores of QOL 

while there were 22, 8 and 10 cases of spon- 
taneous expectoration, auxiliary expectoration 
and sputum aspiration in the CG, with an ex- 
cretion rate was 75.00%. The effective rate of 
sputum excretion in the OG was significantly 
higher than that in the CG (all P<0.05) (Table  
3). 

Comparison of the changes of blood gas 
related indices between the two groups before 
and after nursing

The changes of PaO2, SaO2 and PCO2 in the  
two groups before and after nursing were 
detected by blood gas analyzer. There was no 
significant difference in PaO2, SaO2 and PCO2 
levels between CG and OG before nursing (all 
P>0.05). Compared with before nursing, the 
levels of PaO2, SaO2 and PCO2 in both groups 
were significantly improved after nursing (P< 
0.05), but the levels in the OG were signifi- 
cantly higher than those in the CG (all P<0.05) 
(Figure 1). 

Comparison of lung function between the two 
groups before and after nursing

The changes of PEF, FVC and FEV1 in the two 
groups were assessed by pulmonary function 
tester. There was no significant difference in 
PEF, FVC and FEV1 between both groups be- 

(physiology, psychology, social relations and 
environment) in the OG after nursing were  
significantly improved, and the difference was 
statistically significant (P<0.05) (Table 5). 

Comparison of nursing satisfaction between 
the two groups

In OG, the number of patients who were very 
satisfied, satisfied and dissatisfied with nurs- 
ing was 30, 17 and 1 respectively, and the sat-
isfaction rate was 97.92%. In CG, the number  
of patients who were very satisfied, satisfied 
and dissatisfied with nursing was 15, 12 and 
13 respectively, and the rate was 78.72%. The 
nursing satisfaction of patients in OG was obvi-
ously higher than that in CG, with statistically 
significant difference (P<0.05) (Table 6).

Discussion

Pulmonary infection often develops in the 
elderly [15]. Due to the weak respiratory muco-
ciliary movement ability of the elderly, many 
patients may have increased airway secretion 
in the case of concurrent infection, which may 
block the airway and affect the pulmonary ven-
tilation function [16, 17]. In addition, the airway 
will be blocked when there is more sputum, 
thus threatening the safety of patients [18]. 
Therefore, the key to effectively control infec-
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Table 3. Comparison of the effective rate of sputum excretion be-
tween the two groups
Factors OG (n=48) CG (n=40) χ2 P
Spontaneous expectoration 31 (64.58) 22 (55.00) - -
Assisted expectoration 15 (31.25) 8 (20.00) - -
Sputum aspiration 2 (4.17) 10 (25.00) - -
Effective rate of sputum excretion 46 (95.83) 30 (75.00) 8.041 0.005

Table 2. Comparison of hospitalization time and hospitalization expense between the two groups
Items OG (n=48) CG (n=40) t P
Hospitalization time (days) 13.11±2.36 16.73±2.45 7.042 <0.001
Hospitalization expenses (RMB) 6986.84±813.96 7895.23±911.47 4.920 <0.001

tion and shorten the course of disease is to 
effectively remove secretions in respiratory 
tract. Research [19] has revealed that scien- 
tific nursing mode can effectively control the 
pulmonary infection of patients.

In our research, we analyzed the effect of com-
prehensive expectoration nursing on patients 
with pulmonary infection. Compared with the 
conventional nursing mode, significantly less 
hospitalization time and expenses were found 
in patients receiving comprehensive expect- 
oration nursing, suggesting that comprehen-
sive expectoration nursing can effectively pro-
mote the recovery of patients. We have com-
pared the effective rate of sputum excretion 
between the two groups. The effective rate of 
sputum excretion of the patients receiving  
comprehensive expectoration nursing was ob- 
viously higher than that in the control group. 
Conventional traditional nursing includes tell-
ing patients to take medicine on time and fol-
lowing the doctor’s advice. However, due to  
the nonstandard expectoration method and 
inadequate implementation of expectoration, 
conventional nursing may not effectively guar-
antee the expectoration effect, which leads to 
poor prognosis of patients [20]. Expectoration 
nursing can ensure that patients excrete spu-
tum through standard methods, thus prevent-
ing airway obstruction [21] with better sputum 
excretion efficiency. We also compared the 
blood gas and lung function related indices  
in both groups. The results showed that the 
blood gas and lung function of patients in the 
two groups were effectively ameliorated after 
nursing, but the OG was obviously better than 
the CG. This demonstrates that comprehen- 
sive expectoration nursing can effectively im- 
prove the pulmonary function and blood gas 
indices of patients. At present, comprehensive 

receiving thoracic surgery can effectively im- 
prove the expectoration effect and reduce the 
lung infection [22].

The sputum volume, respiratory rate and neu-
trophil count of patients in OG were lower than 
those in CG, which further suggests that com-
prehensive expectoration nursing could effec-
tively promote sputum excretion and improve 
pulmonary infection in patients with pulmo- 
nary infection. The reason may be that in addi-
tion to the basic anti infection and expectorant 
measures, we also guide patients to develop 
good habits and supervise patients to drink 
more water, which may effectively promote  
the moisture and repair of respiratory mucosa, 
and thus, reduce the probability of respiratory 
cross-infection [23, 24]. We also guide the 
breathing position, so that the patients can 
take a sitting or standing position to actively 
and effectively cough up sputum [25]. In the 
process of sputum aspiration, patients are  
constantly adjusted to ensure that the sputum 
can be eliminated efficiently [26]. In the com-
prehensive expectoration nursing, these mea-
sures can effectively help patients to dis- 
charge sputum and recover lung function. The 
quality of life and nursing satisfaction bet- 
ween the two groups were also compared. 
Significantly improved quality of life and nurs- 
ing satisfaction were observed in the pa- 
tients of OG compared with those in CG. This 
demonstrates that comprehensive expectora-
tion nursing can effectively improve the quality 
of life and nursing satisfaction [27].

We have demonstrated that comprehensive 
expectoration nursing in elderly patients with 
pulmonary infection was better than conven-

expectoration nursing has 
shown remarkable advant- 
ages in improvement of the 
expectoration efficiency and 
lung function of patients  
with lung diseases. For ex- 
ample, it has been shown 
that comprehensive expec- 
toration nursing in patients 
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Table 5. Comparison of quality of life between the two groups
Factors OG (n=48) CG (n=40) t P
Physiology 91.16±4.32 82.15±4.04 10.03 <0.001
Psychology 83.25±3.14 71.37±2.62 19.03 <0.001
Social relations 84.21±3.67 71.23±2.85 18.24 <0.001
Social environment 91.97±4.31 83.22±2.71 11.13 <0.001
Society 63.52±2.11 52.57±2.85 20.68 <0.001

Table 6. Comparison of nursing satisfaction between the two groups 
[n (%)]
Groups OG (n=48) CG (n=40) X2 P
Great satisfaction 30 (62.50) 15 (37.50) - -
Satisfactory 17 (35.42) 12 (30.00) - -
Dissatisfied 1 (2.08) 13 (21.28) - -
Nursing satisfaction 47 (97.92) 37 (78.72) 8.545 0.004

Figure 1. Comparison of the changes of blood gas related indices between the two groups before and after nurs-
ing; A: Comparison of PaO2 changes; B: Comparison of SaO2 changes; C: Comparison of PCO2 changes. * indicates 
P<0.05.

Figure 2. Comparison of lung function between the two groups before and after nursing; A: Comparison of PEF 
changes; B: Comparison of FVC changes; C: Comparison of FEV1 changes. * indicates P<0.05.

Table 4. Comparison of sputum excretion volume, respiratory rate 
and neutrophils between the two groups after nursing for one week
Items OG (n=48) CG (n=40) t P
Sputum volume (ml) 9.81±1.57 14.95±2.03 13.39 <0.001
Respiratory rate (times/min) 16.75±0.52 19.12±0.27 26.03 <0.001
Neutrophil count (109/L) 4.25±0.43 5.62±0.55 13.11 <0.001

tional nursing modality. However, this study still 
has some limitations. As a retrospective study, 

our data may be biased. 
Thus, we hope to carry out 
prospective research in the 
future to improve the validity 
of our conclusions.

To sum up, comprehensive 
expectoration nursing can 
not only effectively improve 
the expectoration efficiency 
and pulmonary function of 
patients with pulmonary in- 
fection. It can also improve 
their quality of life and nurs-
ing satisfaction.
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