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Background: Severe pneumonia (SP) is a common acute and critical illness in internal medicine, with
typical symptoms such as cough, fever, generalized aches and pains, loss of appetite, weakness, and shortness
of breath. Patients feel threatened by the disease and are prone to negative emotions, resulting in reduced
compliance with treatment, which in turn affects treatment outcome. The purpose of this study is to analyze
the risk factors of negative emotions in patients with SP and their impact on prognosis, to provide a reference
basis for improving the prognosis of patients.

Methods: We retrospectively analyzed 243 patients with SP admitted to our hospital from June 2017 to
June 2021. The general characteristics of the study subjects were compiled using a general information
questionnaire designed by the researcher. The 7-test, ANOVA, and chi-square test were used to analyze the
relationship between the negative emotions of patients and prognosis. Binary logistic regression and multiple
linear regression were used to analyze the independent risk factors for the occurrence of negative emotions
and poor prognosis.

Results: Binary logistic regression analysis showed gender, fertility or not, spouse or not, Acute Physiology and
Chronic Health Evaluation II (APACHE II) score, and complications such as infectious shock and hemoptysis were
independent risk factors for anxiety, whereas a history of underlying disease, monthly household income, fertility or
not, spouse or not, APACHE II score, and complications such as bronchodilation and hemoptysis were independent
risk factors for depression. Multiple linear regression analysis showed albumin, C-reactive protein (CRP), duration
of mechanical ventilation, and negative emotions were independent risk factors for patient prognosis.
Conclusions: SP patients have serious conditions and are prone to complications and psychological
disorders such as anxiety and depression, which affect treatment outcome. Therefore, the negative emotions
of patients and independent risk factors should be identified in a timely manner in clinical work, and targeted

and effective measures should be actively taken to improve the prognosis of patients.
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Introduction in groups with low or impaired body immunity, smokers,

o . . and those within a poor living environment (1-3). Severe
Pneumonia is an inflammatory lesion of the lungs caused by p & (1-3)

pathogenic infections such as viruses, bacteria or immune pneumonia (SP) is a common and critical medical condition
damage, physicochemical factors, drugs, or allergies. with an acute onset, rapid progression in addition to many
) y ) )

Pneumonia can occur at any age, but the incidence is higher complications, and is one of the leading causes of death
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in the intensive care unit (ICU) (4). Patients with severe
pneumonia in ICU often experience negative emotions such
as irritability, anxiety, and depression due to the physical
pain caused by the disease, the long duration of the disease,
and the poor treatment outcome and prognosis of most of
them, which cause great pressure and distress to the family
economically and mentally plus the patient’s concern about
the disease and fear of prognosis (5). Negative emotions
such as anxiety and depression often lead to patients’
non-cooperation with treatment, which affects patients’
recovery and prolongs hospitalization, increases mortality
and hospitalization costs, and seriously affects patients’
prognosis (6). In the elderly population, the morbidity and
mortality rate of SP patients varies from 2% to 20%, and
up to 50%, and varies according to health care facility,
geographical area, patient’s physical condition, and age
(7,8). Currently, more and more attentions are being paid
to patient psychological interventions among the medical
community. By improving the patient’s knowledge of the
disease, the patient’s awareness of the necessity of the
treatment measures implemented can be enhanced, thus
improving the patient’s compliance during treatment. In
addition, enhanced psychological interventions can improve
patients’ negative thoughts and reduce their burden,
effectively alleviating their negative emotions and improving
clinical outcomes. So et 4l. (9) showed that humanistic care

Highlight box

Key findings

* Negative emotions have a significant impact on the prognosis of
patients with SP. According to individual differences, targeted
nursing interventions should be supplemented to stabilize patients’

emotions, improve their prognosis, and enhance their quality of life.

What is known and what is new?

* Negative emotions (such as anxiety and depression) having many
independent risk factors are known.

* Negative emotions having a significant impact on the prognosis of
patients with SP is new. The finding that the presence of children
and the presence of a spouse are independent risk factors for
negative emotions in patients with severe pneumonia is new.

What is the implication, and what should change now?

* During treatment of SP, clinical efforts should pay attention to
the patients’ emotions and demeanor, identification of relevant
risk factors as early as possible, adoption of targeted measures
to alleviate patients’ anxiety and depression, and prevention of
complications.
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can improve the psychological status of pneumonia patients
and enhance the treatment outcome. Thus, SP is associated
with high morbidity and mortality (10), and its early
detection and, timely and adequate antimicrobial therapy
are essential for the recovery of patients (11).

Patients with SP generally have an acute onset, with
respiratory symptoms such as fever, cough, dyspnea, and
neurological symptoms such as depression, irritability, and
drowsiness. Complications such as shock and hepatic and
renal insufficiency often follow, and require long-term
hospitalization (12-14). During hospitalization, patients
are often required to receive invasive treatments such
as mechanical ventilation, which may cause fear, worry,
anxiety, and other adverse psychological effects, resulting in
reduced compliance with treatment and seriously affecting
the quality of life of patients. However, there are few
studies on the effects of negative emotions on the prognosis
of patients with SP. This study aims to analyze the risk
factors of negative emotions in patients with SP and their
effects on prognosis, to provide a reference for improving
the prognosis and quality of life of patients. We present
this article in accordance with the STROBE reporting
checklist (available at https://jtd.amegroups.com/article/
view/10.21037/jtd-23-413/rc).

Methods
Research participants

The study included 270 patients with SP admitted to Hai’an
Hospital from June 2017 to June 2021.

Inclusion criteria: (I) those who met the diagnostic
criteria of CAP and were clearly diagnosed with SP; (II)
complete information on laboratory findings; (III) age
>18 years; (IV) those who voluntarily signed the informed
consent form.

Exclusion criteria: (I) patients with malignant tumors
such as lung cancer; (II) patients with other lung diseases
such as tuberculosis and pulmonary embolism; (III) patients
with other serious organ diseases such as myocarditis and
renal failure, or serious cardiovascular and cerebrovascular
diseases such as cerebral infarction and acute myocardial
infarction; (IV) patients receiving anti-infection or hormone
therapy in the last 2 weeks; (V) patients with untreated
discharge, unclear diagnosis, and incomplete information;
(VI) patients with consciousness and communication
disorders, or those diagnosed with mental illness prior to
admission to the hospital (Figure I).
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June 2021 were included in this study

270 patients with SP admitted to Hai’an Hospital from June 2017 to

Excluded:

Y

e Combined with malignant tumors such as lung cancer (n=6)

e Combined with other lung diseases such as tuberculosis and pulmonary
embolism (n=2)

e Combined with other serious organ diseases such as myocarditis and renal
failure; combined with serious cardiovascular and cerebrovascular diseases
such as cerebral infarction and acute myocardial infarction (n=5)

e Receiving anti-infection or hormone therapy in the last 2 weeks (n=1)

e Patients with untreated discharge, unclear diagnosis, and incomplete
information (n=4)

e Those with consciousness and communication (n=2)

e Lost to follow-up (n=7)

Y

243 patients were included in this retrospective study

Figure 1 Flow chart of patient selection. SP, severe pneumonia.

The purpose of this cross-sectional study was to
investigate the relationship between severe pneumonia
combined with negative emotions and prognosis. The
prevalence of severe pneumonia combined with negative
emotions was reported to be approximately 17% according
to the group’s previous study and relevant literature. A
tolerance error of 3% and a confidence level of 1-0a=0.95
were specified, and the sample size N=235 cases to be
investigated was calculated using PASS 15 software. Besides
this, the general rule of logistic regression and multiple
linear regression requires a ratio of item number to sample
size of 1:5-1:10. Therefore, the sample size of the study
population planned for this study was 270 cases. There
were 27 cases of actual attrition and those with incomplete
information, and 243 cases were finally counted. The
study was conducted in accordance with the Declaration of
Helsinki (as revised in 2013). The study was approved by
the ethics board of Affiliated Hai’an Hospital of Nantong
University (No. KYLC2017173) and informed consent was
taken from all the patients.

General information questionnaire

The general information questionnaire included
demographic data, including gender, age, education level,
monthly household income, address, fertility or not, and
spouse or not, and clinical data (respiration, temperature,
heart rate, history of underlying disease such as
hypertension, diabetes, etc.), Acute Physiology and Chronic
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Health Evaluation II (APACHE II) score on admission,
partial pressure of oxygen (Pa0,), oxygen saturation (Sa0,),
partial pressure of carbon dioxide (PaCQO,), white blood
cell count (WBC), procalcitonin (PCT), neutrophil to
lymphocyte ratio (NLR), platelet count (PLT), albumin
(Alb), C-reactive protein (CRP), fever reduction time, ICU
treatment time, mechanical ventilation time, hospitalization
time, and complications.

Negative emotion assessment

The Self-Rating Anxiety Scale (SAS) was used to reflect
the existence and degree of anxiety (15). SAS consisted of
20 items, and each item scored 1 to 4 points individually,
resulting in a 20 to 80 raw score. The standard score was
calculated by multiplying raw scores by 1.25, and as a result,
the total standard score ranged 25 to 100. The evaluation
criteria are SAS score >50, 50-59 for mild anxiety, 60-69 for
moderate anxiety, and 70 and above for severe anxiety. The
scale has good reliability and validity, and the Cronbach’s a
coefficients are above 0.75.

The Self-Rating Depression Scale (SDS) was used
to reflect the existence and degree of depression (16).
This consists of 20 items and an SDS score >52 is used
as the evaluation criterion. An SDS >53 is classified as
depression, 53-62 as mild depression, 63-72 as moderate
depression, and >72 as severe depression. The SDS
has good reliability and validity, and the Cronbach’s a
coefficients are above 0.75.
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Prognostic evaluation

APACHE II Score

The APACHE II score is the acute physiology and chronic
health status scoring system II, which includes the acute
physiology score (temperature, mean arterial pressure, heart
rate, respiratory rate, current oxygen concentration, serum
Na’, serum K", blood creatinine, erythrocyte volume, WBC,
Glasgow coma score-eye opening, Glasgow coma score-
verbal, and Glasgow coma score-movement), age score, and
chronic health score (history of previous organ insufficiency
or immunosuppression). Each item is scored according
to the degree of deviation from normal values, with a
total score of 71, higher scores indicating a more critical
condition (17). The APACHE II score is a reliable indicator
for the assessment of critical illness in internal medicine,
and its score is significantly and positively correlated with
the severity of SP patients. The score also correlates well
with the actual morbidity and mortality rate in patients with
SP and has become an important predictor of death.

Kaplan-Meier survival curve

The Kaplan-Meier survival curve is currently one of the
most commonly used methods for survival analysis and
was first proposed by Kaplan and Meier in 1958s. It is a
continuous step-shaped curve plotted with survival time as
the horizontal axis and survival rate as the vertical coordinate
to illustrate the relationship between survival time and
survival rate. A 1-year follow-up visit was conducted after
surgery by telephone, SMS, and outpatient review. The
follow-up visit included routine physical examination and
general CT scan. If any patient experienced discomfort, they
were seen at the hospital at any time. The patient’s death was
considered as the follow-up outcome, and the last follow-up
visit occurred in June 2022.

Statistical analysis

SPSS 26 statistical software (IBM SPSS, USA) was used for
data process and statistical analysis. Data were described as
mean with standard deviation (SD), or count (percentage).
Statistical analysis between groups was performed using
t-test, ANOVA, and chi-square test, and independent risk
factors for the negative emotions and poor prognosis of
patients were analyzed using binary logistics regression and
multiple linear regression. Data for continuous variables
were analyzed statistically between groups using #-test and
ANOVA, and data for categorical variables were analyzed
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statistically between groups using chi-square test. Data with
significant univariate tests were included in binary logistic
regression to analyze independent risk factors for patients’
negative emotions. Factors that may affect patient prognosis
were included in multiple linear regression to analyze
independent risk factors affecting patient prognosis. A P
value <0.05 was considered statistically significant.

Results
Baseline data

The baseline characteristics of patients are shown in Table 1.
A total of 243 patients with SP were included in this study,
including 156 (64.2%) with bacterial infection, 54 (22.2%)
with viral infection, 19 (7.8%) with mycoplasma infection,
and 14 (5.8%) with other pathogens, with SDS scores
of 47.97+6.26, 46.11+5.63, 50.74=7.55, and 48.14+8.32,
respectively, which indicates statistically significant
differences (P=0.048). There were 127 cases (52.3%) in
males and 116 cases (47.7%) in females. The SAS scores
were 45.44+4.35 and SDS scores were 46.66+6.29 in males
and 47.29+5.19 and 49.02+6.38 in females, showing the
anxiety (P=0.003) and depression (P=0.004) scores were
significantly different in both groups. A total of 70 (28.8%)
of 243 patients had a temperature <37.3 °C and 173 (71.2%)
had a temperature >37.3 °C. In these two groups, the SAS
scores were 44.86+4.55 and 46.92+4.85, respectively, with
statistical differences (P=0.003). In addition, 122 patients
(50.21%) had a history of underlying disease and 121
patients (49.79%) had no history of underlying disease,
with SDS scores of 46.75+6.00 and 48.83+6.70, respectively,
which was also statistically different (P=0.011). A total of
125 patients (51.44%) lived in urban areas and their SAS
scores were 47.10+5.24, while 118 patients (48.56%) lived
in rural areas and their SAS scores were 45.51+4.28, which
was significantly lower than those in the urban group
(P=0.010). In addition, there were 123 patients (50.62%)
with monthly family income <5,000 yuan and 120 patients
(49.38%) with >5,000 yuan, and the SDS scores of the
two groups were 48.99+6.46 and 46.55+6.18, respectively,
with a statistically significant difference (P=0.003). A total
of 224 patients (92.18%) had children, with SAS scores of
46.08+4.69 and SDS scores of 47.46+6.42, while 19 patients
(7.82%) had no children, with SAS scores of 49.16+5.92 and
SDS scores of 51.68+5.31. There were 206 cases (84.77%)
with a spouse, with an SAS score of 46.05£4.70 and SDS
score of 47.41+6.32, and 37 cases (15.23%) without a
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Table 1 SAS and SDS scores in patients with severe pneumonia

SAS SDS
ltems N (%)
Mean + SD t/F P Mean + SD t/F P

Types of pneumonia 2.040 0.109 2.671 0.048
Bacterial pneumonia 156 (64.2) 46.26+4.71 47.97+6.26
Viral pneumonia 54 (22.2) 45.46+4.56 46.11+5.63

Mycoplasma pneumonia 19 (7.8) 48.26+5.54 50.74+7.55
Other types of pneumonia 14 (5.8) 47.79+5.93 48.14+8.32

Gender 2,999 0.003 2.897 0.004
Male 127 (52.3) 45.4414.35 46.66+6.29
Female 116 (47.7) 47.29+5.19 49.02+6.38

Age (year) -0.313 0.754 -1.007 0.315
<70 107 (44.0) 46.214.78 47.32+6.59
>70 136 (56.0) 46.41+4.92 48.15+6.30

Breathing rate (times per minute) -0.696 0.487 1.461 0.145
<25 130 (53.5) 46.124.75 48.35+6.57
>25 113 (46.5) 46.56+4.98 47.14+6.23

Temperature (°C) -3.053 0.003 0.044 0.965
<37.3 70 (28.8) 44.86+4.55 47.81+5.55
>37.3 173 (71.2) 46.92+4.85 47.77+6.76

HR (times per minute) -1.295 0.197 -0.295 0.769
<90 191 (78.60) 46.12+4.73 47.72+6.36
>90 52 (21.40) 47.10+5.26 48.0216.74

Smoking history 0.126  0.900 -0.191  0.849
Yes 133 (54.73) 46.36x4.79 47.71+6.51
No 110 (45.27) 46.28+4.94 47.87+6.35

History of underlying disease -1.076 0.283 -2.561 0.011
Yes 122 (50.21) 45.99+4.61 46.75+6.00
No 121 (49.79) 46.66+5.08 48.83+6.70

Address -2.595 0.010 -1.568 0.118
City 125 (51.44) 47.10+5.24 48.41+7.08
Countryside 118 (48.56) 45.51+4.28 47.13+5.61

Monthly household income (yuan) 0.793 0.428 3.010 0.003
<5,000 123 (50.62) 46.57+4.82 48.99+6.46
>5,000 120 (49.38) 46.08+4.89 46.55+6.18

Education level 1.205 0.229 0.038 0.970
High school and above 129 (53.09) 46.60+4.72 47.72+6.39
High school or below 113 (46.50) 45.87+4.79 47.69+6.27

Table 1 (continued)

© Journal of Thoracic Disease. All rights reserved. 7 Thorac Dis 2023;15(5):2680-2693 | https://dx.doi.org/10.21037/jtd-23-413



Journal of Thoracic Disease, Vol 15, No 5 May 2023 2685
Table 1 (continued)
SAS SDS
Iltems N (%)
Mean + SD t/F P Mean + SD t/F P
Fertility or not 2.205 0.039 2.792 0.006
Have children 224 (92.18) 46.08+4.69 47.4616.42
No children 19 (7.82) 49.16+5.92 51.68+5.31
Spouse or not 2.075 0.039 2.181 0.030
Have spouse 206 (84.77) 46.05+4.70 47.41+6.32
No spouse 37 (15.23) 47.8415.44 49.89+6.70
APACHE Il score -3.834 0.000 -2.092  0.038
<12 131 (563.91) 45.22+3.75 46.98+5.50
13-25 112 (46.09) 47.62+5.63 48.73+7.28

SAS, Self-Rating Anxiety Scale; SDS, Self-Rating Depression Scale; SD, standard deviation; HR, heart rate; APACHE I, Acute Physiology

and Chronic Health Evaluation II.

spouse, with an SAS score of 47.84+5.44 and SDS score
of 49.89+6.70. There were 131 cases (53.91%) with an
APACHE II score <12 with an SAS score of 45.22+3.75 and
SDS score of 46.98+5.50, while the APACHE 1I score >12
was 47.62+5.63 and the SDS score was 48.73+7.28 in 112
cases (46.09%), and the SAS score (P=0.000) and SDS score
(P=0.038) were statistically different in these two groups.

In conclusion, gender, presence of children, presence of
spouse, and APACHE II score significantly affected the SAS
and SDS scores of patients. In addition, the patient’s body
temperature and address significantly affected their SAS
score, while the infective pathogen, a history of underlying
disease, and a monthly household income significantly
affected the SDS score.

Complications for patients with SP

Among patients with combined pulmonary edema, 11
(47.8%) had negative emotions and 12 (52.2%) did not,
while among patients presenting with infectious shock, 10
(90.9%) had combined negative emotions and only one
(9.1%) did not. Among patients presenting with hemoptysis,
10 (83.3%) had combined negative emotions and only two
(16.7%) did not present negative emotions. Among all
complications, there was a significant difference between
the presence or absence of pulmonary edema (P=0.010),
infectious shock (P=0.000), and hemoptysis (P=0.000), and
the presence or absence of negative emotions (P<0.05), as
shown in Table 2.
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Risk factors of patients’ anxiety and depression analyzed by
binary logistic regression

Binary logistics regression analysis showed gender
(P=0.007), presence of children (P=0.048), presence of
spouse (P=0.027), APACHE II score (P=0.000), infectious
shock (P=0.016), and hemoptysis (P=0.008) were
independent risk factors for anxiety (Tuble 3, Figure 2). A
history of underlying disease (P=0.001), monthly household
income (P=0.018), presence of children (P=0.047),
presence of spouse (P=0.035), APACHE II score (P=0.010),
bronchiectasis (P=0.002), and hemoptysis (P=0.000) were
independent risk factors for depression (7able 4, Figure 3).

Comparison of prognostic indicators for patients with
different types of pneumonia

There was a significant difference between the fever reduction
time and the presence of negative emotions in patients with
bacterial pneumonia (P=0.006) and other types of pneumonia
(P=0.012) (1able 5, Figure 44). There was a significant
difference (P<0.05) between the duration of ICU treatment
and the presence or absence of negative emotions in patients
with bacterial (P=0.000), viral pneumonia (P=0.000), and
other types of pneumonia (P=0.001), as shown in Table 5,
Figure 4B. There was a significant difference between the
mechanical ventilation time and the presence or absence of
negative emotions in patients with bacterial(P=0.001) and viral
pneumonia (P=0.015) and mycoplasma pneumonia (P=0.017),
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Table 2 Complications for patients with severe pneumonia

Tai et al. Severe pneumonia patients

tem Pulmonary edema Bronchial dilation Infectious shock Resi?:‘r:;zgq;ract Hemoptysis

Yes No Yes No Yes No Yes No Yes No
With negative 11(47.8) 51(23.2) 7(35.00 55(24.7) 10(90.9) 52(22.4) 7(43.8) 55(24.2) 10(83.3) 52(22.5)
emotions, n (%)
No negative 12(52.2) 169(76.8) 13(65.0) 168(75.3) 1(9.1) 180(77.6) 9(56.3) 172(75.8) 2(16.7) 179 (77.5)
emotions, n (%)
' 6.655 1.032 25.926 2.997 22.205
P 0.010 0.310 0.000 0.083 0.000
Table 3 Binary logistic regression analysis of patients’ anxiety

95% Cl
Related factor B SE Wald P OR
Lower Upper

Gender -1.326 0.489 7.346 0.007 0.265 0.102 0.693
Temperature 0.893 0.579 2.378 0.123 2.443 0.785 7.605
Address 0.734 0.469 2.451 0.117 2.083 0.831 5.222
Fertility or not -1.300 0.657 3.910 0.048 0.273 0.075 0.989
Spouse or not -1.278 0.577 4.899 0.027 0.279 0.090 0.864
APACHE Il score 2.249 0.552 16.570 0.000 9.475 3.209 27.978
Pulmonary edema 0.477 0.714 0.447 0.504 1.612 0.398 6.531
Bronchial dilation 0.081 0.925 0.008 0.930 1.084 0.177 6.642
Infectious shock 2.345 0.973 5.806 0.016 10.433 1.549 70.276
Respiratory tract infections 1.019 0.753 1.831 0.176 2.771 0.633 12.125
Hemoptysis 2.142 0.809 7.015 0.008 8.513 1.745 41.529

SE, standard error; OR, odds ratio; Cl, confidence interval; APACHE Il, Acute Physiology and Chronic Health Evaluation Il.

- — —

® Gender

H— B Fertility or not
A Spouse or not
H— V APACHE Il score
¢ Infectious shock
ro—

O Hemoptysis

0.0051.015208 9 1011 30 40 50 60 70
OR
Figure 2 Binary logistic regression analysis of patients’ anxiety.
OR, odds ratio; APACHE II, Acute Physiology and Chronic
Health Evaluation II.
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as shown in Table 5, Figure 4C. There was a significant
difference between the length of hospitalization time and
the presence or absence of negative emotions in patients
with viral pneumonia (P=0.000) and mycoplasma pneumonia
(P=0.002) (P<0.05), as shown in Table 5, Figure 4D. There was
a significant difference (P<0.05) between APACHE 1I scores
at discharge and the presence or absence of negative emotions
in all four groups (P=0.000; P=0.001; P=0.019; P=0.024) of
patients with pneumonia types, as shown in 7able 5, Figure 4E.

Comparison of laboratory indicators for patients with
different types of pneumonia

Among the laboratory examination indexes, WBC (P=0.000),
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Table 4 Binary logistic regression analysis of patients’ depression
95% CI

Related factor B SE Wald P OR

Lower Upper
Types of pneumonia 1.124 0.660 2.898 0.089 3.077 0.844 11.226
Gender -0.724 0.442 2.684 0.101 0.485 0.204 1.153
History of underlying disease 1.562 0.485 10.384 0.001 4.768 1.844 12.327
Monthly household income -1.075 0.454 5.605 0.018 0.341 0.140 0.831
Fertility or not -1.399 0.706 3.932 0.047 0.247 0.062 0.984
Spouse or not -1.195 0.568 4.422 0.035 0.303 0.099 0.922
APACHE Il score 1.182 0.462 6.553 0.010 3.261 1.319 8.059
Pulmonary edema 0.838 0.605 1.920 0.166 2.311 0.707 7.556
Bronchial dilation 2.106 0.689 9.338 0.002 8.219 2.128 31.739
Infectious shock 1.131 1.125 1.009 0.315 3.098 0.341 28.120
Respiratory tract infections 1.081 0.779 1.925 0.165 2.949 0.640 13.585
Hemoptysis 3.259 0.906 12.947 0.000 26.012 4.409 153.472

SE, standard error; OR, odds ratio; Cl, confidence interval.

@ History of underlying disease
m Monthly household income

1 A Fertility or not

¥ Spouse or not

+ APACHE Il score

O Bronchial dilation

0O Hemoptysis

T

—_— ———

0 1 2 3 4 58910111213 50100 150

OR
Figure 3 Binary logistic regression analysis of patients’ depression.
OR, odds ratio; APACHE 1II, Acute Physiology and Chronic
Health Evaluation II.

PCT (P=0.000), NLR (P=0.000), and CRP (P=0.000) were
significantly different in the four groups of pneumonia
types. In patients with bacterial pneumonia, WBC was
(11.14£2.59)x10°/L, PCT was 7.3124.47 ng/mL, NLR
was 3.79+1.30, and CRP was 12.59+4.06 mg/L. In patients
with viral pneumonia, WBC was (6.89+1.75)x10%/L,
PCT was 1.33+0.75 ng/mL, NLR was 0.94+0.46 and
CRP was 8.17+2.19 mg/L. The WBC of patients with
mycoplasma pneumonia was (9.17£1.96)x10’/L, PCT was
1.13£0.68 ng/mL, NLR was 2.93+1.26, and CRP was
10.73+3.07 mg/L. The WBC of patients with other
types of pneumonia was (9.24x1.78)x10°/L, PCT was
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1.46£0.91 ng/mL, NLR was 2.12+0.63, and CRP was
11.96+3.48 mg/L (1able 6).

Risk factors of prognosis of APACHE II scores by multiple

linear regression

Multiple linear regression analysis showed Alb (P=0.026),
CRP (P=0.014), mechanical ventilation time (P=0.000), and
presence of negative emotions (P=0.000) were independent
risk factors affecting patient prognosis (Table 7).

Comparison of Kaplan-Meier survival curve between
patients in different groups

This follow-up lasted one year, and the difference in
cumulative survival function between the two groups of
patients with and without negative emotions was statistically
significant (P=0.013). In contrast, there was no significant
difference (P=0.201) in the comparison of the cumulative
survival functions of patients with the four pneumonia types

(Figure 5).

Discussion

Pneumonia is a common acute respiratory tract infection
involving the alveoli and distal airways. As a common
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Table 5 Prognostic indicators for patients with different types of pneumonia

ltemns N (%) Feve!' reduction ICUItreatment Mec?hani.cal Hospitalization APACHE Il scores
time (h) time (d) ventilation time (h) time (d) at discharge
Bacterial pneumonia
With negative emotions 42 (26.92) 5.98+4.09 12.33+2.18 10.43+1.63 27.40+1.86 14.64+3.80
No negative emotions 114 (73.08) 4.19+3.33 10.54+1.64 9.43+1.55 27.63+1.70 10.69+2.32
t -2.783 -5.542 -3.351 0.722 -7.839
P 0.006 0.000 0.001 0.471 0.000
Viral pneumonia
With negative emotions 8 (14.81) 7.38+0.74 12.88+1.36 10.50+1.20 30.88+0.99 13.00+1.69
No negative emotions 46 (85.19) 6.11+£2.93 9.74+1.50 9.15+1.43 25.76+1.46 10.30+2.01
t -1.207 -5.941 -2.513 -9.475 -3.573
P 0.233 0.000 0.015 0.000 0.001
Mycoplasma pneumonia
With negative emotions 8 (42.11) 7.75+0.89 11.25+1.58 10.88+1.13 29.13+1.73 13.00+3.63
No negative emotions 11 (57.89) 6.91+2.47 11.27+1.85 9.18+1.54 25.82+1.99 10.00+1.18
t -0.916 0.028 -2.635 -3.772 -2.586
P 0.373 0.978 0.017 0.002 0.019
Other types of pneumonia
With negative emotions 4 (28.57) 5.80+2.10 12.25+0.50 10.50+1.19 28.00+2.16 15.00+4.08
No negative emotions 10 (71.43) 9.00+0.000 9.90+0.99 8.80+1.14 27.90+1.45 11.00+1.89
t -2.978 —-4.430 -2.094 -0.102 -2.586
P 0.012 0.001 0.058 0.920 0.024

Data are expressed as mean + SD. ICU, intensive care unit; APACHE

respiratory disease in clinical practice, it is associated with
high morbidity and short-term and long-term mortality
in all age groups (10). SP is one of the common infectious
critical illnesses in clinical practice, and if the inflammation
is not effectively controlled, it may continue to worsen
after a certain stage of development, affecting not only the
function of the respiratory system, but also the circulatory
and neurological systems, leading to multi-organ failure
and even shock or death (18,19). Medical research statistics
show SP is the first infectious disease in terms of morbidity
and mortality (20). Patients often feel great uncertainty in
the process of disease treatment because of severe symptoms
such as high fever, generalized pain, shortness of breath, etc.
They tend to feel fearful, worried, and anxious about their
prognosis, thus easily inducing negative emotions.

Binary Logistic regression analysis showed that gender,

© Journal of Thoracic Disease. All rights reserved.

Il, Acute Physiology and Chronic Health Evaluation Il; SD, standard deviation.

presence of children, presence of spouse, APACHE II
score, infectious shock, and hemoptysis were independent
risk factors for the development of anxiety in patients.
Women have been shown to be a risk factor for negative
mood in previous studies (21-23). The main reason for this
is that women process emotions differently than men (24).
Specifically, women are quick to recognize negative
emotions, and people are more likely to fall into negative
emotions due to the presence of emotional infection
mechanisms. In addition, it has also been shown that women
will show a greater response to mild negative events than
men and have a longer startle response time to mild negative
events; furthermore, even if the stimulus event is not
emotionally charged, women show a large startle response
as long as it appears suddenly with sudden characteristics

(25,26). Because of this emotional processing characteristics
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Figure 4 Prognostic indicators for patients with different types of pneumonia. (A) Fever reduction time; (B) ICU treatment time; (C)
Mechanical ventilation time; (D) Hospitalization time; (E) APACHE II scores at discharge. *P<0.05, **P<0.01. ICU, intensive care unit;
APACHE II, Acute Physiology and Chronic Health Evaluation II.

Table 6 Laboratory indicators for patients with different types of pneumonia

Pao, PaCo, WBC PCT Ry Alb CRP
It 9 NLR
em mmHg 2% kg =100  (ng/mL) (x10%L) (/L) (mg/L)
Bacterial 66.38+10.90 83.69+7.81 43.16+7.019 11.14:2.59 7.31:4.47 291.50:65.13 3.79+1.30 28.45:2.85 12.59+4.06
pneumonia

Viral pneumonia 68.19+9.85 84.48+7.44 42.11+6.32 6.89+1.76 1.33+x0.75 292.56+68.40 0.94+0.46 28.56+2.59 8.17+2.19

Mycoplasma 69.74+10.68 85.79+86.5 43.47+8.30 9.17+1.96 1.13+0.68 300.89+65.83 2.93+1.26 29.38+3.11 10.73+3.07
pneumonia

Other types of  67.86+10.19 83.21+7.82 42.50+6.15 9.24+1.78 1.46+0.91 285.36+49.51 2.12+0.63 27.61+2.11 11.96+3.48
pneumonia

F 0.837 0.530 0.365 45.299 51.108 0.171 86.922 1.150 17.576
P 0.475 0.662 0.778 0.000 0.000 0.916 0.000 0.330 0.000

Data are expressed as mean = SD. PaO,, partial pressure of oxygen; Sa0O,, oxygen saturation of blood; PaCO,, pressure of carbon dioxide;
WBC, white blood cell; PCT, procalcitonin; PLT, platelet; NLR, neutrophil to lymphocyte ratio; Alb, albumin; CRP, C-reactive protein.

of women, resulting in stronger negative emotional expectations for a better future and stimulate their inner
susceptibility to negative emotions, then the incidence of motivation; whereas patients without children and spouses
women suffering from mood disorders is greatly increased. are often more prone to negative emotions because they are
Good family relationships can largely relieve patients’ alone with life pressure, economic pressure, and confusion
mental and psychological pressure. Married patients have and worries about their future lives. In addition, the results
spouses and children to take care of their lives, and family of this study found that history of underlying disease,
members can give positive guidance to patients and observe monthly family income, presence of children, presence of
their psychological conditions in time to help them set up spouse, APACHE II score, bronchiectasis, and hemoptysis
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Table 7 Multiple linear regression analysis of APACHE II scores

Related factor B SE t P

PaO, -0.010 0.029 —-0.333 0.740
Sa0, -0.009 0.024 -0.390 0.697
PaCO, -0.029 0.041 -0.722 0.471
WBC 0.061 0.060 1.020 0.309
PCT 0.027 0.039 0.687 0.493
PLT 0.000 0.002 -0.091 0.928
NLR -0.149 0.106 -1.404 0.162
Alb 0.132 0.059 2.245 0.026
CRP 0.104 0.042 2.479 0.014
Fever reduction time -0.072 0.047 -1.537 0.126
ICU treatment time 0.137 0.095 1.434 0.153
Mechanical ventilation time 0.527 0.107 4.907 0.000
Hospitalization time -0.125 0.081 -1.536 0.126
With negative emotions or not 2.715 0.459 5.915 0.000
Pulmonary edema 0.679 0.524 1.295 0.197
Bronchial dilation 0.219 0.549 0.398 0.691
Infectious shock 1.373 0.800 1.716 0.088
Respiratory tract infections 0.248 0.623 0.398 0.691
Hemoptysis -1.122 0.787 -1.426 0.155

APACHE IlI, Acute Physiology and Chronic Health Evaluation II; SE, standard error; PaO,, partial pressure of oxygen; SaO,, oxygen
saturation of blood; PaCO,, pressure of carbon dioxide; WBC, white blood cell; PCT, procalcitonin; PLT, platelet; NLR, neutrophil to
lymphocyte ratio; Alb, albumin; CRP, C-reactive protein; ICU, intensive care unit.
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Figure 5 Kaplan-Meier survival curve between patients in different groups. (A) Grouped in different types of pneumonia; (B) grouped in

whether combining negative emotions.

were independent risk factors for depression, and patients stress response to pneumonia infection, thus making anxiety
with high APACHE II score or co-morbid underlying and fear more severe. Family income directly reflects the
disease tended to be less tolerant and had a stronger physical economic status of the family. Middle-aged patients have
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to bear the responsibility and obligation of supporting the
elderly and raising children, with double economic pressure,
and no source of income during surgery and recuperation,
so the psychological pressure is also relatively high.
Moreover, the presence of infectious shock, hemoptysis, and
bronchiectasis are also independent risk factors for negative
emotions in patients. The results suggest complications
can affect the development of negative emotions, and
their occurrence may increase the psychological burden
of patients, resulting in anxiety, depression, and reduced
treatment motivation, leading to poor treatment outcomes.
A study has shown nursing by health care professionals can
enhance the confidence and compliance of patients and
reduce their fear, depression, and other negative emotions,
which is important for their recovery (17). Therefore, in the
clinical treatment process, in addition to paying attention to
the primary disease a patient presents with, we should also
attach great importance to effective communication and
targeted treatment measures in a timely manner.

In recent years, the incidence of pneumonia has been
consistently high with an increasing trend year by year.
When pneumonia progresses to severe infection, the
onset is often insidious and the lack of specific clinical
manifestations makes it difficult to determine the optimal
time for treatment, which may result in a poor prognosis
(27-29). Therefore, it is particularly important to predict
the development trend of SP as early as possible based on
laboratory test indexes and clinical manifestations. The
results of this study showed WBC, PCT, NLR, and CRP
differed significantly among bacterial, viral, mycoplasma, and
other types of pneumonia, which indicates these assessments
are significant in determining the etiology of the disease and
help determine appropriate treatment. In addition, common
laboratory tests include PaO,, SaO,, PaCO,, and Alb should
also be performed. Among the above laboratory indices,
PCT and WBC levels are often used to assess the therapeutic
effect of patients with SP, and PCT has high specificity and
sensitivity in the diagnosis of bacterial infectious diseases (30).
However, it has also been pointed out that in patients with
SP, because of the additional effects of hypoxia and acidosis,
the WBC may not accurately determine the prognosis due to
the significantly lower level of the organism’s immunity (31),
which is consistent with the results of the present study. The
results of this study also found that Alb, CRP, duration of
mechanical ventilation, and combined negative emotions
were independent risk factors affecting the prognosis of
patients. Among these, Alb often reflects the nutritional
level of the patient, while CRP, as one of the common and
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important indicators of inflammation, can be also used
to assess prognosis. It has also been shown that if serum
infection indicators are chronically high in patients with
severe infections, the likelihood of a poor prognosis or even
death increase (32). In addition, mechanical ventilation is
often used to improve blood oxygenation in patients with
relatively critical conditions. However, invasive mechanical
ventilation is an invasive procedure, which increases the risk
of infection and may have an impact on the clinical outcome.
This is also confirmed by the results of this study. Finally,
and most importantly, in this study we found that combined
negative emotions were an independent risk factor for poor
prognosis in patients with SP. Therefore, in the treatment
of patients with SP, besides paying attention to the clinical
symptoms and examination indexes, we should also focus
on the psychological condition of patients, and attach
importance to communication and exchange with patients
to make them feel care and respect, actively encourage
them, answer their doubts, and give them correct guidance
to reduce their negative emotions such as nervousness and
fear. In conclusion, the combination of negative emotions
can significantly affect all aspects of SP patients, and if
they develop anxiety and depression, their prognosis and
regression are easily affected.

The shortcomings of this study were the inclusion of few
cases and a shorter follow-up period of only one year due to
limited manpower and time, and it is recommended that a
longer follow-up period be used in future studies.

Conclusions

Patients with severe pneumonia have serious conditions
and are prone to complications and psychological disorders
such as anxiety and depression, which seriously affect the
treatment outcome. Therefore, the negative emotions of
patients and independent risk factors should be identified in
a timely manner in clinical work, and targeted and effective
measures should be actively taken to improve prognosis.
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