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Exploring anxiety in elderly pulmonary @
tuberculosis inpatients using propensity score
matching method
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Abstract

Objective The objective of this study is to explore the factors that influence anxiety in elderly hospitalized
pulmonary tuberculosis patients using propensity score matching (PSM) methods.

Methods We retrospectively analyzed the clinical data of elderly patients with pulmonary tuberculosis admitted to
the tuberculosis Department of Lishui Hospital of Traditional Chinese Medicine from January 2021 to October 2023.
The patients were then divided into anxiety and non-anxiety groups based on their GAD-7 scores. Propensity score
matching was used to match the baseline data of the two groups, followed by multivariate logistic regression analysis
to identify the influencing factors of anxiety in elderly hospitalized pulmonary tuberculosis patients.

Results The study included 795 elderly hospitalized patients with pulmonary tuberculosis, with 599 classified as
carefree and 196 as anxious (32.72%). Using the propensity score matching method, we successfully matched 185
pairs of patients. After matching, there were no statistically significant differences in gender, age, occupation, or other
aspects between the two groups of patients (all P>0.05). Multivariate logistic regression analysis revealed that chronic
comorbidities (OR=2.36,95% Cl: 1.54-3.61), lack of daily social interaction (OR=1.79, 95% Cl: 1.15-2.76), tuberculosis
recurrence (OR=2.08, 95% Cl: 1.35-3.21), and lack of daily behavioral ability (OR=1.99, 95% Cl: 1.23-3.23) were
influencing factors for anxiety in elderly hospitalized pulmonary tuberculosis patients (P<0.05).

Conclusion After controlling for confounding factors through PSM, we found that chronic comorbidities, lack of
daily social interaction, tuberculosis recurrence, and lack of daily behavioral ability are influencing factors for anxiety in
elderly pulmonary tuberculosis inpatients. This suggests a need for clinical intervention.
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Introduction

With the aging of the population, the incidence rate of
tuberculosis in the elderly population is higher at present.
The elderly are easy to be infected with new tuberculosis
and reactivate latent tuberculosis. Therefore, the elderly
population is a major source of tuberculosis infection [1].
The incidence rate of pulmonary tuberculosis in indi-
viduals over 60 years of age is 2—3 times higher than in
young people [2]. The decline in immune and nutritional
functions in the elderly has led to the highest incidence of
pulmonary tuberculosis in this age group. Elderly patients
with pulmonary tuberculosis often exhibit atypical
clinical symptoms and diverse imaging manifestations,
leading to potential misdiagnosis and missed diagno-
sis. Furthermore, delays in treatment can easily occur,
exacerbating the condition [3, 4]. Anxiety is a prevalent
mental illness among the elderly, significantly impacting
their quality of life, and it can interact with tuberculosis,
compounding the health issues. Research conducted on
the prevalence of anxiety and depression in tuberculosis
patients in different countries or regions shows that the
prevalence of anxiety ranges from 40.67 to 72.88%, and
for depression, it ranges from 9.93 to 61% [5]. A study in
China revealed that the prevalence of anxiety and depres-
sion in tuberculosis patients is about 18.37% and 18.13%,
respectively [6]. This study aims to identify the influenc-
ing factors of anxiety among elderly hospitalized patients
with pulmonary tuberculosis, providing a theoretical
basis for early prevention and treatment.

Object and methods

Research object selection

A retrospective analysis was conducted on the clini-
cal data of elderly pulmonary tuberculosis patients who
were hospitalized in our department from January 2021
to October 2023. The data included information such as
age, gender, occupation, history of alcohol consumption,
history of smoking, living arrangements (whether they
live alone), frequency of daily social interaction, presence
of chronic comorbidities, history of tuberculosis recur-
rence, daily functional ability, and presence of sleep dis-
orders.The study was approved by the hospital’s Medical
Ethics Committee (Approval number:LW-2024010).

Methods

Patients inclusion and exclusion criteria

Inclusion criteria: (1) Patients who meet the diagnostic
criteria for pulmonary tuberculosis [7]; (2) Elderly hospi-
talized patients aged >65 years old; (3) The clinical data is
complete. Exclusion criteria: (1) Patients with concomi-
tant mental disorders who are unable to communicate
normally; (2) Patients with severe missing clinical data.
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Patients data collection

Please gather information on the patients’ age, gender,
occupation, drinking history, smoking history, living
arrangements, daily social interaction, chronic comor-
bidities, history of tuberculosis recurrence, daily behav-
ioral ability, and sleep disorders through the inpatient
management information system.

Case grouping

According to the Generalized Anxiety Scale (GAD-
7),GAD-7 was initially developed by Spitzer et al. as a
brief tool to identify probable diagnosis of generalized
anxiety disorder and its severity, has been validated
across different countries and populations and has shown
good psychometric properties [8]. The anxiety symptoms
of elderly individuals are assessed after admission. A total
score of <5 indicates the absence of anxiety symptoms,
while a total score of >5 indicates the presence of anxiety
symptoms.

Statistical analysis

All data were analyzed using SPSS 26.0 software. Count-
ing data were expressed as percentages (%) and differ-
ences between groups were compared using Chi-Square
tests. Econometric data that did not conform to normal
distribution were represented by the median (M) and
interquartile range (P25, P75), and inter-group compari-
sons were made using the Mann Whitney U test. Pro-
pensity score matching (PSM) was conducted using a
1:1 nearest neighbor matching method with the help of
an extension program, and the goodness of the match-
ing results was ensured by defining clamp values. Multi-
variate logistic regression analysis was used to investigate
the influencing factors of anxiety in elderly hospitalized
patients with pulmonary tuberculosis. The differences
were statistically significant (P<0.05).

Results

Case screening

A total of 863 elderly hospitalized patients with pulmo-
nary tuberculosis were initially identified. However, 26
cases were excluded due to incomplete clinical data, 37
cases were excluded due to other mental disorders, and
5 cases were excluded due to deaths. Thus, a total of 795
patients were ultimately included in the study. Among
these patients, 599 did not have anxiety and 196 had anx-
iety. After conducting propensity score matching (PSM),
185 pairs of patients were successfully matched (Fig. 1).

Comparison of clinical features between two groups of
patients before PSM

There were no statistically significant differ-
ences (P>0.05) in age, gender, occupation, alcohol
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Total Patients (n=863)

Eligible Patients (n=795)

~,

Excluded ( n=68)
-26 patients with incomplete data
-37 patients with other mental disorders

-5 patient died
No-anxiety (n=599) Anxiety (n=196)
A
PSM
No-anxiety (n=185) Anxiety (n=185)
Fig. 1 A flow chart for screening eligible studies
Table 1 Comparison of clinical features between two groups of patients before PSM
Variables Total (n=795) No-anxiety group Anxiety group Statistic P
(n=599) (n=196)
Age, M (Q,, Qy) 74.00 (68.00, 81.00) 74.00 (69.00, 81.00) 73.00 (68.00, 82.00) /=0.843 0.399
Gender, n (%) X'=1724 0.189
Female 177 (22.26) 140 (23.37) 37(18.88)
Male 618 (77.74) 459 (76.63) 159 (81.12)
Occupation, n (%) ¥’=1.766 0.184
Non-peasants 381 (47.92) 279 (46.58) 102 (52.04)
Peasants 414 (52.08) 320 (5342) 94 (47.96)
Drinking, n (%) x*=0.108 0.742
No 551 (69.31) 417 (69.62) 134 (68.37)
Yes 244 (30.69) 182 (30.38) 62 (31.63)
Smoking, n (%) x*=0.202 0.653
No 445 (55.97) 338 (56.43) 107 (54.59)
Yes 350 (44.03) 261 (43.57) 89 (45.41)

consumption, smoking status, living alone, and sleep dis-
orders between the two groups of patients (Table 1).

Clinical characteristics of two groups of patients after PSM
A 1:1 propensity score matching was carried out using
the age, gender, occupation, alcohol consumption, and
smoking status of the patients as matching variables. It
was determined that 185 pairs of patients were success-
fully matched, and there were no statistically significant
differences in any of the variables after matching, P>0.05
(Table 2).

Single factor analysis after PSM

After conducting PSM to equalize the covariates of
the two groups, we further compared the differences
between other factors in the anxiety group and the non-
anxiety group. We found significant differences between
the two groups in terms of chronic disease comorbid-
ity, daily social interaction, tuberculosis recurrence, and
daily living ability, all P<0.05 (Table 3).

Multivariate logistic regression analysis after PSM

Using the variables that showed statistical significance
(P<0.05) in the above univariate analysis as independent
variables and anxiety as the dependent variable, a binary
logistic regression analysis was conducted. The results
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Table 2 Clinical characteristics of two groups of patients after PSM
Variables Total (n=370) No-anxiety group Anxiety group Statistic P
(n=185) (n=185)
Age, M (Q;, Qy) 73.00 (68.00-81.00) 73.00 (68.00-81.00) 73.00 (68.00-82.00) Z=0311 0.756
Gender, n (%) x’=0.716 0397
Female 60 (16.22) 27 (14.59) 33(17.84)
Male 310(83.78) 158 (85.41) 152 (82.16)
Occupation, n (%) x*=0.043 0835
Non-peasants 186 (50.27) 92 (49.73) 94 (50.81)
Peasants 184 (49.73) 93 (50.27) 91 (49.19)
Drinking, n (%) x’=0.110 0.741
No 247 (66.76) 122 (65.95) 125 (67.57)
Yes 123 (33.24) 63 (34.05) 60 (32.43)
Smoking, n (%) x*=0.098 0.754
No 201 (54.32) 102 (55.14) 99 (53.51)
Yes 169 (45.68) 83 (44.86) 86 (46.49)
Table 3 Single factor analysis after PSM
Variables Total (n=370) No-anxiety group Anxiety group Statistic P
(n=185) (n=185)
Chronic comorbidities, n (%) X’=18484 <0.001
No 209 (56.49) 125 (67.57) 84 (45.41)
Yes 161 (43.51) 60 (3243) 101 (54.59)
Living Alone, n (%) x’=0.011 0917
No 179 (48.38) 89 (48.11) 90 (48.65)
Yes 191 (51.62) 96 (51.89) 95 (51.35)
Social activities, n (%) XZ:SJ 12 0.024
No 233(62.97) 127 (68.65) 106 (57.30)
Yes 137 (37.03) 58 (31.35) 79 (42.70)
Recurrence of tuberculosis, n (%) ¥’=11.012 <0.001
No 229 (61.89) 130 (70.27) 99 (53.51)
Yes 141 (38.11) 55(29.73) 86 (46.49)
Daily behavioral ability, n (%) x’=8.852 0.003
No 275 (74.32) 150 (81.08) 125 (67.57)
Yes 95 (25.68) 35(18.92) 60 (32.43)
Sleeping, n (%) ¥’=1.170 0279
No 236 (63.78) 123 (66.49) 113 (61.08)
Yes 134 (36.22) 62 (33.51) 72 (38.92)
Table 4 Multivariate logistic regression analysis after PSM Discussion
Variables B SE Wad P OR (95%Cl) According to the World Health Organization’s latest
X global tuberculosis report in 2023, there were 10.6 mil-
Ch@mc C_Or_ﬂ_orbidmes 086 022 395 <0001 236(1.54-361) lion tuberculosis patients worldwide in 2022, which is
Social activities 058 022 260 0.009 1.79 (1.15-2.76) higher than the 10.3 million in 2021, and there were
Recurrence of 073 022 330 <0001 208(1.35-3.21)

tuberculosis

Daily behavioral ability 069 025 280  0.005 1.99(1.23-3.23)

indicated that chronic comorbidity (OR=2.36, 95% CI:
1.54-3.61), lack of daily social interaction (OR=1.79,
95% CI: 1.15-2.76), tuberculosis recurrence (OR=2.08,
95% CI: 1.35-3.21), and lack of daily behavioral ability
(OR=1.99, 95% CI: 1.23-3.23) are risk factors for anxiety
in elderly hospitalized pulmonary tuberculosis patients,
P<0.05 (Table 4).

1.3 million tuberculosis-related deaths [9]. Factors such
as weakened immunity, nutritional status, and chronic
diseases like diabetes have significantly increased the
prevalence of pulmonary tuberculosis among the elderly.
Furthermore, the risk of disease increases with age,
especially for individuals aged 65 and older. Addition-
ally, tuberculosis treatment may lead to more adverse
outcomes due to multiple complications, drug combi-
nations, and physical status [10]. In addition to physical
health issues, the mental health of elderly individuals is
receiving increasing attention. Anxiety is one of the most
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common mental health problems among the elderly, and
its symptoms can worsen mental disorders and affect
their quality of life [11]. Anxiety also has a significant
impact on medical costs, patient quality of life, and sub-
jective well-being [12]. The well-known link between
tuberculosis and mental disorders is underscored by the
high incidence of anxiety, depression, and other men-
tal illnesses among tuberculosis patients, attributed to
the need for long-term treatment, the toxic side effects
of anti-TB drugs, and the easy recurrence of tuberculo-
sis [13]. Additionally, tuberculosis patients may expe-
rience social discrimination and an increased sense of
self-humiliation after falling ill [14]. The physical decline
caused by tuberculosis itself and other factors can also
lead to anxiety symptoms among patients [15].

The aim of this study is to explore the incidence and
influencing factors of anxiety symptoms in elderly hos-
pitalized patients with pulmonary tuberculosis. Elderly
tuberculosis patients with comorbidities of chronic dis-
eases are more prone to anxiety (OR=2.36, 95% CI:
1.54-3.61). Chronic diseases are characterized by pro-
longed illness, repeated exacerbation, multiple compli-
cations, and require long-term treatment and care. They
are a major public health problem that threatens the
health of the elderly, endangering not only their physical
health, but also causing psychological health problems
[16]. A study [17] shows that the incidence of anxiety in
elderly patients with chronic comorbidities is 1.399 times
higher than in those without comorbidities. Among
chronic comorbidities, diabetes and chronic obstructive
pulmonary disease (COPD) are the most common. The
prevalence rate of pulmonary tuberculosis among dia-
betes patients is 2—3 times that of normal people [18].
At present, it is believed that the pathogenesis is mainly
the change of biological metabolism and the imbal-
ance of immune response [19]. COPD is characterized
by airflow restriction and is a common and frequently
occurring disease in the elderly. COPD and pulmonary
tuberculosis are mutual risk factors [20]. Anxiety is com-
mon in COPD, especially in elderly patients [21]. Other
chronic diseases such as hypertension, silicosis, and
bronchiectasis are also common chronic comorbidities
of pulmonary tuberculosis. A study [22] shows that daily
social activities are a protective factor for mild cognitive
impairment and that certain daily social activities are
beneficial for the physical and mental health of elderly
people. Because tuberculosis patients are infectious
and have been treated for a long time, they will reduce
their self-confidence, and social discrimination will also
reduce their self-esteem. The reduction of patients’ daily
social activities is also the cause of anxiety [23]. This
study shows that elderly hospitalized pulmonary tuber-
culosis patients without daily social interaction are more
likely to suffer from anxiety symptoms (OR=1.79, 95%
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CI: 1.15-2.76). Recurrence of tuberculosis is also a risk
factor for elderly hospitalized patients with pulmonary
tuberculosis accompanied by anxiety (OR=2.08, 95% CI:
1.35-3.21). Some patients with pulmonary tuberculosis
may still relapse after successful treatment. With age, the
recurrence rate increases, especially for the elderly. The
elderly patients with recurrent pulmonary tuberculosis
accounted for 36.51% of all recurrent patients in Chongq-
ing from 2011 to 2020 [24]. Age is a risk factor for recur-
rence after successful treatment of initial smear-positive
pulmonary tuberculosis [25]. Elderly people have more
fear of tuberculosis recurrence and will be isolated from
society because of fear of tuberculosis infectivity, which
will cause more psychological distress and anxiety [26].
Tuberculosis patients themselves experience increased
perceived stress due to inflammation, resulting in higher
social pressure and self-esteem setbacks, making them
more prone to anxiety [27]. Elderly patients are prone
to experiencing limitations in their daily behavior abili-
ties, inconvenience in movement, feelings of isolation,
reduced social value, and anxiety symptoms due to a
large number of underlying diseases, as well as osteo-
porosis and joint diseases. Therefore, elderly hospital-
ized pulmonary tuberculosis patients with limited daily
behavioral abilities are more likely to experience anxiety
(OR=1.99, 95% CI: 1.23-3.23).

To conclude, the propensity score matching method
effectively balances mixed bias, revealing that chronic
comorbidity, lack of daily social interaction, tuberculosis
relapse, and impaired daily functioning are all risk fac-
tors for anxiety in elderly patients hospitalized with pul-
monary tuberculosis. Anxiety symptoms can negatively
impact treatment compliance, treatment effectiveness,
and long-term prognosis for elderly patients with pul-
monary tuberculosis. Therefore, early active intervention
is warranted. However, this study is a single center ret-
rospective study and did not cover different regions and
medical institutions, so it has certain limitations. It is
hoped that future prospective studies with larger sample
sizes will be designed to further clarify the risk factors for
anxiety in elderly patients hospitalized with pulmonary
tuberculosis.
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