
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 May 16; 10(14): 4327-4712

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I May 16, 2022 Volume 10 Issue 14

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 14 May 16, 2022

OPINION REVIEW

Emerging role of biosimilars in the clinical care of inflammatory bowel disease patients4327

Najeeb H, Yasmin F, Surani S

MINIREVIEWS

Practical insights into chronic management of hepatic Wilson’s disease4334

Lynch EN, Campani C, Innocenti T, Dragoni G, Forte P, Galli A

Adipose-derived stem cells in the treatment of hepatobiliary diseases and sepsis4348

Satilmis B, Cicek GS, Cicek E, Akbulut S, Sahin TT, Yilmaz S

ORIGINAL ARTICLE

Clinical and Translational Research

Learning curve for a surgeon in robotic pancreaticoduodenectomy through a “G”-shaped approach: A 
cumulative sum analysis

4357

Wei ZG, Liang CJ, Du Y, Zhang YP, Liu Y

Clinical and prognostic significance of expression of phosphoglycerate mutase family member 5 and 
Parkin in advanced colorectal cancer

4368

Wu C, Feng ML, Jiao TW, Sun MJ

Case Control Study

Significance of preoperative peripheral blood neutrophil-lymphocyte ratio in predicting postoperative 
survival in patients with multiple myeloma bone disease

4380

Xu ZY, Yao XC, Shi XJ, Du XR

Retrospective Study

Association between depression and malnutrition in pulmonary tuberculosis patients: A cross-sectional 
study

4395

Fang XE, Chen DP, Tang LL, Mao YJ

Pancreatic cancer incidence and mortality patterns in 2006-2015 and prediction of the epidemiological 
trend to 2025 in China

4404

Yin MY, Xi LT, Liu L, Zhu JZ, Qian LJ, Xu CF

Evaluation of short- and medium-term efficacy and complications of ultrasound-guided ablation for small 
liver cancer

4414

Zhong H, Hu R, Jiang YS



WJCC https://www.wjgnet.com II May 16, 2022 Volume 10 Issue 14

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 14 May 16, 2022

Hematopoiesis reconstitution and anti-tumor effectiveness of Pai-Neng-Da capsule in acute leukemia 
patients with haploidentical hematopoietic stem cell transplantation

4425

Yuan JJ, Lu Y, Cao JJ, Pei RZ, Gao RL

Oral and maxillofacial pain as the first sign of metastasis of an occult primary tumour: A fifteen-year 
retrospective study

4436

Shan S, Liu S, Yang ZY, Wang TM, Lin ZT, Feng YL, Pakezhati S, Huang XF, Zhang L, Sun GW

Reduced serum high-density lipoprotein cholesterol levels and aberrantly expressed cholesterol 
metabolism genes in colorectal cancer

4446

Tao JH, Wang XT, Yuan W, Chen JN, Wang ZJ, Ma YB, Zhao FQ, Zhang LY, Ma J, Liu Q

Observational Study

Correlation of pressure gradient in three hepatic veins with portal pressure gradient4460

Wang HY, Song QK, Yue ZD, Wang L, Fan ZH, Wu YF, Dong CB, Zhang Y, Meng MM, Zhang K, Jiang L, Ding HG, Zhang 
YN, Yang YP, Liu FQ

Multi-slice spiral computed tomography in diagnosing unstable pelvic fractures in elderly and effect of 
less invasive stabilization

4470

Huang JG, Zhang ZY, Li L, Liu GB, Li X

SYSTEMATIC REVIEWS

Distribution and changes in hepatitis C virus genotype in China from 2010 to 20204480

Yang J, Liu HX, Su YY, Liang ZS, Rao HY

CASE REPORT

Bow hunter’s syndrome successfully treated with a posterior surgical decompression approach: A case 
report and review of literature

4494

Orlandi N, Cavallieri F, Grisendi I, Romano A, Ghadirpour R, Napoli M, Moratti C, Zanichelli M, Pascarella R, Valzania 
F, Zedde M

Histological remission of eosinophilic esophagitis under asthma therapy with IL-5 receptor monoclonal 
antibody: A case report

4502

Huguenot M, Bruhm AC, Essig M

Cutaneous mucosa-associated lymphoid tissue lymphoma complicating Sjögren's syndrome: A case report 
and review of literature

4509

Liu Y, Zhu J, Huang YH, Zhang QR, Zhao LL, Yu RH

Plexiform neurofibroma of the cauda equina with follow-up of 10 years: A case report4519

Chomanskis Z, Juskys R, Cepkus S, Dulko J, Hendrixson V, Ruksenas O, Rocka S

Mixed porokeratosis with a novel mevalonate kinase gene mutation: A case report4528

Xu HJ, Wen GD

Isolated pancreatic injury caused by abdominal massage: A case report4535

Sun BL, Zhang LL, Yu WM, Tuo HF



WJCC https://www.wjgnet.com III May 16, 2022 Volume 10 Issue 14

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 14 May 16, 2022

Bronchiolar adenoma with unusual presentation: Two case reports4541

Du Y, Wang ZY, Zheng Z, Li YX, Wang XY, Du R

Periodontal-orthodontic interdisciplinary management of a “periodontally hopeless” maxillary central 
incisor with severe mobility: A case report and review of literature

4550

Jiang K, Jiang LS, Li HX, Lei L

Anesthesia management for cesarean section in a pregnant woman with odontogenic infection: A case 
report

4563

Ren YL, Ma YS

Convulsive-like movements as the first symptom of basilar artery occlusive brainstem infarction: A case 
report

4569

Wang TL, Wu G, Liu SZ

Globe luxation may prevent myopia in a child: A case report4574

Li Q, Xu YX

Computer tomography-guided negative pressure drainage treatment of intrathoracic esophagojejunal 
anastomotic leakage: A case report 

4580

Jiang ZY, Tao GQ, Zhu YF

Primary or metastatic lung cancer? Sebaceous carcinoma of the thigh: A case report4586

Wei XL, Liu Q, Zeng QL, Zhou H

Perianesthesia emergency repair of a cut endotracheal tube’s inflatable tube: A case report4594

Wang TT, Wang J, Sun TT, Hou YT, Lu Y, Chen SG

Diagnosis of cytomegalovirus encephalitis using metagenomic next-generation sequencing of blood and 
cerebrospinal fluid: A case report

4601

Xu CQ, Chen XL, Zhang DS, Wang JW, Yuan H, Chen WF, Xia H, Zhang ZY, Peng FH

Primary sigmoid squamous cell carcinoma with liver metastasis: A case report4608

Li XY, Teng G, Zhao X, Zhu CM

Acute recurrent cerebral infarction caused by moyamoya disease complicated with adenomyosis: A case 
report 

4617

Zhang S, Zhao LM, Xue BQ, Liang H, Guo GC, Liu Y, Wu RY, Li CY

Serum-negative Sjogren's syndrome with minimal lesion nephropathy as the initial presentation: A case 
report

4625

Li CY, Li YM, Tian M

Successful individualized endodontic treatment of severely curved root canals in a mandibular second 
molar: A case report

4632

Xu LJ, Zhang JY, Huang ZH, Wang XZ



WJCC https://www.wjgnet.com IX May 16, 2022 Volume 10 Issue 14

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 14 May 16, 2022

Successful treatment in one myelodysplastic syndrome patient with primary thrombocytopenia and 
secondary deep vein thrombosis: A case report 

4640

Liu WB, Ma JX, Tong HX

Diagnosis of an extremely rare case of malignant adenomyoepithelioma in pleomorphic adenoma: A case 
report

4648

Zhang WT, Wang YB, Ang Y, Wang HZ, Li YX

Management about intravesical histological transformation of prostatic mucinous carcinoma after radical 
prostatectomy: A case report

4654

Bai SJ, Ma L, Luo M, Xu H, Yang L

Hepatopulmonary metastases from papillary thyroid microcarcinoma: A case report4661

Yang CY, Chen XW, Tang D, Yang WJ, Mi XX, Shi JP, Du WD

PD-1 inhibitor in combination with fruquintinib therapy for initial unresectable colorectal cancer: A case 
report

4669

Zhang HQ, Huang CZ, Wu JY, Wang ZL, Shao Y, Fu Z

Cutaneous metastasis from esophageal squamous cell carcinoma: A case report4676

Zhang RY, Zhu SJ, Xue P, He SQ

Rare pattern of Maisonneuve fracture: A case report4684

Zhao B, Li N, Cao HB, Wang GX, He JQ

Suprasellar cistern tuberculoma presenting as unilateral ocular motility disorder and ptosis: A case report4691

Zhao BB, Tian C, Fu LJ, Zhang XB

Development of plasma cell dyscrasias in a patient with chronic myeloid leukemia: A case report4698

Zhang N, Jiang TD, Yi SH

Ovarian growing teratoma syndrome with multiple metastases in the abdominal cavity and liver: A case 
report

4704

Hu X, Jia Z, Zhou LX, Kakongoma N

LETTER TO THE EDITOR

Perfectionism and mental health problems: Limitations and directions for future research4709

Nazari N



WJCC https://www.wjgnet.com X May 16, 2022 Volume 10 Issue 14

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 14 May 16, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Jamir Pitton Rissardo, MD, Academic Research, Adjunct 
Associate Professor, Research Associate, Department of Medicine, Federal University of Santa Maria, Santa Maria 
97105110, Brazil. jamirrissardo@gmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports® 
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal 
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category: 
Q3. The WJCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Hua-Ge Yu; Production Department Director: Xu Guo; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

May 16, 2022 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 4395 May 16, 2022 Volume 10 Issue 14

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 May 16; 10(14): 4395-4403

DOI: 10.12998/wjcc.v10.i14.4395 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Retrospective Study

Association between depression and malnutrition in pulmonary 
tuberculosis patients: A cross-sectional study

Xue-E Fang, Dan-Ping Chen, Ling-Ling Tang, Yan-Jun Mao

Specialty type: Medicine, research 
and experimental

Provenance and peer review: 
Unsolicited article; Externally peer 
reviewed.

Peer-review model: Single blind

Peer-review report’s scientific 
quality classification
Grade A (Excellent): 0 
Grade B (Very good): B 
Grade C (Good): C 
Grade D (Fair): 0 
Grade E (Poor): 0

P-Reviewer: Abdelbasset WK, 
Saudi Arabia

Received: July 16, 2021 
Peer-review started: July 16, 2021 
First decision: October 18, 2021 
Revised: October 26, 2021 
Accepted: March 25, 2022 
Article in press: March 25, 2022 
Published online: May 16, 2022

Xue-E Fang, Dan-Ping Chen, Ling-Ling Tang, Department of Tuberculosis, Shanghai Pulmonary 
Hospital Affiliated to Tongji University, Shanghai 200000, Shanghai Province, China

Yan-Jun Mao, Department of Nursing, Shanghai Pulmonary Hospital Affiliated to Tongji 
University, Shanghai 200000, Shanghai Province, China

Corresponding author: Yan-Jun Mao, PhD, Academic Fellow, Department of Nursing, 
Shanghai Pulmonary Hospital Affiliated to Tongji University, No. 507, Zhengmin Road, 
Yangpu District, Shanghai 200000, Shanghai Province, China. maoyanjun_fk@tongji.edu.cn

Abstract
BACKGROUND 
Depression has been reported to be prevalent in patients with pulmonary 
tuberculosis (PTB). Moreover, several clinical symptoms of PTB and depression 
overlap, such as loss of appetite and malnutrition. However, the association 
between depression and malnutrition in TB patients has not been fully elucidated.

AIM 
To explore the association between depression and malnutrition in patients with 
PTB.

METHODS 
This hospital-based cross-sectional study included patients with PTB in Shanghai 
Pulmonary Hospital Affiliated to Tongji University from April 2019 to July 2019. 
The Patient Health Questionnaire-9 (PHQ-9) scale was used to evaluate depre-
ssion. The cut-off value was set at 10, and the nutritional state was determined by 
the body mass index (BMI). In addition, the Quality of Life Instruments for 
Chronic Diseases was employed to establish the quality of life (QOL). Univariable 
analysis and multivariable analysis (forward mode) were implemented to identify 
the independent factors associated with depression.

RESULTS 
A total of 328 PTB patients were screened for analysis. Eight were excluded for 
missing demographic data, four excluded for missing nutrition status, and sixteen 
for missing QOL data. Finally, 300 PTB patients were subjected to analysis. We 
found that depressive state was present in 225 PTB patients (75%). The ratio of 
malnutrition in the depressive PTB patients was 45.33%. Our results revealed 
significantly lower BMI, hemoglobin, and prealbumin in the depression group 

https://www.f6publishing.com
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than in the control group (P < 0.05). Moreover, the social status differed significantly (P < 0.05) 
between the groups. In addition, glutamic pyruvic transaminase and glutamic oxaloacetic transa-
minase in the depression group were significantly higher than those in the control group (P < 
0.05). Multivariable logistic regression analysis showed that BMI [odds ratio (OR) = 1.21, 95% 
confidence interval (CI): 1.163-1.257, P < 0.001] and poor social function (OR = 0.95, 95%CI: 0.926-
0.974, P = 0.038) were independently associated with depression.

CONCLUSION 
Malnutrition and poor social function are significantly associated with depressive symptoms in 
PTB patients. A prospective large-scale study is needed to confirm these findings.

Key Words: Depression; Pulmonary tuberculosis; Malnutrition; Quality of life; Comorbidity; China

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: In this hospital-based cross-sectional study, the data of 300 pulmonary tuberculosis (PTB) 
patients were subjected to analysis. The ratio of malnutrition in tuberculosis-depression syndemic patients 
was 45.33%. We found that body mass index and poor social function were independently associated with 
depression. Our present findings suggest that the early diagnosis and management of depression in patients 
with PTB can decrease the burden of malnutrition and improve outcomes.

Citation: Fang XE, Chen DP, Tang LL, Mao YJ. Association between depression and malnutrition in pulmonary 
tuberculosis patients: A cross-sectional study. World J Clin Cases 2022; 10(14): 4395-4403
URL: https://www.wjgnet.com/2307-8960/full/v10/i14/4395.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i14.4395

INTRODUCTION
Pulmonary tuberculosis (PTB), a chronic wasting disease, is a chronic pulmonary infection which is 
caused by Mycobacterium tuberculosis. An estimated 9.0-11.1 million PTB cases were diagnosed in 2018 
worldwide, 1.0 million of which were children[1]. PTB presents as a global public health problem, and 
the situation in developing countries, including China, is even worse. Despite the decreasing trend of 
PTB prevalence in China, PTB remains a considerable threat to public health due to the high number of 
PTB patients and the multidrug-resistant PTB burden[2]. Cumulative evidence revealed that depression 
was prevalent in people with chronic diseases[3]. In addition, the ratio of PTB patients with depression 
was higher than that in healthy populations[4]. In a hospital-based cross-sectional study conducted in 
Cameroon, Kehbila et al[5] found that more than 50% of PTB patients were affected by depression. In 
Manila, the Philippines, approximately 16.8% of the PTB patients reportedly had depression[6]. 
However, no hospital-based study has been published on the prevalence of this state in patients with 
PTB in China. Previous reports have evidenced that human immune deficiency virus infection, poor 
social support, and perceived stigma are risk factors for the development of depression in PTB patients
[7-9]. Moreover, the depression in patients with PTB is associated with insufficient health care and poor 
treatment compliance, which has led to drug resistance, morbidity, and mortality[10], negatively 
affecting the health-related quality of life (QOL) of PTB patients[11,12]. Additionally, PTB patients were 
susceptible to malnutrition, with a ratio of malnutrition from 38.3% to 75.0%[13]. Furthermore, 
malnutrition also triggered PTB relapse and increased mortality[14,15]. Appropriate and timely 
intervention for malnutritional and/or depressed PTB patients is a medical need. We hypothesized that 
depression may be prevalent in malnutritional PTB patients in China. Therefore, in this study, we aimed 
to evaluate the association between depression and malnutrition in PTB patients in China.

MATERIALS AND METHODS
Study design
This is a hospital-based cross-sectional study, which was conducted from April to July 2019 in Shanghai 
Pulmonary Hospital Affiliated to Tongji University, China. Patients with PTB were consecutively 
recruited for analysis. The inclusion criteria were as follows: (1) Clear consciousness; (2) Ability to 
communicate; (3) Patients who have provided informed consent and voluntarily participated in this 
study; and (4) Age above 18 years. The following exclusion criteria were applied: (1) A history of mental 
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Figure 1 Flow chart. PTB: Pulmonary tuberculosis; PLICD-PT: Quality of Life Instruments for Chronic Diseases-Pulmonary Tuberculosis.

illness; (2) Complications, such as disturbance of consciousness, chronic respiratory failure, and 
pulmonary encephalopathy; (3) Metabolic-related diseases such as thyroid disease; (4) Requirements for 
continuous non-invasive or invasive ventilation; (5) Unstable hemodynamics; (6) Cardiac or renal 
insufficiency; and (7) Extrapulmonary tuberculosis. All subjects provided written informed consent. The 
study protocol was approved by the Ethics Committee (No. K19-146).

Data collection
Data including age, educational level, occupation, marital status, body mass index (BMI), income, 
comorbidity, treatment duration, hemoglobin (Hb), albumin, liver function [alanine transaminase (ALT) 
and aspartate aminotransferase (AST)], and medical cost origin were collected by nurses (Fang XE, Chen 
DP, and Tang LL) who received uniform training by face-to-face interviews. On post-admission day, the 
patient’s height and weight were measured. The height was measured using a calibrated ruler (± 0.5 
cm); the actual body weight was measured using a corrected scale (± 0.2 kg). BMI was calculated as 
[weight (kg)/height (m2)]. Next, BMI was used to assess the nutritional status[16] (Supplementary
Table 1), and BMI less than 18.5 kg/m2 was considered to represent malnutrition[17].

Patient Health Questionnaire-9
Depression was evaluated by the Patient Health Questionnaire-9 (PHQ-9)[18], which consists of nine 
questions and has been validated in China with a Cronbach’s alpha value higher than 0.8. Each item 
was scored as 0 (not at all), 1 (several days), 2 (more than half of the days), or 3 (nearly every day); the 
total score ranged from 0 to 27. A PHQ-9 value higher than 10 showed a higher susceptibility to 
depression[19]. Hence, the included PTB patients were divided into two groups: Depression and 
control, based on a PHQ-9 threshold of 10.

QOL assessment
The level of QOL was assessed by the Quality of Life Instruments for Chronic Diseases-Pulmonary 
Tuberculosis (QLICD-PT)[20], which has been validated in China with a Cronbach’s alpha value higher 
than 0.7. The QLICD-PT includes three domains and a specific model: Physiological function (basic 
physiological function, independence, energy, and discomfort), psychological function (cognition, 
emotion, will, and personality), social function (interpersonal interaction, social support, and social 
role), and specific module (respiratory symptoms, systemic symptoms, drug side effects, and special 
psychology).

Sample size
The sample size for this study was calculated using the formula: n = (z)2p(1-p)/e2, where z is 1.96 [the 
value at 95% confidence interval (CI)], e is the standard error (estimated at 1/8), and p is the ratio of 
depression. We estimated that 50% of the PTB patients would develop depression. Considering a 
potential 20% loss, we established that at least 300 PTB patients for inclusion were required.

Statistical analysis
SPSS software (version 20.0 Chicago, IL, United States) was used to analyze the data. Continuous data 

https://f6publishing.blob.core.windows.net/061abe12-e32d-4bbb-b678-9beb4469f4c6/WJCC-10-4395-supplementary-material.pdf
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Table 1 Demographic characteristics

Variable
Age, yr 35.96 ± 13.17

Gender

Male 189 (63.00%)

Female 111 (37.00%)

Marital status

Married 180 (60.00%)

Unmarried 115 (38.30%)

Divorced/separated 5 (1.70%)

Education

Junior primary 153 (51.00%)

Senior primary secondary and above 147 (49.00%)

Occupation

Unemployed 170 (56.67%)

Employed 130 (43.33%)

Monthly income, Yuan

< 5000 159 (53.00%)

5000-10000 121 (40.30%)

> 10000 20 (6.70%)

TB treatment duration

< 6 mo 144 (48.00%)

6-12 mo 49 (16.30%)

> 12 mo 107 (35.70%)

Comorbidity

Diabetes mellitus 11 (3.70%)

Source of medical costs

Medical insurance 203 (67.60%)

Self-supporting 66 (22.00%)

Publicly-funded 31 (10.30%)

BMI 19.71 ± 2.94

Hb (g/L) 122.21 ± 22.88

ALB (g/L) 40.25 ± 11.61

Prealbumin 200.13 ± 75.46

PHQ-9 16.45 ± 5.35

AST (U/L) 25.66 ± 52.64

ALT (U/L) 26.12 ± 52.16

QLICD-PT

Physical domain 22.46 ± 3.90

Psychological domain 22.89 ± 8.13

Social domain 23.21 ± 6.50

Specific domain 39.38 ± 8.00
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BMI: Body mass index; Hb: Hemoglobin; ALB: Albumin; ALT: Alanine transaminase; AST: Aspartate aminotransferase; PHQ-9: Patient Health 
Questionnaire-9; TB: Tuberculosis.

are presented as the mean ± SD. Normality distribution was determined by the Shapiro-Wilk test. The 
Student’s independent t-test or Mann-Whitney test was used depending on the normality. Categorical 
data are expressed as numbers (percentages) and were analyzed using the c2 test. Univariable analysis 
was applied to identify the independent factors which are associated with depression. To identify 
potential confounders, factors with P < 0.1 in the univariable analysis were entered into the 
multivariable logistic regression model and were assessed using the forward mode. P < 0.05 was 
considered to indicate statistically significant differences.

RESULTS
Demographic data
A total of 328 PTB patients were recruited. Of them, we excluded eight for missing data, four for 
missing nutrition indicators of blood, and sixteen for missing QLICD-PT scale data. Finally, 300 PTB 
patients (91.46%) were subjected to analysis (Figure 1). The mean age of the respondents was 35.96 (± 
13.17; range 21-40, median 30) years. Of the patients included, 189 (63%) were men, 180 (60%) were 
married, 93 (31%) had undergraduate education, and 170 (56.67%) were unemployed (Table 1).

Factors associated with depression in PTB patients
Based on the PHQ-9 score at 10, the PTB patients were divided to depression (n = 225, 75%) and control 
(n = 75, 25%) groups. The ratio of malnutrition among depressive status with PTB patients was 45.33% 
(Table 2). No statistically significant differences were detected between the groups in age, gender, 
marital status, education level, occupation, monthly income, TB treatment duration, comorbidity, or 
origin of medical costs (P > 0.05). The values of BMI (P < 0.001), Hb (P < 0.05), prealbumin (P < 0.05), 
and social function of QLICD-PT (P < 0.05) in the depression group were significantly lower than those 
in the control group. In addition, AST and ALT in the depression group were significantly higher than 
those in the control group (Table 2). Finally, logistic regression analysis was used to evaluate the 
possible factors that influence depression. As can be seen in Table 3, BMI [odds ratio (OR) = 1.21, 95% 
confidence interval (CI): 1.163-1.257, P < 0.001] and poor social function (OR = 0.95, 95%CI: 0.926-0.974, 
P = 0.038) were independently associated with depression.

DISCUSSION
The assessment of the depressive state in patients with PTB using the PHQ-9 scale showed that 75% of 
the study subjects developed depression. In addition, the results of the present study also suggest that 
nutritional status and social function were independent risk factors for depression. In clinical practice, 
nutrition management and psychological counseling for PTB patients are highly necessary.

The prevalence of depression in the PTB patients included in the present study was estimated to be 
higher than that determined in other studies; for example, it was 41.1% in Nigeria[21], 61.1% in 
Cameron[5], 56% in Pakistan[22], 54% in Ethiopia[23], and 69.6% in Liaoning Province of China[3]. In 
other investigations, the comorbidity of mental disorders in hospitalized patients ranged from 19%[24] 
to 80%[25]. In a study performed in the Philippines, the depressive state among PTB patients was 16.8%
[6]. These findings suggest that the depressive state in PTB patients varies and is country-specific. In the 
present study, the depression ratio was 75%, which was higher than those in most of the published 
reports. This discrepancy may be due to differences in the sample size, race, country-specific features, 
patient populations (hospitalized or not), and the specific depression assessment tool implemented.

Here, we found that the ratio of malnutrition among depressive PTB patients was 45.33%. Patients 
with non-depression status had higher levels of BMI, Hb, and prealbumin than patients with 
depression. Furthermore, the ratio of anemia among depressive PTB patients was 86.32%, which may 
due to the effect of TB on red blood cell production, such as decreased erythrocyte lifespan, poor 
erythrocyte iron incorporation, and decreased sensitivity to erythropoietin[16]. Masumoto et al[6] also 
recommended that additional attention should be paid to malnourished PTB patients and those with 
poor social support to identify depression. Therefore, nutritional support for PTB patients may be 
necessary.

Nutrition problems may be caused by mental health issues, and thus the symptoms of malnutrition 
and psychological distress may overlap[26]. In this study, we found an association between 
malnutrition and depression, in which the following factors might be involved or causative: (1) 
Depression may lead to loss of appetite and digestive dysfunction; (2) Continuous mental stimulation 
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Table 2 Factors associated with depression in pulmonary tuberculosis patients

Depression status

PHQ  10 (n = 225) PHQ < 10 (n = 75)
P value

Age, yr 36.20 ± 13.32 35.27 ± 12.27 0.598

Gender 0.371

Male 146 (64.40%) 44 (58.70%)

Female 36 (80.00%) 31 (41.30%)

Marital status 0.555

Married 134 (59.60%) 46 (61.30%)

Single co-habiting 88 (39.10%) 27 (36.00%)

Divorced/separated 3 (1.30%) 2 (2.70%)

Educational level 0.809

Junior primary 114 (51.10%) 38 (50.67%)

Senior primary, secondary, and above 111 (48.90%) 37 (49.33%)

Occupation 0.998

Unemployed 123 (54.67%) 47 (61.84%)

Employed 102 (45.33%) 28 (37.33%)

Monthly income, Yuan 0.302

< 5000 123 (54.70%) 36 (48.00%)

5000-10000 88 (39.10%) 33 (44.00%)

> 10000 14 (6.20%) 6 (8.00%)

TB treatment duration 0.559

< 6 mo 105 (46.70%) 39 (52.00%)

6-12 mo 39 (17.30%) 10 (13.30%)

> 12 mo 81 (36.00%) 26 (34.70%)

Comorbidity

Diabetes mellitus 7 (3.10%) 4 (5.33%) 0.376

Hemoptysis 29 (12.90%) 6 (7.80%) 0.254

Source of medical costs 0.503

Medical insurance 153 (68.00%) 50 (66.67%)

Self-supporting 53 (23.60%) 13 (17.33)

Publicly-funded 19 (8.40%) 12 (16.00%)

Nutrition related indicators

BMI 19.26 ± 2.63 21.22 ± 3.45 < 0.001a

Hb (g/L) 120.21 ± 24.37 128.79 ± 16.12 0.004a

ALB (g/L) 40.81 ± 13.10 38.59 ± 4.60 0.254

Prealbumin 176.10 ± 2.68 210.96 ± 63.17 0.001a

QLICD-PT

Physical function 27.27 ± 53.00 8.04 ± 1.28 0.331

Psychological function 30.18 ± 8.55 23.01 ± 4.83 0.173

Social function 23.21 ± 6.66 29.01 ± 6.68 0.004a

Specific function 40.03 ± 7.93 23.21 ± 6.00 0.562

Liver function
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ALT (U/L) 37.77 ± 40.92 34.04 ± 90.36 0.036a

AST (U/L) 37.84 ± 38.41 33.25 ± 94.75 0.014a

aP < 0.05.
BMI: Body mass index; Hb: Hemoglobin; ALB: Albumin; ALT: Alanine transaminase; AST: Aspartate aminotransferase; PHQ-9: Patient Health 
Questionnaire-9; TB: Tuberculosis.

Table 3 Multivariable logistic regression

Variable OR 95%CI P value

BMI 1.21 1.163-1.257 < 0.001

Social function 0.95 0.926-0.974 0.038

Hb 0.99 0.982-1.012 0.67

Prealbumin 1.00 0.998-1.002 0.65

Psychological function 0.99 0.958-1.043 0.97

ALT 1.00 0.978-1.025 0.93

AST 0.99 0.967-1.025 0.75

OR: Odds ratio; CI: Confidence interval; Hb: Hemoglobin; ALT: Alanine transaminase; AST: Aspartate aminotransferase.

leads to serious vegetative nerve dysfunction and endocrine imbalance, which affects the body’s 
absorption of nutrients; and (3) The disease itself can increase catabolism, promoting protein 
decomposition and reducing protein synthesis. In addition, a negative association between depression 
and poor social function may exist. There may be a vicious circle, including malnutrition, QOL, and 
depression. Malnutrition may aggravate depression and seriously affect the QOL, while the loss of 
appetite in depressed patients can lead to malnutrition.

This study is not without limitations. As it was hospital-based cross-sectional, the risk factors for 
depression in different treatment periods in patients with PTB could not be identified. Additionally, no 
additional validation of the depression and QOL scales was performed. Moreover, the nutritional status 
was evaluated by BMI, while many other indicators could also reflect the nutritional status. The energy 
intake was not assessed, which could have introduced bias. Furthermore, data of the severity of PTB 
were not collected. Socio-economic status was reported to be a confounding factor between nutritional 
status and depression[27]. However, we did not explore that association.

CONCLUSION
In conclusion, the findings of the present study suggest that depression is common in hospitalized PTB 
patients, and psychological counseling or management and nourishment adjustments may be needed. 
To confirm the findings of the present study, a well-designed prospective large-scale study is needed.

ARTICLE HIGHLIGHTS
Research background
It has been reported that depression is prevalent in patients with pulmonary tuberculosis (PTB). 
Moreover, several clinical symptoms of PTB and depression overlap, such as loss of appetite and 
malnutrition. However, the association between depression and malnutrition in TB patients has not 
been fully understood.

Research motivation
The present study aimed to explore the association between depression and malnutrition in patients 
with PTB.

Research objectives
The present study aimed to explore the association between depression and malnutrition in patients 
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with PTB.

Research methods
This hospital-based cross-sectional study included patients with PTB in Shanghai Pulmonary Hospital 
Affiliated to Tongji University from April 2019 to July 2019. The Patient Health Questionnaire-9 (PHQ-9) 
scale was used to evaluate depression and the cut-off value was set at 10, and the nutritional state was 
determined by the body mass index (BMI). In addition, the Quality of Life Instruments for Chronic 
Diseases was employed to quantify the quality of life (QOL). Univariable analysis and multivariable 
analysis (forward mode) were used to identify the independent factors associated with depression.

Research results
A total of 328 PTB patients were screened for analysis. Eight were excluded for missing demographic 
data, four excluded for missing nutrition status, and sixteen for missing QOL data. Finally, 300 PTB 
patients were subjected to analysis. It was found that depressive state was present in 225 PTB patients 
(75%). The ratio of malnutrition in the depressive PTB patients was 45.33%. It was found that BMI, 
hemoglobin, and prealbumin in the depression group were significantly lower than those in the control 
group (P < 0.05). Moreover, the social status (P < 0.05) significantly differed between the groups. In 
addition, glutamic pyruvic transaminase and glutamic oxaloacetic transaminase in the depression group 
were significantly higher than those in the control group (P < 0.05). Multivariable logistic regression 
analysis showed that BMI [odds ratio (OR) =1.21, 95% confidence interval (CI): 1.163-1.257, P < 0.001] 
and poor social function (OR = 0.95, 95%CI: 0.926-0.974, P = 0.038) were independently associated with 
depression.

Research conclusions
Malnutrition and poor social function are significantly associated with depressive symptoms in PTB 
patients. A prospective large-scale study is needed to confirm these findings.

Research perspectives
Malnutrition and poor social function are significantly associated with depressive symptoms in PTB 
patients. A prospective large-scale study is needed to confirm these findings.
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