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Abstract: Objective: This study aimed to systematically evaluate the prevalence of psychogenic cough in patients
with chronic cough in China by meta-analysis, which may provide evidence for the empirical diagnosis and treatment
of chronic cough and for the updating of related guidelines. Methods: Based on the pre-defined inclusion and exclu-
sion criteria, studies were searched in databases. Studies (English or Chinese) published before June 2015 were
collected, and the prevalence of psychogenic cough in Chinese patients with chronic cough was analyzed. Results:
The overall prevalence of psychological cough was 3.02% (95% Cl: 2.53%-3.60%). There were heterogeneity and
publication bias among these studies. Subgroup analysis: the prevalence of psychological cough in children was
lower than in other patients (2.82%, OR=0.90, 95% Cl: 2.21%-3.59%); the prevalence of psychological cough in
children aged 7-14 years was higher than in children aged 3-6 years (6.22%, OR=2.14, 95% CI: 4.30%-8.90%); the
prevalence of psychological cough in first class hospitals was lower than in other hospitals (2.73%, OR=0.66, 95%
Cl: 2.26%-3.30%); the prevalence of psychological cough in southern coastal areas was higher than in northern
coastal areas, southern inland areas and northern inland areas and northern inland areas, respectively (3.94%,
95% Cl: 3.11%-4.98%, OR=2.18, 1.56 and 1.53) (P<0.05 for all). Conclusion: In available studies, the prevalence of
psychological cough in Chinese inpatients with chronic cough is 3.02% and higher in non-paediatrics departments,
school-age children, non-first class hospitals and southern coastal areas. There are heterogeneity and publication
bias in available studies.
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the Chinese Guideline for the Prevention and
Treatment of Cough was used.

Introduction

Psychogenic cough refers to the chronic cough

due to serious psychological problems and has
descriptive and exclusive diagnostic features.
The typical symptom is daytime cough [1], but it
never occurs during sleep or when the patient
focuses on a thing. In addition, it is often
accompanied by symptoms of anxiety [2].
Psychogenic cough is also known as “barking
cough of puberty” [3], psychogenic cough tic
[4], operant cough [5], neurogenic cough [6],
psychogenic habit cough [7], “psychogenic
cough”, “habit cough”, “neurogenic cough”,
“cough related to psychological factors” and
“Somatic Cough Syndrome” [8]. In the present
study, psychogenic cough as recommended in

Psychogenic cough is an uncommon cause of
chronic cough, and the diagnostic criteria for
psychogenic cough are still controversial, which
usually cause misdiagnosis and missed diagno-
sis [9]. In China, psychogenic cough was not
reported [10, 11] or included in the unknown
causes in studies focusing on the causes of
chronic cough [12-15]. However, the exclusive
diagnostic feature of psychogenic cough sug-
gests that the diagnosis of psychogenic cough
can not be neglected, and increasing attention
has been paid to the diagnosis of psychogenic
cough in recent years [16]. In available studies,
the proportion of psychogenic cough as a cause
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of chronic cough varies between studies, and
studies on psychogenic cough are usually con-
ducted in either children or other populations.
To date, no study has been conducted to sys-
tematically analyze the prevalence of psycho-
genic cough in Chinese patients. In this study,
the prevalence of psychogenic cough was
investigated since the publication of guidelines
of Paediatrics Department [1] and Respiratory
Department [17], aiming to provide evidence
for the empirical diagnosis and treatment of
psychogenic cough and for the modification of
guidelines.

Methods
Literature searching

Two authors independently searched the
PUBMED, EMBASE, Chinese Biological Liter-
ature Service System (CBM), Chinese National
Knowledge Infrastructure (CNKI), Chinese
Science and Technology Journal Databases
(VIP), Wangfang Databases and master and
doctor thesis database. Studies in English and
Chinese and reporting the psychogenic cough
in Chinese inpatients with chronic cough were
searched, and studies were published before
June 17, 2015. The Chinese terms for search-
ing included 1) psychological cough, psycho-
genic cough, habit cough, and neurogenic
cough; 2) cough and chronic cough; 3) Neurosis;
depression; depressive neurosis; anxiety; anxi-
ety disorder; neurasthenia; hypochondriac;
obsessive-compulsive disorder; phobia; hyste-
ria; mental disorder; mental iliness; psychiatric;
somatic disorder; conversion disorder. 4)
Pandemics; prevalence; incidence. The English
terms included 1) Psychogenic cough; Habit
cough; tic cough; vocal tic; operant cough; bark-
ing cough; nervous cough; Psychogenic habit
cough; functional cough; honking cough;
Involuntary cough. 2) Cough; chronic cough. 3)
mental; depression; anxiety; Psycho*; stress;
somatic. (4) Prevalence; inciden*; epidemic*;
rate. Studies were confined to humans. In addi-
tion, the references of identified literatures
were also manually searched for more studies.

Screening of literatures
Inclusion criteria: 1) Observational studies and

epidemiological studies on current situation; 2)
chronic cough inpatients with psychogenic
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cough were included; 3) The diagnosis of chron-
ic cough patients in non-pediatrics depart-
ments (=14 years) was based on the guideline
developed by the Asthma Group of Respiratory
Diseases Branch (duration of cough: >8 weeks)
[2, 17]; the diagnosis of chronic cough patients
in department of pediatrics (<14 years) was
based on the guideline developed by the
Respiratory Disease Group of Pediatrics branch
(duration of cough: >4 weeks); (4) The detection
rate of psychogenic cough was present in stud-
ies or data available in studies were able to be
used to calculate the detection rate of psycho-
genic cough.

Exclusion criteria: 1) Patients did not meet the
diagnostic criteria for chronic cough; 2) Data
were abnormal or incomplete, or data extrac-
tion was impossible; 3) Different studies
focused on the sample patient population or
the same data were used repeatedly; studies
with incomplete data were excluded; 4) non-
human studies were excluded; 5) review, case
report, comment, meeting minutes and studies
with incomplete publication were excluded; 6)
studies with incomplete or unclear information
were excluded.

Literatures were input into EndnoteXb, and
repeated literatures were excluded. Then, two
authors screened the remaining literatures.
Initial screening was conducted by reviewing
the titles and abstracts, which was confirmed
by reading the full text. Whether the study was
included was based on the exclusion criteria.
Any discrepancy was resolved by discussion
with a third author.

Data extraction

All the data were extracted by two authors inde-
pendently and then cross-checked, and any
discrepancy was resolved by discussion with a
third author.

Quality assessment

According to the Strengthening the Reporting of
Observational studies in Epidemiology (STROB)
[18, 19], the quality of title, abstract, introduc-
tion, methods, results and discussion were
assessed. A total of 22 items were assessed,
and each has a score of 1 with the total score
of 22. Assessment was done by two authors
independently and an average was obtained.
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Study Events Total Proportion 95%-Cl W(random)
Pan Q 2008 3 120 H— 0.02500 [0.00519;0.07132] 1.8%
Li JH 2009 1 185 »—i 0.00541 [0.00014; 0.02975] 0.8%
Jiang H 2009 4: 145 7—— 0.02740 [0.00751; 0.06866] 2.2%
Luo W 2009 6 108 ——F&— 0.05556 [0.02066; 0.11700] 2.8%
Yang XF 2009 3 90— 0.03333 [0.00693; 0.09434] 1.8%
Yu G 2009 9 180 +F— 0.05000 [0.02312; 0.09279] 3.4%
Liu YJ 2009 1 h3i—— 0.01887 [0.00048; 0.10070] 0.8%
Lei ZQ 2010 4 150 —+— 0.02667 [0.00731;0.06687] 22%
YangJ 2010 1 266 % 0.00376 [0.00010; 0.02077] 0.8%
Lu M 2010 3 109 &+— 0.02752 [0.00571; 0.07833] 1.8%
SuHS 2010 15 179.%= 0.00559 [0.00014; 0.03073] 0.8%
Han CX 2010 1 180 ~— 0.00556 [0.00014,; 0.03056] 0.8%
Hou JY 2010 1 86 +—— 0.01163 [0.00029; 0.06309] 0.8%
Wang HX 2010 4 60 —F—— 0.06667 [0.01846;0.16199] 21%
Shao XS 2010 2 98 —#— 0.02041 [0.00248; 0.07178] 1.3%
Fei LL 2010 4 130 —=— 0.03077 [0.00845; 0.07691] 2.2%
Han B 2010 2: 30 H 0.06667 [0.00818; 0.22074] 1.3%
WuY 2010 10 210 45— 0.04762 [0.02307, 0.08583] 3.6%
YuLY 2010 5 60 — 0.08333 [0.02761; 0.18386] 2.4%
Fan PP 2010 2: H0x—i— 0.04000 [0.00488;0.13714] 1.3%
Wu GY 2010 3 69 —:""_ 0.04348 [0.00906; 0.12185] 1.8%
Li XM 2011 3 134 =— 0.02239 [0.00464; 0.06403] 1.8%
Ma ZH 2011 4 273 E— 0.01794 [0.00491; 0.04529] 22%
Yang MQ 2011 5: 123 —""'_‘ 0.04065 [0.01333;0.09232] 25%
Ren KF 2011 2: 80 —8— 0.02500 [0.00304; 0.08741] 1.3%
LuCS 2011 1 90 =— 0.01111 [0.00028; 0.06036] 0.8%
YuJL 2011 4 105 *"‘— 0.03810 [0.01048; 0.09467] 2.2%
Zhang XB 2011 1T AL 0.00901 [0.00023; 0.04917] 0.8%
Fu QJ 2011 9 120 — 0.07500 [0.03487;0.13760] 3.4%
Lin JG 2011 3t A0 0.02727 [0.00566; 0.07764] 1.8%
Liu SY 2011 2 118 ""'f_ 0.01695 [0.00206; 0.05989] 1.3%
Chen XH 2012 6 182 - — 0.03297 [0.01219; 0.07037] 2.8%
Du XR 2012 3 138 E— 0.02174 [0.00451; 0.06222] 1.8%
Ling ZJ 2012 1 89 “"‘"—" 0.01124 [0.00028; 0.06102] 0.8%
LiuY 2012 2 24 * 0.08333 [0.01026; 0.26997] 1.3%
Li JM 2012 3 108 =— 0.02778 [0.00577; 0.07904] 1.8%
Li NJ 2012 2 80 —&—— 0.02500 [0.00304; 0.08741] 1.3%
Ding QL 2012 2 96 —"'f_ 0.02083 [0.00253; 0.07324] 1.3%
Wei MX 2012 37 410 H—— 0.02727 [0.00566; 0.07764] 1.8%
Zhang HL 2012 25 739 & 0.03383 [0.02201; 0.04954] 4.8%
Zeng LX 2012 1 87 "'—j_ 0.01149 [0.00029; 0.06238] 0.8%
Wu LL 2012 12 154 e——— 0.07792 [0.04091; 0.13216) 3.8%
LiJ 2013 5 310 #+ 0.01613 [0.00526; 0.03724] 25%
Pan HS 2013 3: 39 0.07692 [0.01615; 0.20870] 1.7%
ShiL 2013 4. BF ‘=t 0.05970 [0.01650; 0.14586] 21%
Liu XM 2013 1 247 | 0.00405 [0.00010; 0.02235] 0.8%
Liu YL 2013 3 100 —— 0.03000 [0.00623; 0.08518] 1.8%
LuYR 2014 3 166 ""'j— 0.01807 [0.00374; 0.05190] 1.8%
Gao DY 2014 23 25— 0.01600 [0.00194; 0.05660] 1.3%
LiHX 2014 2 194 =+ 0.01031 [0.00125; 0.03674] 1.3%
Ren YF 2014 3 158 —"— 0.01899 [0.00393; 0.05448] 1.8%
Jin KW 2014 13 358 - 0.03631 [0.01947;0.06130] 40%
Wu LW 2014 2 120 +— 0.01667 [0.00202; 0.05891] 1.3%
Wang YX 2014 3 126 —/— 0.02381 [0.00494; 0.06800] 1.8%
Wang SQ 2014 1 326 = : 0.00307 [0.00008; 0.01697] 0.8%
Random effects model 7916 ¢ 0.03018 [0.02526; 0.03601] 100%

Heterogeneity: I-squared=33.3%, rau-swared=a:.1393. p=0.0103
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Figure 1. Forest plot of detection rate of psychogenic cough in Chinese inpatients with chronic cough.

Statistical analysis

The extracted data were subjected to meta
analysis with R-3.1.2 software. Each detection
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rate was subjected to double arcsine conver-
sion, and the combined value was calculated
according to the weight of sample size in each
study. Finally, the reverse conversion was con-
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Study Events Total . Proportion 95%-Cl W(random)
age = <14 years old :

Yu G 2009 9 180 “-“"—“ 0.05000 [0.02312; 0.09279] 3.6%
Shao XS 2010 2 98 —'— 0.02041 [0.00248; 0.07178] 1.5%
Han B 2010 2: 30 T 0.06667 [0.00818; 0.22074] 1.4%
WuY 2010 10 2100 —— 0.04762 [0.02307;0.08583] 3.7%
YulY 2010 5 60 —— 0.08333 [0.02761; 0.18386] 2.6%
Fan PP 2010 2 80—t 0.04000 [0.00488; 0.13714] 1.4%
Wu GY 2010 3 69 —'-‘— 0.04348 [0.00906; 0.12185] 1.9%
Yang J 2010 1. 266+ 0.00376 [0.00010;0.02077] 0.8%
LuM 2010 3 109 —1— 0.02752 [0.00571; 0.07833] 1.9%
Han CX 2010 1 180 ‘—' 0.00556 [0.00014; 0.03056] 0.8%
Zhang XB 2011 . 1=t 0.00901 [0.00023; 0.04917] 0.8%
Lin JG 2011 3 110 —‘— 0.02727 [0.00566; 0.07764] 1.9%
Liu SY 2011 2 418 71— 0.01695 [0.00206; 0.05989] 1.5%
Ma ZH 2011 4 223 —'-'— 0.01794 [0.00491; 0.04529] 2.4%
Wei MX 2012 3: 110 —‘— 0.02727 [0.00566; 0.07764) 1.9%
Zhang HL 2012 25 739 — 0.03383 [0.02201; 0.04954] 5.0%
Chen XH 2012 6 182 '*‘—‘ 0.03297 [0.01219; 0.07037] 3.0%
LiuY 2012 2 24 H 0.08333 [0.01026; 0.26997] 1.4%
LiJM 2012 3 108 —\— 0.02778 [0.00577; 0.07904] 1.9%
LiJ 2013 5 310 -'-" 0.01613 [0.00526; 0.03724] 2.7%
Pan HS 2013 3 39 ! 0.07692 [0.01615; 0.20870] 1.9%
Liu XM 2013 1 247 +— 0.00405 [0.00010; 0.02235] 0.8%
Jin KW 2014 13 358 —— 0.03631 [0.01947; 0.06130] 4.1%
Wu LW 2014 2 120 —'-‘— 0.01667 [0.00202; 0.05891] 1.5%
Wang YX 2014 3 126 —*-— 0.02381 [0.00494; 0.06800] 2.0%
Wang SQ 2014 g 3265 0.00307 [0.00008; 0.01697] 0.8%
LUuYR 2014 3 166 —'-'— 0.01807 [0.00374; 0.05190] 2.0%
LiHX 2014 2 194 -'—- 0.01031 [0.00125; 0.03674] 1.5%
Ren YF 2014 I L e 0.01899 [0.00393; 0.05448] 2.0%
Random effects n 5021 Q 0.02816 [0.02205; 0.03589] 58.8"
age =214 years old :

Pan Q2008 3 120 —"— 0.02500 [0.00519;0.07132] 2.0%
Jiang H 2009 4 146 —‘— 0.02740 [0.00751; 0.06866] 2.4%
Li JH 2009 1 3851 0.00541 [0.00014; 0.02975] 0.8%
Liu YJ 2009 1 53 —'— 0.01887 [0.00048; 0.10070] 0.8%
Yang XF 2009 L i Cea— 0.03333 [0.00693; 0.09434] 1.9%
FeiLL 2010 4 130 —r— 0.03077 [0.00845; 0.07691] 23%
Hou JY 2010 1 86 -‘—'— 0.01163 [0.00029; 0.06309] 0.8%
Lei ZQ 2010 4. 150 —— 0.02667 [0.00731; 0.06687] 2.4%
SuHS 2010 1 179 "—‘ 0.00559 [0.00014; 0.03073] 0.8%
Wang HX 2010 4 60 —t——r—— 0.06667 [0.01846; 0.16199] 2.3%
FuQJ 2011 9 120 —"— 0.07500 [0.03487;0.13760] 3.5%
Li XM 2011 3 134 —*-— 0.02239 [0.00464, 0.06403] 2.0%
LuCS 2011 1 90 +—— 0.01111 [0.00028; 0.06036] 0.8%
Ren KF 2011 2 80 —"— 0.02500 [0.00304; 0.08741] 1.4%
Yang MQ 2011 5 123 —'-'— 0.04065 [0.01333;0.09232] 2.7%
Zeng LX 2012 1 gl 0.01149 [0.00029; 0.06238] 0.8%
Ding QL 2012 2 96 —‘— 0.02083 [0.00253; 0.07324] 15%
Li NJ 2012 25 80— 0.02500 [0.00304; 0.08741) 1.4%
Ling ZJ 2012 1 89 —'—— 0.01124 [0.00028; 0.06102] 0.8%
Wu LL 2012 12 154 e 0.07792 [0.04091; 0.13216] 4.0%
LiuYL 2013 3 Apr—r— 0.03000 [0.00623;0.08518] 1.9%
ShiL 2013 4. .67 : 0.05970 [0.01650; 0.14586] 2.3%
Gao DY 2014 2. 425 = 0.01600 [0.00194; 0.05660] 1.5%
Random effects model 2544 '¢> 0.03125 [0.02324; 0.04191] 41.2¢
Random effects model 7565 ¢ 0.02947 [0.02444; 0.03551] 100%

Heterogeneity: I-squared=35.1%, tau-squared=0. 1?3, p=¢|J.0078I : |
005 01 015 02 025

Figure 2. Forest plot of detection rate of psychogenic cough in paediatrics department and non-paediatrics depart-
ments.
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Study Events Total Proportion 95%-CI W(random)
class =1 :

Pan Q 2008 3 120 —%— 0.02500 [0.00519; 0.07132] 1.8%
Li JH 2009 1. 1855 0.00541 [0.00014; 0.02975]) 0.8%
Yang XF 2009 3 T 0.03333 [0.00693; 0.09434] 1.8%
Yu G 2009 g 180 v —— 0.05000 [0.02312; 0.09279] 3.4%
Fan PP 2010 2: Hy—mr— 0.04000 [0.00488; 0.13714] 1.3%
Han CX 2010 1 180 ~— 0.00556 [0.00014; 0.03056] 0.8%
Hou JY 2010 1: 86— 0.01163 [0.00029; 0.06309] 0.8%
Lei ZQ 2010 4 150 —— 0.02667 [0.00731; 0.06687) 2.2%
Shao XS 2010 2. 98— 0.02041 [0.00248; 0.07178] 1.3%
Wang HX 2010 4 B0y % 0.06667 [0.01846; 0.16199] 2.1%
Yang J 2010 1: 266 0.00376 [0.00010; 0.02077] 0.8%
Lu CS 2011 d: 90— 0.01111 [0.00028; 0.06036] 0.8%
Ma ZH 2011 4. 293t —ri— 0.01794 [0.00491; 0.04529] 2.2%
Yang MQ 2011 5y 123 ridte— 0.04065 [0.01333; 0.09232] 25%
Yu JL 2011 4 105 —]——— 0.03810 [0.01048; 0.09467] 2.2%
Zhang XB 2011 7R 7 b 0.00901 [0.00023; 0.04917] 0.8%
Chen XH 2012 6: 182 —— 0.03297 [0.01219; 0.07037] 28%
Ding QL 2012 25 T8 0.02083 [0.00253; 0.07324] 1.3%
DuXR 2012 3 138 —44— 0.02174 [0.00451; 0.06222] 1.8%
LiJM 2012 3 108 —/——— 0.02778 [0.00577; 0.07904] 1.8%
Wei MX 2012 3 o —+—= 0.02727 [0.00566; 0.07764] 1.8%
Zhang HL 2012 25 139 = 0.03383 [0.02201; 0.04954] 4.8%
LiJ 2013 5 310 —~*+ 0.01613 [0.00526; 0.03724] 25%
Liu XM 2013 1 2474 0.00405 [0.00010; 0.02235] 0.8%
Liu YL 2013 3 100 &/ 0.03000 [0.00623; 0.08518] 1.8%
Li HX 2014 2 194 — 0.01031 [0.00125; 0.03674] 1.3%
LuYR 2014 3. 1664—%— 0.01807 [0.00374, 0.05190] 1.8%
Wang YX 2014 3 126 -——— 0.02381 [0.00494; 0.06800] 1.8%
Random effects model 4633 €@ 0.02612 [0.02107;0.03233] 49.8°
Jiang H 2009 4. 146 —4— 0.02740 [0.00751; 0.06866] 2.2%
Liu YJ 2009 1 53— 0.01887 [0.00048; 0.10070] 0.8%
Luo W 2009 6; 108, ST 0.05556 [0.02066; 0.11700] 2.8%
FeiLL 2010 4 130 —)— 0.03077 [0.00845; 0.07691] 22%
Han B 2010 2 .30 0.06667 [0.00818; 0.22074] 1.3%
LuM 2010 35 209y —t—x 0.02752 [0.00571; 0.07833] 1.8%
SuHS 2010 1 179+ 0.00559 [0.00014; 0.03073] 0.8%
Wu GY 2010 35 (6% —yr——— 0.04348 [0.00906; 0.12185] 1.8%
WuY 2010 10; 2100 +—— 0.04762 [0.02307, 0.08583] 3.6%
YulY 2010 5 60 —— 0.08333 [0.02761; 0.18386] 2.4%
FuQJ 2011 9 120 —_— 0.07500 [0.03487; 0.13760] 3.4%
Li XM 2011 3 134 44— 0.02239 [0.00464; 0.06403] 1.8%
Lin JG 2011 3 110 —F/— 0.02727 [0.00566; 0.07764] 1.8%
Liu SY 2011 P 7 | 0.01695 [0.00206; 0.05989] 1.3%
Ren KF 2011 2 B 0.02500 [0.00304; 0.08741] 1.3%
Zeng KX 2012 e Bl 0.01149 [0.00029; 0.06238] 0.8%
liNJ 2012 2 80— 0.02500 [0.00304; 0.08741] 1.3%
Ling ZJ 2012 1 80— 0.01124 [0.00028; 0.06102] 0.8%
LiuY 2012 2 24 0.08333 [0.01026; 0.26997] 1.3%
WuLL 2012 12 154 —— 0.07792 [0.04091; 0.13216] 3.8%
Pan HS 2013 32 39 0.07692 [0.01615; 0.20870] 1.7%
ShiL 2013 & 0l ==t 0.05970 [0.01650; 0.14586] 2.1%
Gao DY 2014 23 125~ 0.01600 [0.00194; 0.05660] 1.3%
Jin KW 2014 13; 358 wb— 0.03631 [0.01947; 0.06130] 4.0%
Ren YF 2014 3 158 —+—— 0.01899 [0.00393; 0.05448] 1.8%
Wang SQ 2014 1 326 =1 0.00307 [0.00008; 0.01697] 0.8%
Wu LW 2014 2

0.01667 [0.00202; 0.05891] 1.3%

0.03631 [0.

Ran 1801; 0.04695] 50.2%

dom effects model

Random effects model 7916 ? 0.03018 [0.02526; 0.03601] 100%
Heterogeneity: I-squared=33.3%, tau-squared=0.1393, p=0.0103
I I I

T 1
005 01 0.15 02 025

Figure 3. Forest plot of detection rate of psychogenic cough in first class hospitals and non-first class hospitals.
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Proportion

0.005556
0.010309
0.027778
0.017937
0.018987
0.025000
0.033333
0.011628
0.025000
0.066667
0.040650

0.040000
0.016949
0.004049
0.003067
0.023810
0.043478

0.032967
0.083333
0.018072
0.027523
0.003759
0.016000
0.027397
0.026667
0.005405
0.025000
0.005587
0.022388
0.011236
0.030000
0.055556
0.021739

0.066667
0.036313
0.016129
0.027273
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Figure 4. Forest plot of detection rate of psychogenic cough in Nothern inland areas, northern costal areas, south-

ern inland areas and southern costal areas.
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tients with chronic cough.

ducted to obtain the combined detection rate
and its 95% confidence interval. The heteroge-
neity was examined with Homogeneity test (Q
test; =0.1). At the same time, the heterogene-
ity was quantified with 2. The P of >0.10 and P
of <560% suggest the homogeneity and fixed
effects model was used for meta analysis; on
the contrary, there was heterogeneity, and ran-
dom effects model was used. Publication bias
was tested with Eggers’ test. After removing
the studies with the lowest quality, the com-
bined value was re-calculated for the analysis
of sensitivity with a=0.05. According to the fac-
tors potentially affecting the heterogeneity
among studies, subgroup analysis was con-
ducted. To differentiate different age groups
and different groups determined by guidelines,
age groups included children group (preschool
children: 3-6 years; school children: 7-14 years)
and non-children group (>14 years); different
area groups included Northern coastal group,
northern inland group, southern coastal group
and southern inland group. The China mainland
is divided into northern China and southern
China along the Qinling-Huaihe line. The north-
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difference

T the Division between Co-
-2 stal Cities and Inland Cities
(State Planning Commis-
sion and National Bureau
of Statistics) in 1982,
the costal regions include
Liaoning, Hebei, Beijing,
Tianjing, Shandong, Jinagsu, Shanghai, Zhe-
jiang, Fujian, Guangdong, Guangxi, Hainan,
Taiwan and Aomen. The hospitals are divided
into first class hospitals and non-first class hos-
pitals. For statistical analysis, t test, analysis of
variance and Wilcoxon signed rank test were
employed for the comparisons of detection
rates among studies depending the character-
istics of data.

Results
Baseline characteristics of included studies

A total of 1155 studies were identified, and
finally, 55 studies were included for analysis. All
of them were published in Chinese and from
China mainland.

Quality evaluation

STROBE assessment showed the lowest score
was 9 and the highest score was 20 with a
mean score of 14+3. Moreover, results pub-
lished in these studies were reliable (ICC=0.88).
Of these studies, 10 had the score of <11, sug-
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gesting a low quality, and following factors
affected the quality of these studies: missing
values were not addressed in 96.35% of stud-
ies, rationale determining the sample size was
not described in 98.18% of studies, follow up
was not conducted to modify the diagnosis in
61.82% of studies, and the characteristics of
patients and/or specific therapies were not
introduced in 14.55% of studies.

Heterogeneity test

There was Heterogeneity among 55 studies
included (*=33.3%, P=0.010, P<0.1) and thus
Random effects model was used for further
analysis. In addition, subgroup analysis was
performed on the basis of potential confound-
ing factors.

Sensitivity analysis

Studies with score of <11 were deleted, and
the combined rate was 2.91%. After stepwise
deletion of studies with a low quality, the PP
increased slightly without significance. This
implies that the quality of included studies has
little influence on the results, and combined
results are stable.

Combination of effect value and subgroup
analysis

Overall detection rate: After weighted combina-
tion of all the studies, the overall detection rate
of psychogenic cough was 3.02% (95% CI:
2.53%-3.60%) (Figure 1).

Detection rate in subgroups: (1) Grouping
according to diagnostic criteria and age: On the
basis of guideline developed by the Asthma
Group of Respiratory Diseases Branch, the
combined detection rate was 3.13% (95% CI:
2.32%-4.19%) in non-pediatrics departments;
on the basis of guideline developed by the
Respiratory Diseases Group of Pediatrics
Branch, the combined detection rate was
2.82% (95% Cl: 2.21%-3.59%). The detection
rate in pediatrics department was significantly
lower than in non-pediatrics departments
(OR=0.90, tau2=0.0153, P<0.001) (Figure 2).
In addition, the detection rate in children aged
7-14 years was significantly higher than in chil-
dren aged 3-6 years (6.22%, OR=2.14, 95% CI:
4.30%-8.90%, tau2=0.2433, P<0.001). (2) In
first class hospitals, the detection rate was sig-
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nificantly lower than in non-first class hospitals
(2.73%, OR=0.66, 95% CI: 2.26%-3.30%,
tau2=0.139, P=0.0210<0.05) (Figure 3). (3) In
northern inland areas, northern costal areas,
southern inland area and southern costal
areas, the combined detection rate was 2.58%
(95% Cl: 1.79%-3.71%), 1.81% (95% CI: 0.82%-
3.93%), 2.53% (95% Cl: 1.85%-3.45%) and
3.94% (95% Cl: 3.11%-4.98%), respectively,
showing significant difference among these
groups (tau2=0.139, P=0.030176<0.05) (Fig-
ure 4).

Evaluation of publication bias

Egger funnel plot was delineated with 55 stud-
ies (Figure 5). Although the funnel plot was rela-
tively symetrical, Egger’s test showed P<0.001,
suggesting a publication bias.

Discussion
Main findings

In this study, we for the first time conducted
interdisciplinary meta analysis of detection rate
of psychogenic cough in Chinese inpatients
with chronic cough, and subgroup analysis was
performed according to the diagnostic criteria,
age, areas and hospital level.

A total of 55 studies published in Chinese were
included in this meta analysis. Results showed
the overall detection rate of psychogenic cough
was 3.02% (95% Cl: 2.53%-3.60%) in Chinese
inpatients with chronic cough. Factors affecting
the detection rate included age, hospital level
and areas. The detection rate in non-pediatrics
departments, school children, non-first class
hospitals and southern costal areas was signifi-
cantly higher than in pediatrics department,
pre-school children, first class hospital and
other areas, respectively.

There was heterogeneity among studies and
stratified analysis reduced the heterogeneity
among studies. In the present study, the overall
detection rate was slightly lower than in previ-
ous studies (5% [20] and 5.7% [21]). This dis-
crepancy may be related to the differences in
the inclusion criteria, patients’ selection, areas,
races, seasons, diets and sample sizes. Of
these factors, the most important factors are
the definition and diagnostic criteria of psycho-
genic cough which vary between countries.
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In this study, subgroup analysis was conducted
according to the different guidelines. Although
the duration of cough changing from 4 weeks to
8 weeks tended to reduce the detection rate in
non-pediatrics department, the detection rate
in non-pediatrics department was still marked-
ly higher than in pediatrics department. This
may be explained as follows: (1) In adolescents
and adults, the social pressure is higher and
they pay more attention to their health; (2) the
content and statistical method were different.
The recent 2 editions of guideline for non-pedi-
atrics patients are highly consistent, and stud-
ies on non-pediatrics patients were recruited
within 9 years; (3) Tic disorders are more likely
diagnosed as psychogenic cough in non-pediat-
rics department, especially in adolescents. Tic
disorders and psychogenic cough share the
psychological symptoms, but symptoms of tic
disorders occurs unconsciously and may
stopped spontaneously within short time.
According to the Diagnostic and Statistical
Manual of Mental Disorders (DSM; 5" edition),
tic disorders are classified as Tourette syn-
drome, chronic motor or vocal tic disorder, and
transient tic disorder. The simple vocal tic disor-
der and Tourette syndrome with neglected
manifestations of motor tic disorder should be
paid attention to, and both of them might be
misdiagnosed as psychogenic cough [22, 23].
Patients with tic disorders are no older than 18
years and most patients with tic disorders are
aged 10-12 years [24]. In recent years, non-
pediatrics guideline broadly addresses this dis-
ease [2]. Physicians in non-pediatrics depart-
ments are not familiar with the tic disorders
with a low incidence, which may reduce the
detection rate in non-pediatrics departments
[25]. Thus, it is should be emphasized in the
modification of specific guideline. Subgroup
analysis according to age showed the detection
rate in children aged 7-14 years was higher
than in pre-school children aged 3-6 years,
which may be associated with environmental
change and academic pressure. These findings
were consistent with previously reported [26].

Subgroup analysis according to the hospital
level indicated that the detection rate of psy-
chogenic cough in first class hospitals was
markedly lower than in non-first class hospitals,
which may be explained as follows: (1) com-
plete adjunctive examinations reduce the mis-
diagnosis of psychogenic cough (bronchoscopy
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is helpful for the diagnosis of bronchial lesions
with secondary anxiety; 24 hour esophageal
pH-monitoring is helpful for the diagnosis of
gastroesophageal reflux cough). Thus, it reduc-
es the possibility of secondary psychological
symptoms misdiagnosed as psychogenic
cough; (2) there is psychosomatic department
in first class hospital, and some patients are
diagnosed as having somatization disorder.
Chronic cough is often accompanied by anxiety,
depression and obsessive-compulsive disorder
[22]. In available guideline for chronic cough,
the objective diagnostic criteria for psychogen-
ic cough are not clearly addressed. In non-first
class hospitals without psychosomatic depart-
ment, the misdiagnosis rate of psychogenic
cough will increase; (3) the statistical method
used for the analysis of psychogenic cough is
different among hospitals of different levels. In
71.4% of studies from first class hospitals
(n=20), there were patients with chronic cough
of unknown causes; in non-first class hospitals,
only 40.7% of studies (n=11) had patients with
chronic cough of unknown causes. The chronic
cough of unknown causes may cause misdiag-
nosis and bias our results; (4) the sample size
is different between studies.

Subgroup analysis according to the areas
showed the detection rate in southern costal
areas was significantly higher than in inland
areas and northern areas, which may be relat-
ed to the rapid economic development and the
higher pressure of work and living in southern
costal areas.

In this study, the difference in the definition of
chronic cough between different guidelines
should be paid attention to. The guideline of
Asthma Group of Respiratory Diseases Branch
[2, 17] recommends the duration of cough
should be longer than 8 weeks, but the guide-
line of Respiratory Diseases Group of Pediatrics
Branch [1] recommends the duration of cough
should be longer than 4 weeks. In addition,
there is no clear cut-off age in both guidelines.
In different countries, the cut-off age for chil-
dren is different. In USA, UK and Belgium, the
maximum age of children is 15 years, 12 years
and 18 years, respectively [27-29]. In the pres-
ent study, the maximum age of children was
defined as 14 years according to the definition
of Population Fund of United Nation. Thus, the
guideline is freely used due to the unclear cut-
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off age for children [25, 30, 31] (these studies
were excluded in this meta analysis). In addi-
tion, following aspects should be improved: the
description of patients’ number in the diagno-
sis, follow up to confirm or modify the diagnosis
and determination and therapy of specific dis-
ease among psychosomatic diseases.

Limitations

There were following limitations in this study:
(1) Inpatients with chronic cough were investi-
gated in this study. In China, no study has been
conducted to investigate the epidemiology of
psychogenic cough in general population, and
thus it is difficult to analyze the incidence and
prevalence of psychogenic cough; (2) The differ-
ences in the guidelines and cut-off age for chil-
dren may affect our results. Especially in ado-
lescents visiting the adult section, the cut-off
age for children (4 weeks from guideline for
pediatrics department to 8 weeks from guide-
line for non-pediatrics department) may reduce
the detection rate of psychogenic cough in ado-
lescents; (3) The diagnosis of psychogenic
cough is confined to the field of cough and has
no involvement of psychosomatic diseases; (4)
In respect of causes of chronic cough, studies
which investigated psychogenic cough or non-
psychogenic cough, but had incomplete data
were not included in meta analysis, which may
increase the detection rate. (5) In the subgroup
analysis, there is lacking of information for the
analysis in different age groups and thus it is
difficult to uncover the difference among ado-
lescents, adults, menopausal patients and old
patients. In addition, there is evidence showing
that the prevalence of psychogenic cough is
comparable between males and females [32],
but a study in China showed the difference in
the prevalence of psychogenic cough between
males and females [33]. Thus, the difference
between males and females is required to be
further confirmed.

Significance

In the diagnosis of psychogenic cough, other
causes of chronic cough (such as upper airway
cough syndrome) should be excluded. Although
psychogenic cough is an uncommon cause of
chronic cough, the diagnosis of psychogenic
cough should also be paid attention to. On one
hand, it is necessary to elucidate the definition
of psychogenic cough and to explore the objec-
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tive scale and laboratory indicators for the diag-
nosis of psychogenic cough; on the other hand,
the diagnostic criteria should reach a consen-
sus in patients of different age groups, or the
cut-off age for children should reach a consen-
sus before the diagnosis of psychogenic cough.
In addition, physicians may cooperate with
those in Psychosomatic Division to conduct epi-
demiological survey on psychogenic cough and
to explore the cause of psychogenic cough in
psychogenic diseases.
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