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INTRODUCTION

	 Chronic cough is broadly explained as a cough 
that lasts for at least eight weeks. Approximately 10 

-20 percent of the population worldwide is affected 
by cough that is chronic in nature.1 The commonest 
causes include postnasal drip syndrome generally 
after viral infection of the upper respiratory tract, 
cough variant asthma and gastroesophageal reflux 
disease. Other significant causes include excessive 
vasomotor responsiveness, chronic sinusitis, 
chronic bronchitis or smokers, medications 
especially ACE-Inhibitors and irritants.2 Less 
common causes may include recurrent tonsillitis, 
parenchymal lung diseases, cancers and chronic 
infections.2

	 In patients with a normal chest radiograph, 
no definitive history of smoking or use of drugs 
especially angiotensin-converting enzyme (ACE) 
inhibitors, upper airway syndrome, cough variant 
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ABSTRACT
Background and Objective: Data about causes of chronic cough are lacking in our part of world. The aim 
of our study was to look for spectrum of causes in our setup and to determine a correlation between causes 
of cough and baseline factors of age, gender, and BMI and compare it to other populations.
Methods: Total 236 chronic cough patients who attended chest clinic at KRL Hospital Islamabad from 
January 2018 to June 2019 were included in this cross-sectional study. Chronic cough was defined as cough 
greater than eight weeks. Main causes of chronic cough taken were cough variant asthma, allergic rhinitis, 
interstitial lung disease, Gastro-esophageal reflux disease, bronchial hyper-reactivity, ACE-I induced cough 
and others’. Other demographic and clinical data were also recorded.
Results: The mean age was 45.16± 16.50 years and BMI was 26.23 ± 4.68kg/m2. Major cause of chronic 
cough was cough variant asthma in 111(47%). Age had significant positive correlations with ILD, ACE-I 
induced cough and CCF, while significant negative correlations with CVA and AR. On gender correlation, ILD 
and ACE-I cough were significantly found more in females. BMI had significant correlation with ACE-I cough 
only.
Conclusion: Variability of epidemiology of cough variant asthma, allergic rhinitis and ACE-I induced cough 
is comparable to worldwide data while differences exist with epidemiology of interstitial lung disease. 
Further research is needed in the field to delineate the local trends in this regard and compare to other 
population groups.
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asthma, and gastroesophageal reflux disease 
(GERD) are the most recognized causes of chronic 
cough.1,2

	 The causes of chronic cough differ depending on 
multiple factors including age distribution, gender, 
and weight. Causes of cough in younger age group 
include asthma, allergic rhinitis and sinusitis while 
in older age group include parenchymal lung 
diseases, medications and tumors. Similarly, when 
gender distribution is considered, some causes 
including asthma appear to be more common in 
females while others like lung cancer are more 
common in males.3

	 Data about the causes of cough are lacking in 
our part of the world. The aim of our study was 
to look for spectrum of causes in our setup and to 
determine if there was a correlation between the 
causes of cough and baseline factors of age, gender, 
and weight in our population.

METHODS

	 It was a hospital-based descriptive cross-
sectional study, carried out in KRL Hospital 
Islamabad where a consecutive series of patients 
with chronic persistent cough referred to our 
chest clinic between January 2018 and June 2019 
were studied. The sample size calculated was 
38, using OpenEpi Calculator with prevalence 
of chronic cough as 2.5%,4 margin of error as 5% 
with 95% confidence level, and we gathered data 
of 236 patients. The technique used for sampling 
was non-probability consecutive sampling. The 
purpose and benefits of the study were explained 
to all patients and a written informed consent was 
obtained. The study was conducted with approval 
from hospital ethical and research committee.
	 Individuals irrespective of gender, weight and 
age above or equal to eighteen years with chronic 
cough were included in the study. Demographic 
details and results of all patients were collected 
on a pre-designed Performa. All investigations 
were carried out according to routine procedure 
and standard methods of investigations at KRL 
Hospital.
	 Chronic cough was defined as cough persistent 
for more than or equal to eight weeks.2 BMI was 
calculated for all using standard height and 
weight machines. BMI groups were defined as 
underweight (below 18.5 kg/m2), normal (18.5-25 
kg/m2), overweight (25-30 kg/m2), obese (30  to 
40 kg /m2) and very obese (above 40 kg/m)2.5 
Elaborative history was taken including history 
of smoking, diurnal variation of symptoms, 

gastroesophageal reflux, preceding respiratory 
tract infections, post-nasal drip, use of medication 
i.e. ACE-Inhibitors, family history of asthma, 
non-pulmonary co-morbidities like diabetes, 
hypertension, ischemic heart disease and chronic 
kidney or liver disease.
	 Chest x-ray and spirometry with reversibility 
were performed for all patients; results were 
recorded and reported by radiologist. Final 
diagnosis after laboratory work-up and imaging 
was recorded. Cough variant asthma was 
diagnosed with combination of history and 
spirometry results. Post nasal drip/Allergic 
rhinitis as diagnosed by symptomology and ENT 
evaluation, bronchial hyper-reactivity (BHR) 
by clinical history of chest infection followed 
by cough and subsequent improvement and 
High Resolution CT of chest was performed to 
ascertain interstitial lung disease (ILD). GERD was 
diagnosed by gastroenterologist following upper 
GI endoscopy, aided by history and examination. 
Tuberculosis was diagnosed by combination 
of history, chest x-ray and positive staining & 
cultures, lung carcinoma by CT chest with contrast 
and biopsy and Smoker’s cough in chronic smokers 
when other causes of cough were ruled out. Heart 
failure was diagnosed on echocardiography. 
Echocardiography was reported by cardiologist 
and CT scans were reported by radiologist.
	 Data was analyzed using IBM-SPSS version 
22.0. Simple descriptive statistics were used 
for calculating frequencies, mean values and 
percentages. Mean and standard deviation were 
calculated for continuous variables like age and 
BMI. Frequency and percentages were calculated 
for categorical variables like gender and chronic 
cough causes. Research strategy was a correlational 
study. Spearman’s non-parametric correlation 
was used to analyze variations between causes of 
chronic cough and baseline factors of age, gender 
and BMI. P-value less than 0.05 was considered 
statistically significant.

RESULTS

	 Total 236 patients were analyzed in this study. 
The mean age of patients was 45.16± 16.50 
years, while mean BMI was 26.23 ± 4.68 kg/m2. 
There were 142 (60.2%) female patients and 94 
(39.8%) male patients. Out of total dataset, 218 
(92.4%) were non-smokers, while 18 (7.6%) were 
smokers. Patient characteristics are presented in 
Table-I.
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	 The main causes of chronic cough taken in our 
study were cough variant asthma, allergic rhinitis, 
GERD, BHR, ILD and ACE-I induced cough. Other 
causes included tuberculosis, Smokers’ cough, 
lung malignancy and congestive cardiac failure 
(CCF). Frequencies of causes occurring in our 
patients are presented in Table-II. 
	 The variability of the main causes of cough with 
age, gender and BMI was determined through 
correlation and presented in Table-III. Significant 
positive correlations were established between 
increasing age with ILD, use of ACE-Inhibitors and 
CCF, as well as younger age with cough variant 
asthma and allergic rhinitis. Significant correlation 
was also seen between female gender with both 
ILD and use of ACE-I, as well as male gender and 
Smoker’s cough. Higher BMI was significantly 
associated with ACE-I induced cough only but not 
with other causes of cough.

DISCUSSION

	 In our study, cough variant asthma was the major 
cause of persistent cough, followed by allergic 
rhinitis, ILD, GERD, BHR and ACE-I induced 
cough. When variability of each cause of cough 
with age, gender and weight was determined, the 
results in our setup were almost similar to those of 
other setups with a few exceptions. 
	 Cough variant asthma was the commonest cause 
of chronic cough in our study and had a significant 
relation with younger age group that was in 
keeping with the usual data about cough variant 
asthma suggesting that it is indeed more common 
in younger ages. CVA did not have a significant 
relationship with gender or BMI in this study 
even though it is hypothesized that a possible 
relationship exists between obesity and allergic 
diseases such as asthma.6 As our study cohort’s 
average BMI was in overweight rather than obese 
range and we had very few obese patients, it is 
likely the number of obese patients was too low 

Table-III: Correlation between different causes of cough and patient characteristics.
Causes of Cough	 Age in years r (p)	 Gender r (p)	 BMI r (p)

Cough variant asthma 	 -0.22** (0.00)	 0.01(0.83)	 0.02(0.75)
Allergic rhinitis 	 -0.14* (0.02)	 0.06(0.32)	 -0.13(0.05)
GERD 	 -0.06 (0.30)	 0.09(0.15)	 -0.00(0.95)
BHR 	 0.01 (0.88)	 -0.00(0.93)	 0.07(0.28)
ILD 	 0.36** (0.00)	 -0.13* (0.04)	 0.06(0.38)
ACE-I induced cough	 0.15* (0.01)	 -0.13*(0.04)	 0.14*(0.04)
Tuberculosis	 -0.00(0.92)	 -0.02(0.68)	 -0.09(0.18)
Smoker’s Cough	 0.03(0.63)	 0.18**(0.00)	 -0.08(0.26)
Lung malignancy	 0.04(0.51)	 0.06(0.34)	 -0.10(0.13)
Heart failure	 0.14* (0.02)	 -0.06(0.36)	  0.00(0.93)

Table-I: Patient Characteristics.
	 No. of individuals N

Age (in years) - Mean ± SD	 45.16± 16.50
Age group (in years)- n (%)
 <20 	 9 (3.8)
 21-40	 93(39.4)
 41-60	 88 (37.3)
 >60	 46 (19.5)
Gender- n (%)
 Male	 94 (39.8)
 Female	 142 (60.2)
BMI(kg/m2) - Mean ± SD	 26.23 ± 4.68
BMI Groups- n (%)
 Underweight	 10 (4.2)
 Normal	 64 (27.1)
 Overweight	 81 (34.3)
 Obese	 38 (16.1)
 Very Obese	 2 (0.8)
Smokers – n (%)	 18 (7.6)

Table-II: Frequency of causes of cough.
Causes of Cough	 No. of individuals N

Cough variant asthma – n (%)	 111 (47)
Allergic rhinitis – n (%)	 29 (12.3 )
GERD – n (%)	 18 (7.6)
BHR – n (%)	 18 (7.6 )
ILD – n (%)	 24 (10.2)
ACE-I induced cough- n (%)	 14 (5.9)
Others (Total) - n (%)	 15 (16.4)
Tuberculosis- n (%)	 9 (3.8)
Lung Malignancy- n (%)	 3 (1.3)
Smoker’s cough- n (%)	 5 (2.1)
Heart failure- n (%)	 5 (2.1)
GERD - Gastroesophageal Reflux Disease, 
BHR - Bronchial hyper-reactivity,
ACE-I – ACE-Inhibitor drug.
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to have found an association. Moreover, there is 
sound evidence that women’s association with 
asthma is more common than men and this may be 
confounded by greater age and obesity.7 Despite 
a female preponderance in our study group, we 
did not find this correlation to be significant. This 
could be again explained by the fact that we had 
few obese patients overall and as obese females 
are more at risk of developing asthma,7 we did 
not have significant number of obese patients to 
prove this correlation. Studies with larger study 
population are suggested to further evaluate these 
findings.
	 Allergic rhinitis, another common cause, had a 
significantly higher incidence in younger age group 
in our study which was comparable to Italian and 
American studies8,9 showing highest incidence 
in children and decreasing incidence in adults. 
Similar to previous studies,8,9 no significant gender 
predominance was found in our study. Literature 
yields conflicting results when ascertaining link 
between higher BMI and allergic rhinitis with 
some studies in favor of this association10 and 
some contradicting it.11 We did not find significant 
association between allergic rhinitis and BMI. We 
suggest further studies with larger study population 
to evaluate these findings.
	 Interstitial lung disease, another cause of cough 
in our study had a significant correlation with 
increasing age in our study, which is comparable 
to American population.12 In contrast to data from 
other populations,12 we found ILD more prevalent 
among females in our setup. This concurs with the 
local ILDPAK registry document.13 This suggests 
a trend in Pakistani population for ILD to be more 
prevalent in women although the reasons for this 
need to be further explored. We did not find any 
link between ILD and BMI; also literature search 
did not reveal any definitive data on this subject.
	 Gastroesophageal reflux disease associated 
cough had no significant relationship with age, 
gender or BMI in our study. No data has been found 
to establish the link between GERD associated 
cough and patient demographics on literature 
search, although GERD epidemiology is well 
defined. GERD has higher incidence in patients 
with increasing age14 and obese individuals15 

whereas similar incidence amongst genders.14 Since 
GERD associated chronic cough is an important 
and often missed diagnosis, this highlights the 
importance of studying it further as data is quite 
lacking in defining patient demographics with this 
diagnosis.

	 Bronchial hyper-reactivity also had no significant 
relationship with age,  Gender or BMI in our 
study although data suggest that advancing age 
is associated with increased bronchial hyper-
responsiveness irrespective of coexisting 
pulmonary disease.16 Studies have  showed 
conflicting results between association of BMI and 
bronchial hyper-reactivity; however, a major Italian 
study was carried out on a large scale that provided 
definitive evidence of association between BMI and 
BHR.17 As the overall number of patients with BHR 
in our study were few, a greater dataset with this 
diagnosis would be needed to establish differences 
based on patient demographics.
	 ACE-Inhibitor induced cough in our study was 
more frequent with increasing age in years, which is 
reasonably explained by the fact that indications of 
ACE-Inhibitors e.g. hypertension and heart disease 
are usually more common with increased age. We 
also found female gender and higher BMI to be at a 
greater risk of ACE-Inhibitor induced cough, which 
has been corroborated in a Swedish study due to 
effect of genetic tendency.18

	 Amongst other causes of cough, smokers’ cough 
was significantly associated with male gender. In 
Pakistan, smoking is more prevalent in males as 
compared to females,19 and our study suggested 
the same. We also found heart failure more 
prevalent in elderly, which is similar to worldwide 
data.20 None of the other causes of cough showed 
any significant patterns of occurrence based on 
age, gender or BMI.

CONCLUSION

	 This study showed that cough variant asthma 
was the major cause of chronic persistent cough in 
our community. It also showed that the variability 
of epidemiology of cough variant asthma, 
allergic rhinitis ACE-inhibitor induced cough 
was mostly comparable to that of data available 
worldwide. There was a significant prevalence 
of interstitial lung disease in females contrary to 
other populations. Further research is needed 
in the field to delineate the local trends in this 
regard and compare to other population groups. 
It is important to identify causes of chronic cough 
by basic investigation like chest radiography 
and spirometry to proceed with appropriate 
management in order to reduce the burden of 
recurrent presentation to outpatients’ clinic.

Conflict of Interest: None.

Grant Support & Financial Disclosures: None.

Kaleem Ullah Toori et al.



Pak J Med Sci     March - April  2020    Vol. 36   No. 3      www.pjms.org.pk     364

REFERENCES
1.	 Mahashur A. Chronic dry cough: Diagnostic and 

management approaches. Lung India. 2015;32(1):44-49. 
doi: 10.4103/0970-2113.148450 

2.	 Smith JA, Woodcock A. Chronic Cough. N Engl J Med. 
2016;375:1544-1551. doi: 10.1056/NEJMcp1414215

3.	 Malhotra J,  Malvezzi M,  Negri E,  Vecchia CL,  Boffetta 
P. Risk factors for lung cancer worldwide. Eur Respir J. 
2016;48:889-902. doi: 10.1183/13993003.00359-2016

4.	 Mahesh PA,  Jayaraj BS, Prabhakar AK, Chaya SK, 
Vijayasimha R. Prevalence of chronic cough, chronic 
phlegm & associated factors in Mysore, Karnataka, India. 
Indian J Med Res. 2011;134(1):91-100.

5.	 Sun YQ, Burgess S, Staley JR, Wood AM, Bell S, Kaptoge 
SK, et al. Body mass index and all-cause mortality in HUNT 
and UK Biobank studies: Linear and non-linear mendelian 
randomisation analyses. BMJ. 2019;364:l1042. doi: 10.1136/
bmj.l1042

6.	 Sutherland RE. Obesity and Asthma. Immunol Allergy 
Clin North Am. 2008;28(3):589-602. doi:  10.1016/j.
iac.2008.03.003

7.	 Zein JG, Erzurum SC. Asthma is Different in Women. Curr 
Allergy Asthma Rep. 2015;15(6):28. doi:  10.1007/s11882-
015-0528-y 

8.	 Cazzoletti L, Ferrari M, Olivieri M, Verlato G, Antonicelli 
L, Bono R, et al. The gender, age and risk factor distribution 
differs in self-reported allergic and non-allergic rhinitis: a 
cross-sectional population-based study. Allergy Asthma 
Clin Immunol. 2015;11(36):1-9. doi:  10.1186/s13223-015-
0101-1

9.	 Sheikh J, Jean T. Allergic Rhinitis: Practice Essentials, 
Background, Pathophysiology [Internet]. Emedicine.
medscape.com. 2018 [Cited 08 September 2019]. Available 
from: http://emedicine.medscape.com/article/134825-
overview#a6

10.	 Vatankhah V, Khazraei H, Iranpoor H, Lotfizadeh M. 
Impact of high body mass index on allergic rhinitis 
patients. Elsevier. 2017;57(5):370-374. doi: 10.1016/j.
reval.2017.05.001

11.	 Han YY, Forno E, Gogna M, Celedon JC. Obesity and 
rhinitis in a nationwide study of children and adults in the 
United States. J Allergy Clin Immunol. 2016;137(5):1460-
1465. doi: 10.1016/j.jaci.2015.12.1307

12.	 Summerhill EM. Interstitial (Nonidiopathic) Pulmonary 
Fibrosis: Background, Pathophysiology, Epidemiology 
[Internet]. Emedicine.medscape.com. 2018 [Cited 08 
September 2019]. Available from: http://emedicine.
medscape.com/article/301337-overview#a6

13.	 ILDPAK Registry. Available at http://www.ildpak.com. 
Accessed: Sep 08, 2019.

14.	 Patti MG. Gastroesophageal Reflux Disease: Practice 
Essentials, Pathophysiology, Etiology [Internet]. 
Emedicine.medscape.com. 2019 [Cited 08 September 
2019]. Available from: http://emedicine.medscape.com/
article/176595-overview#a6

15.	 Patti MG. How does obesity contribute to gastroesophageal 
reflux disease (GERD)? [Internet]. Emedicine.medscape.
com. 2019 [Cited 08 September 2019]. Available from: 
https://www.medscape.com/answers/176595-45383/
how-does-obesity-contribute-to-gastroesophageal-reflux-
disease-gerd

16.	 Mathur S. Allergy and Asthma in the Elderly. Semin 
Respir Crit Care Med. 2010;31(5):587-595. doi:  10.1055/s-
0030-1265899

17.	 Ciprandi G, Pistorio A, Tosca M, Ferraro M, Cirillo I. 
Body mass index, respiratory function and bronchial 
hyperreactivity in allergic rhinitis and asthma. Respir 
Med. 2009;103(2):289-295. doi: 10.1016/j.rmed.2008.08.008

18.	 Hallberg P, Persson M, Axelsson T, Cavalli M, Norling 
P, Johansson HE, et al. Genetic variants associated with 
angiotensin-converting enzyme inhibitor-induced cough: 
A genome-wide association study in a Swedish population. 
Pharmacogenomics. 2017;18(3):201-213. doi: 10.2217/pgs-
2016-0184

19.	 Shah N, Siddiqui S. An overview of smoking practices in 
Pakistan. Pak J Med Sci. 2015;31(2):467-470. doi: 10.12669/
pjms.312.6816

20.	 Villanueva PD, Alfonso F. Heart failure in the elderly. 
J Geriatr Cardiol. 2016;13(2):115-117. doi:  10.11909/j.
issn.1671-5411.2016.02.009

Authors’ Contribution:

KT conceived, designed, reviewed, did final 
approval of manuscript along with contribution to 
data collection and is responsible for integrity of 
research.
AC did data collection, statistical analysis and 
manuscript writing.

Characteristics of Chronic Cough in adults

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahashur%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25624596
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4298918/
https://dx.doi.org/10.4103%2F0970-2113.148450
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mahesh%20P%5BAuthor%5D&cauthor=true&cauthor_uid=21808140
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jayaraj%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21808140
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prabhakar%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21808140
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chaya%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21808140
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vijayasimha%20R%5BAuthor%5D&cauthor=true&cauthor_uid=21808140
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3171924/
https://doi.org/10.1136/bmj.l1042
https://doi.org/10.1136/bmj.l1042
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=18572109
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=18572109
https://dx.doi.org/10.1016%2Fj.iac.2008.03.003
https://dx.doi.org/10.1016%2Fj.iac.2008.03.003
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zein%20JG%5BAuthor%5D&cauthor=true&cauthor_uid=26141573
https://www.ncbi.nlm.nih.gov/pubmed/?term=Erzurum%20SC%5BAuthor%5D&cauthor=true&cauthor_uid=26141573
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=26141573
https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=26141573
https://dx.doi.org/10.1007%2Fs11882-015-0528-y
https://dx.doi.org/10.1007%2Fs11882-015-0528-y
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cazzoletti%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26640494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ferrari%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26640494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Olivieri%20M%5BAuthor%5D&cauthor=true&cauthor_uid=26640494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Verlato%20G%5BAuthor%5D&cauthor=true&cauthor_uid=26640494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Antonicelli%20L%5BAuthor%5D&cauthor=true&cauthor_uid=26640494
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bono%20R%5BAuthor%5D&cauthor=true&cauthor_uid=26640494
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4669616/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4669616/
https://dx.doi.org/10.1186%2Fs13223-015-0101-1
https://dx.doi.org/10.1186%2Fs13223-015-0101-1
https://www.sciencedirect.com/science/article/pii/S1877032017303299
file:///C:\\Users\\Asma%20Ch\\Desktop\\Cough%20Dr.%20Toori\\57(5
https://doi.org/10.1016/j.reval.2017.05.001
https://doi.org/10.1016/j.reval.2017.05.001
https://doi.org/10.1016/j.jaci.2015.12.1307
http://emedicine.medscape.com/article/301337-overview
http://emedicine.medscape.com/article/301337-overview
http://www.ildpak.com
https://www.medscape.com/answers/176595-45383/how-does-obesity-contribute-to-gastroesophageal-reflux-disease-gerd
https://www.medscape.com/answers/176595-45383/how-does-obesity-contribute-to-gastroesophageal-reflux-disease-gerd
https://www.medscape.com/answers/176595-45383/how-does-obesity-contribute-to-gastroesophageal-reflux-disease-gerd
https://dx.doi.org/10.1055%2Fs-0030-1265899
https://dx.doi.org/10.1055%2Fs-0030-1265899
https://dx.doi.org/10.12669%2Fpjms.312.6816
https://dx.doi.org/10.12669%2Fpjms.312.6816
https://www.ncbi.nlm.nih.gov/pubmed/?term=D%26%23x000ed%3Bez-Villanueva%20P%5BAuthor%5D&cauthor=true&cauthor_uid=27168735
https://www.ncbi.nlm.nih.gov/pubmed/?term=Alfonso%20F%5BAuthor%5D&cauthor=true&cauthor_uid=27168735
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4854948/
https://dx.doi.org/10.11909%2Fj.issn.1671-5411.2016.02.009
https://dx.doi.org/10.11909%2Fj.issn.1671-5411.2016.02.009

	OLE_LINK4
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK9
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk6362833
	_Hlk19963629
	_GoBack
	_Hlk520201367
	_Hlk495320726
	_Hlk520201378
	_Hlk9931429
	_GoBack
	_GoBack
	_Hlk14421735
	_Hlk14676471
	_Hlk14644634
	_Hlk22167947
	_Hlk22169646
	_Hlk22169611
	_Hlk22169674
	_Hlk22169724
	_Hlk22169820
	_Hlk22169760
	_Hlk18501931
	_GoBack
	back-b0005
	_Hlk12361917
	_Ref12197178
	OLE_LINK1
	OLE_LINK2
	_GoBack
	bau0010
	_GoBack
	OLE_LINK5
	baut0005
	baut0010
	baut0015
	baut0020
	_GoBack
	_GoBack
	_Hlk28042035
	_Hlk28042159
	_Hlk28043082
	_Hlk28043331
	_GoBack
	OLE_LINK2
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_8
	_ENREF_10
	_GoBack
	_Hlk11712429
	_GoBack
	_Hlk30585975
	_GoBack
	_Hlk21901365
	_GoBack
	_GoBack
	_GoBack
	Editing
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK2
	OLE_LINK1
	_GoBack
	_Hlk27860647
	_Hlk27860614
	_Hlk27827276
	_Hlk27827244
	_Hlk27827191
	_Hlk27860921
	_Hlk27825663
	_Hlk20004009
	_GoBack

