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Aims	 and	 Objectives:	 The	 colonization	 of	 the	 respiratory	 pathogens	 has	 been	
found	 in	 the	 oral	 cavity.	 In	 the	 high‑risk	 patients	 for	 lung	 infection;	 the	 risk	
factor	 is	 the	high	colonization	of	 the	 respiratory	pathogens	 in	 the	oral	cavity.	The	
present	 study	was	 performed	with	 an	 aim	 to	 investigate	 the	 relationship	 between	
periodontal	health	and	respiratory	diseases.
Material	 and	 Methods:	 The	 present	 cross‑sectional	 study	 was	 conducted	
in	 the	 individuals	 who	 were	 attending	 the	 outpatient	 department	 of	 dentistry	
and	 those	 who	 signed	 the	 informed	 consent	 to	 participate	 in	 the	 study.	 A	 total	
of	 198	 patients	 were	 included	 in	 the	 present	 study.	 Ninety‑nine	 patients	 with	
respiratory	 diseases	 were	 included	 in	 the	 test	 group	 and	 99	 patients	 with	 normal	
pulmonary	function	were	added	in	the	control	group.	Spirometry	was	used	for	 the	
confirmation	of	the	lung	diseases.	We	had	assessed	the	clinical	parameters	such	as	
plaque	index,	gingival	index,	loss	of	attachment,	and	community	periodontal	index	
with	the	help	of	SPSS	software	15	and	compared	between	cases	and	controls.
Results:	The	mean	age	of	control	patients	were	35.12	and	for	 respiratory	patients	
was	 43.32.	 There	 were	 65	 males	 and	 34	 females	 in	 case	 group	 with	 respiratory	
diseases.	The	 controls	 consisted	of	63	males	 and	36	 females.	The	high	 scores	 for	
various	 gingival	 and	 periodontal	 indexes	 in	 respiratory	 patients	 confirmed	 more	
periodontal	destruction	with	 respect	 to	 that	group,	compared	 to	 the	nonrespiratory	
group.
Conclusion:	 It	 is	 concluded	 that	 a	 strong	 association	 between	 periodontitis	 and	
chronic	 obstructive	 pulmonary	 disease	 was	 found.	 The	 assessment	 of	 the	 risk	
factors	 along	 with	 patient	 education	 regarding	 the	 risk	 should	 be	 done	 so	 that	
suitable	intervention	strategies	can	be	implemented.
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intense	 studies	 had	 been	 carried	 out	 to	 understand	
the	 relationship	 between	 periodontitis	 and	 respiratory	
disease.	 This	 is	 due	 to	 the	 anatomical	 continuity	
between	 lungs	 and	 oral	 cavity,	 making	 the	 oral	 cavity	
as	 a	 site	 of	 colonization	 of	 respiratory	 pathogens.[2‑5]	
The	 recent	 research	 has	 suggested	 that	 periodontitis	 not	
only	 causes	 gingival	 bleeding	 but	 also	 is	 a	 risk	 factor	
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Introduction

T here	is	a	high	prevalence	of	the	respiratory	diseases	
in	 the	world.	They	 are	 responsible	 for	 the	 high	 in	

the	mortality	and	morbidity	rate	of	the	humans.	In	1990s,	
the	lower	respiratory	tract	infections	(RTI)	are	considered	
to	 be	 the	 cause	of	mortality	 and	 the	 chronic	 obstructive	
pulmonary	 disease	 (COPD)	 was	 at	 the	 sixth	 place.[1]	
Periodontitis	 is	 also	 a	 highly	 prevalent	 health	 problem	
and	 manifests	 as	 a	 chronic	 inflammatory	 reaction	 to	
bacterial	 infections.	Periodontitis	 is	a	destructive	disease	
that	 affects	 the	 tooth‑supporting	 tissues	 and	 ultimately	
leads	to	tooth	loss	in	15%	of	adults.	Over	the	past	decade,	
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for	 systemic	 inflammation‑related	 chronic	 diseases,	
such	 as	 cardiovascular	 disease,	 diabetes,	 and	 COPD.	
Furthermore,	 the	 recent	 increase	 of	 tobacco	 usage	 had	
increased	the	severity	of	periodontal	disease	and	chronic	
respiratory	disease.	According	to	the	recent	research,	the	
systemic	condition	like	pulmonary	diseases	was	affected,	
and	 the	 prognosis	 was	 decreased	 with	 the	 presence	 of	
periodontal	 infection.[6‑10]	 The	 two‑way	 associations	
between	 periodontal	 health	 systemic	 diseases	 are	 being	
widely	investigated.	Respiratory	diseases	include	COPD,	
asthma,	 pleural	 effusion,	 and	 tuberculosis.	 Studies	
have	 shown	 that	 there	 lies	 a	 strong	 link	 between	 the	
periodontal	 health	 and	 pulmonary	 diseases.	When	 there	
is	 the	 aspiration	 of	 the	 bacteria	 from	 oropharynx	 into	
the	lower	RTI,	it	causes	the	respiratory	infection.	Hence,	
good	 oral	 hygiene	 and	 good	 periodontal	 health	 play	 an	
important	 role	 in	 the	 prevention	 and	 treatment	 of	 the	
respiratory	 diseases.	Hence,	 the	 present	 study	was	 done	
to	 investigate	 the	 correlation	 between	 the	 respiratory	
diseases	and	periodontal	health.

Materials	and	Methods
The	 present	 cross‑sectional	 study	 was	 carried	 in	 the	
individuals	who	were	attending	the	outpatient	department	
of	 dentistry	 and	 who	 gave	 informed	 consent	 to	
participate	 in	 this	 study.	The	ethical	 clearance	was	 taken	
from	 the	Ethical	Committee	 of	 the	 Institute.	 ([Letter	 no:	
IIDI/11/2017])	 A	 total	 of	 198	 patients	 who	 attended	 at	
the	 outpatient	 department	 were	 selected	 for	 the	 study.	
Of	 the	 total	 sample	 size,	 99	 patients	 were	 diagnosed	
with	 the	 respiratory	 problem.	 Ninety‑nine	 patients	 with	
respiratory	diseases	were	 included	 in	 the	 test	 group,	 and	
99	 patients	with	 normal	 pulmonary	 function	were	 added	
in	 the	 control	group.	The	 sample	 size	 for	 this	 study	was	
selected	 from	 1423	 population	 at	 95%	 confidence	 level	
and	 confidence	 interval	 of	 122.11.	 The	 patients	 of	 age	
group	 ranging	 from	 above	 15	 years	 and	 below	 65	 years	
were	 included	 in	 the	 study.	 The	 patients	 who	 had	 <15	
teeth,	 the	 influence	 of	 any	 other	 systemic	 diseases,	 and	
who	 have	 undergone	 periodontal	 therapy	 in	 the	 past	
6	 months	 were	 excluded	 from	 the	 study.	 Patients	 who	
met	the	eligibility	criteria,	and	were	willing	to	participate,	
signed	a	consent	form.

methodology

The	 following	 parameters	 were	 evaluated	 Community	
periodontal	 index	 (WHO.	 1982),	 plaque	 index	 (Loe	
modification	 ‑	 Silness	 and	 Loe.,	 1967),	 gingival	 index	
(Loe	 modification	 ‑	 Loe	 and	 Silness.,	 1967),	 loss	 of	
attachment	 (LOA),	 and	 pocket	 depth	measurement	were	
performed	 using	 the	WHO	 probe.	 Spirometry	 was	 used	
to	 check	 the	 Lung	 function.	 Trained	 and	 technicians	
who	were	certified	was	asked	 to	perform	 the	spirometric	
measurements.

statistical analysis

Qualitative	 data	 will	 be	 expressed	 as	 percentages	 and	
proportions.	 Standard	 deviation	 and	 mean	 were	 used	 to	
express	 the	 quantitative	 data.	T‑test	was	 used	 to	 analyze	
the	 difference	 of	 the	 continuous	 variable	 between	 the	
two	 groups	 and	 Chi‑squared	 test	 was	 used	 to	 analyze	
the	 categorical	 variables.	 Statistical	 Package	 for	 the	
Social	Sciences	(SPSS	15	software)	was	used	to	perform	
the	 statistical	 tests.	 With P <	 0.05,	 it	 was	 considered	
as	 statistically	 significant	 and P <	 0.01	 was	 considered	
as	 highly	 statistically	 significant.	 The	 between‑group	
comparison	 of	 compressive	 strength	 of	 samples	 in	
Group	 A	 and	 B	 was	 done	 using	 One‑way	 analysis	 of	
variance	 test.	Within‑group	 comparison	 was	 done	 using	
Mann–Whitney	test.

Results
A	total	of	34	females	and	65	males	were	 included	 in	 the	
respiratory	 disease	 group.	 The	 mean	 age	 in	 the	 control	
group	patients	was	found	to	be	35.12	years	and	that	in	the	
patients	 included	 in	 the	 respiratory	 patients	 were	 found	
to	 be	 43.32	 years.	 The	 controls	 consisted	 of	 63	 males	
and	36	females.	The	frequency	of	brushing	did	not	show	
much	 difference	 among	 the	 two	 groups.	 In	 both	 groups,	
44.5%	of	 the	 individuals	brushed	once	daily.	 In	 the	case	
group,	 44.9%	 of	 the	 individuals	 brushed	 twice;	 and	 in	
the	 control	 group,	 48.5%	 did	 the	 same.	 The	 gingival	
index	 scores	 were	 used	 to	 evaluate	 the	 gingival	 status.	
There	 was	 a	 comparison	 of	 the	 gingival	 score	 indices,	
and	 the	 result	was	 compared	 to	 be	 found	 as	 statistically	
significant.	The	mean	value	of	the	gingival	score	index	in	
the	controls	was	found	to	be	1.53	and	that	for	cases	were	
found	to	be	1.89.	With P <	0.05	the	difference	was	found	
to	 statically	 significant.	 It	 was	 found	 that	 patients	 with	
respiratory	diseases	were	found	to	have	superior	gingival	
index	 as	 compared	 to	 the	 normal	 patients	 with	 normal	
pulmonary	function	[Table	1].

Mean	 values	 of	 cases	 and	 controls	 for	 plaque	 index	
were	 found	 to	 be	 2.11	 and	 1.59	 respectively	 which	 was	
significant	statistically	(P	≤	0.05).	When	the	comparison	of	
the	plaque	score	was	done	between	the	respiratory	patients	
and	 nondisease	 patients,	 it	 was	 found	 to	 significantly	
high	 [Table	 2].	 The	 mean	 values	 of	 the	 controls	 and	
cases	 were	 found	 to	 be	 2.20	 and	 2.26,	 respectively.	 The	
difference	 was	 found	 to	 be	 statistically	 significant	 (P	 <	
0.05)	[Table	3].	The	mean	values	of	cases	and	controls	for	
the	 corruption	 perceptions	 index‑LOA	 (CPI‑	 LOA)	 were	
found	 to	 be	 1.70	 and	 0.80,	 and	 the	 difference	 between	
them	was	found	to	be	highly	significant.

The	high	CPI‑LOA	scores	in	respiratory	patients	confirmed	
more	 periodontal	 destruction	 with	 respect	 to	 that	 group,	
compared	to	the	nonrespiratory	group	[Table	4].
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The	 COPD	 had	 significantly	 highest	 mean	
values	 (P	 ≤	 0.05)	 for	 all	 the	 clinical	 parameters	 for	
different	 respiratory	 diseases	 followed	 by	 Asthma	 and	
various	 other	 respiratory	 diseases	 [Table	 5].	 In	 post hoc	
analysis	 performed	 with	 Mann–Whitney	 test	 for	 the	
association	between	respiratory	diseases,	 it	was	observed	
that	 COPD	 and	 Asthma	 significantly	 linked	 to	 each	
other	while	 other	 respiratory	 diseases	 had	 nonsignificant	
relations	[Table	6].

Discussion
Recent	 studies	 have	 proven	 that	 the	 oral	 cavity	 is	 a	 sit	
of	 colonization	 of	 respiratory	 pathogen.	 The	 lack	 of	
attention	 to	 oral	 hygiene	 results	 in	 increased	 mass	 and	
complexity	of	dental	plaque	which	may	 lead	 to	bacterial	
interaction,	 indigenous	 plaque	 bacteria,	 and	 respiratory	
pathogen.	 This	 result	 in	 formation	 of	 dental	 plaque	 by	
respiratory	 pathogen.	 This	 plaque	 may	 shed	 into	 saliva	
and	 contaminate	 the	 distal	 portion	 of	 respiratory	 tree	
on	 aspiration.	 Furthermore,	 the	 respiratory	 pathogen	
in	 dental	 plaque	 is	 difficult	 to	 eradicate.[1]	 Studies	 by	
Oberoi	et al.	and	Chung	et al.	made	the	suggestion	that	a	
potential	 association	exists	between	poor	oral	health	 and	
COPD	 in	 spite	 of	 controlling	 other	 confounding	 factors	
such	as	smoking,	age,	gender,	and	sex.[3,4]

The	 aim	 of	 the	 present	 study	 was	 to	 compare	 the	
periodontal	 status	 of	 the	 respiratory	 patients	 and	 the	
healthy	 controls	 to	 discover	 the	 relationship	 between	

the	two.	When	there	is	the	aspiration	of	the	respiratory	
bacteria	 from	 the	 oropharynx	 in	 the	 lower	 pulmonary	
tract,	 it	 leads	 to	 respiratory	 problems.	 The	 results	
from	the	present	study	showed	 the	significantly	higher	
index	 in	 the	 periodontal	 index	 findings,	 plaque	 index	
findings,	 and	 the	 gingival	 index	 findings	 in	 the	 test	
diseases	 group	 patients	 as	 compared	 to	 the	 control	
group.	 This	 suggested	 the	 significant	 relationship	
between	 the	 pulmonary	 disease	 and	 the	 periodontal	
diseases.

In	 the	 different	 longitudinal	 study	 done	 in	 more	 than	
1100	men,	 the	data	showed	 that	 there	was	association	of	
loss	of	alveolar	bone	with	the	increased	of	COPD.	When	
there	was	comparison	done	between	the	loss	of	bone,	the	
patients	 with	more	 severe	 bone	 loss	 were	 at	 higher	 risk	
of	 developing	 the	 COPDs	 as	 compared	 to	 the	 patients	
with	less	bone	loss.[9,10]

The	 findings	 of	 the	 present	 study	 are	 in	 agreement	
with	 the	 Sharma	 and	 Shamsuddin	 study.[11]	 The	 study	
also	 demonstrates	 parallel	 results	 with	 that	 of	 Wang	
et al.[12]	 study	which	states	 that	poor	periodontal	health	
along	 with	 oral	 care	 were	 significantly	 associated	
with	 an	 elevated	 risk	 of	 developing	 COPD.	 Similar	
observations	 were	 made	 by	 Kowalski	 et al.	 in	 their	
research.[13]

The	 present	 study	 yielded	 superior	 plaque	 index	 scores	
which	 were	 in	 harmony	 with	 Mojon	 et al.[14]	 study	 in	
which	 they	 observed	 that	 the	 dentate	 subjects	 with	 a	
history	of	RTI	had	higher	plaque	score	(P	=	0.02).[15]

The	 Third	 National	 Health	 and	 Nutrition	 Examination	
Survey	 examined	 the	 probable	 role	 of	 smoking	 in	 the	
association	 between	 these	 two	 periodontal	 health	 and	
COPD.	The	findings	recommended	that	smoking	may	be	
a	cofactor	 in	 the	association	between	periodontal	disease	
and	COPD.[16‑21]

Lot	 of	 spotlight	 was	 given	 to	 evaluate	 the	 effects	 of	
good	 periodontal	 status	 with	 systemic	 status	 of	 the	
patients.	 Studies	 have	 shown	 that	 the	 enhancement	
of	 oral	 health	 care	 reduced	 the	 hazard	 of	 developing	
aspiration	 pneumonia	 and	 the	 risk	 of	 mortality	 from	
aspiration	 pneumonia	 directly.	 A	 small	 number	 of	
studies	 also	 revealed	 that	 the	 sufficient	 oral	 health	 care	
reduced	the	amount	of	virulent	respiratory	pathogens	and	
suggested	a	reduction	in	the	risk	of	aspiration	pneumonia	
by	 improving	 the	 swallowing	 reflex	 and	 cough	 reflex	
sensitivity.[22]

Plaque	 accumulation	 is	 clearly	 an	 essential	 initial	
etiological	 factor	 in	 periodontitis,	 although	 the	 exact	
mechanisms	 for	 the	 relationship	 between	 oral	 hygiene	
hypotheses	 suggest	 that	 bacteria	 in	 oral	 cavity	 may	 be	
aspirated	 along	 with	 respiratory	 pathogens	 and	 affect	

Table	1:	Gingival	index
Group n Mean±SD P
Cases 98 1.89±0.52 0.001*
Controls 98 1.53±0.40
*Statistically	significance	at	P≤0.05.	SD=Standard	deviation

Table	2:	Plaque	index
Group n Mean±SD P
Cases 98 2.11±0.42 0.003*
Controls 98 1.59±0.24
*Statistically	significance	at	P≤0.05.	SD=Standard	deviation

Table	4:	Corruption	perceptions	index‑loss	of	
attachment score

Group n Mean±SD P
Cases 98 1.70±1.19 0.002*
Controls 98 0.80±0.12
*Statistically	significance	at	P≤0.05.	SD=Standard	deviation

Table	3:	Corruption	perceptions	index	score
Group n Mean±SD P
Cases 98 2.26±0.71 0.02*
Controls 98 2.20±0.91
*Statistically	significance	at	P≤0.05.	SD=Standard	deviation
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adhesion	 of	 the	 later	 organisms	 to	 the	 respiratory	
epithelium,	 which	 subsequently	 cause	 lung	 disease.	
Dental	 plaque	 may	 also	 provide	 nutrition	 to	 the	
pathogens	 in	 respiratory	 tract,	 especially	 in	 patients	
with	 poor	 oral	 hygiene.[23]	 Periodontal	 disease	may	 alter	
environmental	conditions	 to	permit	mucosal	colonization	
and	 infection	 by	 respiratory	 pathogens.[24]	 Aspiration	
of	 oral‑pharyngeal	 contents,	 such	 as	 food	 particles	
and	 saliva	 rich	 in	 bacteria,	 would	 link	 periodontitis	
and	 respiratory	 infections.[25]	 Concentration	 of	 bacteria	
in	 saliva	 is	 very	 high,	 and	 species	 of	 bacteria	 in	 oral	
cavity	 has	 been	 found	 in	 the	 lungs	 of	 patients	 with	
COPD.	 COPD	 and	 Periodontitis	 are	 believed	 to	 share	 a	
similar	 pathophysiology	 which	 ultimately	 results	 in	 the	
destruction	 of	 connective	 tissue.	 Such	 data,	 if	 confirmed	
by	 future	 prospective	 studies	 with	 larger	 sample	 size,	
would	 provide	 valuable	 information	 for	 the	 planning	 of	
oral	 health	 care	 for	 patients	 with	 COPD.	 The	 authors	
also	hope	that	this	study	will	stimulate	and	support	future	
function	studies	to	offer	new	insights	into	the	pathogenic	
mechanisms	 underlying	 the	 relationship	 of	 periodontal	
health	and	COPD.

Conclusion
It	 is	 concluded	 that	 a	 strong	 association	 between	
periodontitis	 and	 COPD	 was	 found.	 The	 assessment	 of	
the	 risk	 factors	 along	 with	 patient	 education	 regarding	
the	 risk	 should	 be	 done	 so	 that	 suitable	 intervention	
strategies	 can	 be	 implemented.	 These	 findings	 indicate	
the	potential	importance	of	promoting	oral	hygiene	in	the	
prevention	 and	 treatment	 of	 COPD,	 although	 additional	
studies	 are	 needed	 to	 clarify	 the	 causal	 relationship	
between	 periodontitis	 and	 respiratory	 health	 and	 explore	
the	 biologic	 mechanisms	 underlying	 the	 observed	
association.
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