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Abstract

A limited number of studies have reported an association between erectile dysfunction (ED) and chronic periodontitis
(CP). The aim of the present study is to assess the association between CP and ED through a systematic review
of published literature. To address the focused question, “Is there a relationship between ED and CP?” indexed
databases were searched till December 2015 using various key words “erectile dysfunction,” “periodontal disease,”
“periodontitis,” “dental infection,” and “impotence.” Letters to the editor, commentaries, historic reviews, and
experimental studies were excluded. The pattern of the present systematic review was customized to primarily
summarize the pertinent data. Nine studies were included. Seven studies had a cross-sectional design and two studies
were randomized control trials. The number of study participants ranged between 53 and 513,258 individuals with
age ranging between 20 years and 85 years (median age ranging between 34.9 + 4.9 years and 50.9 + 16.6 years). In all
studies, a positive relationship between CP and ED was reported. In four studies, odds ratio were reported, ranging
between 1.53 and 3.35. From the literature reviewed, there seems to be a positive association between ED and CP;
however, further well-designed controlled clinical trials are needed in this regard. It is emphasized that physicians
should refer patients with ED to oral health care providers for a comprehensive oral evaluation and treatment.
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Introduction A variety of risk factors have been associated with the
etiology of ED. These include increasing age, poorly con-
trolled diabetes mellitus (DM), hyperlipidemia, lower
urinary tract symptoms, hypertension, psychological
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Sharma, Pradeep, & Raju, 2011; Tsao et al., 2015; Uppal,
Bhandari, & Singh, 2014; Zadik, Bechor, Galor, Justo, &
Heruti, 2009) have identified an association between ED
and chronic periodontitis (CP), a disease of the support-
ing structures of teeth, namely cementum, gingiva, peri-
odontal ligament, and alveolar bone. In the study by
Matsumoto et al. (2014), an information sheet was dis-
tributed to 300 adult men with ED that received a com-
prehensive dental examination. These results reported a
statistically significant association between scores of CP
and presence of ED. In the study by Keller et al. (2012),
the prevalence of CP in patients with ED was reported to
be 26.9% in their study population aged less than 30
years. Similar results were reported by Eltas et al. (2013)
and J. H. Lee et al. (2015).

It has been proposed that CP contributes to the etiol-
ogy of ED by increasing the production of reactive oxy-
gen species in the tissues which reduces the
bioavailability of nitric oxide, which enhances endo-
thelial dysfunction and impairs the mechanisms associ-
ated with muscular contractions (Blick, Ritchie, &
Sullivan, 2016; Higashi et al., 2008). Zuo et al. (2011)
in an experimental model concluded that mild systemic
inflammation associated with induced periodontitis
resulted in reduced expression of endothelial NO syn-
thase (eNOS) and NOS activity in penile cavernous tis-
sue of rats. These results suggest that CP is an important
risk factor of ED. Proinflamatory cytokines (such as
interleukin [IL]-1p, IL6, and tumor necrosis factor-
alpha), thrombotic markers (fibrinogen), adhesion mol-
ecules (vascular cell adhesion molecule-1), and
periodontal pathogens have also been associated with
impaired endothelial function and muscular activity
(Eaton et al., 2007; Saffi et al., 2015).

It is hypothesized that a direct and statistically signifi-
cant relation exists between CP and ED. To our knowl-
edge from indexed literature, the association between ED
and CP has not been systematically reviewed. Therefore,
the aim of the present study was to assess the association
between CP and ED through a systematic review of
indexed literature.

Method

Focused Question

The focused question was “Is there a relationship between
ED and CP?”

Literature Search Protocol and Eligibility
Criteria

A literature search was conducted using PubMed (National
Library of Medicine, Washington, DC), Google Scholar,

EMBASE, MEDLINE (OVID), and Web of Knowledge
databases till December 2015 using different combina-
tions of the following key words: (a) “erectile dysfunction
+ periodontitis,” (b) “erectile dysfunction + periodontal
disease,” (c) “erectile dysfunction + gum disease,” (d)
“erectile dysfunction + dental infection,” (e) “erectile dys-
function + gingivitis,” (f) “impotence + periodontal dis-
ease,” (g) “impotence + periodontitis.”

The following eligibility criteria were as follows: (a)
clinical studies, (b) prospective and retrospective studies,
and (c) studies assessing the relationship between CP and
ED. Letters to the editor, commentaries, historic reviews,
and experimental studies were excluded. Titles and
abstracts of studies identified using the above-described
protocol were screened by two authors (SVK and FJ) and
checked for agreement. Full texts of studies judged by title
and abstract to be relevant were read and independently
evaluated for the stated eligibility criteria. Reference lists
of potentially relevant original and review articles were
hand searched to identify any studies that could have
remained unidentified in the previous step. Once again,
the articles were checked for disagreement via discussion
among the authors (Figure 1).

Quality Assessment

Quality Assessment of included studies was performed
using the Critical Appraisal Skills Program Cohort
Study Checklist (Zeng et al., 2015). A systematic
approach based on 12 specific criteria was used, which
were as follows: (a) Study issue is clearly focused, (b)
Cohort is recruited in an acceptable way, (c) Exposure is
accurately measured, (d) Outcome is accurately mea-
sured, (e) Confounding factors are addressed, (f)
Follow-up is long and complete, (g) Results are clear,
(h) Results are precise, (i) Results are credible, (j)
Results can be applied to the local population, (k)
Results fit with available evidence, and (1) There are
important clinical implications. Each criterion was
given a response of either “Yes,” “No,” or “Cannot tell.”
Each study could have a maximum score of 12. Critical
Appraisal Skills Program scores were used to grade the
methodological quality of each study assessed in the
present systematic review.

Results

Study Selection and Characteristics

Through the initial search, 80 articles were identified.
Fifty three publications of them were duplicates or did
not answer the focused question. In the second step of
evaluation, 18 more articles were excluded, which were
reviews, commentaries, letters to the editor, experimental
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Figure 1. Article selection flow chart for the systematic review according to PRISMA guidelines.

models, and/or did not answer the focused question (see
the appendix). In total nine studies (Eltas et al., 2013;
Keller et al., 2012; J. H. Lee et al., 2015; Matsumoto
et al., 2014; Oguz et al., 2013; Sharma et al., 2011; Tsao
et al., 2015; Uppal et al., 2014; Zadik et al., 2009) were
included in the present systematic review and processed
for data extraction.

All studies (Eltas et al., 2013; Keller et al., 2012; J.
H. Lee et al., 2015; Matsumoto et al., 2014; Oguz et al.,
2013; Sharma et al., 2011; Tsao et al., 2015; Uppal
et al., 2014; Zadik et al., 2009) were performed on
humans and under health care or university settings.
These primary studies (Eltas et al., 2013; Keller et al.,
2012; J. H. Lee et al., 2015; Matsumoto et al., 2014,
Oguzetal., 2013; Sharma et al., 2011; Tsao et al., 2015;
Uppal et al., 2014; Zadik et al., 2009) were conducted
in the following countries: India, Israel, Japan, Korea,
Taiwan, and Turkey. Seven studies (Keller et al., 2012;
J. H. Lee et al., 2015; Matsumoto et al., 2014; Sharma
et al., 2011; Tsao et al., 2015; Uppal et al., 2014; Zadik
et al., 2009) had a cross-sectional design. Two studies
(Eltas et al., 2013; Oguz et al., 2013) were randomized
control trials (RCTs). The number of study participants
ranged between 53 and 513,258 individuals with age
ranging between 20 years and 85 years, and a median
age ranging between 34.9 + 4.9 years and 50.9 £ 16.6
years.

Chronic Periodontitis and Erectile Dysfunction
Diagnosis

In eight studies (Eltas et al., 2013; Keller et al., 2012; J.
H. Lee et al., 2015; Matsumoto et al., 2014; Oguz et al.,
2013; Sharma et al., 2011; Tsao et al., 2015; Uppal et al.,
2014), the assessment of CP was made by oral examina-
tion. Probing depth (PD) and clinical attachment loss
(CAL) were reported in four studies (Eltas et al., 2013;
Oguz et al., 2013; Sharma et al., 2011; Uppal et al., 2014)
and three studies (Eltas et al., 2013; Oguz et al., 2013;
Sharma et al., 2011), respectively; Eltas et al. (2013) and
Oguz et al. (2013) assessed plaque index (PI), and bleed-
ing on probing (BOP). Five studies (Keller et al., 2012;
Sharma et al., 2011; Tsao et al., 2015; Uppal et al., 2014;
Zadik et al., 2009) used radiographs to assess alveolar
bone loss (ABL) and to diagnose CP.

The ED diagnosis was assessed in seven studies (Eltas
et al., 2013; Keller et al., 2012; J. H. Lee et al., 2015;
Matsumoto et al., 2014; Oguz et al., 2013; Sharma et al.,
2011; Zadik et al., 2009) using the five-item version of the
International Index of Erectile Function (IIEF-5) or Sexual
Health Inventory for Men. Tsao et al. (2015) used data col-
lected from the Longitudinal Health Insurance Database
(LHID2000) of the Taiwan National Health Insurance pro-
gram, where the International Classification of Diseases,
ninth edition, Clinical modification (ICD-9-CM code
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607.84) is used to establish ED diagnosis. Sharma et al.
(2011) used colored penile Doppler ultrasound to assess
vascularity of the penis and confirm the diagnosis of vas-
culogenic ED. Uppal et al. (2014) did not report the method
used to diagnose ED. Severity of ED was assessed in four
studies (Eltas et al., 2013; Sharma et al., 2011; Uppal et al.,
2014; Zadik et al., 2009); based on the IIEF-5 scores:
severe (5-7), moderate (8-11), mild to moderate (12-16),
mild (17-21), and no ED (22-25; Diehm, Borm, Keo, &
Wyler, 2015).

Confounding Factors

In seven studies (Eltas et al., 2013; Keller et al., 2012; J.
H. Lee et al., 2015; Oguz et al., 2013; Sharma et al.,
2011; Tsao et al., 2015; Uppal et al., 2014), data were
adjusted for confounding factors including systemic dis-
eases like poorly controlled DM, high blood pressure,
and cardiovascular diseases. Alcohol and tobacco con-
sumption were adjusted in three studies (Keller et al.,
2012; Sharma et al., 2011; Uppal et al., 2014) and four
studies (Eltas et al., 2013; Oguz et al., 2013; Sharma
et al., 2011; Uppal et al., 2014), respectively. Previous
periodontal therapy within the preceding 6 months and
recent systemic antibiotic exposure were assessed in four
studies (Eltas et al., 2013; Oguz et al., 2013; Sharma
et al., 2011; Uppal et al., 2014) and two studies (Eltas
et al., 2013; Oguz et al., 2013), respectively. Sharma
et al. (2011) excluded those patients undergoing pharma-
cological treatment for ED. In the studies by Matsumoto
et al. (2014) and Zadik et al. (2009) confounding vari-
ables were not assessed (Table 1).

Main Outcomes

In all studies (Eltas et al., 2013; Keller et al., 2012; J. H.
Lee et al., 2015; Matsumoto et al., 2014; Oguz et al.,
2013; Sharma et al., 2011; Tsao et al., 2015; Uppal
et al., 2014; Zadik et al., 2009), a positive relationship
between CP and ED was reported. In four studies
(Keller et al., 2012; J. H. Lee et al., 2015; Oguz et al.,
2013; Tsao et al., 2015) odds ratio (OR) were reported,
ranging between 1.53 and 3.35 (Table 2). According to
J. H. Lee et al. (2015), ED presents the higher preva-
lence (55.6%) among the life-related comorbidities
associated to CP, such as DM (46.1%), obesity (41.3%),
myocardial infarction (44.8%), and hypertension
(43.9%).

Matsumoto et al. (2014) reported a statistically signifi-
cant relation between CP score and ED. Keller et al.
(2012) reported a higher prevalence of CP in patients
with ED (26.9%) compared with healthy controls (9.4%),
identifying a stronger association among the population
aged less than 30 years (OR = 4.54, 95% confidence

interval [CI; 3.81, 5.40]) and the group aged over than 69
years (OR = 4.84, 95% CI [4.35, 5.39]). Similar findings
were reported by Tsao et al. (2015), where the association
between ED and CP was stronger in the populations aged
less than 30 years (OR = 2.13, 95% CI [1.23, 3.70]) and
more than 59 years (OR =2.27, 95% CI [1.99, 2.59]).

In one study (Matsumoto et al., 2014), no statistically
significant difference between CP score and ED severity
was reported. Sharma et al. (2011) reported that PD and
CAL increased with severity of ED and the prevalence of
CP is higher in severe vasculogenic ED (81.8%) com-
pared with mild (38.8%) and moderate (76.4%) vasculo-
genic ED. Oguz et al. (2013) reported no significant
difference in PD and CAL among patients with and with-
out ED; however, the values for PI, BOP, and the percent-
age of sites with PD >4 mm and CAL >4 mm were
significantly higher in ED group compared with control.
Furthermore, Uppal et al. (2014) reported that the PD and
ABL increased with severity of ED (mean PD = Mild ED:
3.3 £0.91 mm, Severe ED: 5.0 + 1.31 mm; mean radio-
graphic bone loss = Mild ED: 1.04 + 1.50 mm, Severe
ED: 3.31 £ 2.42 mm). In the study by Zadik et al. (2009),
radiographic ABL of >6 mm was significantly more prev-
alent among patients with ED compared with healthy
control.

Eltas et al. (2013) reported that nonsurgical periodon-
tal treatment (NSPT) can improve ED severity; and
according to Keller et al. (2012) gingivectomy and/or
periodontal flap operation presented a lower OR (1.95,
95% CI [1.19, 1.39]) compared with untreated patients
(OR = 4.33) among patients with ED and CP. Tsao et al.
(2015) reported that dental extractions in patients with
CP attenuated ED development (OR = 1.51, 95% CI
[1.34,1.70]).

Quality Assessment of Included Studies

Through the quality assessment was identified that all
studies (Eltas et al., 2013; Keller et al., 2012; J. H. Lee
et al., 2015; Matsumoto et al., 2014; Oguz et al., 2013;
Sharma et al., 2011; Tsao et al., 2015; Uppal et al., 2014,
Zadik et al., 2009) were conducted on humans and the
total quality score ranged from 7 to 12. The most com-
mon shortcoming among all studies (Eltas et al., 2013;
Keller et al., 2012; J. H. Lee et al., 2015; Matsumoto
et al., 2014; Oguz et al., 2013; Sharma et al., 2011; Tsao
etal., 2015; Uppal et al., 2014; Zadik et al., 2009) was the
short-term, incomplete follow-up of the groups, and
omission of confounding variables like smoking. Thus,
on average, the quality of included studies on the rela-
tionship between ED and CP was good, limitations of
short-term follow-up, and omission of confounding, limit
the application of these study outcomes. Quality assess-
ment of the individual articles is summarized in Table 3.
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Table I. General Characteristics of the Studies Included in the Present Review.

Authors (region Age in years Confounding variables
of study) Study design Population (range) Study methodology Data adjusted for assessed
Eltas et al. (2013; Randomized 120: ED + ED + NSPT: ED: IIEF-5 Questionnaire/  Age; BMI; CVD; DM; HBP;
Turkey) control trial  NSPT = 60, 38.1 £6.1; self-reported; CP: Oral Education; Periodontal therapy;
ED = 60 ED: 36.6 + 6.9  examination AAP criteria  ED severity Smoking; Systemic
(30 to 40) (P1, BOP, PD, CAL) income level; antibiotics
Marital status;
Smoking
Keller et al. Cross- 197,136: 493 + 12.5; ED: IIEF-5 Questionnaire/  Age; Income Alcohol abuse;
(2012; Taiwan)  sectional Cases = 32,856, Cases: 49.4; self-reported; CP: level; CHD; DM; HBP;
Control = Controls: 49.2  Oral examination and Residence area  Hyperlipidemia;
164,280 radiographs; ICD-9 Obesity
criteria
J. H. Lee et al. Cross- 513,258: NA ED: IIEF-5/KCD-6 criteria; Age; Income Angina pectoris;
(2015; Korea) sectional Cases = 2,732, CP: Oral examination level; Insurance Cerebral infarction;
Control = AAP and ICD-10 criteria status; DM; HBP; Myocardial
510,526 Residence area infarction; Obesity;
Osteoporosis;
Rheumatoid arthritis
Matsumoto et al. Cross- 88: Cases =88, 50.9 £ 16.6 (20 ED: lIEF-5 Questionnaire/  Age None
(2014; Japan) sectional Control = NA to 85) self-reported; CP: Oral
examination/CP self-
check sheet
Oguz et al. Randomized  162: Cases = 80, Cases: 34.9 ED: IIEF-5 Questionnaire/  Age; BMI; CP CVD; DM; HBP;
(2013; Turkey)  control trial ~ Control = 82 4.9; Control: self-reported; CP: Oral severity; Periodontal therapy
35.7+48(30  examination (BOP, PI, Education; smoking; Systemic
to 40) CAL, PD) Income level; antibiotics
Marital status
Sharma et al. Cross- 70: Cases =70, 353 %3.64 (25 ED: SHIM Questionnaire/  ED severity Aggressive periodontitis;
(2011; India) sectional Control =0 to 40) penile Doppler Alcohol; ED
ultrasound; CP: Oral medication periodontal
examination (PD, CAL) therapy; Systemic
and radiographs diseases; Tobacco
Tsao etal. (2015; Cross- 15,315: 483+ 125 ED: ICD-9 criteria; CP: Age; Comorbid  CVD; DM; HBP;
Taiwan) sectional Cases = 5,105, Oral examination and factors Hyperlipidemia; IHD;
Control = radiographs; ICD-9 Obesity
10,210 criteria
Uppal et al. Cross- 53: Control = NA (25 to 40)  ED: NA; CP: Oral ED severity Aggressive periodontitis;
(2014; India) sectional NA, Mild examination (PD) and Alcohol; Periodontal
ED =23, bitewings radiographs therapy; Systemic
Moderate diseases; Tobacco
ED =17,
Severe ED = I3
Zadik et al. Cross- 305: Control = 395+6.7 ED: SHIM questionnaire/ Education; None
(2009; Israel) sectional 235, Mild self-reported; CP: ED severity;
ED =51, Bitewings radiographs Smoking
Moderate
ED = 18;
Severe ED = |

Note. ED = erectile dysfunction; CP = chronic periodontitis; HBP = high blood pressure; DM = diabetes mellitus; CHD = coronary heart disease; I|EF-5 = International
Index of Erectile Dysfunction; AAP = American Academy of Periodontology; ICD = International Statistical Classification of Diseases and Related Health Problems;
CVD = cerebrovascular diseases; IHD = ischemic heart disease; KCD = Korean classification of disease; Pl = plaque index; BOP = bleeding on probing; CAL = clinical
attachment loss; PD = probing depth; NSPT = nonsurgical periodontal therapy; SHIM = sexual health inventory for men; BMI = body mass index.

Discussion

From the literature reviewed, nine studies (Eltas et al.,
2013; Kelleretal.,2012; J. H. Leeetal., 2015; Matsumoto
et al., 2014; Oguz et al., 2013; Sharma et al., 2011; Tsao
et al., 2015; Uppal et al., 2014; Zadik et al., 2009) ful-
filled the eligibility criteria and were systematically

reviewed. Interestingly, results from all the studies (Eltas
et al., 2013; Keller et al., 2012; J. H. Lee et al., 2015;
Matsumoto et al., 2014; Oguz et al., 2013; Sharma et al.,
2011; Tsao et al., 2015; Uppal et al., 2014; Zadik et al.,
2009) reported a statistically significant association
between CP and ED. It is therefore tempting to speculate
that individuals with CP are at increased risk on
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Table 2. Odds Ratios and Primary Outcomes of the Studies Included.

Relationship between
periodontal disease and

Authors (region of study) Odds ratios 95% Confidence intervals erectile dysfunction
Eltas et al. (2013; Turkey) NA NA Positive
Keller et al. (2012; 3.35 [3.25, 3.45] Positive
Taiwan)
J. H. Lee et al. (2015; Univariate analysis: 2.75; Univariate analysis: [2.55, 2.97]; Positive
Korea) multivariate analysis: 1.53 multivariate analysis: [1.41, 1.65]
Matsumoto et al. (2014; NA NA Positive
Japan)
Oguz et al. (2013; Turkey) 3.29 [1.36, 9.55] Positive
Sharma et al. (201 I; India) NA NA Positive
Tsao et al. (2015; Taiwan) 1.79 [1.64, 1.96] Positive
Uppal et al. (2014; India) NA NA Positive
Zadik et al. (2009; Israel) NA NA Positive
Table 3. Critical Appraisal Skills Program Quality Assessment of the Reviewed Articles.
Total quality
Authors ltem | Item2 Item3 Item4 Item5 Item6 Item7 Item8 Item9 Item 10 Item Il Item 12 score (0 to 12)
Eltas et al. (2013) Yes Yes No Yes Yes No Yes Yes No No Yes Yes 8
Keller et al. (2012) Yes Yes No Yes  Yes No Yes Yes Yes Yes Yes Yes 10
J. H. Lee etal. (2015) Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes 9
Matsumoto et al. (2014)  Yes Yes No No No No Yes Yes No Yes Yes Yes 7
Oguz et al. (2013) Yes Yes No Yes Yes No Yes Yes Yes Yes Yes Yes 10
Sharma et al. (201 1) Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 12
Tsao et al. (2015) Yes Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes I
Uppal et al. (2014) Yes No No Yes Yes No Yes Yes Yes Yes Yes Yes 9
Zadik et al. (2009) Yes Yes No No No No Yes Yes No Yes Yes Yes 7

developing ED as compared with individuals without CP.
However, it is pertinent to mention that a variety of fac-
tors may have biased these results.

Is well known that tobacco smoking, alcohol con-
sumption, poorly controlled DM, coronary heart disease
(CHD) are significant risk factors of CP as well as ED (Al
Amri et al., 2016; Chrysanthakopoulos, 2015; Javed,
Bashir Ahmed, & Romanos, 2014; Kalka et al., 2015;
Skeldon, Detsky, Goldenberg, & Law, 2015). It is impor-
tant to mention that results from approximately 60% of
the studies (Keller et al., 2012; J. H. Lee et al., 2015;
Matsumoto et al., 2014; Tsao et al., 2015; Zadik et al.,
2009) remained unadjusted for smoking and/or alcohol
consumption, and in nearly 20% of the studies (Matsumoto
et al., 2014; Zadik et al., 2009), the results were not
adjusted for CHD and DM. It is therefore hypothesized
that besides CP other risk factors, such as chronic hyper-
glycemia, raised systemic levels of proinflammatory
cytokines, and cardiovascular disorders, may have sig-
nificantly contributed in aggravating ED. The authors of
the present study presume that habitual tobacco smokers
and alcohol users with systemic diseases such as poorly

controlled DM and CHD are more susceptible to ED as
compared with smokers and alcohol users without sys-
temic disorders. By no means do the authors consider
smoking and/or alcohol use as less hazardous to oral
health; however, the overall oxidative stress in the sys-
temic tissues is expected to be higher in smokers and
alcohol users who are immunocompromised compared
with those that are not.

Vasculogenic ED diagnosis should include a compre-
hensive medical, sexual, and psychological examination,
including underlying cardiovascular risk factors assess-
ment and current medication, and other diagnostic tests to
assess erectile function should include nocturnal penile
rigidity and Doppler ultrasound (Diehm et al., 2015).
However, only Sharma et al. (2011) confirm the diagnosis
of vasculogenic ED using colored penile Doppler ultra-
sound to assess penis vascularity. In all the studies (Eltas
et al., 2013; Keller et al., 2012; J. H. Lee et al., 2015;
Matsumoto et al., 2014; Oguz et al., 2013; Sharma et al.,
2011; Tsao et al., 2015; Uppal et al., 2014; Zadik et al.,
2009) included in the present systematic review, presence
or absence of ED was self-reported by the participants.
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Moreover, diagnosis of ED was based on a standardized
questionnaire (IIEF-5 or Sexual Health Inventory for
Men). According to Elnashar et al. (2012) and Chen et al.
(2007), the IIEF-5 score may be unsuitable tool for the
assessment of ED in susceptible populations, and cannot
be used as a tool for differential diagnosis of vasculo-
genic ED, or to compare its specific vascular causes, nor
can the scores of IIEF-5 reflect penile vascular condi-
tions. Since the inclusion of study subjects was based in
self-reported questionnaire in all the studies (Eltas et al.,
2013;Kelleretal.,2012;J. H. Lee etal., 2015; Matsumoto
et al., 2014; Oguz et al., 2013; Sharma et al., 2011; Tsao
et al., 2015; Uppal et al., 2014; Zadik et al., 2009), it is
possible that they might have been patients with ED in
the control group and vice versa. In this regard, the con-
clusions of the studies included in the present systematic
review should be interpreted with caution.

Several studies (Al Amri et al, 2016; Javed,
Al-Rasheed, Almas, Romanos, & Al-Hezaimi, 2012;
Javed & Romanos, 2009) have reported that the severity
of CP is associated with multiple factors such as daily fre-
quency of smoking and duration of the habit, and glyce-
mic levels in patients with DM. It is therefore possible that
the severity of CP may also be associated with the exacer-
bation of ED. On a vigilant evaluation of all the studies
(Eltas et al., 2013; Keller et al., 2012; J. H. Lee et al.,
2015; Matsumoto et al., 2014; Oguz et al., 2013; Sharma
et al., 2011; Tsao et al., 2015; Uppal et al., 2014; Zadik
et al., 2009) included in the present systematic review, it
was observed that less than 45% of the studies (Eltas et al.,
2013; Sharma et al., 2011; Uppal et al., 2014; Zadik et al.,
2009) evaluated the severity of ED associated to CP pro-
gression. Further well-designed RCT focusing between
the association of EP and CP focusing on the severity of
both diseases are needed. Furthermore, it is pertinent to
mention that all the studies (Eltas et al., 2013; Keller et al.,
2012; J. H. Lee et al., 2015; Matsumoto et al., 2014; Oguz
et al., 2013; Sharma et al., 2011; Tsao et al., 2015; Uppal
et al., 2014; Zadik et al., 2009) included were conducted
in only six Asiatic countries, for a relatively short period
of time and relatively small samples. It is hard to extrapo-
late these findings to the whole population. Hence, addi-
tional prospective studies including larger samples, for a
longer period of time and including different ethnicities,
habits, beliefs, and cultures are needed.

NSPT has been reported to reduce the local as well
systemic burden of inflammation. Studies (Al Amri et al.,
2016; Ghiraldini et al., 2015; Oates, Dowell, Robinson, &
McMahan, 2009) have reported that NSPT is effective in
reducing glycemic levels in patients with DM. In addi-
tion, in a recent study (Javed et al., 2016), it was reported
that NSPT when used with adjunct laser therapy is more
effective in reducing serum proinflamatory cytokines lev-
els in patients with systemic disorders compared with

NSPT alone. It is therefore hypothesized that NSPT may
also contribute in the overall treatment strategy of patients
with ED by improving long-term endothelial function
and decreasing levels of inflammatory mediators. To our
knowledge, there is only one study (Eltas et al., 2013)
that has tested this hypothesis. Eltas et al. (2013) reported
improvement in the IIEF-5 scores and clinical periodon-
tal parameters in patients with ED and CP evaluated after
3 months of NSPT. However, further studies are needed
in this regard.

Within the limits of the evidence available, the rela-
tionship between these conditions remains debatable, and
further longitudinal studies and RCT assessing confound-
ers (such as, smoking and DM) and implementing accu-
rate diagnostic tools for ED assessment are needed to
establish real causation.

Conclusion

From the literature reviewed, there seems to be a positive
association between ED and CP; however, further well-
designed controlled clinical trials are needed in this
regard. It is emphasized that physicians should refer
patients with ED to oral health care providers for a com-
prehensive oral evaluation and treatment.
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