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FLOSS OR 
DIE!*

*Robert J Genco, AAP Annual Meeting 1996, 

New Orleans

https://scholarlyperio.wordpress.com/2012/11/14/motivation-

and-instruction-in-oral-hygiene/

http://news.harvard.edu/gazette/1996/10.10/IgNobelPrizesar.html
https://scholarlyperio.wordpress.com/2012/11/14/motivation-and-instruction-in-oral-hygiene/


FLOSS 
OR 
DIE!

Sälzer et al., EFP Workshop 2014, 

Segovia, Spain

file:///C:/Users/Hans/AppData/Local/Microsoft/Windows/INetCache/IE/2IWFKTP1/S-lzer_et_al-2015-Journal_of_Clinical_Periodontology.pdf


Keys A. Atherosclerosis: a problem in newer public health. 

J Mt Sinai Hosp 1953; 20: 118-139



• Offenbacher and Beck 
(2014)

“The model [Beck et al. 1996] 
is now more than 15 years old, 
and we would modify it only by 
adding specific details, such as 
the hyperinflammatory trait 
likely being attributable to 
genetic differences in the 
innate immune response.”



A Sneaking Suspicion

• Dr. Hujoel’s and coworkers’ analysis (JAMA
2000; 284: 1406-1410, published on 20 
September 2000) of NHANES I Follow-up data

– Follow-ups 1971-1975, 1982-1984, 1987, 
and 1992

– Population-based prospective cohort study

– Risk assessment for coronary heart disease 
in patients with/without periodontitis or 
gingivitis

https://scholarlyperio.files.wordpress.com/2013/12/hujoel-2000.pdf


– Primary variable: first event of CHD

• Death due to CHD

• Hospitalization due to CHD

• Coronary revascularization



– 8032 dentate adults, 25-74 years of age, no 
CHD

• 1859 with periodontitis (Russell’s PI* 4+, ie. 
pockets with attachment loss)

• 2421 with gingivitis

• 3752 with healthy periodontal conditions (RPI 
lower than 0.05)

*Russell’s Periodontal Index (PI):

1 or 2: localized or circumferential gingivitis, resp.

6: initial periodontitis without impairment of function

8: advanced periodontitis with functional impairment



Unadjusted

Event CHD, HR (95% CI) Death due to CHD, HR (95% CI)

Periodontitis Gingivitis Periodontitis Gingivitis

2.66 (2.34-3.03) 1.20 (1.05-1.39) 3.09 (2.50-3.81) 1.20 (0.94-1.52)



Adjusted for

• Demographic factors and socioeconomic status

Event CHD, HR (95% CI) Death due to CHD, HR (95% CI)

Periodontitis Gingivitis Periodontitis Gingivitis

1.24 (1.08-1.43) 1.02 (0.88-1.18) 1.28 (1.02-1.61) 0.99 (0.77-1.28)



Adjusted for

• Demographic factors and socioeconomic status

• Risk factors for CHD (I): Smoking, blood pressure, serum cholesterol, diabetes 
mellitus

Event CHD, HR (95% CI) Death due to CHD, HR (95% CI)

Periodontitis Gingivitis Periodontitis Gingivitis

1.14 (0.98-1.33) 1.03 (0.88-1.21) 1.19 (0.91-1.55) 1.09 (0.82-1.45)



Adjusted for

• Demographic factors and socioeconomic status

• Risk factors for CHD (I): Smoking, blood pressure, serum cholesterol, diabetes 
mellitus

• Risk factors for CHD (II): Height, weight, alcohol consumption, physical activity, 
nervous breakdown

Event CHD, HR (95% CI) Death due to CHD, HR (95% CI)

Periodontitis Gingivitis Periodontitis Gingivitis

1.14 (0.96-1.36) 1.05 (0.88-1.25) 1.21 (0.90-1.62) 1.17 (0.86-1.59)



– No dose-effect relationship

• No relationship with the number of teeth at outset

• No association with extent and severity of 
periodontitis/gingivitis



• Dr. Hujoel’s conclusions

– “The results of this study do not provide 
convincing evidence that periodontitis and 
gingivitis are associated with CHD. Gingivitis 
was not associated with CHD. Periodontitis 
was associated with a non-significant 
increased risk for CHD



– “While this study did provide convincing 
evidence regarding absence of a moderate-to 
large association between periodontitis and 
CHD, a small causal association could not be 
ruled out.”

• On 2 January 2001, a Letter to the Editor 
by Genco, Trevisan, Wu & Beck was 
published in JAMA

http://jama.jamanetwork.com/article.aspx?articleid=1031139


2 Beck et al. 

1996

http://www.joponline.org/doi/pdfplus/10.1902/jop.1996.67.10s.1123


• Hujoel et al. had responded and provided 
the first meta-analysis of 3 at that time 
available large prospective studies 
(including their own) 

– More than 74,000 subjects, follow-up between 
6 and 16.1 yr with more than 6800 CHD 
events

– The relative risk for CHD events was 1.07 
(95% CI 0.96; 1.19) in subjects with
periodontitis



• In their critique of the paper by Hujoel et 
al., Genco et al. did not mention that their 
group had just published their own paper 
on periodontal disease and 
cerebrovascular accidents (CVA, 
cerebrovascular event) which exploited 
the same data set, NHANES I follow-up



• The paper by Wu et 
al. had appeared on
9 October 2000 in 
Arch Int Med (now
merged with JAMA), 
19 days after that by 
Hujoel et al. (2000) 

https://scholarlyperio.files.wordpress.com/2013/12/wu-2000.pdf


Hujoel et al. 
(2000)

Wu et al. 
(2000)

Periodontitis 1859 1800

Gingivitis 2421 2346

Healthy 3752 3634

Edentulous 2082

• While the material was the same 
(subjects, crude periodontal examination, 
long follow-up), case definitions differed
somewhat



• Wu et al. report that,

“[c]ompared with no periodontal disease, the
relative risks (95% confidence intervals) for 
incident nonhemorrhagic stroke were 1.24 
(0.74-2.08) for gingivitis, 2.11 (1.30-3.42) for 
periodontitis, and 1.41 (0.96-2.06) for 
edentulousness. For total CVA, the results
were 1.02 (0.70-1.48) for gingivitis, 1.66
(1.14-2.39) for periodontitis, and 1.23 (0.91-
1.66) for edentulousness.”



• They conclude that,

“[t]his prospective study suggests that
periodontitis is significantly associated with
risk of developing CVA and, in particular, 
nonhemorrhagic stroke.”



• The models had been adjusted for 
NHANES I design features and baseline 
information on sex, race, age, education, 
poverty index, diabetes status, 
hypertension, smoking status, average
alcohol use, BMI, and serum cholesterol



• So, if and when a moderate association
of periodontitis with cardio- or 
cerebrovascular disease can be found, it 
seems to be irrelevant whether the study
has design or methodological problems 
(NHANES I and its epidemiologic follow-
up certainly has)



• However, if the analysis yields no
association, it must be due to problems 
with design and methods



• Similarly agitated disputes could later be 
noted when a large intervention study by 
Michalowicz et al. (2006) did not yield a 
significant effect on pregnancy outcomes
(which had later to be confirmed by 
Offenbacher et al. (2009) in a twice as 
large intervention trial)

A Common Pattern

https://scholarlyperio.files.wordpress.com/2013/12/michalowicz-2007.pdf
https://scholarlyperio.files.wordpress.com/2013/12/offenbacher-2009.pdf


• In 2012, Lockhart et al., in an exhaustive
systematic review published in 
Circulation, concluded that there is 
currently no evidence1 that periodontal
interventions prevent atherosclerotic
vascular disease or modify its outcomes

1 Based on PAVE, the only multicenter pilot study which 

has examined the influence of periodontal treatment on 

the secondary prevention of cardiac events

https://scholarlyperio.files.wordpress.com/2013/12/lockhart-2012.pdf
http://www.joponline.org/doi/abs/10.1902/jop.2009.080007


• On 18 April 2012, the day when the SR 
went online, Lockhart said in an 
interview with HealthDay, 

“So far, there is no conclusive evidence [of a 
cause-effect relationship between periodontitis
and AVD]. If cause and effect is someday
proven, it will probably be fairly minor.”

http://podcasts.jwatch.org/index.php/tag/pe

ter-b-lockhart/

http://health.usnews.com/health-news/news/articles/2012/04/18/no-proof-that-gum-disease-causes-heart-disease-experts-say
http://podcasts.jwatch.org/index.php/tag/peter-b-lockhart/


• Then president of the AAP, Pamela 
McClain partly disagreed,

“The academy [sic] agrees that science
doesn’t support a causal relationship between
periodontal disease as a direct cause of
cardiovascular disease.

“It’s hard to predict [the size of the possible
causal relationship]. We may find a stronger
link.”



• EFP and AAP decided to organize the
joint workshop of 2012, apparently to fix
independently conducted systematic
reviews and unwelcome results of large
intervention studies by creating new
systematic reviews, in particular also of
observational studies, which do not 
provide evidence for causality

http://onlinelibrary.wiley.com/doi/10.1111/jcpe.2013.40.issue-s14/issuetoc


• Apart from supersaturation (which 
ultimately leads to ignorance among the 
medical profession rather than respect 
for our specialty), the usually 
complicated messages were boiled down 
into an easy to digest “Manifesto” and 
youtube video which may mislead the
obvious target, the busy practitioner

http://www.efp.org/efp-manifesto/EFP_manifesto_full_version.pdf
https://scholarlyperio.wordpress.com/2013/12/13/in-a-nutshell/#more-1093


Diabetes mellitus and 
Periodontitis

• Observational studies have 
suggested a bi-directional
relationship

– Prevalence, extent and 
severity of periodontitis are
all greater in diabetics (both
types I & II)

– Poor diabetic control is 
associated with poor
periodontal health



Risk factor Preventable? Relative risk Prevalence
(%)

Attributable
risk (%)

Poor oral 
hygiene

yes 1.9a 25a 18

Smoking yes 2.5-6b 18d 21-47

Diabetes 
mellitus

No?
(controllable)

2.8-3.4c 8e 13-16

a Haffajee et al., 1991
b AAP, 1999
c AAP, 2000
d WHO, USA 2009
e CDC, 2011

Poor oral hygiene as risk factor in relation to other risk factors

for periodontitis



– Inflamed periodontal tissue may 
act as an endocrine organ

• Proinflammatory mediators (such as 
TNF-, IL-1, IL-6), acute phase 
proteins and oxidative stress 
molecules are excessively released 
in inflamed periodontal tissue, 

• may interfere with lipid metabolism 
and act as insulin antagonists



– Periodontal infection adversely affects glycemic
control in diabetes

– Diabetics with poorer periodontal health have more 
diabetes-related complications, i.e. microvascular
(retino-, nephro-, neuropathy including foot ulcers) 
and macrovascular diseases

– Periodontitis patients may even be at higher risk for 
developing type 2 diabetes



• Does periodontal therapy has an effect on 
diabetic control (HbA1c) in patients with type 
2 DM?

– Between 2010 and 2013, 5 SRs were published by 
Simpson et al. (2010), Teeuw et al. (2010), Liew et 
al. (2013), Sgolastra et al. (2013) and Engebretson
& Kocher (2013)

– One RCT was considered in all five SRs, 1 in four, 
3 in three, and 4 in two SRs.



– Three months after perio tx, HbA1c levels were
significantly reduced

• Simpson et al. 2010 -0.40% (95% CI -0.78; -0.01%)

• Teeuw et al. 2010 -0.40% (-0.77; -0.04%) 

• Liew et al. 2013 -0.41% (-0.73; -0.09%)

• Sgolastra et al. 2013 -0.65% (-0.88; -0.43%)

• Engebretson & Kocher 2013 -0.36% (-0.73; -0.09%)

"A major limitation […] is that no single randomized clinical
trial reported here [9 are reported] would be defined as a 
phase 3 (pivotal study), and hence, validation of these
findings in a large clinical trial is needed. Results from one
such study may be expected by early 2013 (ClinicalTrials.gov: 
NCT00997178)." Engebretson & Kocher 2013

https://scholarlyperio.files.wordpress.com/2014/06/engebretson-and-kocher-2013.pdf


• On 18 December 2013, results of the announced 
“pivotalʺ multicenter Diabetes and Periodontal 
Therapy Trial (DPTT) by Engebretson et al. were
published in JAMA
– >500 patients with T2DM and periodontitis had been randomized

– Periodontal intervention: at least 160 min subgingival scaling, 
0.12 CHX rinses bid for 2 weeks; and additional motivation and 1 
h scaling at 3 and 6 months

– Control subjects received oral hygiene instructions at baseline, 
after 3 and 6 months. Periodontal tx was postponed for 6 months

– Primary outcome: Difference in change of HbA1c after 6 months

The “Engebretson Scandalʺ

https://scholarlyperio.files.wordpress.com/2015/11/engebretson-et-al-2013a.pdf


Sample size was estimated 

assuming 0.6% HbA1c 

difference after 6 months 

(SD 2.0%), =0.05 and 1-b

=0.90. Due to expected 

attrition, the planned sample 

size was 600 patients.











• Only one day later, on 19 December, then 
AAP President Stuart Froum responded in a 
press release

“It is important to note that the nonsurgical therapy 
employed in this study did not eradicate periodontal 
disease, which may be why researchers did not see 
an effect on glycemic control

https://www.perio.org/consumer/Nonsurgical_Diabetes


“A major indicator of periodontal disease – bleeding 
on probing – decreased only 19 percent [sic], 
suggesting that the nonsurgical therapy was not 
successful in controling moderate to advanced 
periodontal disease. The failure to eliminate 
periodontal disease may be why glycemic control 
was not impactedʺ





• On 14 May 2014, three Letters to the Editor 
were published in JAMA. One letter by 
Chapple, Borgnakke and Genco identified 
problems as regards

– Failure to deliver the expected standard of care 

– Almost normal HbA1c levels at the outset

• Anwar T. Merchant, a biostatistician at the
University of South Carolina, pointed to the 
very high BMI of participants (mean 34) in the 
study by Engebretson et al.

https://scholarlyperio.files.wordpress.com/2015/12/letters-engebretson.pdf


• In their response to these Letters, Drs. 
Engebretson, Hyman and Michalowicz point to 
subgroup analyses, some of them provided in 
the Supplementary material of their article
– There was no indication that change in HbA1c was associated 

with the magnitude of the periodontal treatment response

– There was no difference in the treatment effect in groups 
stratified by baseline HbA1c values (p=0.83)

– Likewise, subgroup analyses of different BMI cut points found 
no effect of periodontal therapy on glycemic control (p≥0.1)





• At the same time, a much
more serious attempt to 
discredit the unwelcome
results of Engebretson et 
al. was already underway

– The first version of a 
polemic in J Evid Based
Dent Pract, went online just 
33 days after Engebretson’s
paper, but was withdrawn

– Reasons were not given



• Borgnakke’s final 
version went online on
21 May 2014
– A slightly moderated title

speaks of “fundamental 
problemsʺ rather than flaws

– Among the 21 authors, 
Panos Papapanou was no
longer listed

– Thomas Kocher and Fusanori
Nishimura (co-author of the
Hiroshima study) had joined



• Concerns regarding the “problemsʺ

(1) Low baseline HbA1c levels with a lower limit 
of 7.0%* were included (mean 7.84 and 7.77% 
in test and control groups) that are close to 
good glycemic control and thus unlikely to 
further improve

*In fact, 4.7% of screened test subjects

had at baseline less than 7% HbA1c 



BL % HbA1c

Kiran 2005 T: 7.31; C: 7.00

Jones 2007 T: 9.9; C: 9.3

Yun 2007 T: 8.26; C: 8.22

Singh 2008 T: 7.9 & 8.3; C: 8.1

Katagiri 2009 T: 7.2; C: 7.0

Koromantzos 2011 T: 7.87; C: 7.59

Sun 2011 T: 7.1; C: 7.1

Chen 2012 T: 7.31 & 7.29; C: 7.25

Moeinthagavi 2012 T: 8.15; 8.72

SR by Engebretson & Kocher 2013: 9 small, 

single center trials

WMD after 3 months: -0.36% (-0.54; -0.19)

http://onlinelibrary.wiley.com/doi/10.1111/jcpe.12084/epdf


(2) Poor outcomes reported for the
administered periodontal therapy

• 0.37 mm mean CAL gain*

• 0.48 mm mean PD reduction

• 19% points BOP reduction

• 14.6% points plaque reduction

*after 6 months



Note that Cobb (2002) does not provide any point estimate of meta-analyses as suggested above. In 

particular, the alleged GI reduction of 1.0 was not based on data

Note that the 1.18 mm PD reduction in van der Weijden & Timmerman (2002) refers to a weighted

mean in ≥5 mm deep pockets as derived from 10 controlled studies. The figures 1.23 and 2.26 mm PD 

reduction for mild and severe periodontitis, respectively, cannot be found in the paper



The most recent SR on

non-surgical periodontal

therapy by Smiley et al. 

(2015)



(3) Obesity (72% of participants were obese, 
and mean BMI was >34) would mask any
decrease in inflammatory response caused by 
successful periodontal tx

• Borgnakke et al., “The Hiroshima Study
demonstrated that HbA1c levels improve by 
resolution of the periodontal infection-related
systemic inflammation, but only in subjects with
initially elevated levels of the acute-phase
inflammatory marker C-reactive protein, measured
with high sensitivity (hsCRP).15



From the Hiroshima Study (2013): “A multiple comparison
by ANOVA revealed that only group A [subjects with high
hsCRP >500ng/ml treated with topical tetracycline-HCl
ointment once a week for 4 weeks combined with
conventional mechanical debridement] showed a
significant reduction in HbA1c over time (P<0.001).ʺ



From the Hiroshima Study (2013): “Japanese 
diabetic subjects are unique in that they can be 
divided into two categories, those with insulin 
resistance and those with insufficient insulin 
secretion [6,7]. In about 40% of all Japanese 
type 2 diabetic subjects, the pathophysiology of
the disease is primarily associated with insulin 
resistance, as most newly diagnosed diabetics
are not obese, having an average BMI of around
24.0 kg/m2 [6,7]. Therefore, in subjects with
severe periodontitis that evokes low-grade 
inflammation periodontal inflammation may have 
a greater influence in Japanese than Caucasian
subjects with diabetes, as periodontal
inflammation is not masked by obesity-induced
inflammation in less obese Japanese subjects.ʺ

France 25.55 BMI 174.4 cm height 92.3 cm waist

Netherlands 25.2 BMI 183.3 cm height 91 cm waist

Japan 23.7 BMI 171.4 cm height 82.9 cm waist

USA 29 BMI 176.4 cm height 99.4 cm waist



• Borgnakke et al., “Importantly, the subjects in the
Hiroshima study were non-obese but had type 2 
diabetes. An earlier US study called
Atherosclerosis Risk in Communities (ARIC) 
already reported that, when the BMI of the
subjects was in the 20s range, there was a 
predicted 2-fold difference in hsCRP between
severe and no/mild periodontitis groups*, but the
difference decreased with increasing BMI and 
became negligible when BMIs reached 35 kg/m2.16

*In ARIC, extent, not 

severity of periodontitis

was considered



From the ARIC Study (2003): “The 
Figure depicts the interaction between
BMI and periodontal disease. Based on 
the regression model, when BMI equaled 
20, there was a predicted 2-fold 
difference in mean CRP levels between 
high and low [sic] periodontal pocket 
groups (7.5 vs 3.6 mg/L)*, but the 
difference decreased with increasing BMI 
and was negligible when BMI equaled 35 
(9.0 vs 9.3 mg/L).ʺ

*Iapparently, i the graph symbols 

for isolated (0-30%)  and frequent 

pockets (>30%) had erroneously 

been exchanged



• Borgnakke et al., “Furthermore, the Periodontitis
and Vascular Events (PAVE) multi-centered trial 
demonstrated that systemic inflammation
persisted among obese individuals following
scaling and root planing.17ʺ



From the PAVE Study (2009): “Using 
intent-to-treat analyses, there was no
significant effect [of protocol provided
scaling and root planing] on serum hs-
CRP levels at 6 months.

“Secondary analyses [sic] demonstrated
that consideration of any preventive or 
periodontal care (i.e., any treatment) 
compared to no treatment [some tx was
provided also in the community care
control group] showed a significant
reduction in the percentage of people
with elevated hs-CRP (values >3 mg/l) at 
6 months. However, obesity nullified the
periodontal treatment effects on hs-CRP 
reduction.ʺ 



• Borgnakke et al. conclude, 

“[W]e recommend that the existing body of evidence in 
which meta-analyses consistently conclude that successful
[sic] periodontal therapy appears to improve glycemic
control, should instruct us until results from future studies 
are reported. We urge all interested parties to refrain
from using these study results [Engebretson’s] as a 
basis for future scientific texts, new research
projects, guidelines, policies, and advice regarding the
incorporation of necessary periodontal treatment in 
diabetes management.ʺ

The Verdict



https://scholarlyperio.wordpress.com/2015/03/01/getting-it-all-wrong/


• Very modest BOP and, in particular, plaque
reductions in Engebretson’s study are certainly
fact

• However, Borgnakke’s arguments are largely
based on

– Ignorance, as available small, single-center
intervention studies suffer from problems very similar to 
those described for Engebretson’s large, multi-center
trial

– Irrelevant deep pockets comparisons as regards
expectations about results after periodontal treatment

Some Remarks



– Circular reasoning as regards possible effects of
periodontal treatment on obese T2DM patients

– Careless and/or biased quotation of marginally related
other papers

• One must assume that Borgnakke’s paper has not 
independently been peer-reviewed



• Despite having produced unwelcome, for some, 
results, the DPTT is a high-quality RCT in fact
representing the mostly obese US American 
population suffering from both T2DM and 
periodontitis

• The recommendation, expressed by 21 leading
periodontists including all chief-editors of our
professional journals, is certainly overbearing and 
has actually been regarded as brazen attempt of
censorship



Simpson’s Cochrane Review
(2015)

• Types of studies

– RCT with follow up ≥90 d 

• Type of participants

– T1DM or T2DM and ChP

• Types of intervention

– NSPT, SPT, antimicrobial therapy, other drug therapy, 
novel interventions

• Types of outcome measures

– Primary: % change HbA1c (DCCT OR IFCC)

– Secondary: periodontal measures, adverse effects, 
HRQoL, costs, diabetic complications

http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD004714.pub3/epdf/standard








• Simpson et al. on Borgnakke’s concerns

– “[W]e believe that the inclusion of such patients [HbA1c 
close to therapeutic goals, high BMI] reflects the
breadth of population likely to be seen in clinical
practice, and the inclusion of the trial enhances
estimation of the true effect of periodontal treatment for 
glycaemic control in diabetic patients.



– “[I]n meta-analysis to derive treatment effect estimates
for periodontal indices, Engebretson 2013’s outcomes
were consistent at both time points [3 and 6 months] for 
all reported outcomes with the other included studies. 
Consequently, we are satisfied that Engebretson 2013’s 
clinical conduct is not of sufficient concern to warrant
post-hoc sensitivity analyses excluding its contribution, 
and have confidence in its findings being consistent with
those of other included studies.ʺ





“I think that the dentist’s arena is pretty well 
described – it’s intraoral and also maxillofacial in a 
sense but the dentist shouldn’t be a pseudo-doctor 
for all types of disorders. A dentist may meet with 
patients more frequently than a physician, but the 
responsibility should not be with the dentist to 
diagnose diabetes or other inflammatory 
diseases.ʺ

Jan Lindhe, Br Dent J 2014; 217: 396-397



Just Keep  
Flossing!


