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Tsakos et al. [1], in this issue of the Journal of Hypertension,
tried to find out whether periodontal inflammation is

associated with raised blood pressure. They came up with

the conclusion that gingival bleeding, a marker of current

periodontal inflammation, was the only measure consist-

ently and significantly associatedwith raised systolic blood

pressure and an increased odds of hypertension in the US

population throughout the adjustment process. Hyperten-

sion is largely unrecognized inmany patients andproduces

significant organ damage before the diagnosis is made. It

is also the predominant risk factor for all major cardio-

vascular diseases. Its control contributes significantly to

reducing morbidity and mortality. Establishing an asso-

ciation between an easily recognizable and commonly

prevalent condition [2], like periodontal disease, with a

rather silent but damaging clinical condition like hyper-

tension is an original research idea.

As plausible as the ideamay seem, the design of the study

by Tsakos et al. leaves important questions unanswered.

Using a cross-sectional design to establish causality is the

lowest form of scientific evidence, which can only be

considered hypothesis generating. The authors could not

strongly establish that the periodontal inflammation is the

cause of the increased blood pressure, especially when

they reported that the only measure of periodontal

inflammation to have significant association with blood

pressure is gingival bleeding. They cannot exclude

reverse causality because hypertension in itself may lead

to malfunction of small arterioles and may be responsible

for gingival bleeding with or without periodontal inflam-

mation. One may, thus, argue that gingival bleeding just

like epistaxis [3] is reflecting target organ damage in

hypertension.

The blood pressure values used in the study are

averages of three readings recorded at a single medical

examination, which also included the periodontal exami-

nation. The authors did not state the order of the pro-

cedures at the examination. If it was not standardized,

participants having the gingival examination before the

measurement of blood pressure might have had a larger

white-coat effect. This might have inflated the asso-

ciation between blood pressure and gingival bleeding.

The same argument has been raised concerning the

presumed association between hypertension and epi-

staxis, as most studies [3,4] reported that the blood

pressure tended to normalize spontaneously, if checked

on a later date, when the participants no longer have

epistaxis. Moreover, blood pressure is characterized by

large variability and the diagnosis of hypertension should

be made on the basis of multiple blood pressure measure-

ments taken on separate days as recommended by current

hypertension guidelines [5,6]. This recommendation was

not followed in this study.

According to the authors’ hypothesis [1], periodontal

disease is a potential source of high levels of cytokines

and inflammatory makers, such as C-reactive protein

(CRP). Inflammation, in turn, causes endothelial dys-

function and arteriolar bleeding. One would then expect

that for periodontal inflammation to be associated with

hypertension, the pathological process would involve

raised CRP levels and that hypertension would be associ-

ated with chronic periodontal damage. Neither of these

two conditions were met in the study by Tsakos et al., as
an elevated blood pressure was rather associated with a

marker of acute periodontal inflammation and with lower

CRP levels.

Previous research linked periodontal disease with

increased susceptibility to atherosclerosis and unfavor-

able cardiometabolic risk profile [7,8]. Treatment of

periodontal disease potentially improves these conditions

[9]. No studies have, however, clearly demonstrated that

treatment of periodontal disease lowers blood pressure or

conversely that blood pressure lowering improves period-

ontal disease. This might be the objective of further

research. Future studies must be prospective and if

possible randomized, for instance, as a substudy in a

clinical trial of tight and usual blood pressure lowering.

It would be interesting to test the effects, if any, of

treatment of periodontal disease on the efficacy of anti-

hypertensive drugs, or vice versa. Drugs potentially caus-

ing xerostomy, such as centrally acting agents, should be

avoided in such experiments. In prospective studies of

populations or patients with periodontal disease as a

predefined outcome, relevant covariables should be
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measured. They include, for example, eating habits,

tobacco usage (both quantity and method of adminis-

tration), alcohol consumption and tooth hygiene. Nibali

et al. [10] reported interaction between genetic poly-

morphism in the vitamin D receptor and cigarette

smoking in relation to the presence and progression of

periodontitis. Periodontal disease and subsequent tooth

loss also may lead to poor dietary habits. Patients with

these conditions are likely to favor soft carbohydrate

foods [11] and restrict fibers [12] and vegetables [13].

These food habits influence a patient’s usual blood

pressure [14].

In conclusion, Tsakos et al. [1] raised an interesting

hypothesis. If the observed association between hyper-

tension and periodontal disease can be replicated, the

question remains what is cause and consequence. Or

perhaps both conditions might be linked to a common

third factor like genetic predisposition. Only prospective

studies or randomized experiments can generate a defi-

nite answer.
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