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Abstract

Purpose Periodontal disease is a chronic infectious dis-
ease. Individuals with end-stage kidney disease (ESKD)
experience impaired quality of life (QoL) and low oral
health. This is the first comprehensive study which aimed
to explore the link between periodontal disease and quality
of life, assessed with the Short Form 36-Item Health Sur-
vey in hemodialysis patients.

Methods In total, 101 patients (57 females) with ESKD
were recruited from two Romanian dialysis centers. Peri-
odontal disease assessment included the measurement of
periodontal disease index, with its three components: the
gingival and periodontal index (GP), the bacterial plaque
index (PI) and the calculus index (CI). For assessing QoL,
we used the Short Form 36-Item Health Survey (SF-36),
with its two components: physical component (PCS) and
mental component (MCS).

Results The mean age was 52.5 £ 14.3 years. The dialysis
vintage was 6.7 = 5.6 years. According to periodontal status,
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the mean value of GP was 4.0 & 1.3, mean PI was 1.8 0.9,
and mean CI was 1.3 &£ 0.7. Regarding the QoL, the means
for PCS and MCS were 38.0 £ 17.3 and 45.0 & 16.3, respec-
tively. In univariate analysis, the physical and mental compo-
nents of QoL were significantly associated with the gingival
and periodontal index, the bacterial plaque index and the cal-
culus index. In the multivariable linear regression, only the
gingival and periodontal index remained significantly associ-
ated with physical component (8 = —3.26, p = 0.04, 95%
CI —6.39 to —0.13) and mental component (8 = —5.57,
p =0.001, 95% CI —8.74 to —2.41) of QoL.

Conclusion Our study shows a high prevalence and sever-
ity of periodontal disease. The gingival and periodontal
index was associated with low QoL, both on physical and
on mental components.

Keywords End-stage kidney disease - Periodontal
disease - Quality of life - Hemodialysis

Introduction

Poor oral health is a major public health problem, and
despite improvements in prevention and treatment, severe
periodontitis is found in 5-20% of most adult populations
worldwide [1].

Periodontal disease (PoD) is a chronic infectious disease
that results in the inflammation of specialized tissues sur-
rounding and supporting the teeth. It can lead to a progres-
sive loss of connective tissue attachment of alveolar bone.
This tissue destruction is characterized by formation of per-
iodontal pockets which act as reservoirs for bacterial colo-
nization of the dentogingival environment [2, 3].

Chronic inflammation contributes to both coronary
heart disease and chronic kidney disease progression [4].
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Epidemiological studies have linked poor oral health with
a variety of conditions, such as cardiovascular disease,
diabetes, adverse pregnancy outcomes, respiratory dis-
ease, stroke, rheumatoid arthritis, malignant disease and
obesity [5-7].

Chronic kidney disease (CKD) has also been reported
to affect the oral mucosa [8], bone [9], periodontium
[10], salivary glands [11] and tongue [12]. CKD has been
associated with higher plaque and calculus indices [13]
and with oral burning [14, 15].

Some observational evidence suggests that PoD
adversely affects the survival of patients with end-stage
kidney disease (ESKD) who are on dialysis [16]. Further-
more, moderate-to-severe PoD increases the risk of cardio-
vascular mortality in dialysis patients [17].

Although hemodialysis (HD) has greatly increased
the life expectancy of ESKD patients, low quality of life
(QoL) among these patients is frequently reported, espe-
cially in physical domain [18, 19].

The objective of this study was to evaluate the preva-
lence and severity of periodontal disease and its relation-
ship with QoL in a cohort of HD patients.

Materials and methods
Patients

We conducted an observational cross-sectional study,
which included only patients on chronic HD for at least
6 months. The patients were recruited between March
2013 and October 2015 from two dialysis units from Iasi,
Romania. The exclusion criteria were age under 18 years,
terminal illness and psychiatric cognitive disorders
that might have affected the understanding of the ques-
tionnaires used in the study. All included subjects gave
informed consent before participating in the study. The
study was approved by the Hospital’s Ethical Committee
and was performed in agreement with Declaration of Hel-
sinki for human rights.

Demographic characteristics, medical history, labo-
ratory and dialysis parameters were obtained from the
patients’ medical records. All patients received HD 4 h
per session, three times per week. Patients were treated
with the Fresenius 4008 and 5008 s CorDiax machine, on
high-flux HD or hemodiafiltration. Anemia medication,
calcium and non-calcium phosphate binders were used
based on monthly assessment. Laboratory measurements
were taken using blood samples drawn before dialysis
sessions.
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Periodontal disease assessment

The patients were referred to a stomatologist for an oral
clinical examination, which included periodontal prob-
ing and the assessment of periodontal disease index (PDI)
(Ramfjord), with its three components: the gingival and
periodontal index (GP), the bacterial plaque index (PI) and
the calculus index (CI) [20].

The type of edentulous ridge was recorded according to the
Kennedy classification. GP scores higher than 3 are suggestive
of the presence of periodontitis. Data about oral hygiene hab-
its, diet, smoking and the presence or absence of xerostomia
were collected for each patient by the investigators [21].

Quality of life assessment

To assess the QOL, we used the Short Form 36-Item Health
Survey (SF-36), a generic instrument, translated and vali-
dated in Romanian patients with ESKD [22].

This instrument is divided into 8 dimensions: physical
functioning, physical role functioning, pain, general health,
vitality, social role functioning, emotional role functioning
and mental health. The results vary on scales from 0 to 100
(i.e., from worse to best possible status). The physical and
mental components of the 8 dimensions were combined
into a physical component summary (PCS) and a mental
component summary (MCS), respectively.

Statistical analysis

The descriptive variables are presented as mean =+ standard
deviation (SD) or as percentages, as appropriate. Normal-
ity of the distribution was assessed with the Shapiro—Wilk
test. Logarithmic conversion was performed for non-nor-
mally distributed variables. Pearson’s and point biserial
correlation coefficients were used to determine correlations
between paired variables. All the univariable associates
(p < 0.05) were included in a backward stepwise multivari-
ate regression analysis in order to assess the predictors for
both the physical and mental components of QoL.

We tested in univariate analysis the association between
the two components of QoL (physical component and men-
tal component) with the following parameters in our data-
base: albumin, serum ferritin, transferrin saturation (TSAT),
C-reactive protein (CRP), tumor necrosis factor-alpha
(TNF-a), interleukin-6 (IL-6), serum phosphate (P), serum
i-PTH, magnesium (Mg), calcium (Ca), comorbidities (dia-
betes, neurological impairment, hypertension, atrial fibril-
lation, cardiac failure, ischemic cardiomyopathy, angina
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pectoris), body mass index, fat tissue, lean tissue, use of
phosphate binders, calcimimetics, proton pump inhibitors,
iron supplements, diuretics, statins, nitrate, alpha centrals
blockers, alpha beta blockers.

The analysis was performed using the SPSS 20.0 statis-
tical standard package for Windows. A p value <0.05 was
considered statistically significant.

Results

In this prospective study, a total of 150 individuals were
assessed for eligibility (see “Materials and methods”). In
the final analysis, 101 patients (57 females) were included
as 49 subjects failed to meet the eligibility criteria (Fig. 1).
The mean age was 52.5 £ 14.3 years and the mean dialy-
sis vintage 6.7 £ 5.6 years. Detailed biochemical param-
eters are presented in Table 1. 59.4% of patients were on
phosphate-binding therapy. Twelve patients presented con-
current neurological impairment (previously diagnosed
hemorrhagic/ischemic stroke, lacunar brain infarcts), while
31 patients had cardiovascular-associated conditions (heart
failure, coronary artery disease, permanent rhythm disor-
ders, peripheral arterial disease) (Table 1). 47.5% patients
were treated with high-flux hemodialysis, while 52.5%
were treated with hemodiafiltration and 3 x 4 h sessions
per week in all patients.

We identified 76 patients (75.2%) with GP scores
higher than 3.00, suggesting the presence of periodon-
titis. According to periodontal status, the mean value of

[ Enrollment

Assessed for eligibility (n =150)

Excluded (n=49)

+ Not meeting inclusion criteria (n=20)
+ Declined to participate (n=22)

+ Ongoing hospitalization (n=7)

A

Included in the final analysis
(n=101)

Fig. 1 Flowchart of the patient selection process

Table 1 Baseline general
(mean £ SD and N, % as appropriate)

characteristics

of the study sample

Total (N = 101)

Sociodemographic

Age (years)

Women, N (%)

Dialysis vintage (years)
Laboratory data
Hemoglobin (g/dL)
Albumin (g/dL)

CRP (mg/L)

Serum ferritin (ng/mL)
Clinical measures

Kt/v

SBP

DBP

Comorbidity

Diabetes mellitus, N (%)
Cardiovascular disease (%)
Neurological impairment
Smoking status

Yes, N (%)

Dental consultation
Never went

When needed
Once/year

Once every 6 months
Xerostomia

Place of living

Rural

52.5+143
57 (43.7)
6.74 £ 5.64

11.72 & 1.65
4.29 +£0.42
929 £15.21
942.57 £ 712.75

1.41 £ 0.25
148.50 £ 103.12
73.22 £ 12.07

6(5.9)
(N = 31) 30.6%
(N = 12) 5.9%

14 (13.9)

(N = 14) 13.3%
(N = 84) 83.2%
(N =2)2.0%
N=1)1%

(N = 53) 52.5%

(N =52)51.5%

SBP systolic blood pressure, DBP diastolic blood pressure

Table 2 Mean and standard deviation of QoL and periodontal

parameters in hemodialysis patients (N = 101)

Quality of life components

Physical component summary (PCS) score 38.00 £17.29
Mental component summary (MCS) score 45.04 £ 16.30
Periodontal evaluation

GP 4.02+£1.28
PI 1.76 + 0.90
CI 1.33+£0.72

GP gingival and periodontal index, PI bacterial plaque index, CI cal-

culus index

GP was 4.0 &+ 1.3, mean PI was 1.8 £+ 0.9, and mean CI
was 1.3 £ 0.7. Xerostomia was experienced by 52.5% of
patients. 13.3% of patients reported that they never under-
went a dental consultation before, while 83.3% were seen
by a dentist only in case of emergency (Table 2).
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Table 3 Baseline characteristics of clinical parameters and QoL components scores in subgroup without periodontitis and group with periodon-

titis

Group 1 (N = 25) GP—rank 0-3 Group 2 (N = 76) GP—rank 3-6 P
Age 42.16 + 17.13 55.83 £ 11.51 <0.001
Mg 2.92 £0.48 2.66 £ 043 0.014
Mental component summary (MCS) score 56.36 + 18.65 41.80 £ 13.77 <0.001
Physical component summary (PCS) score 48.28 + 19.54 34.61 £ 15.15 <0.001

Mg magnesium, GP gingival and periodontal index, rank 0-3 absence of periodontitis, rank 3—6 presence of periodontitis

We performed a comparison between patients with no peri-
odontitis (GP score 0-3) and with periodontitis (GP score 3-6).
Patients with higher GP scores were older, had a low level of
Mg and had low scores at both QoL components (Table 3).

Analyzing the two components of the QoL question-
naire, the means for PCS and MCS were 38.0 = 17.3 and
45.0 £+ 16.3, respectively. The mean scores and standard
deviation of the two domains of the SF-36 and of the three
components of periodontal disease are shown in Table 2.

Univariate analysis showed a significant association
between the two QoL components with the following
parameters: C-reactive protein, magnesium, atrial fibril-
lation, cardiac failure, ischemic cardiomyopathy, angina
pectoris, diabetes, fat tissue, body mass index. For the all
the other parameters tested in the univariate analysis, the
results were not significant (Tables 4, 5). The physical
and mental components of QoL were significantly associ-
ated with the gingival and periodontal index, the bacterial
plaque index and the calculus index (Tables 4, 5).

In the multivariable linear regression, only the gingival
and periodontal index remained significantly associated
with both physical (Table 6) and mental (Table 7) compo-
nents of QoL.

Table 4 Univariate associates of physical component of QoL in
hemodialysis patients (N = 101)

Variables Coefficient  p

Age (years) —0.49 <0.001
GP —-0.27 0.006
PI —0.21 0.034
CI —0.25 0.01
Log GP —0.34 0.001
Log CI —0.24 0.02
BMI (kg/m?) —0.19 0.04
Log CRP —0.25 0.01
Log magnesium (mg/dL) 0.19 0.04
Atrial fibrillation, 0—no; 1—yes —-0.37 <0.001
Cardiac failure, 0—no; 1—yes —0.22 0.03
Ischemic cardiomyopathy, 0—no; 1—yes —-0.32 0.001
Diabetes, 0—no; 1—yes —-0.22 0.03

GP gingival and periodontal index, PI bacterial plaque index, CI cal-
culus index, BMI body mass index, CRP C-reactive protein
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Table S Univariate associates of mental component of QoL in hemo-
dialysis patients (N = 101)

Variables Coefficient p

Age (years) —-0.37 <0.001
GP —0.37 <0.001
PI —0.21 0.03
CI —0.25 0.01
Log GP —045 <0.001
Log CI —0.24 0.02
Fat tissue (kg) 0.22 0.03
BMI (kg/m?) —0.22 0.03
Angina pectoris, 0—no; 1—yes —0.21 0.04

GP gingival and periodontal index, PI bacterial plaque index, CI cal-
culus index, BMI body mass index

Table 6 Determinants of mental component of QoL in hemodialysis
patients (N = 101)—R?> = 0.25

Variables Backward stepwise multiple regression
Coefficient  95% CI D

Age (years) —0.28 —0.50to —0.06  0.01

Log GP, per 1 SD increase =~ —5.57 —8.74t0 —2.41  0.001

GP gingival and periodontal index

Table 7 Determinants of physical component of QoL in hemodialy-
sis patients (N = 101)—R* = 0.33

Variables Backward stepwise multiple regression
Coefficient 95% CI p

Age (years) —0.45 —0.69to —0.21 <0.001

Log GP, per 1 SD increase —3.26 —6.39 to —0.13 0.04

Atrial fibrillation, 0—no; —10.73 —20.14to —1.32  0.03

1—yes

GP gingival and periodontal index

Discussion

This pilot study examined in a cohort of 101 HD patients,
for the first time, the relationship between periodontal dis-
ease index (as assessed by its three components: gingival
and periodontal index, bacterial plaque index and calculus
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index), and quality of life, including two summary scores:
the physical component and mental component. We found
that increasing PoD values were negatively associated with
poorer QoL scores. We identified 75.2% of the included
patients with GP scores higher than 3.00, suggesting the
presence of periodontitis. Regarding the QoL, we found a
low level, especially in the physical domain.

Periodontal disease progresses toward teeth loss with
consecutive masticatory function impairment in a body
systemically affected and with risk of malnutrition. Also,
in the general population, periodontal disease is sig-
nificantly associated with psychological discomfort and
physical disability [23].

Due to decreased saliva flow and to local and systemic
ionic imbalance, hemodialysis patients have a higher rate
of calculus buildup, thus favouring bacterial adherence and
more calculus buildup. Periodontal disease has been pre-
viously associated, in CKD patients, with older age, low
annual income, less high school education, less dental care
visits, smoking, and preexisting CVD and diabetes [16].

In another study, aimed to assess the periodontal health sta-
tus, in a group of 115 HD patients, high level of periodontal
parameters were associated with higher dialysis vintage [24].

Our study did not found any statistically correlation
between dialysis vintage and periodontal parameters.

Franek et al. [25] reported that progressing chronic
periodontitis was associated with increased serum CRP
concentration and with increased intima-media thickness
of the carotid artery in hemodialysis patients.

As regards the plaque index, the mean value
(1.76 £ 0.90) was found to be slightly lower among our
studied patients compared to other reports [26-28].

Compared to general population, end-stage kidney dis-
ease patients have increased salivary pH and salivary urea
concentration [29] and significantly higher plaque and
calculus indices [30].

Xerostomia, as a result of the restriction in fluid intake,
drugs side effects, possible salivary gland alteration, and
oral breathing secondary to lung perfusion problems,
was recorded in 52.5% of our included patients. Overall,
our data are consistent with other previous reports in the
same study population, in terms of poor oral hygiene and
periodontal status.

Among our included patients, 5.9% have diabetes mel-
litus. This result is quite common in the Romanian dialy-
sis population. We have found a low prevalence of diabe-
tes mellitus in other studies as well [31-33].

Mean PCS and mean mental MCS in our population
were consistent with a low QoL, although we included
a younger population (mean age 52.45 + 14.31), with a
mean dialysis vintage of approximately 7 years. Our find-
ings are not singular in suggesting lower QoL in various
HD populations [18, 19, 34].

Our study has several strengths and limitations. To our
knowledge, there has never been a comprehensive study
to assess a link between periodontal disease and quality of
life, assessed with the Short Form 36-Item Health Survey.
The study limitations include a small sample size and lack
of dental radiographic examination for a more accurate peri-
odontal diagnosis. Being a cross-sectional study, no causal
relationship could be explored. We need further longitudinal
studies to highlight the predictive relationship between PoD
and QoL. Another limitation was the fact that we were not
able to explore the etiology of PoD.

The results of the present study show a greater preva-
lence and severity of periodontal disease in a young HD
population. Our HD patients presented weak attitudes
and negligence toward oral health. Also, we found that
the more severe the periodontal disease, the lower the
quality of life in our patients. The gingival and peri-
odontal index was considered a strong predictor for low
QoL, with impact on both physical and mental compo-
nents. Although previous reports have revealed similar
results concerning QOL or PoD, no other studies ana-
lyzed the impact of PoD on health-related quality of life,
using an objective tool—the SF-36 questionnaire for HD
patients. Future studies should assess the relative impact
of QOL and PoD on patient’ survival and cardiovascular
morbidity.
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