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ABSTRACT

Background and Objective: Periodontitis is common among dialysis patients. The
current cross-sectional study aimed to explore associations between periodontitis and
he;!-_'ated quality of life (HRQoL) among hemodialysis patients.

M.etgbata from 188 dentate patients undergoing hemodialysis between May and
Julmat a medical center in Kitakyushu city, Japan, were analyzed while applying
mo@enters for Disease Control and Prevention/American Academy of
Peri%ﬂogy periodontitis case definitions to categorize the participants into the
foll(ﬂthree groups: severe, moderate, and no/mild periodontitis, respectively.
HRQoL was assessed by the Medical Outcome Study Short-Form 36-Item Health
Sur;-%) where a higher score indicates better health status. Associations
betvmeriodontitis groups and the eight health domains of SF-36 were evaluated
USIEHN linear models that were adjusted for age, sex, underlying cause of dialysis,

d f dialysis, comorbidities, serum biomarkers, body mass index, smoking status,
and glcohol use.

Res mong the 188 participants, 18 (9.6%) had severe, 100 (53.2%) had moderate,
anndtﬁ'naining 70 (37.2%) had no/mild periodontitis. Compared with the participants

W ild periodontitis, those with severe periodontitis had worse scores in the

b

foll uadiage five of eight SF-36 health scales: physical functioning, role physical, vitality,

social functioning, and mental health (P<0.05).
C@:n: The findings suggest an independent relationship between severe

periodontitis and decreased HRQoL among dialysis patients.
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INTRODUCTION
The estimated number of dialysis patients in Japan was over three hundred thousand in
2010, and this number has continued to increase, reflecting increasing prevalence of

et
diamhypertension (1). Accumulating evidence suggests that decreased kidney

fun

et aflggmpared oral health status in people with chronic kidney disease (CKD)

be associated with poor oral health, including periodontitis (2, 3). Sharma

partiCipafng in an ongoing observational cohort study (the Renal Impairment in
Secw Care [RIISC] study) and a regional representative population-based sample
of pﬁants in the 2009 Adult Dental Health Survey (ADHS). They found that RIISC
CKD patients had a significantly higher risk of periodontitis compared with ADHS
part$s (2). Similarly, Teratani et al. found that hemodialysis patients had poorer
peri%l health than a regional representative population-based sample (3).
$ziseases frequently constitute a chronic state and are directly and indirectly

a with physical, psychological, and social functioning; therefore, they can have
negii\ﬂmpacts on patients’ quality of life (QOL) (4-7). Previous studies reported that
0ral®es were significantly associated with health-related QOL (HRQoL) among
pﬁending private dental offices (8), community-based older individuals (9, 10),

0 als with diseases related to oral health, such as diabetes (11) and chronic

obs'ﬁe pulmonary disease (12). However, the impact of periodontitis on general
HRQoL among dialysis patients has not yet been fully investigated. HRQoL is an
ir@?narker of how disease affects patients’ lives. Because worse general HRQoL

in dialysis patients was found to be associated with greater morbidity and mortality (13),
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it is important to investigate the factors associated with general HRQoL. If an
association between periodontal health and general HRQoL was found, such

information in turn may lead to new strategies to maintain or improve patients’

wellbging through appropriate oral health education, prevention, and treatment
pro ~ Therefore, this study was planned with the purpose of assessing whether
H

perilggntjtis was associated with general HRQoL among hemodialysis patients.

Author Manusc
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METHODS
Study population and examination
This study was designed as a cross-sectional survey and conducted at a single medical

instit::’ i in Kitakyushu city, Japan. Between May and July 2008, 347 sequential

pati

(63.84.[221/3471) agreed. These individuals underwent oral examination just before a

rgoing hemodialysis were invited to participate the study. Of these, 221

sessfon of hemodialysis therapy and were surveyed using a questionnaire about HRQoL
and m behavior. All study participants gave written informed consent to being
incllﬁw the study.

This study was conducted in accordance with the guidelines laid down in the

Dec n of Helsinki and was approved by the Ethics Committee of Kyushu Dental

Unim.

Eontal examinations were performed by four calibrated dentists. The

p | health parameters including clinical attachment loss (CAL) and periodontal
proWepth (PPD) measured by placing a periodontal probe at the mesio-buccal and
mid@l sites of each tooth, except for third molars and root remnants. The

examy were calibrated before the survey using volunteer patients in the Kyushu
Dﬁiversity Hospital. The interexaminer reliabilities of CAL and PPD within 1
mm onfirmed using percentage agreement (CAL = 83.3% to 87.5%, PPD =
86.6?5.9%).

modified Centers for Disease Control and Prevention/American Academy of

Periodontology (CDC/AAP) case definitions (14), study participants were categorized
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into three groups: severe periodontitis was defined as >2 sites with CAL >6 mm (not on
the same tooth) and >1 site with PD >5 mm; moderate periodontitis was defined as >2
sites with CAL >4 mm (not on the same tooth), or >2 sites with PD >5 mm (not on same
toot! =a0d no/mild periodontitis was defined as no evidence of severe or moderate
perigm

defilifigns use exactly the four proximal sites, but we only examined one proximal

. The modification was necessary because the CDC/AAP periodontitis case

(me@ccal) and one mid-buccal site.

ML was assessed using the Medical Outcome Study Short-Form 36-Item Health
Sur -36) version 2, which is a commonly used generic HRQoL scale. The
validity of the Japanese SF-36 is reported elsewhere (15). It is designed to assess the
follgeight health scales: physical functioning (PF), role physical (RP), bodily pain
(BP@ral health (GH), vitality (VT), social functioning (SF), role emotional (RE),
aE health (MH). Each scale yields a score of 0 to 100, where a high score
i etter health/more favorable health state. Detailed descriptions of each SF-36
scaltarﬂ)resented in Appendix Table 1. The raw scores of eight health scales can be
con@into Norm-Based Scores (NBSs) using Japanese norm-based scoring
algorj . ANBS is a normalized score with a mean of 50 and standard deviation (SD)
o/g The use of the NBS simplifies the interpretation of the results of each
sub f the SF-36 because it eliminates the need to evaluate the difference between
the raw score and national standard of each subscale.

ndardized questionnaire was used to obtain participants’ health behavior

including smoking status and alcohol consumption. Information on participants’ age,
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sex, underlying cause of hemodialysis, duration of hemodialysis, comorbidities
(hypertension, diabetes, depression, ischemic heart disease, and stroke), levels of serum
biomarkers (albumin and non-high-density lipoprotein cholesterol [non-HDL-C]), and
bozy'/_'s index (BMI) was abstracted from medical records. Hypoalbuminemia was
deji@'ﬁ'\bumin < 3.6 g/dL. High non-HDL-C was defined as non-HDL-C > 150
MO/ e

Stam Analyses

ng)ns of selected characteristics among the three clinically assessed periodontitis
groups were performed using analysis of variance or Kruskal-Wallis test for continuous
vari;depending on distribution, and the Chi-square test for categorical variables.
mmble and multivariable analyses of the association between periodontitis and
eEh scales of SF-36 was conducted using general linear models. The eight

h es of SF-36, which were converted into NBSs, were included as the main

outcgmes for the analyses. The principal exposure variable was periodontal health status

bas clinical periodontal examination. Comprehensive multivariable models for
the ej ealth scales included adjustment for age (continuous), sex (categories: male
0 , underlying cause of dialysis (categories: diabetic nephropathy, chronic

glo nephritis, or other), duration of dialysis (continuous), comorbidities

(categories: positive or negative), abnormality in serum biomarkers (categories: positive

or ive), BMI (continuous), smoking status (categories: current smoker, previous

smoker, or never smoked), and alcohol use (categories: > 20 g/day or < 20 g/day
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ethanol). Effect modifications by sex were evaluated using interaction terms. Interaction
terms found not to be statistically significant were not included in the model.

The level of significance for predictor variables was set at a=0.05. All calculations

{

and sjaiistical analyses were performed using the statistical software package STATA

(ver (Stata Corp., TX, USA)).
|
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RESULTS
Among those who entered the study (n=221), 24 individuals who had <2 teeth and 9
individuals who had incomplete data were excluded. Ultimately, 188 hemodialysis

patie:age range = 28 to 93 years) were selected and included in the analyses. Among

thes

100853,206) had moderate periodontitis, and the remaining 70 (37.2%) had no/mild

dy participants, 18 (9.6%) were classified as having severe periodontitis,

perigdonftis.

muaracteristics of the study population stratified by periodontal health status are
presﬁin Table 1. Besides the lower number of teeth and poorer periodontal health
parameters, age, diabetes, and smoking were seen in association with periodontitis
(P<Coor
%health profiles of study participants are presented in Figure 1. Study
pwﬁs had diminished HRQoL compared with the general Japanese population.

6 scores of study participants in this study were significantly (P<0.05) lower

thaWese norms, which were presented in the Manual of the SF-36 Japanese
Versj 6), for all eight scales measured in this study.

T shows the association between periodontitis and the eight health scales of
Sﬁire were no interactions of periodontitis with sex. Furthermore, when we
perf analyses stratified by sex, the pattern of results was similar to that for the
nong ied analyses (Results not shown). Therefore, we reported the associations for

bo es combined. Significant negative associations of periodontitis was found with

PF, RP, VT, SF, and MH. The regression coefficients of severe periodontitis in the

11
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multivariable models, compared with no/mild periodontitis, were -14.2 (95%
confidence interval [Cl] = -24.2 to -4.3) for PF, -13.0 (95% CI = -25.2 t0 -0.7) for RP,
-6.3 (95% CI = -12.4 to -0.2) for VT, -7.5 (95% CI = -14.3 to -0.6) for SF, and -6.8
(95’5;;2.6 to -1.0) for MH. These results suggest that severe periodontitis was

sign and independently associated with lower scores of SF-36 for each of these

= —
fiveQgalth status scales. In addition, in the multivariable model, advanced age was
assaiate@ with decreases in PF and RP, longer duration of hemodialysis was associated
witmases in BP and MH, diabetes was associated with a decrease in GH and MH,
deprus was associated with decreases in SF and MH, ischemic heart disease was
associated with decreases in RP and RE, stroke was associated with decreases in SF and

MH! albuminemia was associated with decreases in PF, VT, SF, RE, and MH, and

higl@ll was associated with an increase in GH (Appendix Table 2).

Author M
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DISCUSSION
All eight scales of the SF-36 reported by the study participants were significantly lower
than Japanese norms, which indicated hemodialysis has a negative impact on HRQoL.

Thesﬁ' dings are in line with previous studies (17-19). Diabetic nephropathy is the

pri e of end-stage renal disease (ESRD) requiring dialysis (20). Hemodialysis

- —
patiMe at risk of developing other medical conditions including malnutrition,
depiessigh, and cardiovascular disease (20, 21). These health problems can adversely
aﬁeWntS’ activities of daily living (ADL) and HRQoL. Disability in ADL is highly
pre in individuals with ESRD compared with the general population (22). The
lower PF score of SF-36 in this study population compared with the Japanese general
pop indicates that they perceived limitations in physical activities.

MOntitis was found to be significantly associated with HRQoL among
he ialysis patients, even after adjusting for other important health characteristics.
S icipants with severe periodontitis, compared with those with no/mild
perigdontitis, had worse scores in SF-36 health scales of PF, RP, VT, SF, and MH,
whi@gests that hemodialysis patients with severe periodontitis perceived
Ii:;it'ﬁ in performing physical activities, problems with daily activities as a result of

p ealth, fatigue, interference with normal social activities due to physical and
emoﬁ problems, and psychological distress. To the best of our knowledge, this is
the first study to demonstrate the association between clinical periodontal status and

ge RQoL measures in hemodialysis patients.

Decreased kidney function is associated with an immune dysfunction state that is

13
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known to contribute to the high prevalence of infections among these individuals (23).
Thus, decreased kidney function may predispose to periodontitis, a chronic bacterial
infection/overgrowth (24). Moreover, kidney failure leads to metabolic bone disease. It
IS ;r!_'that decreased kidney function increases osteoclast activity leading to bone
turnmﬂi this may influence bone metabolic parameters (25). These

- —
pathhmiological changes may also explain the potential association between kidney
failife anil periodontitis.

MUS studies have demonstrated that poor oral health status had negative impacts
on Iﬁ (8, 10-12), and findings from the current study agree with these results.
People with periodontitis are at increased risk of oral pain and tooth loss, which leads to
limi | function such as eating, swallowing, and speaking (26). Poor oral health is
relamdecreased functional ability and physical fitness and decreased dietary intakes
an jety (27-29). Periodontitis also causes halitosis, which can negatively impact on
d ctivities such as socializing and communication with other people (30). In
addWeriodontitis and tooth loss causes embarrassment, negatively affecting
app@e and self-esteem (31, 32), and can restrict social interactions. Furthermore,
large enidemiological studies indicates that poor oral health could have an adverse
e eneral health in people with reduced kidney function. For instance,
peri itis and tooth loss were demonstrated to be associated with higher mortality
(33,? hese problems related to periodontitis can have negative impacts on

pe d general health and be reflected in deterioration in HRQoL measured by means

of the SF-36. Unfortunately, our study had a cross-sectional design, which prevented us

14
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from assessing a temporal relationship and establishing causality.
There are several other limitations to the present study. First, because other

information previously recognized as relevant to HRQoL, such as education, income,

and sml activity (35, 36), was not collected, a number of other potentially important

con

Seclad,gur study participants were recruited at a single medical institution so that

could not be included in the analyses. Residual confounding remains a risk.

extr@ion of the findings to other populations is limited. Third, even though all
nonmnolar teeth present were examined, periodontal health was assessed by partial
mouSmination of only two buccal sites per tooth. Therefore, it is likely that the
prevalence of periodontitis was underestimated, as some researchers have expressed
con er the discrepancy between a partial mouth examination and the
“gommard” full-mouth examination (37). This potentially gross underestimation is
du e fact that periodontal tissue breakdown is site-specific and does not occur

S ally within the dentition nor even around a tooth, and hence prevents any
reli@e_statistical weighting of the measurements recorded to accurately estimate the
actu@sence of periodontitis. On the other hand, despite such purported
u::ﬁwation and misclassification of periodontitis as cases were categorized in less

S ses, our analyses still identified significant associations that probably would

H
hav even more pronounced with measures from a gold-standard periodontal
examination. This would further support the concept of strong associations between
pe tal health and HRQoL.

In summary, periodontitis, especially its severe form, is significantly associated with

15
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decreased HRQoL among hemodialysis patients. These findings support the importance
of good oral health to general HRQoL in hemodialysis patients. Future multi-center,

longitudinal studies that apply the gold standard periodontal examination protocol as

{

llect more information on potential confounders are needed.

=
D
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Table 1. Characteristics of the study participants by periodontitis status (n = 188).

Periodontitis category

Overall
No/Mild Moderate Severe
n=188 n=70 n =100 n=18 p?
Oral health status
Num eth, median (IQR) 24 (15-27) 26 (21-28) 23 (12-26) 17 (11-25) <0.01
Mearmw), median (IQR) 1.7 (1.5-2.0) 1.6 (1.4-1.7) 1.8 (1.6-2.0) 2.4 (2.1-2.8) <0.01
MEan"_U!L'Unm), median (IQR) 2.4 (1.1-35) 1.0 (0.3-1.5) 2.8(2.2-3.7) 4.1(3.6-4.9) <0.01
Age and sex
Age, @D) 63.6 (12.8) 60.5 (13.6) 65.9 (12.3) 63.1 (10.6) 0.03
Sex, n (%
rm 118 (62.8) 37 (52.9) 67 (67.0) 14 (77.8) 0.07
Faalee 70 (37.2) 33 (47.1) 33 (33.0) 4(22.2)
Health status and health behavior
Unders use of hemodialysis, n (%)
mephropathy 48 (25.5) 12 (17.1) 30 (30.0) 6 (33.3) 0.24
mlomerulonephritis 99 (52.7) 44 (62.9) 47 (47.0) 8 (44.4)
OMe 41 (21.8) 14 (20.0) 23 (23.0) 4(22.2)
DEemodialysis (year),
7 (3-16) 8.5 (4-17) 6 (3-16) 5.5 (2-14) 0.49
medj
Medical diagnosis, n (%)
pertension 71 (37.7) 30 (42.9) 37 (37.0) 4(22.2) 0.27
%@@ 65 (34.6) 15 (21.4) 41 (41.0) 9 (50.0) 0.01
:@ 0 5(2.7) 2(2.9) 2(2.0) 1(5.6) 0.68
Medical history, n (%)
IShemic heart disease 32 (17.0) 11 (15.7) 18 (18.0) 3(16.7) 0.93
ﬁroke ’ 42 (22.3) 14 (20.0) 22 (22.0) 6 (33.3) 0.48
Serum biomarker levels
A@< 3.6 g/dL 73 (38.8) 22 (31.4) 44 (44.0) 7(38.9) 0.25
Non-higih-density lipoprotein
34 (18.1) 15 (21.4) 18 (18.0) 1 (5.6) 0.30
@ol > 150 mg/dL
BMI (kg/m?), median (IQR) 20.7 20.7 (18.8-22.3)  20.7(19.1-22.5)  19.8 (18.4-21.3) 0.50
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(18.9-22.3)
Smoking status, n (%)
Current smoker 29 (15.4)
Previous smoker 73 (38.8)

M\oked 86 (45.7)

Alcomption, n (%)
g/day 30 (16.0)

7 (10.0)
21 (30.0)
42 (60.0)

10 (14.3)

18 (18.0)
43 (43.0)
39 (39.0)

16 (16.0)

4(22.2) 0.04
9 (50.0)
5 (27.8)
4(22.2) 0.71

BN ™™™ hass index, CAL = clinical attachment loss, IQR = interquartile range, PPD = periodontal probing depth, SD =

standhation,

P valffle forhe comparison among the three periodontitis groups.

G

Bolded =statistically significant at P<0.05.

Author Manus
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Table 2. Crude and adjusted associations of periodontal health status with SF-36 health scales (n = 188).

SF-36 health scales

A

age, sex, underlying cause of hemodialysis, duration of hemodialysis, comorbidity, serum biomarkers, body mass index, smoking

PF RP BP GH
Crude Adjusted® Crude Adjusted® Crude Adjusted® Crude Adjusted?
-8.1 -2.4 -7.0 -2.8 -1.7 -0.4 -3.9 -3.1
-Moderate
B (145,-17) | (85,36) (-14.1,02) | (-103,4.7) (-5.2,1.9) (-4.2,3.4) (-7.0,-0.7) (-6.5,0.3)
L— -16.4 -14.2 -155 -13.0 -15 -1.9 2.2 1.2
Seyere
é ) (-27.3,-5.6) | (-24.2,-43) | (-27.7,-34) | (-25.2,-0.7) | (-7.6,4.5) (-8.1,43) (-75,3.2) (-6.8, 4.4)
m VT SF RE MH
— Crude Adjusted® Crude Adjusted® Crude Adjusted® Crude Adjusted®
Per i)
(VS.t
-4.1 -3.1 -2.4 -1.3 -7.5 -3.3 -0.9 0.4
Moderate
m (-7.5,-0.7) (-6.8,0.7) (-6.4, 1.6) (-5.5,2.9) (-14.0,-1.0) | (-10.1,3.5) (-4.2,2.5) (-3.1, 4.0
-7.0 -6.3 -9.4 -7.5 -11.7 -8.7 -8.2 -6.8
(-12.9,-1.2) | (-12.4,-02) | (-162,-2.7) | (-14.3,-0.6) | (-22.7,-06) | (-19.9,2.4) | (-13.9,-2.6) | (-12.6,-1.0)
di

status, and alcohol consumption.

Numbers in the table represent parameter estimates (95% confidence intervals) for each SF-36 scale in the model.

I

Bold

SF-36

6

Auth

ates statistically significant difference (P<0.05).

lal Outcome Study Short-Form 36-item health survey.
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Figure legend:

Figure 1. Mean (SE) SF-36 health profile score by health domains/scales and compared
to trg nogn of 50 in Japanese adults (n = 188).

BR ==ladily pain, GH = General health, MH = Mental health, PF = Physical
func%d'f'l'l'f'lg, RE = Role emotional, RP = Role physical, SE = standard error, SF = Social

funcug, SF-36 = Medical Outcome Study Short-Form 36-item health survey, VT =

videf)

U

VerEars represent SE

*sige'ﬁwtly different from the norm of 50 in Japanese adults.

Author M
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NBS of each of the eight SF-36 health scales

60

50 o
* * *
40 * —
30 =
20
10
0
PF RP BP GH VT SF RE MH
Mean 28.6 33.5 43.7 38.2 43.6 43.4 36.4 46.9
SE 15 1.6 0.8 0.7 0.8 0.9 1.5 0.8
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