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Nao Fukui,” Yoshihiro Shimazaki,” Takashi Shinagawa,” and Yoshihisa Yamashita®

Background: Metabolic syndrome (MetS) increases the risk
of various lifestyle-related diseases. Although some studies
have reported a significant relationship between periodontal
status and MetS, little information exists about the nature of
the relationship between periodontal health status and MetS.

Methods: Comprehensive health examinations of 6,421
Japanese individuals (aged 34 to 77 years) were performed.
Five components (obesity, high blood pressure, low high-den-
sity lipoprotein cholesterol, hypertriglyceridemia, and high
plasma glucose) of MetS were evaluated, and individuals
with >3 positive components were defined as having MetS.
The periodontal parameters were periodontal probing depth
(PD) and clinical attachment level (CAL), and each parameter
was divided into three categories (none/mild: <3 mm; moder-
ate: 4 to 5 mm; and severe: 26 mm).

Results: When PD and CAL were analyzed separately in
multivariate models, both parameters were significantly asso-
ciated with MetS. In a multivariate logistic regression analysis
using a combination of PD and CAL as an independent vari-
able, individuals with severe PD and severe CAL or with mod-
erate PD and moderate CAL had significantly higher odds
ratios for MetS, but severe CAL without severe PD was not sig-
nificantly associated with MetS.

Conclusion: The results of this study suggest that periodontal
status, particularly in individuals suspected to have untreated
periodontal infection indicated by >4 mm PD, is significantly as-
sociated with MetS. J Periodontol 2012;83:1363-1371.
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Epidemiology; metabolic syndrome X; periodontal disease.
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etabolic syndrome (MetS) is
Ma combination of several meta-
bolic risk factors, such as ab-

dominal obesity, high blood pressure,
lipid abnormality, and hyperglycemia,
and increases the risk of various lifestyle-
related diseases, such as cardiovascular
conditions.12

In 2007, one cross-sectional study
showed that individuals exhibiting more
components of MetS had a higher odds
ratio (OR) for a greater periodontal
probing depth (PD) and clinical attach-
ment level (CAL).3 Also, other cross-
sectional studies demonstrated that
individuals with MetS had a higher risk
for poor periodontal status®® and that
individuals with poor periodontal status
had a higher risk for MetS.1%-13 Also, in
some case-control studies, individuals
with MetS had poor periodontal status
compared with individuals without
MetS.14:15 Only one cohort study re-
ported that individuals with =24 mm
PD at baseline had a significantly in-
creased risk of MetS 4 years later.16

In studies examining the relationship
between periodontal status and MetS,
many used PD to evaluate periodontal
status using the Community Periodontal
Index and other criteria based on a partial
or full mouth periodontal examina-
tion, panoramic radiographs, or a self-
reported questionnaire.3-1® Some studies
evaluated PD and CAL separately,>14
and others used the criteria of the Centers
for Disease Control and Prevention and
the American Academy of Periodontol-
ogy!” using PD and CAL.%10

doi: 10.1902/jop.2012.110605
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Although PD and CAL are intimately related peri-
odontal parameters, the relative importance of the
two periodontal parameters to MetS is unclear. Thus,
examining this relationship may assist in elucidating
the relationship between periodontal disease and
MetS. In the present study, the relationships of PD
and CAL to MetS, using cross-sectional data from
periodic comprehensive health examinations, at a
company in Japan, were separately and simulta-
neously examined.

MATERIALS AND METHODS

Study Population

From April 2003 to March 2004, 14,998 employees
(11,633 males and 3,365 females; 19 to 93 years of
age) underwent periodic comprehensive health ex-
aminations at a company in Japan. Of these, 6,829
employees received a workplace oral health ex-
amination. The present study included 6,421 in-
dividuals (4,944 males and 1,477 females, aged 34
to 77 years old) with 220 teeth and sufficient data
for analysis.

Written informed consent was obtained from all in-
dividuals, and the ethics committee of the Kyushu
University Faculty of Dental Science, Fukuoka, Japan,
approved the study design, data collection methods,
and procedure for obtaining informed consent.

Measurements

Each individual received an oral health examination
that evaluated tooth and periodontal conditions while
in a supine position, under sufficient artificial light, in
a normal dental chair. Periodontal condition, based
on the method of the Third National Health and Nu-
trition Examination Survey!8was examined. Dentists
(Hiromasa Tsuda, Nao Suzuki, Haruka Fukamachi,
Miki Kawada, Masahiro Negishi; affiliation at the
time, Kyushu University Faculty of Dental Science,
Fukuoka, Japan: Eriko Kurihara, Mami Shinyashiki,
Kenjiro Gohara, Akiyoshi Sakai, Koji Mise; affiliation
at the time, Kyushu Dental College, Kitakyushu,
Japan) trained to perform oral health status in-
spections conducted each periodontal examination
using a periodontal probef and evaluated PD and
CAL on mesio-buccal and mid-buccal sites of all
retained teeth, with the exception of the third molars.
In this report, only mesio-buccal sites are used to
evaluate periodontal health status attributable to
mid-buccal CAL potentially being caused by tooth-
brushing, not periodontitis. The interexaminer reliability
of the periodontal examination on mesio-buccal sites
was verified before conducting the oral health exami-
nations. When allowing for measurement rounding by
considering +1 mm as agreement, the k values for
PD and CAL ranged from 0.76 to 1.00 mm, which in-
dicated substantial agreement.
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Each individual completed a self-administered
questionnaire in advance that included their lifestyle
habits and systemic disease treatment status. Two
smoking parameters were examined: smoking status
(never, former, or current) and amount smoked. For
current smokers, the amount smoked was quantified
as pack-years by multiplying the number of ciga-
rettes each individual smoked per day by the number
of years during which the individual had smoked.
Smoking habit, as a categorical variable was used in
statistical analyses: 1) never smoker; 2) former
smoker; 3) current light smoker (<20 pack-years);
and 4) current heavy smoker (220 pack-years). In-
dividuals answered items concerning their frequen-
cy of alcohol intake and the types and amounts of
alcoholic beverages consumed. The alcohol intake of
each alcoholic beverage was converted into the
weight of 100% ethanol in grams. The estimated al-
cohol contents were 21.5 g for a glass of Japanese
sake (180 mL), 22.6 g for a bottle of beer (633 mL),
35.7 g for a glass of distilled spirits (180 mL), and
31.8 g for a glass of whiskey (100 mL). The daily
amount of drinking was estimated by multiplying the
weekly frequency of consuming each alcoholic
beverage by the weight of ethanol in each alcoholic
beverage and dividing the sum by seven (grams per
day). The daily alcohol consumption was divided into
four categories based on the standard drink (14 g of
pure alcohol) in the United States: 1) non-drinker
(0 g/day); 2) light drinker (0.1 to 14.0 g/day); 3)
moderate drinker (14.1 to 28.0 g/day); and 4) heavy
drinker (>28.0 g/day). The frequency of tooth-
brushing was divided into three categories: 1) <1 time
daily; 2) 2 times daily; and 3) 23 times daily.

The following five components were used to define
MetS based on the modified National Cholesterol
Education Program Adult Treatment Panel lll (NCEP
ATP IIl)!° criteria, excluding the assessment of waist
circumference: 1) obesity (body mass index [BMI]
>25 kg/m?); 2) high blood pressure (systolic blood
pressure 2130 mmHg or diastolic blood pressure
285 mmHg); 3) low serum high-density lipoprotein
(HDL) cholesterol (<40 mg/dL for males and
<50 mg/dL for females); 4) hypertriglyceridemia
(triglycerides 2150 mg/dL); and 5) high plasma
glucose (fasting plasma glucose 2100 mg/dL). In-
dividuals being treated for hypertension were counted
as positive for high blood pressure, and those being
treated for diabetes were counted as positive for high
plasma glucose. Individuals with >3 positive compo-
nents were defined as having MetS.

Statistical Analyses
Individuals were divided into two groups: 1) those
with MetS (n=958; 14.9%) and 2) those without MetS

§ PCP-11, Hu-Friedy, Chicago, IL.
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Table |I.

Characteristics of Individuals According to Presence or Absence of MetS

: 'Aasence of MetS (hn=5463)

. Presence of MetS (n = 958)

Variable

 PValte

; l"]ed|an (Quar’ule Thxrd Quart|[e) : :

Age (years) 43 (38 54) \ 6@ }<0’00|*§; .
Number ofteeth 8 @729 280729 . 0107*1‘;‘;;_
?,Alcohol consumptlon (g/day) 6l (;5 184) 125 (26, 358) <oom*{f
BMI (kg/m?) . 223 205, 240) | 26350281 L e
' Systonc blood pressure (mmHg) . Hé(|07 by 134 |4|) .  <0001*
i Diastolc blood pressure (mmHg) | | «~7z (66,80) i fjﬂ} 84 (78,90) ; f}y i,<ooo *
 Fasting plasma glucose (mg/dL) 94 @, 99) 104 (99, 113) @ oo;*f“{f

‘",HDL cholesterol (mg/dL)

: Tﬂglycende (mg/clL)

cRP (mg/dL) ‘(
SexIn (9] .
. Female :_|,,4,05 (25.7)_ Lo
Male ; ‘ 4058 (743)
*Toothbrushlng (tlmes/day) [n (/6)] .
<l o700
2 365 (524)
=3 : 121 @05)
Stnoking Fabis [ (4)} .
Never ,379; (694)'*
Former SELEa ' Co 344 (63) iy
- Current hght (<20 pack: years) ; e 856 (157).
- nEs

Current. heavy (=20 pack years)

! Penodontal PD (mm)
- None/mild (<3)
~ Moderate (4 to 5)
Severe (>6)

4 lf‘36 oD

33 (6 h :

;‘CAL(mm) e S o
None/mxld (<3) : S 3 |'94 (58 5) e
~Moderate (4 to 5 1,566 (287)
Severe (26) 703 (129)

"’9;3 (499 e
88 (62 o
04 (002, 007)

994 (182)

| sgessy
180 (141, 246)
| omEohols

7
886 (925)

v

© 445 (465)
oraly

580 (60.5)
CLOSY
1546y
- 133(139)

 <o00it

645 (673)
22333
95004
o <000l
29831
169 (i7.6)‘ :

* Mann-Whitney test
 Mantel-Haenszel X* test.

(n=>5,463; 85.1%). PD and CAL were each divided
into three categories using the interproximal values
of the periodontal examination: 1) none/mild PD (<3
mm; n = 4,781); 2) moderate PD (4 to 5 mm; n =
1,217); and 3) severe PD (26 mm; n=423); 4) none/
mild CAL (£3 mm; n=3,685); 5) moderate CAL (4 to
5 mm; n = 1,864); and 6) severe CAL (26 mm; n =
872). Differences in continuous variables between
the two groups were evaluated using the Mann-
Whitney U test. Differences in proportions were evalu-
ated using the Mantel-Haenszel X2 test. Univariate and

multivariate logistic regression analyses were per-
formed to determine the effects of PD and CAL
categories and other variables on MetS by calcu-
lating the ORs and 95% confidence intervals (Cls).
Because the correlation between PD and CAL cat-
egories was very strong, these categories were
separately analyzed first in multivariate models. A
categorical variable was then generated that com-
bined PD and CAL categories, and this variable
was entered into the multivariate model. Variables
found to be significantly related to MetS in univariate

1365
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Table 2.
Characteristics of Individuals According to Periodontal Status

PD L CAL
None/Mild - 'Moderate/Severe : None/Mild Moderate/Severe
(n=4781) (n = 1,640) (n = 3,685) (h=273)

Variable Median (Quartile, Third Quartlie) ' P V&Iue - Median (Quartile, Third Quartile) PVaIue
Age (vears) ) 5 (40 58) j<000|*‘ 41 37,51)  48(40.57)  <000I*
Number of teeth 802729 806 <000l* 807 29) . 28(2629)  <0001*
Alcohol consumption (g/day) 61 (18, 1889) "7.77(1‘.;8,"30‘5) : <;o.o‘o|*'f 6108179 77(18255)  <0001*
CRP (me/l) 004 (002, 0.08) 005 (003,0.10)  <0001* 004 (002, 008) 005 (003,009 <000)*
Fernale [n 91 CLIsiEan 326099 <000t 75 @n @y - 0los
Toothbrushmg (tlmes/day) [n (% )] |

< 1315 (27.5) 568 (34.6) <0001 1040 (282) 843 (30.8) <005

2 2,508 (52.5) 802 (48.9) 1910 (51.8) 1,400 (51.2)

>3 , 958 (20.0) 210 ((,6.5) 735 (19.9) 493 (180)
Smokmghablt[n (/))] o ‘ : ; L . ::’:-‘, ’

Never 3376 (706) 995 (607)] <0001t 2601 @06 170647 <000l

Former 297 (62) 138 (84) . ooy Sorge

‘Current light (<2O pack years) 765 (16.0) 245 (14.9) o L 622(169) 388 (142

 Current heavy (220 packyears) 343 (72). 220160 234 (64) 371 (136)
BMI 225 kg/m? 1073 (224) 425 (259) <0017 829(225) 669 (245)
Blood pr’essure (mmHg) , i : o o L L . .

Systolic 285 or diastolic 2130 1339 (280) _5,6‘8 (34.6) <000l 102879 &9 @E2)  <oo0lf
Fasting plasma g{ucose 2100 mg/dl_ 1,307 (27.3) 576 (35.1) ,‘<().OOIJr 990 (26.9) 1893 (32.6) <0001 7
HDL cholesterol (mg/dL) . .. . . o
<40 for males; <50 for females 418 (87) ;94(”8) <0001 31285 3000110 <0001t
Trlgtycer|de>l50 mg/dL 1016 (213) 403 (246) <00t 78@L  e4l @4 <005t
MetS presence 645 (135)  313(19.1) <0001T 491 (133) 47 (7.0 <0001t

* Mann-Whitney { test
t Mantel-Haenszel X* test.

analyses were used in the multivariate analyses.
P values <0.05 were deemed to indicate statistical
significance. The statistical analyses were performed
using a software program.$8

RESULTS

Table 1 shows the characteristics of individuals with
and without MetS. Individuals with MetS were older;
had higher alcohol consumption, BMI, systolic and
diastolic blood pressure, fasting plasma glucose, tri-
glyceride, and C-reactive protein (CRP) levels; and
had lower HDL cholesterol than individuals without
MetS (Table 1). Proportions of males, smokers, in-
dividuals who brushed their teeth infrequently, and
individuals who had poor periodontal status were
higher in individuals with MetS than in individuals
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without (Table 1). Table 2 shows the characteristics of
individuals according to periodontal status. Peri-
odontal status was significantly associated with age,
sex, number of teeth, alcohol consumption, CRP level,
toothbrushing frequency, smoking habit, each com-
ponent of MetS, and MetS itself (Table 2).

Table 3 shows the influence of each independent
variable, including periodontal parameters, on MetS in
univariate and multivariate analyses. Age, sex, alco-
hol consumption, frequency of toothbrushing, CRP,
and each periodontal parameter were significantly
associated with MetS in separate multivariate analy-
ses of PD (model 1) and CAL (model 2) (Table 3). We
analyzed the combined influence of PD and CAL on

§ SPSS version 17.0, IBM, Tokyo, Japan.
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Table 3.

Association of Demographic Variables and Periodontal Parameters With MetS in Logistic
Regression Models (n = 6,421)

Depéndeh’c Variable: MetS i
 (Absence =0, Presence = |)

~ Presence |

Adjusted OR (95% Cl)

'Abseh¢e~ e g S ——
S - ~ ofMetS  of MetS - "Crude:QR‘ Model | ~ Model 2
Independent Variable 0 ’;'5,463) ; (n—958) (95% an ~ (including PDy (including CAL)
Age - 1020l loz)ﬂf 102 (101 o 1O 102 (101 to 102t
Females 72 |.oo f : 100 e
Males, 886 4.26 (3.33¢to 5,46)1" ”3.46 (2.64‘;0’ 455)F 346 (264 to 455)F
Smokmghablt - o .
Never - - 379| : ’580‘ i IOO oo 100 00
 Former : 344 9 1173(|35tozz|)*3 '||7(O9ltol5l) 11909210 153)
~ Current hght (<20 pack-years) ‘ - 856 - 154 LI8 (09710 143) 094 (077 to 1.16) 095 (077 to 1.17)
Current heavy (>20 pack—years}* s  472 ' 2133 ,}:84 (‘[.4’9 102‘.2’8)*, 103 (O 82, to. 1; 29) 04 (O 83to I 30)
Alcohol consumPtloﬂ (8/da)’) _ . - o . o e 7 
0 ‘ 1,188 |45 , 100 L IOO;; 4_1.0
0.1 to 140 ~ 2515 L 383 125 (1 020 \53)*{‘ 093 07510 . 15);,:_0.93 (075t0 1.16)
14.1 to 280 694 136 16l (12510207 10007710 131) | 101 (077 t0 131)
5280 ‘ 1,066 24 e (18210 280)*&4: 129 (10210 1.63)* 129 (102 to 163)*
i Toothbrushang (tlmes/day) i o S - o . . L
Sl . e '|‘oo . 100
7 o 9865 445 057 (049 to oes)* 067 (057 to 078)’!3 1066 (057 to 077)*ﬁ
>3 L = o7 _035 (ozsm 044)f 050 (o4omoe4)’f' 050 (039t0063)*‘
CRP (mg/dL) ‘ - dile |57)Tﬁ}”ﬁ”:;.26 (106 to 150)" 1 (l07t 1501
, Numberofteeth o * 097 (O94to 100)* 098 (095 to iOI) . 098(0951t0 101)
'Perlodontal PD (mm) ‘ ] 3 :: ;" ,‘ SR : :‘ . Rl i . G s ;
- None/mild (3) 4036 0 645 ‘ , e I OO o
Moderate (4 to 5) - 994 1R L [ 44 (|,22 to |70)‘F. 125 (105 to 149)*}}: o
Severe (>6) 333 9 ‘i;'73 (135 tozzz)*; 132 (101 to 17D)*
CAL (mm) . L ahih . .
~ None/mild (<3) R !OO Con 00 e
\ Moderat%(‘* t05) 1566 298 “I24(106 to 1457 LI (095t 131)
{ Severe (26) 703 169 156(129 to 190 128 (104 to 1.57)*
* P<0.05.
t P<0.01.
# P<0.001.

MetS. Individuals with severe PD and severe CAL and
individuals with moderate PD and moderate CAL had
significantly higher ORs for MetS (Table 4). However,
ORs for MetS in individuals with severe CAL but
without severe PD were not significant (Table 4).

DISCUSSION
The present study shows that having severe PD and
severe CAL or having moderate PD and CAL were

significantly related to MetS, but severe CAL without
severe PD was not. The presence of deep PD implies
the existence of current local inflammation in peri-
odontal tissue. In contrast, the presence of CAL
suggests the accumulation of periodontal tissue
destruction attributable to periodontitis but does
not necessarily correspond to current periodontal in-
flammation. Because existing PD at the same level as
CAL is suspected to represent untreated periodontal
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Table 4.
Risk of Met8 by Various Combinations of Periodontal PD and CAL* (N = 6,414)

Volume 83 * Number |1

CAL

PD k : None/Mild Moderate Severe
‘N‘Qn‘e/mild’ - , k , : e |

n Lima : 3,663 £ 869 : : 249

MetS 485 (13.2%) 119 (13.7%) e - A41:(165%)

OR (95% Cl) 1.00 (reference) 098 (0.79 to 1.23) 124 (086 to 1.78)
Moderate , ; ik '

n : 20 , 990 : 207

MetS 6 (30.0%) 179 (18.1%) 38 (18.4%)

OR (95% Cl) 2.23 (0.84 10 593) 125 (1.03 to I.SZ)T o 122 (0.84 to 1.79)
Severe k : S o : - e e .

n e ot e .

Met$S g ‘ . 90 (21.6%)

OR (95% Cl)

135 (103 10 L77)T

* Adjusted for age, sex, smoking habit, alcohol consumption, toothbrushing, CRP, and number of teeth.

t P<0.05.

# The individuals were omitted from analysis because the numbers were too low to include in analysis.

inflammation, one may reasonably assume that poor
periodontal status accompanied by deep PD affects
MetS or that MetS develops in parallel with peri-
odontitis. Lipopolysaccharide derived from periodon-
tal pathogens, such as Porphyromonas gingivalis
existing in deep PD, increases circulating tumor
necrosis factor-a. (TNF-a),2% which induces insulin-
resistant and atheromatous change.?!22 This may be
a possible reason for the relationship between poor
periodontal status and MetS.

Elevated serum CRP level suggesting systemic
inflammatory status enhances the risk of cardiovas-
cular disease®32> and is associated with MetS.%° In
contrast, although periodontal disease is characterized
by the local inflammation of periodontal tissue, some
studies have reported that serum CRP level was posi-
tively associated with the degree of periodontitis,?”-2°
and one study of Japanese patients with type 2
diabetes showed that CRP is well correlated with
periodontal infection among individuals with BMI
<27 kg/m?.30 The present study also shows a sig-
nificantly positive relationship between CRP and
MetS, and multivariate analysis demonstrated that
periodontal status was significantly associated with
MetS independent of CRP. These data suggest that
not only systemic inflammatory status but also local
periodontal inflammation influences MetS. In the
present study, the number of individuals with severe
PD without severe CAL is extremely small. In con-
trast, many individuals had severe CAL without se-
vere PD, and they could have received some kind of
periodontal treatment. Periodontal treatment has
been reported to be effective in reducing TNF-«
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and CRP levels.31-34 Therefore, the provision of ade-
quate periodontal treatment and maintenance ther-
apy to patients with periodontitis may minimize
the effect of the periodontal health on MetS. Al-
though the data led to the formulation of these
hypotheses, they could not be tested in this cross-
sectional study.

This study shows that individuals who frequently
brushed their teeth had a significantly lower risk of
MetS. Because the main purpose of toothbrushing
is the disturbance of the biofilm and bacterial colonies
as well as removal of dental plaque to prevent caries
and periodontal disease, toothbrushing frequency is
associated with periodontal disease.3%3% One cohort
study based on the Scottish Health Survey reported
that low toothbrushing frequency was significantly
associated with cardiovascular disease events and
low-grade systemic inflammation evaluated by CRP
and fibrinogen levels.3” However, that study did not
examine periodontal health status. Although the
present study has a cross-sectional design, multi-
variate analysis indicated that individuals who fre-
quently brushed their teeth had a significantly lower
risk of MetS independent of periodontal status. Tooth-
brushing is a daily lifestyle habit, and individuals who
brush their teeth frequently have been reported
to generally have healthier lifestyles.3®3° Thus, in-
dividuals who brush their teeth frequently may have
a lower risk of MetS because of heightened interest
in their general health.

Some studies have reported a significant relation-
ship between smoking and MetS.4041 |y contrast,
results regarding the relationship between alcohol
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intake and MetS are inconsistent.4%4243 In this
study, both smoking habit and alcohol consumption
are significantly associated with MetS in univari-
ate analyses, but the significance of smoking habit
disappeared after adjustment for other factors, in-
cluding periodontal status. Although smoking is
a well-known risk factor for periodontal disease, 4445
the multivariate model in the present study shows
no significant relationship between smoking habit
and MetS after the removal of periodontal parameters
from the independent variables (data not shown).
Therefore, the lack of association between smoking
habit and MetS was not likely to be attributable to the
confounding influence of periodontal parameters.

The modified NCEP ATP Il definition of MetS was
used because abdominal obesity is not a required
factor for MetS,!° compared to the definition of the
International Diabetes Federation, which places em-
phasis on abdominal obesity as a required factor.*®
Although the need for modified criteria of waist circum-
ference for Asian people, including Japanese, was
considered in previous statements and studies,*6-48
the present study uses BMI as a substitute for waist
circumference. Therefore, if we evaluate waist cir-
cumference as abdominal obesity, some influences
on the relationship between periodontal health and
MetS may exist.

This study has several limitations. First, the cross-
sectional study design prevented us from confirming
causality or identifying the mechanisms underlying
the relationship between periodontal health and
MetS. Many confounding and disease-related fac-
tors to MetS are believed to exist, and one recent
cross-sectional study reported that MetS was only
weakly associated with periodontal disease as a re-
sult of the significant effects of confounding factors.?
Because we were unable to adjust for all possible
confounding factors, other unexamined factors might
have affected the study results. Because the as-
sessment of periodontal status was based on a partial
periodontal examination, a resulting underestimation
of periodontal disease might have affected the
evaluation of the relationship between periodontal
status and MetS.4°

CONCLUSIONS

The data of this study suggest that periodontal status,
particularly in individuals suspected to have un-
treated periodontitis accompanied by >4 mm PD, is
significantly associated with MetS. However, addi-
tional longitudinal studies are required to clarify
the relationship between periodontal health status
and MetS. Also, interventional studies accompanied
by periodontal treatment in patients with advanced
periodontitis would likely increase our understanding
of the effect of periodontal status on MetS.
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* Aspiration pneumonia and oral health care.
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