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ABSTRACT

Objective: To determine the relationship between serum vitamin C and .periodontitis as estimated
by clinical attachment loss (CAL) in communify-dwelling elderly Japanese.

Material and methods: This anélysis was conﬁned to 413 Niigéta citizens aged 70 years in whom
the data for serum vitamin C and CAL were available. High-prgssme .liquid chromatography
method was used to ascertain the serum vitamin C levels while CAL was assessed on six sites of all
teeth present including third molars by means of pressure;sensitive probes. Other variat)les included
gender, smoking, toothbrushing frequency, number of teeth present and random blood sugar levels.
Results: Serum vitamin C concentration was inversely related to CAL (r = -0.23, P <0.00005) at
bivariate level. Multiple linear regression analysis showed that CAL was 4% greater in subjects
with lower serum vitamin C levels than in subjects with higher serum vitamin C levels
notwithstanding smoking, diabetes, oral hygiene, gender or number of ;ceeth present.

Conclusion: The findings suggest that serum vitamin C may hav.e. an independent effect on
periodontitis in this elderly population.

Key Words: Serum vitamin C, periodontitis, elderly

INTRODUCTION

Investigations into vitamin C (ascorbate/ascorbic acid)- periodontal relationship go as far back as
thel8™ century when a British naval physician revealed that' scurvy, which was accompanied by
putrid gums could be successfully _treated with oranges and lemons (Rubinoff et al. 1989). Since
then numerous experimental as well as epidemiological studies in both humans and animals Hﬁvc
attempted to address this issue but the -ﬁndings ha\.re been rétﬂer incoherent: some have failed to
suggest any significant relationship bet;Neen vitamin C and periodontal disease (Barros & Witkop
1963, iEnwonwu & Edozien 1970, Russel et al 1§65, Waerhaﬁg 1958, Woolfe et al. 1980, 1984)

while others reported that the deficiency of this vitamin could not be correlated with severe
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periodontitis but with gingival inflammation or acute necrotizing ulcerative gingivitis (Enwonfu
1972, Leggott et al. 1986, Melnick et.al. 19.88, Shannon 1973). Still others have observed a weak
association between vitamin C and periodontitis (Ismail et al. 1983, Nishida et al. 2000). However,
the majority of workers who have looked into ascorbic acid-periodontal relationships in humans
estimated the dietary ir_ltake of vitamin C (Ismail et al. 1983, Nishida et al. 2000) in comparison fo
the few who have assessed serum or plasma ascorbic acid levels (Leggott et al. 1986, Melnick ct al.
1988, Pussinen et al. 2003), which might provide much reliable information than the former method
(Simon & Hudes, 2001). On the other 'hand, little or virtually nothing has been reported in the
literature on the association between vitamin C and periodontal status of the elderly who may be at
a higher risk of developing vitamin C deficiency compared to other age groups (Rubinoff et al.
1989). In view of these facts, it is important to explore the link between serum ascorbic acid levels
and periodontitis in an | elderly population. Accordingly, the main purpose of the present
investigation was to ascertain the relationship between serum vitamin C levels and periodontitis as

measured by clinical attachment loss (CAL) among senior citizens in Japan.

MATERIALS and METHODS

This was a part of the ongoing oral and general health survey, which has been carried out in senior
citizens of Niigata city, Japan since 1998. The study methodology has been described in detail
elsewhere (Hirotomi et al. 2002, Ogawa et al. 2002). A wriﬁen invitation was sent to all individuals
aged 70 years (n=454é; 2099 males and 2443 females) who were registered as the citizens of
Niigata city, Japan in 1998 to take part in this survey once the Ethical Committee of the School of
Dentistry, Niigata University, approved the research profocol of the survey. After sending a second
request, 79.5% (3695) of the population consented to participate in the survey. Having considered

the resources available, out of the positive respondents 599 individuals were randomly recruited
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into a cross-sectional community based study so as to have an approximately equal number of males |
(306) and females (293). Informed consent was obtained from all subjects prior to the investigation.
Four calibrated dentists conducted the intra-oral examination involving assessment Qf CAL using
- moth mirrors and pressure-sensitive Vivacare, TPS Probe® under artificial light. All teeth present
inciuding third molars were probed at six sites per tooth, namely, mesio-buccal, mid-buccal, disto-
buccal, disto-linguai, mid-lingual and mesio-lingual and the recordings were rounded up to the
nearest whole millimetre. Calibration of the examiners was carried out before and during the survéy
and the examiner consistency ranged-from 0.56 to 0.92 as indicated by Kappa statistic. Information
pertaining to smoking habits as well as oral hygiene practices was obtained by means of a personal
interview whereas blood samples were sent to the laboratory in order to evaluate the serum vitamin

C levels using high-pressure liquid chromatography (HPLC) method and random blood sugar levels.

Statistical analyses were carried out by means of STATA statistical software package. Throughout
the analysis CAL, the dependent variable, was considered as a continuous variable and fhe unit of
analysis was the subject. Among independent variables serum vitamin C level was a continuous
variable whilst gender ‘(male: female), smoking status (current smoker: ex-smoicer: non-smoker),
diabetic status (random blood sugar [RBS] <140 mg/dL: 2140 mgde),‘frequency of tooth cleaning
(<2/day: 22/day) and the number of teeth present (<20 teeth: 220 teeth) were treated as categorical
variables. To compare the difference between two means Student’s 1-test was employed while one-
way ANOVA combined with Bonferroni test was used where necessary to compare more than two
means. Moreover, the association between two continuous variables was determined by means of
Pearson’s correlation technique. Finally, having excluded the presencé of multicolinearity, the
independent variables that showed significant relationships with CAL at bivariate level were

included in a multiple linear regression analysis to identify the independent effect of serum vitamin
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