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Abstract 
Purpose: The word ‘diet’ usually encompasses the consumption of 
food that includes all the necessary nutrients required for the optimal 
functioning of the body. Nutritional supplements hold a supreme 
position due to the demanding lifestyles or medical conditions in this 
current era. Although medical literature has sufficient evidence 
exploring the effect of nutrients on general health, this systematic 
review aimed at specifically evaluating the role of nutritional 
supplements on oral health in adults. 
Methods: PRISMA guidelines were followed in conducting this 
systematic review where four electronic databases including Scopus, 
PubMed, EMBASE, and Web of Science were reviewed. Based on the 
inclusion criteria, four studies exploring the effect of oral nutritional 
supplements on oral health among the adult population were 
included in this systematic review. 
Results: This review generated evidence suggesting a positive effect 
of nutritional supplements on oral health. These findings were 
depicted in the form of a reduction in plaque scores, probing depths, 
gingival inflammation, and greater improvement in periodontal 
healing among individuals with higher intakes of nutritional 
supplements within recommended doses. 
Conclusions: The systematic review outlines the positive impact of 
consuming nutritional supplements in the recommended dosage on 
oral health. Additionally, this review stresses the necessity for 
interventional studies to further investigate the effects of nutritional 
supplements on oral health, particularly in regard to periodontal 
healing. 
PROSPERO registration: CRD42021287797 (27/11/2021).
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Introduction
The term “diet” generally refers to the entirety of the food that a person consumes, with the implication that it includes all
the necessary nutrients essential for the body (Leech et al., 2015). Nutrition plays a vital role in meeting the fundamental
requirements for maintaining good health, impacting both overall wellness and oral health significantly. Essential
nutrients are chemical substances in food which cannot be synthesized in our body at all or in sufficient amounts but are
vital for life, growth and tissue repair (Leaf & Weber, 1987; Mann & Truswell, 2017). It has been noted that taking
essential nutrients before undergoing surgery and maintaining them at optimal levels can significantly enhance the
effectiveness of the treatment. (Miresmaeili et al., 2015). This makes diet and nutrition an indispensable component in
patient care (Sobotka & Forbes, 2019).

Various dietary nutrients play a significant role in the maintenance of oral health. Vitamin A plays a role in preserving the
mucosal membranes, salivary glands, teeth, and protecting against cleft palate (Purvis et al., 1973). Despite the
prevalence of vitamin A deficiency in developing countries (Haslam, 2019), it's important to recognize its positive
effects on oral health. Vitamin E, with its anti-inflammatory action, helps to decrease the effect of oxygen-free radicals in
the cells during the process of bone formation, thus having a positive impact on tooth formation (Esenlik et al., 2012;
Sufarnap et al., 2020). Vitamin D plays a crucial part in absorption of calcium, magnesium and phosphorus from gut and
insufficiency of vitamin D might lead to enamel and dentin hypoplasia and delayed eruption (Adegboye et al., 2010;
Lowenstam&Weiner, 1985). VitaminK has an associationwith fetal facial deformity (Howe&Webster, 1994). The role
of ascorbic acid has been studied extensively in relation to collagen synthesis and therefore, vitamin C deficiency
eventually leads to scurvy, which causes inflammation of the gingiva, commonly seen in populations who have limited
intake of food like the elderly, and others include smokers and alcoholics (Onigbinde OO et al., 2021; Van Rooij et al.,
2003). The marginal deficiency of ascorbic acid can also cause periodontitis (Alvares et al., 1981; Krasse, 1960). It has
been observed that a daily intake of a 1 gram supplement of vitamin C was significantly associated with a decrease in
sulcular epithelial permeability and an increase in collagen formation in humans (Leggott et al., 1986).

Deficiency of folic acid is usually said to have its association with neural tube defects and a reduction in cleft lip/cleft
palate has been observed when pregnant women take folic acid supplement (Burgess et al., 2018; Van rooij et al., 2004;).
Folic acid deficiency also impairs the sulcular barrier function (Burt, 1982; Dhamo et al., 2021), and few studies have
suggested that supplementation with folate might help in reducing the gingival fluid flow as well as the bleeding index.
Vitamin B12 is known to contribute towards mucosal wound healing and facilitating bone health, both of which are
necessary for recovery in cases of periodontitis. This fact is backed by studies which have demonstrated an inverse
association between vitamin B12 and tooth count (Hugar et al., 2017; Zong et al., 2016). Calcium and vitamin D have a
significant association with bone mineralization and osteoporosis where mineralization defects are seen in severe
deficiency of vitamin D, while calcium causes negative calcium balance and bone loss. This loss of bone is apparent
not only throughout the body but also in the alveolar bone (Adegboye et al., 2010; JimenezM et al., 2014; Lowenstam&
Weiner, 1985). Zinc is known to decrease the sulcular epithelial permeability by inhibiting the leukocyte activity, thereby
decreasing gingival fluids and hence the gingival inflammation (Garcia et al., 2011; Rapisarda & Long, 1981; Vratsanos
& Mandel, 1985). Diet is also known to have a considerable contribution towards prevention of particular oral tumors
(Morse, 2005). There is evidence which suggests that individuals who consume adequate amounts of vegetables, whole
grain foods and fruits, have a 40–80% lowered risk of developing oral or pharyngeal cancers in comparison to people who
have a lower consumption of these food types (Franceschi et al., 1999; Mclaughlin et al., 1988).

There is a lack of literature on the consumption of nutrients and balanced diet on oral health. There are relatively fewer
studies which explore the possible effects of oral nutritional supplements on oral health. Therefore, this systematic review
aimed to evaluate the role of nutritional supplements on oral health in the adult population.

Methods
This systematic review was conducted as per the Preferred Reporting Items for Systematic reviews and Meta-Analyses
(PRISMA) (Shenoy, 2023) statement and the literature search was started in April 2021 and concluded in October 2021.
The protocol of the present systematic reviewwas registered with PROSPERO (CRD42021287797) (date of registration-
27/11/2021).

Study selection
A complete literature search was performed across four electronic databases i.e. Scopus, PubMed, EMBASE andWeb of
Science. Peer-reviewed literature, either published in English language or with availability of translated text in English,
were included for the present systematic review. The papers published in or after 2010 and which met the pre-determined
inclusion and exclusion criteria were included in this systematic review.
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Inclusion Criteria: Randomized controlled trials and cross-sectional studies with outcomes based on the effect of
nutritional supplements on plaque score, gingival health and periodontal health among adult population were included
in the present systematic review. Papers with full text access and either published in English language or with availability
of translated text in English were included in this review.

Exclusion criteria: Studies on children and animal studies were excluded alongwith studies which utilized an intravenous
mode of administration for nutritional supplements. Studies which explored the effect of nutritional supplements on
general health as well as unpublished papers or study protocols were excluded from this review.

Search strategy
The search strategy followed across the four databases is presented in Table 1. Initially, the PubMed database yielded
235 search results, five articles were later excluded when a BOOLEAN term “NOT COVID” was added.

Selection process
The databases were searched by two authors (AR, RS) using the search strategy, which was followed by removal of
duplicates, if any. Following which title and abstract screening was performed by two authors (AR, RS) independently,
where the authors responded with a ‘Yes’, ‘No’ or ‘Maybe’ for each entry based on the inclusion and exclusion criteria.
Any disagreements were resolved with discussion bymutual consensus. The articles included following title and abstract
screening, then underwent full-text review by two authors (AR, RS) independently. Disagreements were resolved
through discussion with a third author (PD). The articles which qualified at this stage were finalized for quality appraisal
and data extraction for this systematic review.

Quality assessment
Following full-text review, the studies included in this systematic review underwent quality assessment by two authors
(AR, RS) independently. Among the four studies included for the present systematic review, three were cross-sectional
studies while one was a randomized controlled trial. Therefore, the appropriate version of the Newcastle-Ottawa Quality
Assessment Scale (Wells GA et al., 2021) was utilized for quality assessment of these studies respectively. This risk of
bias tool covers three domains i.e., selection criteria, comparability criteria and outcome/exposure criteria, where every
study is scored for each domain by giving stars. The selection criteria allotted with maximum of four stars, the
comparability criteria with maximum of two stars and the outcome criteria with maximum of four stars.

Data extraction
The data from the full-text articles was extracted independently by two authors (AR, RS) using a pre-decided format
which collected information pertaining to the authors, year of publication, study design, sample size, population studied,
intervention or exposure provided, type of nutritional supplement intake, outcome measures, main findings, comparison
groups if any, and limitations of the study. The data extracted by the two authors was jointly reviewed and was combined
as one to fill out any missing information.

Results
The PRISMA flow diagram representing the results of the review process is depicted in Figure 1.

Among the four studies chosen for this systematic review, one was a randomized controlled trial (RCT) while the other
three studies were cross-sectional studies. The studies which were selected following full text review underwent quality
assessment utilizing the appropriate Newcastle Ottawa Scale and the number of stars allotted to the selected study are
depicted in Table 2. The summary of data extraction from these four studies is provided in Table 3.

Table 1. Search Strategy across the databases.

Database Search Terms

Scopus (nutritional AND supplements AND oral AND health AND adults)

PubMed ((((Nutritional) AND (supplements)) AND (oral)) AND (health)) AND (adults) NOTCOVID Filters: Free
full text, Clinical Trial, Meta-Analysis, Randomized Controlled Trial, Review, Systematic Review

EMBASE nutritional:ti,ab,kwANDsupplements:ti,ab,kwANDoral:ti,ab,kwANDhealth:ti,ab,kwANDadults:
ti,ab,kw

Web of
Science

ALL=(nutritional and supplements and oral and health and adults) and Open Access and Articles
(Document Types)
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Figure 1. PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and
registers only.

Table 2. Quality assessment of the studies based on Newcastle-Ottawa scale.

Study reference Selection Criteria 1 Comparability Criteria 2 Exposure/Outcome Criteria 3

Willershausen et al., 2011 *** * **

Adegboye et al., 2013 * * **

Dodington et al., 2015 **** ** **

Luo et al., 2018 **** ** **

Maximum stars means criteria of good quality.
1Maximum of 4 stars.
2Maximum of 2 Stars.
3Maximum of 4 Stars.
*One star.
**Two stars.
***Three stars.
****Four stars.
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The nutritional supplements which were studied in the papers included in this systematic review included Orthomol vital
f/m; ortho-mol pharmazeutische Vertriebs GmbH (Willershausen et al., 2011), calcium, vitamin D, fruits, vegetables,
β-carotene, vitamin C, α-tocopherol, Eicosapentaenoic acid (EPA) Docosahexaeboic acid (DHA), α-linolenic acid
(ALA), serum 25-hydroxy vitamin D concentrations as well as micronutrients like vitamins A, E, B1, B2, B6, B12,
folate, iron, zinc, phosphorus, and caffeine. (Adegboye et al., 2013; Dodington et al., 2015; Luo et al., 2018). Only the
RCT included in this systematic review included an additional nutritional supplement provided as an intervention, while
the cross-sectional studies were based on dietary recall methods such as interviews and questionnaires which also
considered additional nutritional supplements if taken by participants along with the dietary nutrients being studied.

The mean age of the participants in the three cross sectional studies was above 50 years, with older adults (65 years and
above) being the prime focus in the study by Adegboye et al. (2013), while the mean age of study participants was 27.1�
3.0 years in the RCT (Willershausen et al., 2011) selected for this systematic review. Among the studies included in this
systematic review, the effects of nutritional supplements on oral health were studied via outcomemeasures such as dental
assessment including number of teeth, salivary flow and analysis, plaque score, probing depth, bleeding on probing,
microbiological analysis, reduction in periodontal disease and severity.

Discussion
This systematic review intended to explore the effects of nutritional supplements on oral health in the adult population.
The major findings of this systematic review revolved around the positive impact of nutritional supplements on oral
structures, plaque scores and general inflammatory processes. A better understanding of the relationship between an
individual's diet and oral health can be gained by recognizing the contribution ofmicronutrients in generating an adequate
immune response (Moynihan, 2005).

Several animal and human studies have very well demonstrated the modulatory role of specific micronutrients on the
host's inflammatory response by decreasing inflammatory biomarkers and ultimately bone loss (Chapple, 2009). A
similar trend was observed in one of the studies included in this systematic review by Willershausen et al. (2011) where
the authors noted that the C-reactive protein (CRP) values, a marker of inflammatory processes, showed a lesser increase
among study participants taking the nutritional supplements and a slightly positive effect on gingival inflammation as
compared to the control group, where both groups consisted of dental students under high examination stress. In another
study included in this systematic review, it was seen that the severity of periodontal disease increased with lesser intake of
vitamins A, B1, C, E, iron, folate and phosphorus (Luo et al., 2018). Although the mechanism of action between nutrition
and periodontal disease is not completely understood, Chapple et al. observed an inverse relationship between total
antioxidant properties and periodontal disease, thereby shedding some light on the complex relationship between
nutrition and inflammation leading to periodontal disease (Chapple et al., 2007). These findings are supported by
evidence which recognizes the antioxidant properties of vitamins A, B1, C and E (Higashi-Okai et al., 2006;Muniz et al.,
2015; Palace et al., 1999).

The study by Dodington et al. focused on observing the effect of dietary nutrients on periodontal healing among smokers
and non-smokers with chronic generalized periodontitis following scaling and root planning. The authors observed a
significant reduction in probing depth with higher intake of fruits and vegetables, α-tocopherol, vitamin C, β-carotene,
EPA andDHA intakes among non-smokers while no such association was seen in smokers. This association can again be
partly due to greater antioxidant intake in the form of fruits and vegetables in the diet. The findings of this study also
suggested that whole-food sources, rich in anti-oxidants, are far more beneficial in comparison to supplements with
purified compounds in promoting optimal periodontal healing. Beneficial outcomes of EPA and DHA supplements were
also observed in participants in this study, which could be explained by the effects of a downstream metabolite of DHA,
Resolvin D1, that has exhibited downregulation of inflammatory mediators in an in vitro study on periodontal ligament
(Mustafa et al., 2013).

Another included study by Adegboye et al. observed protective effects of increased intakes of dietary calcium and dairy
products (within recommendations) on the plaque scores among older adults aged 65 years and abovewith higher vitamin
D intakes (more than 6.8 μg/d). This association was presented after adjusting for other confounding factors and
participants with lower vitaminD intakes (less than 6.8μg/d) did not demonstrate this association between dietary calcium
and plaque scores. This is in line with earlier evidence which is suggestive of an inverse association between higher
intakes of calcium, dairy-products and vitamin D with dental caries and periodontitis (Dixon et al., 2009; Merritt et al.,
2006). Since the effect of calcium intake was stratified according to vitamin D in the study by Adegboye et al., it seems
that higher intake of vitamin D can improve the positive effects of increased calcium intake, likely by improving the
absorption of calcium. This could be explained by the findings of Laky et al. who reported that deficiency in vitamin D
levels was observed in larger proportions among individuals with severe periodontal disease in comparison with healthy
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adults (Laky et al., 2017). In another study included in this systematic review, the second highest level of vitaminD intake
(3.2–6.0 μg), was found to be associated with reduced severity of periodontal disease in comparison to the highest level
intake (≧ 6.0 μg), which indicates towards an optimal range of 3.2–6.0 μg when considering vitamin D intake (Luo et al.,
2018). This explains the need for further investigation into the optimum levels of vitamin D for oral health promotion and
periodontal disease prevention.

The results of the systematic review suggest that developing appropriate dietary interventions focused on oral health,
especially periodontal health, might be beneficial alongside routine therapy in prevention of periodontal conditions.
These results should be consideredwith caution due to the limitations of individual studies such as small sample size, high
drop-out rates, lack of details regarding supplemental calcium intakes and self-reported dietary assessment method.

Future direction
The present systematic review retrieved articles from the four databases. The majority of studies included had a cross-
sectional design, highlighting the need for more interventional studies in this area. It is necessary to conduct further
research to assess the effects of nutritional intervention on individuals with periodontitis, with the goal of developing
effective nutritional therapies to manage periodontal inflammation.

Conclusion
Based on the included literature, this systematic review highlights the beneficial effects of nutritional supplements on oral
health when consumed in a recommended dose. These benefits of nutritional supplements were observed in the form of a
reduction in plaque scores, gingival inflammation and probing depth and a greater degree of periodontal healing. This
systematic review also wishes to highlight the need for interventional studies in this area to explore the effects of
nutritional supplements on oral health, especially relating to periodontal healing. The review also stresses the necessity
for interventional studies to further investigate the effects of nutritional supplements on oral health, particularly in regards
to periodontal healing.

Data availability
Underlying data
All data underlying the results are available as part of the article and no additional source data are required.

Reporting guidelines
Figshare: PRISMA checklist for ‘Role of nutritional supplements on oral health in adults –A systematic review’. https://
doi.org/10.6084/m9.figshare.22709857 (Shenoy, 2023).

Data are available under the terms of the Creative Commons Zero “No rights reserved” data waiver (CC0 1.0 Public
domain dedication).

References

Adegboye AR, Fiehn NE, Twetman S, et al.: Low calcium intake is related
to increased risk of tooth loss in men. J. Nutr. 2010; 140(10): 1864–1868.
PubMed Abstract|Publisher Full Text

Adegboye AR, Christensen LB, Holm-Pedersen P, et al. : Intakes of
calcium, vitamin D, and dairy servings and dental plaque in older
Danish adults. Nutr. J. 2013; 12(1): 1–5.
Publisher Full Text

Alvares O, Altman LC, Springmeyer S, et al. : The effect of subclinical
ascorbate deficiency on periodontal health in nonhuman primates.
J. Periodontal Res. 1981; 16(6): 628–636.
PubMed Abstract|Publisher Full Text

Burgess LC, Phillips SM, Wainwright TW: What is the role of
nutritional supplements in support of total hip replacement and
total knee replacement surgeries? A systematic review. Nutrients.
2018; 10(7): 820.
PubMed Abstract|Publisher Full Text|Free Full Text

Burt BA: Diet and dental health; a study of relationships: United
States, 1971-74.1982.

Chapple IL, Milward MR, Dietrich T: The prevalence of inflammatory
periodontitis is negatively associated with serum antioxidant
concentrations. J. Nutr. 2007; 137(3): 657–664.
PubMed Abstract|Publisher Full Text

Chapple IL: Potential mechanisms underpinning the nutritional
modulation of periodontal inflammation. J. Am. Dent. Assoc. 2009;
140(2): 178–184.
PubMed Abstract|Publisher Full Text

Dhamo B, Jaddoe VW, Steegers EA, et al. : The association of maternal
folic acid supplementation and prenatal folate and vitamin B12
concentrations with child dental development. Community Dent. Oral
Epidemiol. 2021; 49(5): 445–453.
PubMed Abstract|Publisher Full Text|Free Full Text

DixonD, Hildebolt CF,Miley DD, et al.:Calciumand vitaminDuse among
adults in periodontal disease maintenance programmes. Br. Dent. J.
2009; 206(12): 627–631.
PubMed Abstract|Publisher Full Text|Free Full Text

Dodington DW, Fritz PC, Sullivan PJ, et al. : Higher intakes of fruits and
vegetables, β-carotene, vitamin C, α-tocopherol, EPA, and DHA are
positively associated with periodontal healing after nonsurgical
periodontal therapy in nonsmokers but not in smokers. J. Nutr. 2015;
145(11): 2512–2519.
PubMed Abstract|Publisher Full Text

Esenlik E, Nazıroğlu M, Açıkalın C, et al. : Vitamin E supplementation
modulates gingival crevicular fluid lipidperoxidationandantioxidant
levels in patients with orthodontic tooth movement. Cell Biochem.

Page 8 of 12

F1000Research 2023, 12:492 Last updated: 20 JUN 2023

https://doi.org/10.6084/m9.figshare.22709857
https://doi.org/10.6084/m9.figshare.22709857
http://creativecommons.org/publicdomain/zero/1.0/
http://www.ncbi.nlm.nih.gov/pubmed/20739448
https://doi.org/10.3945/jn.109.117770
https://doi.org/10.3945/jn.109.117770
https://doi.org/10.3945/jn.109.117770
https://doi.org/10.1186/1475-2891-12-61
http://www.ncbi.nlm.nih.gov/pubmed/6460862
https://doi.org/10.1111/j.1600-0765.1981.tb01001.x
https://doi.org/10.1111/j.1600-0765.1981.tb01001.x
https://doi.org/10.1111/j.1600-0765.1981.tb01001.x
http://www.ncbi.nlm.nih.gov/pubmed/29941852
https://doi.org/10.3390/nu10070820
https://doi.org/10.3390/nu10070820
https://doi.org/10.3390/nu10070820
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6073268
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6073268
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6073268
http://www.ncbi.nlm.nih.gov/pubmed/17311956
https://doi.org/10.1093/jn/137.3.657
https://doi.org/10.1093/jn/137.3.657
https://doi.org/10.1093/jn/137.3.657
http://www.ncbi.nlm.nih.gov/pubmed/19188414
https://doi.org/10.14219/jada.archive.2009.0131
https://doi.org/10.14219/jada.archive.2009.0131
https://doi.org/10.14219/jada.archive.2009.0131
http://www.ncbi.nlm.nih.gov/pubmed/33486813
https://doi.org/10.1111/cdoe.12620
https://doi.org/10.1111/cdoe.12620
https://doi.org/10.1111/cdoe.12620
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8518742
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8518742
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC8518742
http://www.ncbi.nlm.nih.gov/pubmed/19557061
https://doi.org/10.1038/sj.bdj.2009.519
https://doi.org/10.1038/sj.bdj.2009.519
https://doi.org/10.1038/sj.bdj.2009.519
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3509480
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3509480
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3509480
http://www.ncbi.nlm.nih.gov/pubmed/26423734
https://doi.org/10.3945/jn.115.211524
https://doi.org/10.3945/jn.115.211524
https://doi.org/10.3945/jn.115.211524


Funct. 2012; 30(5): 376–381.
PubMed Abstract|Publisher Full Text

Franceschi S, Favero A, Conti E, et al. : Food groups, oils and butter, and
cancer of the oral cavity and pharynx. Br. J. Cancer. 1999; 80(3): 614–620.
PubMed Abstract|Publisher Full Text|Free Full Text

Garcia MN, Hildebolt CF, Miley DD, et al. : One-year effects of vitamin D
and calcium supplementation on chronic periodontitis. J. Periodontol.
2011; 82(1): 25–32.
PubMed Abstract|Publisher Full Text|Free Full Text

Haslam R: Vitamin and mineral supplements: Exploring how diet and
supplements contribute to vision health. AJP. Aust. J. Pharm. 2019;
100(1183): 54–61.

Higashi-Okai K, Nagino H, Yamada K, et al. : Antioxidant and prooxidant
activities of B group vitamins in lipid peroxidation. J. UOEH. 2006; 28(4):
359–368.
PubMed Abstract|Publisher Full Text

Howe AM, Webster WS: Vitamin K—its essential role in craniofacial
development: A review of the literature regarding vitamin K and
craniofacial development. Aust. Dent. J. 1994; 39(2): 88–92.
PubMed Abstract|Publisher Full Text

Hugar SM, Dhariwal NS, Majeed A, et al.: Assessment of vitamin B12 and
its correlation with dental caries and gingival diseases in 10-to
14-year-old children: a cross-sectional study. International journal of
clinical pediatric dentistry. 2017; 10(2): 142–146.
Publisher Full Text

JimenezM, Giovannucci E, Kaye EK, et al.: Predicted vitaminD status and
incidence of tooth loss and periodontitis. Public Health Nutr. 2014; 17(4):
844–852.
PubMed Abstract|Publisher Full Text|Free Full Text

KrasseB: Effect of consistency of diet onbacteria ingingival pockets in
dogs. Odont Revy. 1960; 11: 152–165.

Laky M, Bertl K, Haririan H, et al. : Serum levels of 25-hydroxyvitamin D
are associated with periodontal disease. Clin. Oral Investig. 2017; 21(5):
1553–1558.
PubMed Abstract|Publisher Full Text

Leaf A, Weber PC: A new era for science in nutrition. Am. J. Clin. Nutr.
1987; 45(5): 1048–1053.
Publisher Full Text

Leech RM, Worsley A, Timperio A, et al. : Understanding meal patterns:
definitions, methodology and impact on nutrient intake and diet
quality. Nutr. Res. Rev. 2015; 28(1): 1–21.
PubMed Abstract|Publisher Full Text|Free Full Text

Leggott PJ, Robertson PB, Rothman DL, et al. : The effect of controlled
ascorbic acid depletion and supplementation on periodontal health.
J. Periodontol. 1986; 57(8): 480–485.
PubMed Abstract|Publisher Full Text

Lowenstam HA, Weiner S: Transformation of amorphous calcium
phosphate to crystalline dahllite in the radular teeth of chitons.
Science. 1985; 227(4682): 51–53.
PubMed Abstract|Publisher Full Text

LuoPP, XuHS, Chen YW, et al.:Periodontal disease severity is associated
with micronutrient intake. Aust. Dent. J. 2018; 63(2): 193–201.
PubMed Abstract|Publisher Full Text

Mann J, Truswell AS: Essentials of human nutrition.Oxford University Press;
2017.

McLaughlin JK, Gridley G, Block G, et al. : Dietary factors in oral and
pharyngeal cancer. JNCI: Journal of the National Cancer Institute. 1988;
80(15): 1237–1243.
Publisher Full Text

Merritt J, Qi F, Shi W: Milk helps build strong teeth and promotes oral
health. J. Calif. Dent. Assoc. 2006; 34(5): 361–366.
PubMed Abstract|Publisher Full Text

Miresmaeili A, Mollaei N, Azar R, et al. : Effect of dietary vitamin C on
orthodontic tooth movement in rats. Journal of Dentistry (Tehran, Iran).
2015; 12(6): 409–413.
PubMed Abstract

Morse DE:Oral and pharyngeal cancer.Nutrition and oralmedicine. 2005;
205–221.
Publisher Full Text

Moynihan PJ: The role of diet and nutrition in the etiology and
prevention of oral diseases. Bull. World Health Organ. 2005; 83: 694–699.
PubMed Abstract

Muniz FWMG,Nogueira SB,Mendes FLV, et al.: The impact of antioxidant
agents complimentary to periodontal therapyonoxidative stress and
periodontal outcomes: A systematic review. Arch. Oral Biol. 2015; 60(9):
1203–1214.
PubMed Abstract|Publisher Full Text

Mustafa M, Zarrough A, Bolstad AI, et al. : Resolvin D1 protects
periodontal ligament. Am. J. Phys. Cell Phys. 2013; 305(6): C673–C679.
PubMed Abstract|Publisher Full Text|Free Full Text

Onigbinde OO, Olajugba GO, Oyapero A: Dietary pattern, oral hygiene
and self-reported gingival bleeding in pregnant women in Lagos
State. Advances in Human Biology. 2021; 11(1): 73.
Publisher Full Text

Palace VP, Khaper N, Qin Q, et al. : Antioxidant potentials of vitamin A
and carotenoids and their relevance to heart disease. Free Radic. Biol.
Med. 1999; 26(5-6): 746–761.
PubMed Abstract|Publisher Full Text

Purvis RJ, MacKay GS, Cockburn F, et al.: Enamel hypoplasia of the teeth
associated with neonatal tetany: a manifestation of maternal
vitamin-D deficiency. Lancet. 1973; 302(7833): 811–814.
PubMed Abstract|Publisher Full Text

Rapisarda E, Longo A: Effects of zinc and vitamin B 6 in experimental
caries in rats. Minerva Stomatol. 1981; 30(4): 317–320.
PubMed Abstract

Shenoy R: Role of nutritional supplements on oral health in adults – A
systematic review. figshare. 2023.
Publisher Full Text

Sobotka L, Forbes A: Basics in clinical nutrition.Galen; 2019; (Vol. 1, No. 5th).

Sufarnap E, Siregar D, Lindawati Y: Effect of vitamin E supplementation
on orthodontic tooth movement in Wistar rats: a prelimary study.
F1000Res. 2020; 9: 9.
Publisher Full Text

vanRooij IA, OckéMC, StraatmanH, et al.:Periconceptional folate intake
by supplement and food reduces the risk of nonsyndromic cleft lip
with or without cleft palate. Prev. Med. 2004; 39(4): 689–694.
PubMed Abstract|Publisher Full Text

Van Rooij IA, Vermeij-Keers CK, Kluijtmans LAJ, et al. : RP Does the
interaction between maternal folate intake and the
methylenetetrahydrofolate reductase polymorphisms affect the risk
of cleft lip with or without cleft palate. Am. J. Epidemiol. 2003; 157:
583–591.
Publisher Full Text

Vratsanos SM, Mandel ID: Polyamines of dental plaque in caries-
resistant vs. caries-susceptible adults. J. Dent. Res. 1985; 64(3): 422–424.
PubMed Abstract|Publisher Full Text

Wells GA, Shea B, O'Connell D, et al.: The Newcastle-Ottawa Scale (NOS)
for assessing the quality of nonrandomised studies inmeta-analyses.

Zong G, Holtfreter B, Scott AE, et al. : Serum vitamin B12 is inversely
associated with periodontal progression and risk of tooth loss: a
prospective cohort study. J. Clin. Periodontol. 2016; 43(1): 2–9.
PubMed Abstract|Publisher Full Text

Page 9 of 12

F1000Research 2023, 12:492 Last updated: 20 JUN 2023

http://www.ncbi.nlm.nih.gov/pubmed/22113708
https://doi.org/10.1002/cbf.1833
https://doi.org/10.1002/cbf.1833
https://doi.org/10.1002/cbf.1833
http://www.ncbi.nlm.nih.gov/pubmed/10408875
https://doi.org/10.1038/sj.bjc.6690400
https://doi.org/10.1038/sj.bjc.6690400
https://doi.org/10.1038/sj.bjc.6690400
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2362347
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2362347
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2362347
http://www.ncbi.nlm.nih.gov/pubmed/20809866
https://doi.org/10.1902/jop.2010.100207
https://doi.org/10.1902/jop.2010.100207
https://doi.org/10.1902/jop.2010.100207
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472001
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472001
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3472001
http://www.ncbi.nlm.nih.gov/pubmed/17209512
https://doi.org/10.7888/juoeh.28.359
https://doi.org/10.7888/juoeh.28.359
https://doi.org/10.7888/juoeh.28.359
http://www.ncbi.nlm.nih.gov/pubmed/8018065
https://doi.org/10.1111/j.1834-7819.1994.tb01379.x
https://doi.org/10.1111/j.1834-7819.1994.tb01379.x
https://doi.org/10.1111/j.1834-7819.1994.tb01379.x
https://doi.org/10.5005/jp-journals-10005-1424
http://www.ncbi.nlm.nih.gov/pubmed/23469936
https://doi.org/10.1017/S1368980013000177
https://doi.org/10.1017/S1368980013000177
https://doi.org/10.1017/S1368980013000177
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4911807
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4911807
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4911807
http://www.ncbi.nlm.nih.gov/pubmed/27686455
https://doi.org/10.1007/s00784-016-1965-2
https://doi.org/10.1007/s00784-016-1965-2
https://doi.org/10.1007/s00784-016-1965-2
https://doi.org/10.1093/ajcn/45.5.1048
http://www.ncbi.nlm.nih.gov/pubmed/25790334
https://doi.org/10.1017/S0954422414000262
https://doi.org/10.1017/S0954422414000262
https://doi.org/10.1017/S0954422414000262
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4501369
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4501369
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4501369
http://www.ncbi.nlm.nih.gov/pubmed/3462381
https://doi.org/10.1902/jop.1986.57.8.480
https://doi.org/10.1902/jop.1986.57.8.480
https://doi.org/10.1902/jop.1986.57.8.480
http://www.ncbi.nlm.nih.gov/pubmed/17810022
https://doi.org/10.1126/science.227.4682.51
https://doi.org/10.1126/science.227.4682.51
https://doi.org/10.1126/science.227.4682.51
http://www.ncbi.nlm.nih.gov/pubmed/29509277
https://doi.org/10.1111/adj.12606
https://doi.org/10.1111/adj.12606
https://doi.org/10.1111/adj.12606
https://doi.org/10.1093/jnci/80.15.1237
http://www.ncbi.nlm.nih.gov/pubmed/16900979
https://doi.org/10.1080/19424396.2006.12222204
https://doi.org/10.1080/19424396.2006.12222204
https://doi.org/10.1080/19424396.2006.12222204
http://www.ncbi.nlm.nih.gov/pubmed/26884774
https://doi.org/10.1385/1-59259-831-5:205
http://www.ncbi.nlm.nih.gov/pubmed/16211161
http://www.ncbi.nlm.nih.gov/pubmed/26067357
https://doi.org/10.1016/j.archoralbio.2015.05.007
https://doi.org/10.1016/j.archoralbio.2015.05.007
https://doi.org/10.1016/j.archoralbio.2015.05.007
http://www.ncbi.nlm.nih.gov/pubmed/23864609
https://doi.org/10.1152/ajpcell.00242.2012
https://doi.org/10.1152/ajpcell.00242.2012
https://doi.org/10.1152/ajpcell.00242.2012
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761172
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761172
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761172
https://doi.org/10.4103/AIHB.AIHB_49_20
http://www.ncbi.nlm.nih.gov/pubmed/10218665
https://doi.org/10.1016/S0891-5849(98)00266-4
https://doi.org/10.1016/S0891-5849(98)00266-4
https://doi.org/10.1016/S0891-5849(98)00266-4
http://www.ncbi.nlm.nih.gov/pubmed/4126615
https://doi.org/10.1016/S0140-6736(73)90857-X
https://doi.org/10.1016/S0140-6736(73)90857-X
https://doi.org/10.1016/S0140-6736(73)90857-X
http://www.ncbi.nlm.nih.gov/pubmed/6944605
https://doi.org/10.6084/m9.figshare.22709857.v1
https://doi.org/10.12688/f1000research.25709.3
http://www.ncbi.nlm.nih.gov/pubmed/15351534
https://doi.org/10.1016/j.ypmed.2004.02.036
https://doi.org/10.1016/j.ypmed.2004.02.036
https://doi.org/10.1016/j.ypmed.2004.02.036
https://doi.org/10.1093/aje/kwg005
http://www.ncbi.nlm.nih.gov/pubmed/3855892
https://doi.org/10.1177/00220345850640030501
https://doi.org/10.1177/00220345850640030501
https://doi.org/10.1177/00220345850640030501
http://www.ncbi.nlm.nih.gov/pubmed/26613385
https://doi.org/10.1111/jcpe.12483
https://doi.org/10.1111/jcpe.12483
https://doi.org/10.1111/jcpe.12483


Open Peer Review
Current Peer Review Status:   

Version 1

Reviewer Report 20 June 2023

https://doi.org/10.5256/f1000research.147345.r176715

© 2023 Challa S. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Suman Challa  
Department of Comprehensive Dentistry, School of Dentistry, University of Texas Health Sciences 
Center at San Antonio, San Antonio, TX, USA 

The inclusion and exclusion criteria are well-defined. The search strategy is explained, but it would 
be helpful to know if any restrictions were placed on the language of the publications. They 
mention quality assessment was performed using the Newcastle-Ottawa Quality Assessment 
Scale, a well-recognized tool. However, the criteria for the selection of this tool should be 
explained. The data extraction process is justified, but it would be helpful to have more 
information on how discrepancies between authors were resolved. The article could benefit from a 
more detailed presentation of the results, including statistical analyses and effect sizes. The 
conclusion summarizes the findings but could provide more insights into the implications of the 
results for clinical practice or policy.
 
Are the rationale for, and objectives of, the Systematic Review clearly stated?
Yes

Are sufficient details of the methods and analysis provided to allow replication by others?
Yes

Is the statistical analysis and its interpretation appropriate?
Yes

Are the conclusions drawn adequately supported by the results presented in the review?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Oral health in Elders

I confirm that I have read this submission and believe that I have an appropriate level of 

 
Page 10 of 12

F1000Research 2023, 12:492 Last updated: 20 JUN 2023

https://doi.org/10.5256/f1000research.147345.r176715
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


expertise to confirm that it is of an acceptable scientific standard.

Reviewer Report 15 June 2023

https://doi.org/10.5256/f1000research.147345.r176717

© 2023 Hegde V. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Vijaya Hegde   
Department of Public Health Dentistry, A. J. Institute of Dental Sciences, Mangalore, Karnataka, 
India 

General comments: 
 
This is an important and well written paper about the usefulness of the Nutritional supplements 
on Oral health. The Introduction and methodology is well written. 
 
Specific Comments: 
 
Title: 

This could be more specific. The mode of delivery of Nutritional supplement could be 
mentioned and also its impact on which aspect of Oral health. 
 

○

Introduction:
Definition of ‘Nutritional Supplement’ could be added instead of Diet.○

Briefly mention the current uncertainties of the specific nutritional supplement on Oral 
health. 
 

○

Methods:
Kindly address the reasons for excluding the studies.○

Kindly mention if any software was used to extract the data.○

Were any steps taken to resolve inconsistencies?○

How was unclear data/information managed? 
 

○

Results:
Summary statistics of the studies needs to be mentioned.○

Discussion:
Kindly discuss the impact of the study results on policy or further research.○

The Final take away message, needs to be clearly spelled out in the discussion which is 
missing.

○

Where there any limitations in the review process which need to be mentioned?○

 
Are the rationale for, and objectives of, the Systematic Review clearly stated?
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Are sufficient details of the methods and analysis provided to allow replication by others?
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Is the statistical analysis and its interpretation appropriate?
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Are the conclusions drawn adequately supported by the results presented in the review?
Yes
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