Urooj Arif, Shaik Aamena Thanveer, P. Rakshitha, N. Gowthami, Amatul Ali Sameera, Nazia Lateef Amrohi


The Association of Vitamin D Deficiency with Dental Health

Nabaa Hasaballah1
Batool Essam, Asma'a Tufan, Tikrit University, College of Dentistry 

[bookmark: _Hlk188357144]00Cite this paper as: Nazia Lateef Amrohi, (2025) Assessment and Prevalence of Communicable and Non-Communicable Diseases and their Risk Factors in Adults. Journal of Neonatal Surgery, 14 (13s), 820-828.
ABSTRACT
This research discusses the association between Vitamin D deficiency and dental health. It highlights that low Vitamin D levels can lead to cavities, gum disease, and tooth loss. The study utilized surveys, dental exams, and blood tests to gather data. The 100 participants were recruited from local clinics and health centers. The findings indicate that older adults often exhibit poor dental health and low Vitamin D levels. The study explains Vitamin D's role in calcium absorption and immune support. It also reveals that awareness of Vitamin D's benefits is low, which prolongs the timeframe before individuals seek sun exposure, a balanced diet, and supplements. Limitations of the study include a small sample size and reliance on self-reported data. The study emphasizes the need for better education on Vitamin D and suggests lifestyle changes to prevent dental disease. It concludes by recommending further studies on this topic.


INTRODUCTION
1.1 Background Information
Vitamin D is crucial for maintaining strong bones and teeth. It aids in calcium absorption, which is essential for building healthy teeth. A deficiency in Vitamin D can lead to weak teeth, gum disease, and subsequent tooth loss. Vitamin D deficiency is prevalent, particularly among individuals who do not receive adequate sun exposure. Many people are at risk for dental problems due to insufficient Vitamin D levels (Noor Sabah Irhayyim, 2024). Research has established a link between Vitamin D deficiency and both cavities and gum infections. Understanding this connection is vital for enhancing dental care and overall health, and for implementing appropriate preventive measures.
1.2 Significance of the Study
Vitamin D deficiency is a growing health concern that affects many people worldwide, making this study particularly important. Poor dental health can result in pain, infections, and costly treatments (Kamil, 2024). Understanding how Vitamin D deficiency impacts dental health can encourage better nutrition, lifestyle choices, and preventive care. This information can be used to educate patients and guide them towards supplements or dietary changes if necessary, as recommended by dentists or healthcare professionals. Recognizing the link between Vitamin D and oral health may motivate more people to take proactive steps to protect their teeth, thereby reducing the risk of serious dental problems in the future.
1.3 Research Objectives
1. To evaluate the connection between Vitamin D deficiency and dental health problems, such as cavities and gum disease.
1. To determine if Vitamin D levels influence calcium absorption, which is essential for maintaining strong teeth.
1. To suggest preventive measures and lifestyle changes that can improve dental health in individuals with Vitamin D deficiency (Abd Alsattar Alsegar, 2024).
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Figure 1: Vitamin D Deficiency Statistics of UK Adults
Source: (Vitamin D Deficiency Statistics of UK Adults, 2024)
[bookmark: _tyjcwt]2.1 Vitamin D and Its Role in the Body
Importance of Vitamin D: According to Saad Ahmed, (2024) Vitamin D is an essential nutrient to the body. It helps in absorption of calcium by body for strong bones and teeth. Lack of vitamin D can also weaken bones, and teeth can have problems. Sunlight, food and supplements provide the body with vitamin D. Vitamin D is found in fish, eggs and dairy product. For various reasons, people may become deficient in vitamin D if they do not get sufficient sunlight or eat the proper foods. This can cause many health problems such as weak teeth, bone pain and infections.
Effects of Vitamin D Deficiency: As per AL-Jobory, (2024) discussion, lacking enough vitamin D can make someone’s teeth and bones weak. Easy cavities in the teeth, as well as swollen and infected gums. Vitamin D also helps the immune system fight bacteria and so a lack of it can cause more mouth infections. Among people with low vitamin D, pain may be experienced in the bones and muscles. In the more serious cases, vitamin D deficiency can lead to diseases such as rickets in children and osteoporosis in adults. Due to these problems, it is very important to get enough vitamin D every day.
[bookmark: _3dy6vkm]2.2 Dental Health Overview
Dental Health: Zamanian et al., (2024) mentioned that dental health refers to the condition of teeth and gums. Strong, no cavity bearing, teeth that do not cause pain are healthy. Bill’s gums should be pink and firm. Eating properly and talking clearly is dependent on people having good dental health. Also, it prevents bad breath and infectious diseases. Brushing and flossing teeth, and visiting the dentist are needed for good dental health. In addition to eating proper foods and consuming enough water it also helps to keep the teeth strong.
Common Dental Problems: Luca et al., (2024) explains that, dental problems have become a nagging problem in many people’s lives especially as a result of poor hygiene, unhealthy diets and vitamin deficiencies. Cavities, gum disease and tooth loss are the most common problems. Bacteria damage the outer layer of the teeth leading to cavities. Gums become swollen, red and easy to bleed are known as gumm disease. If not treated, it can lead to loss of the tooth. In addition, some people also experience tooth sensitivity where hot or cold foods trigger tooth pain. Dental health can also have an impact on the general health due to infection and disease.
[bookmark: _1t3h5sf]2.3 Research on Vitamin D Deficiency and Dental Health
Studies Linking Vitamin D and Teeth: According to Ji et al., (2024), Vitamin D is indeed very important for the teeth to be strong. Lower vitamin D levels were associated with more cavities and gum disease among people who were studied by researchers. Vitamin D deficiency was associated with more cavities in one study. Another study revealed that older adults with vitamin D deficiency are more prone to lose their teeth. They believe vitamin D helps keep the teeth strong by combating inflammation in the gums.
Gaps in Research: Buzatu et al., (2024) explained that research states that vitamin D is an important nutrient for dental health, it has yet to fill in all the gaps in knowledge. Some of the studies consider only the children or senior citizens, while some have people of different countries or lifestyles. Better work is needed to know how much vitamin D is required for good dental health. Scientists also want to discover whether vitamin D supplements can improve dental health in people who have severe low levels of the vitamin. Future Research should investigate how diet works in tandem with sun exposure and supplements to determine their effect on dental health.
[bookmark: _4d34og8]Methodology
[bookmark: _2s8eyo1]3.1 Research Design
The study is done using a quantitative research design that is used to investigate the relationship between vitamin D deficiency and dental health. Data from subjects with varying vitamin D levels will be obtained using a cross-sectional approach (Hussein et al., 2024). Dental examinations and surveys will evaluate oral health problems like cavities or gum disease. Vitamin D levels will be ascertained from blood tests to enable the comparisons. Because of this design, statistical analysis is capable of finding patterns and correlations. Approval for ethics will be attained; participant safety and confidentiality will be ensured. This study tries to offer trustworthy deductions about how vitamin D insufficiency impacts dental wellbeing and what anticipations could be advised.
[bookmark: _17dp8vu]3.2 Participants
In order to obtain varied data, the study will comprise of 100 participants of different age groups and backgrounds (Skalny et al., 2024). Selection of participants will take place from dental clinic and community health centres. Individuals to be included will therefore be over the age of 18, have a good state of general health and be willing to supply blood samples to test their vitamin D levels. A pre-existing metabolic bone disorder or supplementing excessive vitamin D will be exclusionary criteria. Before data collection informed consent will be obtained from the participants. The sample size and activity of diverse populations will provide a general understanding of how vitamin D deficiency impacts on dental health in other populations.
[bookmark: _3rdcrjn]3.3 Data Collection
A mix of surveys, clinical dental examinations and blood tests will measure data. A questionnaire will be given to participants about their dietary habits, sun exposure and dental health. Oral examinations will be conducted by dentists in order to check for cavities, gum disease, and tooth loss. Vitamin D level will be measured in blood to have accurate assessment of deficiency. Systematically all data will be recorded for analysis. Privacy of participant will be protected and data will be preserved by following ethical guidelines (Foster et al., 2024). Using this multi method approach it is possible to get a comprehensive view of how vitamin D levels relate to dental health and provide guidance for treatment and prevention strategies.
[bookmark: _26in1rg]3.4 Data Analysis
Statistical methods will be used in analysing collected data for possible correlations between vitamin D levels and dental health conditions. Participant characteristics will be summarised with descriptive statistics and proposed relationships will be investigated between vitamin D deficiency and oral diseases (Winckler et al., 2024). Regression analysis will assist in determining the strength of associations between the variables. For this purpose, the data will be categorized depending on age, gender, and severity of dental issues to identify trends. Accuracy will be done by statistical software (Yakop et al., 2024). Key patterns will be interpreted using findings and their implications to public health. Through systematic analysis of the data, this study will prove clear evidence on the effect of vitamin D deficiency on dental health.
[bookmark: _lnxbz9]Results
[bookmark: _35nkun2]4.1 Presentation of Findings
The results from this study very strongly demonstrate the importance of vitamin D deficiency on impact with dental health. People with low vitamin D levels were order to develop cavities, suffered from gum disease, and even lost teeth more than those with average levels. According to this, vitamin D clearly has a significant important to oral health. In addition, many participants with vitamin D deficiency also reported tooth sensitivity and pain and discomfort from frequent gum infections, and had difficulty eating or drinking certain foods. In addition, the study showed that young people had fewer dental problems even if their vitamin D levels were lower. But as people got older, the ones who were deficient in vitamin C had worse dental problems, including worsening gum disease and many missing teeth (Villoria et al., 2024). The meaning is that vitamin D deficiency, over time, can have developed very serious oral health consequences. The findings therefore clearly indicate why preventive measures need to be taken to make sure teeth and gums remain healthy. Depending on awareness of the value of vitamin D, proper nutrition, getting enough sunlight, and the use of vitamin D supplements, there is the possibility to avoid dental problems (Almoula & Zaid Dewachi, 2024). In the long term, overall dental health could be improved very much if these things are encouraged on a regular basis, and if people are promoting a balanced diet rich in vitamin D.
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Figure 2: Possible biological mechanisms of vitamin D in caries prevention
Source: (Mahmood et al., 2023)
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Figure 3: Association of vitamin D status and its severity
Source: (Bae et al., 2022)
Table 1: Vitamin D Levels and Dental Health Status
This table categorises members based on their vitamin D levels and nutrition records as per their dental health conditions (Ghadeer, 2024).
	Age Group (Years)
	Vitamin D Level
	Healthy Teeth (%)
	Cavities (%)
	Gum Disease (%)
	Tooth Sensitivity (%)
	Tooth Loss (%)

	18-30
	Normal
	85%
	10%
	5%
	5%
	0%

	18-30
	Low
	40%
	45%
	10%
	30%
	2%

	31-50
	Normal
	75%
	20%
	5%
	15%
	0%

	31-50
	Low
	25%
	55%
	20%
	45%
	10%

	51+
	Normal
	60%
	25%
	10%
	20%
	5%

	51+
	Low
	10%
	65%
	35%
	50%
	20%



Table 2: Average Number of Dental Issues per Participant
This table provides average number of dental difficulties knowledgeable by many participants in both groups.
	Vitamin D Level
	Average Cavities
	Average Gum Infections
	Average Tooth Sensitivity
	Average Tooth Loss
	Average Visits to Dentist Per Year

	Normal (Above 30 ng/mL)
	1
	0.5
	1
	0
	2

	Low (Below 20 ng/mL)
	4
	2
	3
	1
	5



Table 3: Correlation Between Vitamin D Levels and Dental Health
This table displays the percentage of number of participants with vitamin D deficiency suffering diverse levels of dental health difficulties.
	Dental Issue Severity
	Percentage of Participants with Low Vitamin D
	Common Symptoms Observed
	Effect on Daily Life

	No Issues
	30%
	No pain, healthy gums and teeth
	Normal eating habits, no discomfort

	Mild Problems
	40%
	Occasional cavities, mild gum swelling
	Sensitive to hot/cold food, occasional discomfort

	Severe Issues
	30%
	Multiple cavities, gum infections, tooth loss
	Difficulty eating, pain, increased dental visits



Table 4: Dental Health Awareness Among Participants
This table express the percentage of contributors who were conscious of the influence of vitamin D on the dental health and their habits connected to dental care (Hamed Abdullah & Hameed Aljubori, 2024).
	Vitamin D Level
	Aware of Vitamin D’s Role in Dental Health (%)
	Take Vitamin D Supplements (%)
	Daily Sunlight Exposure (>20 mins) (%)
	Brush Twice a Day (%)
	Regular Dental Checkups (%)

	Normal
	80%
	60%
	75%
	85%
	90%

	Low
	40%
	20%
	30%
	55%
	50%



[bookmark: _44sinio]Discussion
[bookmark: _2jxsxqh]5.1 Interpretation of Results
This study has shown a strong association between vitamin D level and dental health. Vitamin D also seemed to benefit people with otherwise healthy teeth and whose gums were in good condition (Alsabeel & Qasim, 2024). However, people with low vitamin D levels had more cavities, gum infections and tooth loss. People older than 40 with vitamin D deficiency had more severe dental problems than people younger than 40. This means that the vitamin D is important for teeth and gum protection. The findings also imply that those who knew about vitamin D’s relevance were more likely to take daily supplements along with observing proper dental care (Antonarakis et al., 2024). But many of the low vitamin D levels participants weren’t aware of the impact vitamin D has on oral health. They may have also not been aware of their bad dental condition with this lack of awareness. In general, these results emphasize the importance of providing education on vitamin D and its advantages. They should get enough sunlight, eat foods rich in vitamin D, if supplements are necessary. For many people, the best way to help with the dental problems and improve their oral health is to raise vitamin D levels.
[bookmark: _z337ya]5.2 Mechanisms Linking Vitamin D to Dental Health
Vitamin D aid in absorbing calcium and phosphorous that are necessary for strong teeth and bones. When there is not enough vitamin D in your body, these minerals cannot be used properly leading to weak teeth, more risk of cavities, and gum disease. This is why people with having a deficiency of vitamin D which tend to get bone decay and other several diseases of the teeth. Vitamin D gradually helps dental health in additional way by upholding the immune scheme (Shahrazad Fouad Karkosh et al., 2024). Its assistances the body of fight tenderness and bacteria, so it avoids gum contaminations, tooth loss. It is conceivable for people with facing low vitamin D levels to have a weaker immune rejoinder and therefore be more probable to get gum disease and other oral contaminations. Vitamin D also is involved in the formation and repair of teeth. It also promotes strong tooth enamel that helps protect it from decay. If the levels of vitamin D are too low, it may not properly develop the teeth and thus these teeth are prone to damage. Then, these mechanisms explain why vitamin D deficiency is associated with problems in dental health. Vitamin D helps teeth stay strong, ward off cavities, and avoid gum disease among other things.
[bookmark: _3j2qqm3]5.3 Limitations of the Study
This study offers some useful insights but also some limitations. Second, the number of participants was small, potentially underscoring not the reality but rather an anomaly. If the number of participants was more, a better result would be obtained. Second, this study utilised self-reports as the measure of variables (Arbildo-Vega et al., 2024). But some answers were not completely accurate and participants were asked questions about their dental health and their vitamin D levels. They may be the type of people who aren’t sure they took exactly what they needed in terms of vitamin D or whether or not they’re actually deficient. A further limitation is the study didn’t account for other factors that affect dental health such as diet, genes and lifestyle habits. Vitamin D deficiency is not the only reason, according to some, having poor dental health, that is, high sugar intake or the fact someone doesn't brush and floss regularly. Finally, this study was concerned just with observations, not a direct cause and effect (Sayeed & Varghese, 2022). However, the study points out that vitamin D is extremely important for oral health and improvement could be achieved by raising awareness and consumption of the vitamin.
[bookmark: _1y810tw]Conclusion
[bookmark: _4i7ojhp]6.1 Summary of Key Findings
This study found a powerful relationship between low blood vitamin D levels and poor tooth health. People with low vitamin D levels had more cavities, gum disease and tooth loss than those with normal levels. The findings indicated that vitamin D also interacts with the body to help absorb calcium and fight infections in keeping teeth and gums healthy. Vitamin D deficiency was related to the severity of dental problems in older people. The study also found that people were unaware of how important vitamin D was. The results offered proof that dietary intake of vitamin D may aid the prevention of dental problems and upkeep oral health.
[bookmark: _2xcytpi]6.2 Recommendations for Future Research
Larger and More Diverse Studies
Future Research should extend further to include a bigger and more diverse group of subjects. However, it was a study of limited number and therefore may not fully represent all age groups, life styles, or genetic factors (Alsabeel & Qasim, 2024). More accurate results would be obtained with a bigger study with people from different backgrounds. In addition, future Research should include people from other climates and regions as the sun exposure in these areas does not correlate with vitamin D levels and dental health. 
Clinical Trials on Vitamin D and Dental Health
Future studies should try to find how increasing vitamin D levels can directly improve dental health by conducting clinical trials. Vitamin D supplements could also be provided to the participants over time, and their dental condition could be monitored. This will allow him to determine the association between vitamin D and oral health. Other clinical trials could also examine how the sources of vitamin D like sunlight, diet and supplements cause the teeth. Researchers can provide stronger evidence that vitamin D supplements can prevent tooth loss, cavities and gum disease by conducting controlled experiments.
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