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SPECIFIC AIMS 

Specific Aims 

• To evaluate the quantity and quality of the existing literature describing the 

relationship between periodontitis and hypothyroidism. 

• To assess the relationship between periodontal disease severity and 

hypothyroidism. 

• To estimate the prevalence of hypothyroidism in a western New York 

population of periodontally healthy adults. 
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Relationship between periodontitis and hypothyroidism: 

A scoping review 

Hajer A. Aldulaijan BDS, Robert E. Cohen DDS, PhD, 

Elizabeth M. Stellrecht MLS, Michael J. Levine, DDS, PhD, 

and Lisa M. Yerke DDS, MS. 

ABSTRACT 

Background The potential association between periodontitis and a variety of 

immunologic and inflammatory conditions provides a foundation for a possible 

relationship between hypothyroidism and periodontitis. A scoping review was 

performed to categorize and evaluate the existing literature regarding the potential 

relationship between those conditions. 

Methods We used a modified approach to the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) by searching five databases in 

addition to the grey literature. Keywords for both periodontal disease and 

hypothyroidism in the title and abstract fields, including subject terms from the 

database thesaurus when possible, were used to search the existing literature for 

publications relevant to evaluation of the thyroid-periodontitis relationship. No 

date or language restrictions were applied. 
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Results The authors screened 847 unique publications from an initial search 

September 4th, 2018, and a supplemental search on April 26th, 2019, which, after 

applying inclusion and exclusion criteria, yielded 29 publications (28 full-length 

papers and one abstract), which were further analyzed for relevance and 

applicability. Most of the included papers were cross-sectional studies (n= 14), 

with five of them being retrospective chart reviews. Only one retrospective cohort 

study, one intervention study, three case-control studies, two review papers, three 

case reports, and four animal studies, were identified after review of the literature, 

in addition to one abstract. However, following critical analysis, only three papers 

and one abstract were used to further assess the hypothyroid-periodontitis 

relationship. 

Conclusions There are very few high-quality studies describing the potential 

association between hypothyroidism and periodontitis, with most of the available 

literature consisting of retrospective cross-sectional studies and chart reviews. In 

general, and among the included papers with the fewest confounding factors, a 

positive relationship between hypothyroidism and periodontitis was found. 

Further well-controlled, prospective clinical and immunologic studies will be 

required to confirm that relationship, to measure the strength of any association 

with disease severity, to establish causality, and to establish the role of either 

disease in the pathogenesis of the other. 
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Introduction 

Periodontitis is a chronic multifactorial inflammatory disease associated 

with plaque biofilms, and characterized by progressive destruction of the tooth-

supporting apparatus, resulting in clinical attachment loss, alveolar bone loss, and 

periodontal pocketing.1 Periodontitis affects 47% of the United States adult 

population.2 More recently, significant relationships between periodontal diseases 

and a variety of systemic conditions have been described in the literature, 

including cardiovascular disease, cerebrovascular disease, respiratory disease, 

pregnancies resulting in pre-term delivery or low birth weight infants, diabetes 

mellitus, rheumatoid arthritis, obesity, osteoporosis and stress.3, 4 

In addition, there is evidence that the severity and prevalence of 

periodontitis is greater in individuals with autoimmune diseases such as 

rheumatoid arthritis5 and inflammatory bowel disease (Crohn’s disease and 

ulcerative colitis).6,7 The association between those conditions and periodontal 

disease might be due to common immunoinflammatory pathways in disease 

pathogenesis.8 It has been hypothesized that inflammatory mediators such as 

prostaglandin E2 (PGE2), interleukin-1-β (IL-1β), tumor necrosis factor-α (TNF-

α), and matrix metalloproteinases released locally as a consequence of periodontal 

disease lead to an alteration in bone hemostasis, and might represent a risk factor 

for other systemic diseases such as rheumatoid arthritis.8, 9 

3 



	 	

        

      

           

     

      

        

  

        

    

  

     

      

  

       

      

       

       

    

    

    

      

      

It is well-established that the endocrine system can modulate the immune 

system in a bidirectional manner.10 Indeed, the relationship between diabetes 

mellitus and periodontitis offers a potential explanation for how acute and chronic 

inflammation, such as what occurs during periodontitis, might affect thyroid 

hormone production.4 Monocytes from diabetics produce a higher level of IL-1-β, 

TNF-α, and PGE2 compared to non-diabetics.11 In addition, the gingival fluid of 

patients with diabetes contains an elevated amount of those systemic markers of 

inflammation compared to the patients without diabetes.11 Evidence also suggests 

that a hyper-reactive inflammatory response to bacterial challenge might be 

responsible for increased severity of periodontal disease in patients with diabetes 

mellitus.4 Therefore, increasing the amount of inflammatory mediators is 

associated with an increasing severity of periodontal diseases that might, in turn, 

contribute to more poorly controlled diabetes. 

In the medical literature, there is evidence to support an association 

between hypothyroidism and diabetes. For example, studies have shown that 

diabetic patients are at an increased risk of thyroid dysfunction, and up to one-

third of patients with type-1 diabetes ultimately develop thyroid diseases.12 The 

effect of hypothyroidism on diabetes remains to be completely elucidated, but it 

has been demonstrated that subclinical hypothyroidism might be associated with 

an increased risk of diabetic complications.12, 13 

Hypothyroidism is the most common human hormone abnormality in 

humans, and represents the most common thyroid disease. Hypothyroidism 
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presents with a wide range of severity, from asymptomatic individuals to patients 

with multisystem failure.14 Hashimoto’s thyroiditis is an autoimmune disorder in 

which anti-thyroid antibodies (TPO-Ab) directed against thyroid antigen-specific 

helper T-lymphocytes lead to chronic inflammation. Destruction of those cells 

results in decreased production of thyroxine (T4), triiodothyronine (T3), and 

calcitonin,15 which causes decreased bone metabolism, maturation, and turnover, 

and negatively affects bone homeostasis.16 Hashimoto’s thyroiditis has both 

autoimmune and endocrine etiologies. It is the most common form of 

hypothyroidism in the United States, with a prevalence of 1-2%. The prevalence 

of hypothyroidism is 4-10 times greater in women and also increases with age.17 

Thyroid-stimulating hormone (TSH) and antithyroid antibodies are most common 

in Caucasians, and Mexican Americans, compared to African Americans.17 

Consequently, a scoping review was performed with two primary aims: We 

wished to evaluate quality and quantity of the existing literature describing the 

potential relationship between hypothyroidism and periodontitis. A secondary 

objective was to assess whether a relationship exists between hypothyroidism and 

periodontal disease. 

Materials and methods 

This review used the Preferred Reporting Items for Systematic Reviews and 

Meta-Analyses (PRISMA) reporting guidelines and modified them to apply to this 
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scoping review. An electronic search was completed on September 4th, 2018 and 

supplemented on April 26th, 2019 in the following databases: PubMed, Embase via 

Embase.com, CINAHL via EBSCOhost, Web of Science, and Evidence-Based 

Medicine Reviews (EBMR) via Ovid, a database comprised of 7 other databases 

(including Cochrane Database of Systematic Reviews, Cochrane Register of 

Controlled Trials, ACP Journal Club, Health Technology Assessment, Database of 

Abstracts of Reviews of Effects, Cochrane Methodology Register, and National 

Health Service Economic Evaluation Database). The search included keywords 

for both hypothyroidism and periodontal disease, and included subject terms from 

each database’s thesaurus (such as Medical Subject Headings or MeSH) when 

possible, as well as keyword searching of title and abstract fields. No date or 

language restrictions were applied to the search. The exact search terminology 

used in PubMed can be found in Table 1. That search was applied to each 

database, with MeSH terms translated to reflect the controlled vocabulary of each 

individual database. 

To assess the grey literature, the following resources were searched: 

Proquest Dissertations and Theses Global, clinicaltrials.gov, International 

Association for Dental Research (IADR) Abstract Archive (2001-present), 

American Thyroid Association (ATA) Meeting Abstracts (2011-present), and 

OpenGrey.eu. Proquest Dissertations and Theses Global allows for complex 

Boolean searching, which enabled the authors to use the same search that was used 

in the previously mentioned non-grey databases. However, a search using the 
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terms “periodontal disease” and “thyroid” or “periodontal disease” and 

“hypothyroidism” were used for searching the other grey literature resources. No 

date or language restrictions were used with the exceptions of the IADR Abstract 

Archives and the ATA Meeting Abstracts, as the IADR Abstract Archives begins 

in the year of 2001, and the ATA Meeting Abstracts are freely available beginning 

only in 2011. 

Our initial search on September 4th, 2018, yielded 1,182 articles. When the 

search was updated on April 26th, 2019, an additional 36 unique articles were 

identified. Three hundred seventy-one articles were excluded due to duplication.  

Collectively, both searches resulted in 847 articles which were subsequently 

screened by two reviewers (H.A., L.Y.), and resulted in the exclusion of 746 

articles due to irrelevant title and/or abstract (i.e., not related to periodontitis and 

hypothyroidism).  Our inclusion and exclusion criteria are summarized in Table 2. 

One-hundred one full-text articles were further assessed for eligibility by 

the same two reviewers; any conflicts were resolved by a third reviewer (R.C.). A 

total of seventy-two articles were excluded for the following reasons: No full-text 

available (3 papers), not in English (34 papers), not associated with a true 

periodontal outcome (21 papers), not related to a periodontal or thyroid outcome 

(5 papers), related to hyperthyroidism or thyroid cancer but not hypothyroidism (2 

papers), incorrect/irrelevant comparator (i.e., no comparison between periodontitis 

and hypothyroidism; 2 papers), an incorrect or irrelevant intervention (i.e., an 

intervention not related to periodontal diagnosis; 2 papers), incorrect/irrelevant 

7 



	 	

     

           

           

          

         

 

 

  

 

           

 

 

   

          

          

  

   

    

     

     

          

patient population (i.e., no comparison of periodontitis and or hypothyroidism; 1 

paper), and if the article was published in what appeared to be a predatory open 

access publication (2 papers). In addition, three papers were excluded due to 

duplication. As a result, a total of 29 full length papers and one abstract were 

included for review to address Aim 1. The selection process used in our analysis 

is described in more detail in Figure 1.  

Results 

Aim 1: To evaluate the quality and quantity of the existing literature describing 

the potential relationship between hypothyroidism and periodontitis. 

Outcome of search 

After applying the inclusion, exclusion, and eligibility criteria noted above, 

a total of 29 publications were considered for further analysis as shown in Table 3. 

We found that published papers describing the relationship between hypothyroid 

disease and periodontitis generally ranked poorly in the hierarchy of scientific 

evidence, and most were associated with significant methodological limitations. 

There were no published meta-analyses or systematic reviews available that 

described the thyroid-periodontal disease relationship. Similarly, there were no 

randomized controlled human clinical trials, and only one retrospective cohort 

study (that investigated dental implants). Only one intervention study and three 

8 



	 	

       

      

    

 

   

 

 

  

             

   

        

 

   

  

      

     

         

   

      

       

      

    

case-control studies were available. There were 14 cross-sectional studies (five of 

them are retrospective chart reviews); two review papers, three case reports, and 

four animal studies, in addition to one abstract. 

Aim 2: To assess the relationship between periodontal disease severity and 

hypothyroidism. 

Relationship between hypothyroidism and periodontitis 

One goal of this scoping review was to determine if there is evidence to 

support the existence of a relationship between hypothyroidism and periodontal 

disease. Consequently, all 29 publications noted in Table 3 were critically 

assessed for their ability to address that relationship. 

In general, papers were excluded if the patient populations consisted of 

only children or adolescents, since those groups are typically associated with a low 

prevalence of hypothyroid or periodontal diseases; if the study investigated 

primarily gingivitis or included patients having minimal probing depths rather than 

periodontitis; if there was no control group or baseline data available for data 

comparison; if potentially unreliable surrogate measurements of periodontitis were 

used (e.g., tooth loss, implant failure prior to abutment connection); if 

inappropriate diagnostic methods for thyroid disease were used (e.g., measurement 

of the Achilles tendon reflex as a surrogate for hypothyroidism); reports on 

histological evaluation of inflammation without measurement of clinical 

9 



	

    

  

  

 

   

  

     

       

  

         

            

   

  

   

     

      

       

  

            

        

       

    

periodontal parameters or bone levels; and studies that used patients with “thyroid 

disease” without distinguishing among subjects with hypothyroidism, 

hyperthyroidism, and thyroid cancer. 

Papers excluded from analysis of hypothyroid-periodontitis relationships: 

Rationale and Description 

Two articles from Table 3 were review papers18, 19 that referred to primary 

articles also noted in that Table. Consequently, those were excluded from the 

critical analysis and the component papers were considered separately. 

All the three case-control studies by Beriashvili et al., Saima et al., and 

20-22 Babu et al. were excluded since their subject populations consisted of only 

children or adolescents. In addition, periodontal measurements in the excluded 

studies were based solely on the presence of gingival inflammation (gingivitis), 

and there were no measurements of pocket depth or bone levels. The study by 

Zeigler et al.23 also was excluded due to use of an adolescent patient population, 

and a definition of pocket depths greater than 3 mm as “deep.” In addition, the 

objective of Zeigler et al. was to compare blood pressure to obesity, but the level 

of thyroid stimulating hormone (TSH) was used only as an adjusted confounder 

for that comparison. Consequently, TSH levels could not be directly assessed to 

measure the effect of hypothyroidism on periodontal disease. 

The intervention study by Bhankhar et al.24 was also excluded. Although 

they found that alveolar bone loss was greater in hypothyroidism patients 
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compared to the healthy controls, one of the limitations of this study was the 

absence of a control group consisting of normal thyroid function in patients with 

periodontitis. An additional weakness was that TSH levels were not measured 

post-treatment in the non-hypothyroidism group, so the post- treatment TSH levels 

in hypothyroidism group had no direct control comparison. 

25, 26 Two older papers by Soomsawasdi et al. were excluded due to the use 

of a questionable (and currently abandoned) technique for the diagnosis of thyroid 

disease: the Burdick photomograph and electrocardiograph, which essentially is a 

measurement of a timed graphic curve of the Achilles tendon reflex for thyroid 

disease diagnosis. In addition, the authors acknowledged the considerable 

variability and uncertain appropriateness of their diagnostic methods, the subject 

population was limited (only females were included), and patient thyroid 

diagnoses were not subsequently confirmed by medical evaluation or laboratory 

testing. 

The Xie & Ainamo study27 was excluded from analysis since their 

population consisted of only three groups of elderly patients (76, 81, and 86 years 

old), and hypothyroid disease was not separately reported. More specifically, 

patients with hypothyroidism, hyperthyroidism, and thyroid cancer were used for 

their analysis. Dental status was described as either edentulous or dentate (which 

was defined as having at least one tooth), which might not be appropriate for 

diagnosis of periodontitis, particularly in their elderly populations, and since no 

association between diabetes and tooth loss was found when this association has 

11 



	

     

      

  

 

            

 

        

       

    

     

   

        

  

     

         

  

  

           

 

      

  

     

been established.27 Tooth loss also might be related to non-periodontal etiologies 

such as trauma or caries. Finally, the authors also acknowledged that many 

patients with systemic diseases such as diabetes might not have survived to old 

age, which is an additional study limitation. 

Chatzopoulos et al.28 was excluded since a CPITN score of 3 was used for 

diagnosis of periodontitis, which would include patients having any teeth with 

pocket depths greater than 3 mm. No additional periodontal criteria (e.g., bone 

levels, histology) were considered. Moreover, patient populations with 

hypothyroidism, hyperthyroidism, and thyroid cancer were pooled and used for 

analysis. In this study, the authors also did not find a relationship between 

diabetes and periodontitis, which also suggests that their inclusion criteria 

included a considerable number of patients having gingivitis or only slight 

periodontitis. 

The study by Molloy et al.29 found that thyroid disease was more prevalent 

among patients with mild bone loss, but not with tooth loss. In their analysis, the 

authors did not differentiate between hyperthyroidism, hypothyroidism, or thyroid 

cancer, which may have affected the results. In addition, it is arguable whether 

measurement of tooth loss is a sufficiently sensitive diagnostic indicator for 

periodontitis, and was therefore excluded from critical analysis. 

30, 31In two publications by Chrysanthaskopoulos et al., a positive 

association was found between periodontal disease and hypothyroidism. They 

defined periodontitis by the presence of pocket depths equal or greater than 5 mm, 

12 
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and excluded patients that had been recently treated for periodontal disease, to 

obtain patients with “clinically established periodontitis.” However, those studies 

also pooled patients with thyroid disease to include hypothyroidism, 

hyperthyroidism, and thyroid cancer in one category. The authors further reported 

that as many as one-third of their patient pool was reported to have 

hyperthyroidism. The authors also did not specifically indicate if the endocrine 

results had been adjusted for diabetes or smoking, and therefore both studies were 

excluded.  

Nesse et al.32 evaluated periodontitis and hypothyroidism in control 

patients, periodontitis patients in dental clinics, and periodontitis patients in 

periodontal clinics. The results were adjusted for age, gender and smoking. 

However, periodontitis was defined as having pocket depths greater than 3 mm 

and, although full mouth probing depths were recorded for patients with CPITN 

scores 3 or more, clinical periodontal data were unavailable in 28% of patients, 

smoking data were missing from 50% of one of the clinic sites, and smoking status 

was significantly different between the groups. An additional limitation of this 

study was that patients with periodontitis were significantly older than the control 

group and more likely to be female, which also might have affected the study 

outcome. 

All of the three case reports by Patil et al., Gupta et al., and Yussif et al. 

were excluded33-35 since a periodontal diagnosis was not obtained in Gupta et al.33 

report, there were no periodontal measurements, and the patient’s chief complaint 
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was the presence of retained deciduous teeth. The other two case reports34, 35 were 

excluded in our analysis, as case reports do not rank highly in the hierarchy of 

scientific evidence. In both of those cases, there was a periodontal diagnosis 

based on clinical periodontal measurements such as pocket depth, bleeding on 

probing, tooth mobility, and radiographic bone loss. In both cases, resolution of 

periodontal disease was observed following diagnosis and treatment of 

hypothyroid disease concurrent with periodontal therapy. However, the absence 

of a control group and the study design remain the major limitation of these 

papers. 

Five papers were related to dental implants and thyroid disease. Of those, 

36 37four were excluded: van Steenberghe et al. and Alsaadi et al. were not 

considered since they evaluated the relationship between thyroid disease and early 

implant failure, which included the time period from fixture placement up to — 

but before — abutment connection. Consequently, implant failure during that 

period most likely represents a lack of osseointegration, and might not be an 

appropriate indictor of chronic periodontal disease. De Souza et al.38 was 

excluded since measurements were non-standardized, uncorrected for distortion, 

and not adjusted using proportionality or computer-based methods for differences 

in angulation, which may affect outcomes. De Souza et al., as well as Dalago et 

al., 39 did not find a relationship between peri-implantitis and smoking, or with 

peri-implantitis and diabetes. There also was no distinction among 

hypothyroidism, hyperthyroidism, and other thyroid disease in either study, since 

14 



	

  

        

      

    

       

          

       

  

      

    

      

  

   

     

         

 

 

   

  

      

         

      

patients with any or all of those conditions were pooled and considered to have 

“thyroid disease.” Additionally, De Souza et al. also acknowledged that their 

small sample size might have influenced their results, and only 7.3% of patients in 

the study by Dalago et al. had a diagnosis consistent with peri-implantitis. 

Our review also identified a number of animal studies relevant to the search 

terms. Three of those papers were excluded for several reasons. The 1969 rat 

study by Schneider40 was not further considered since experimental periodontal 

disease was not induced this model, which evaluated “naturally occurring 

periodontal disease.” However, only gingival inflammation was assessed, as well 

as the presence of “degenerative periodontosis.” There was no control group and 

no measurements of bone loss were recorded. Similarly, the rat study by Pinto41 

and the De Toledo42 study in marmosets were based on descriptive histology that 

qualitatively assessed inflammation in the periodontal ligament, without any 

defined or direct measurements of periodontal disease such as bone loss, pocket 

depth, or attachment loss. Moreover, no control groups were presented in either 

of those studies. 

Papers included in the analysis of periodontitis-hypothyroid relationships: 

Rationale and Description 

Of the 29 publications obtained from the results of the primary search, 25 

were excluded as described above and 4 remained for further descriptive analysis 

to address Aim 2. Those are described in more detail as follows: 

15 



	

        

         

     

           

     

        

  

    

        

      

          

          

  

   

     

       

     

         

      

         

         

          

Rahangdale et al.,43 in a comparative cross-sectional study involving 102 

human subjects, found significantly greater mean pocket depths and more clinical 

attachment loss among patients with hypothyroidism, compared to patients 

without thyroid disease. Groups were statistically adjusted for age, and plaque 

scores for both groups were similar. The authors concluded that patients taking 

thyroxine replacement medications were more likely to have periodontal disease 

than euthyroid control subjects. 

Attard & Zarb44 could not demonstrate an association between 

hypothyroidism and implant failure, but there was a relationship between peri-

implant radiographic bone loss in patients with hypothyroidism, compared to 

normal controls. The lack of association with implant failure might be related to 

the relatively large amount of bone loss required for implant failure. However, the 

strengths of this study included patient matching for age, gender, site, and 

prosthetics between the hypothyroid and control groups, the use of only 

hypothyroid patients, and use of standardized radiographs. Limitations included 

small sample size (56 patients), the retrospective nature of their study, use of self-

reported hypothyroidism in lieu of a formal diagnosis. 

One well-designed animal study by Feitosa et al.45 was included in our 

analysis. The authors used an experimental periodontitis ligature model in a rat 

system. Three groups were included in the study: control, hypothyroidism, and 

hyperthyroidism, and thyroid status was confirmed using laboratory blood testing 

for TSH. Periodontal bone levels were measured via histomorphometric analysis. 

16 



	

    

     

              

         

        

 

        

      

  

     

      

        

    

   

 

 

 

     

     

        

     

              

They found that an increase in periodontitis-related bone loss was associated with 

hypothyroidism (but not with hyperthyroidism). 

One abstract by Yerke et al.46 was included in our analysis. That study 

evaluated the association between hypothyroidism and severity of periodontitis 

among 538 patients with moderate to severe periodontitis. The extent of 

periodontal disease was evaluated by measuring the percentage of teeth with 

probing depths greater than or equal to 5 mm or 6 mm, and hypothyroidism was 

assessed through review of patient medical histories for use of prescription thyroid 

hormone supplementation in combination with a diagnosis of hypothyroidism. 

They found that patients with hypothyroidism had significantly more teeth with 

deeper periodontal probing depths, compared with patients without thyroid 

disease. In that study, all patients were examined by single examiner, but the 

retrospective natural of that analysis was a limitation since the dosage and duration 

of thyroid hormone supplementation was not determined. 

Discussion 

Our results indicate that there are very few high-quality studies describing 

the potential association between hypothyroidism and periodontitis. It appears 

that most of the available literature consists of retrospective cross-sectional 

studies, case reports, and retrospective chart review analyses. Our results are 

similar to the two review papers18, 19 that were identified in our scoping review for 
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Aim 1, both of which found that, although there is evidence that a potential 

relationship might exist between hypothyroidism and periodontitis, existing 

literature lacks adequate randomized controlled clinical trials and observational 

studies to support this claim. Nevertheless, our review suggests that a positive 

relationship between hypothyroidism and periodontitis most likely exists, and that 

that relationship might be more apparent among subjects with severe periodontitis, 

compared to patients with mild periodontal disease. However, additional 

prospective studies are needed to determine how the strength of such an 

association might depend on the severity of periodontal disease. 

In the critical analysis section of our review, we identified three full-length 

papers and one abstract that demonstrated a positive relationship between those 

two conditions. All the excluded publications were compromised due to lack of 

defined periodontal measurements, as well as the use of relatively unreliable 

methods for diagnosis of hypothyroid disease. Consequently, it was not possible 

to perform a systematic review or meta-analysis of the periodontitis-thyroid 

disease relationship. Consequently, a scoping review was performed to assess the 

quality and scope of the existing literature. 

The lack of relevant papers might be due to the effects of thyroid hormone 

replacement therapy on hypothyroidism, which might mask the effect of untreated 

hypothyroid disease on periodontal disease, particularly in patients with mild to 

moderate periodontitis. Indeed, many of the papers considered for review used a 

variety of definitions for periodontitis, and there was no consistent classification of 
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disease. Some papers primarily evaluated children and adolescents in their patient 

pool and thus likely considered gingivitis, not periodontitis.20-22 Other papers 

relied on measurements of periodontitis, or used periodontal indices, that most 

likely resulted in patient populations that reflected gingivitis or very mild 

periodontitis.28 Due to the inconsistency in disease classification among papers, 

comparison of results from individual publications was challenging. Furthermore, 

no high-level evidence was found upon our search, as no meta-analysis, systematic 

reviews, or randomized clinical trials were found. As a result, our analysis was 

focused on a limited number of cross-sectional studies and case reports, which 

have a lower level of evidence due to the retrospective nature of the study design, 

limited sample size and a higher potential of bias. Indeed, in the review of 

periodontal manifestations of systemic diseases from the 2017 World Workshop 

on the Classification of Periodontal and Peri-Implant Diseases and Conditions,47 

an established relationship between hypothyroidism and periodontitis was not 

described. This omission most likely was due to the lack of relevant literature 

supporting such an association. 

One limitation of our study is that only papers written in English were 

included in our review, and other studies reporting results in languages other than 

English might be available. Nevertheless, this report also identifies gaps and 

opportunities for future research in this area, and suggests that well-designed 

randomized human clinical trials, including comprehensive assessments of patient 

immune status, might represent an important contribution to the literature. 
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With those limitations, we believe that there is evidence suggesting that a 

relationship between hypothyroidism and periodontitis likely exists, and we 

speculate that the relationship may be more apparent in individuals with more 

severe periodontitis. Perhaps the strongest support for that conclusion comes from 

the results of Feitosa et al., 45 where an experimental model of ligature-induced 

periodontitis was evaluated in rats with and without thyroid disease, Rahangdale 

et al., 43 who found a higher pocket depth and clinical attachment loss in 

hypothyroid patient compare to healthy patients, and by Yerke et al., 46 who 

demonstrated a relationship between those conditions in patients with moderate to 

advanced periodontitis, as well as by Attard and Zarb, who described an 

association between hypothyroidism and peri-implantitis.44 

Although a limited number of relevant studies were found, we believe it is 

important to assess the status of currently available evidence describing the 

relationship between thyroid disease periodontitis, and to make recommendations 

for further research. As noted in the companion manuscript in this thesis, thyroid 

dysfunction is a relatively common health problem in the US population. A better 

understanding of the potential effect of thyroid hormone dysfunction in the 

outcome and severity of periodontitis might be important for the decrease in 

morbidity of both diseases. 

In hypothyroidism, decreased production of thyroxine (T4), triiodothyronine 

(T3), and calcitonin can result in altered bone homeostasis, including decreased 

bone metabolism, maturation, and turnover, and has the potential to affect the 
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quality of the tooth-supporting alveolar bone.15, 45 On the other hand, the release 

of inflammatory mediators such as PGE2, IL-1β, TNF-α, and matrix 

metalloproteinases as a consequence of periodontal disease may result in 

alterations in bone hemostasis and affect systemic health.8 

Our findings also have applicability to clinical practice. Accordingly, 

periodontists should consider thyroid disease, and endocrinologists should 

consider the presence of periodontitis, during patient evaluation since early 

diagnosis and intervention for both conditions is likely to mutually improve 

patient outcomes. Ideally, dentists should be able to recognize local and systemic 

symptoms that may indicate undiagnosed thyroid diseases and recommend 

appropriate patient referrals when necessary, and physicians should consider 

clinical history or signs of periodontal diseases during medical evaluations. 

From the authors’ knowledge, this study is the first to evaluate the available 

literature regarding the association between periodontitis and hypothyroidism. 

Our study also identifies gaps and opportunities for future research in this area by 

conducting a well designed randomized clinical trial that include comprehensive 

assessment of immune status. 

Conclusion 

There are very few high-quality studies describing the potential association 

between periodontitis and hypothyroidism, with most of the available literature 
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consisting of retrospective cross-sectional studies and chart reviews. In general, 

and among the included papers with the fewest confounding factors, a positive 

association between periodontitis and hypothyroidism was found. Further well-

controlled, prospective clinical and immunologic studies will be required to 

confirm that relationship, to measure the strength of any association with disease 

severity, to establish causality, and to establish the role of either disease in the 

pathogenesis of the other. 
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Hypothyroidism Among Periodontally Healthy Adults in Western New York 

Lisa M. Yerke, D.D.S, M.S.; Hajer A. Aldulaijan, B.D.S.; Michael J. Levine, 

D.D.S., Ph.D.; Robert E. Cohen, D.D.S., Ph.D. 

ABSTRACT 

Background Western New York State (WNY) generally is considered to have a 

high prevalence of hypothyroidism (HT), but there are insufficient corroborating 

data. 

Materials and methods Records of 2,297 periodontal maintenance patients ≥35 

years old were reviewed for HT and thyroid hormone supplementation. 

Results HT prevalence in the WNY population was 15.0%, and 22.6% among 

females. HT prevalence in a comparable 2011-2012 NHANES dataset was 7.0%, 

and 10.1% among females. The WNY population exhibited a higher HT 

prevalence per age decile subgroup, compared to NHANES. 

Conclusions Our results suggest that HT prevalence in WNY is substantial, and 

should be considered during patient evaluation. 
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Introduction 

Hypothyroidism (HT) is a debilitating disease characterized by chronic fatigue, 

intolerance to cold, weight gain, constipation, hair loss and brittle finger- and 

toenails47 due to decreased metabolism secondary to insufficient production of the 

thyroid hormones thyroxine (T4) and triiodothyronine (T3).15 Although HT can be 

congenital or occur as a consequence of surgical resection or radiation, the 

majority of hypothyroid cases in the United States are of autoimmune origin.48 

Dental school clinic populations have reflected patient demographics similar to 

state and national levels in regard to chronic inflammatory conditions such as 

hypertension and diabetes,49 and therefore provides an opportunity to evaluate the 

prevalence of HT in a particular community of interest. Nevertheless, very few 

studies have reported on the prevalence of HT in such population subsets. In 

2000, a retrospective study reported an 8% prevalence of HT among a population 

of 1,041 dental school patients consecutively seen for comprehensive treatment.49 

A 2011 study from an Indian dental school evaluating new patients calculated a 

similar 8% prevalence of HT, as determined by history of thyroid hormone 

supplementation.50 Neither of these patient samples were exclusive to those with 

periodontal health, and both studies were limited by including patients that were 

younger than the recommended age of 35 for initial HT screening. 
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Thyroid supplementation for HT is frequently observed among patients presenting 

at the University at Buffalo School of Dental Medicine (SDM), a public dental 

facility that operates using a general practice model and is accessible to the 

surrounding communities. A medical history review of individuals visiting the 

SDM clinics over a one-week period in 2017 in preparation for the current study 

revealed that more than 20% of patients were positive for thyroid hormone 

supplementation. In contrast, the largest national study to date analyzing the 

prevalence of HT utilized NHANES III data from 1988-1994 and reported a 4.6% 

HT prevalence.17 

Although the western region of New York State (WNY) is considered to have an 

unusually high prevalence of HT, there currently are no published data to 

corroborate those informal observations in the local population. Since there is 

emerging evidence of a potential relationship between thyroid disease and 

periodontal disease,19, 24 HT prevalence data is needed from periodontally healthy 

patients prior to evaluating HT among individuals where the presence of 

periodontal disease might influence thyroid function. Consequently, the purpose 

of this study was to estimate the prevalence of HT in a periodontally healthy WNY 

dental school periodontal maintenance population using a retrospective records 

review of patients of sufficient age to have had initial screening for HT. We 

hypothesized that the prevalence of hypothyroidism in our dental school 

population would be higher than anticipated based on published data. 
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Methods 

This study was reviewed and approved by The University at Buffalo Health 

Sciences Institutional Review Board (IRB STUDY00001811). Our objective was 

to assess periodontally healthy patients in a maintenance population who received 

adult prophylaxis, which consists of the removal of plaque, calculus, and stain 

from the tooth (American Dental Association treatment codes D1110 or D1111). 

Since the American Thyroid Association recommends screening for 

hypothyroidism in adults 35 years of age or older,51 eligible patients meeting this 

requirement as of 1/1/2016, and who received dental treatment from a 3rd or 4th 

year dental student between 1/1/2016-12/31/2016, were identified for initial 

review by an electronic search of the SDM patient database. Following 

elimination of incomplete, archived, and duplicate charts, 2,297 records were 

available for analysis.  

Thyroid hormone supplementation with levothyroxine and liothyronine is closely 

associated with having a history of obtaining a diagnostic laboratory 

comprehensive metabolic panel, since primary care physicians or endocrinologists 

initiate treatment with deviations in serum levels of thyroid stimulating hormone 

(TSH), T3 or T4 levels.51 Thyroid hormone supplementation is therefore a well-

established surrogate for HT diagnosis in comparative retrospective patient 

analyses.52 To identify patients with HT in our study, the medical history of each 
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patient was individually reviewed for current use of medications taken specifically 

for the treatment of HT, in addition to a concurrent clinical diagnosis of HT 

established by the patient’s physician that was confirmed from the medical history. 

To address the possibility of HT overestimation, patients with a history of thyroid 

cancer, thyroid surgery, hyperthyroidism, thyroid abnormality other than 

hypothyroidism, or non-thyroid autoimmune disease were excluded from analysis. 

The National Health and Nutrition Examination Survey (NHANES) is a program 

of studies designed to assess the health and nutritional status of adults and children 

in the United States.53 The survey combines household interviews followed by 

physical examinations. Thyroid supplementation was used as a surrogate HT 

diagnosis with the 2011-2012 NHANES dataset to enable comparison to previous 

studies using that criterion, to the SDM periodontal maintenance population, and 

to existing reports on HT prevalence in dental populations.49, 50 Patient data were 

obtained from the following NHANES files: Gender and age at examination from 

DEMO_G; individuals taking thyroid hormone supplementation (levothyroxine 

and liothyronine) in patients age 35 or older from RXQ_RX_G; diabetes status 

from DIQ_G; and cigarette use from SMQ_G. SPSS (IBM SPSS Statistics v. 24) 

was used to extract XPT files that were converted into Excel (Microsoft Excel for 

Mac version 16.15) and SPSS formats for statistical analysis. 
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Results 

The average age of eligible SDM patients was 65.9 years, consisting of 1,059 male 

and 1,238 female subjects (Table 1). The overall prevalence of HT among SDM 

periodontal maintenance patients was 15.0% (Table 2). The prevalence among 

females was higher (22.6%) than among males (6.1%), which is consistent with 

previous reports describing gender differences in HT.15 

In contrast, the prevalence of HT as determined by thyroid hormone 

supplementation in subjects 35 years or older participating in the 2011-2012 

NHANES examinations was 7.0% (Table 2). The average age in this group was 

57.0 years (Table 1), or 8.9 years less than the SDM patient population. A higher 

prevalence of HT was found among females (10.1%) versus males (3.7%) (Table 

2). The prevalence of HT in females was approximately 2-fold higher in the SDM 

patient population (22.6%) compared to the NHANES group (10.1%). 

To address the possibility that the age difference between the SDM and NHANES 

groups might potentially influence the results, the data from each group were 

further analyzed by stratifying into subgroups according to age decile (Table 3). 

After age adjustment, the SDM population continued to exhibit a higher HT 

prevalence, compared to the NHANES group, for individuals within the same 10-
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year age range. The highest prevalence of HT within both populations was 

associated the ≥75 - <85 group (19.3% SDM compared to 13.4% NHANES 

dataset). Both populations exhibited a consistent increase in HT with advancing 

age, and each had the lowest number of individuals with HT within the ≥35 - <45 

subcategory (Table 3). 

Discussion 

To the best of our knowledge, this is the largest study examining the prevalence of 

hypothyroidism in a dental treatment population, and the only study that reviewed 

HT in patients in general periodontal health, without periodontitis. We found that 

the prevalence of HT among those 35 years or older in the SDM population was 

approximately two times greater than the HT prevalence among individuals of 

similar age participating in the 2011-2012 NHANES examination, as well as from 

other previously reported studies49, 50, 54 using similar HT diagnostic criteria. 

Moreover, the occurrence of HT among female SDM periodontal maintenance 

patients was comparatively high, at 22.6%, or about two-fold greater than the 

2011-2012 NHANES population and other studies.50, 55 The prevalence of HT 

increased with age (Table 3), which is consistent with previous reports.15 

Our results are more compelling when considering our results might underestimate 

the actual HT prevalence in our study population since, for HT diagnosis, we used 
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thyroid hormone supplementation concurrent with a clinical diagnosis of HT 

confirmed by medical history. In addition, we excluded patients with systemic 

conditions that might have required prescription thyroid supplementation, since 

laboratory data were unavailable due to the retrospective nature of our study.  

Although use of TSH, T4 and T3 serum levels to assess the SDM population would 

possibly have included additional undiagnosed and subclinical cases of HT,56 in 

comparison to other population studies that used TSH laboratory data, the 

prevalence of HT in our SDM population continues to remain relatively elevated.  

The Framingham study, which studied an older population (>60 years) with a 

higher expected HT prevalence rate than our study (≥35 years old), found only a 

4.4% prevalence of HT.55 Women had a higher prevalence (5.9%) compared to 

the men (2.3%), but neither population approached the higher HT prevalence 

found in our SDM population. The Whickham Survey in the United Kingdom and 

the TEARS Study in Scotland, both which also measured TSH levels for HT 

diagnosis, also did not find as high a prevalence as we currently report.57, 58 

Furthermore, the TEARS study also evaluated an older patient population which 

favors increased HT diagnoses. Consequently, we found that the likely more 

conservative HT prevalence estimate associated with the SDM population is 

greater than that calculated from the 2010-2012 NHANES dataset, greater than 

published reports that include older populations with subclinical and undiagnosed 

HT, and greater than other studies describing populations that used thyroid 
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supplementation as the diagnostic surrogate.49, 50 As a result, our results suggest a 

potentially elevated HT prevalence in our study population. 

The use of hypothyroid medication as our surrogate diagnosis for HT and lack of 

information regarding dosage, frequency, and length of treatment is an inherent 

limitation of retrospective studies, although this HT diagnosis surrogate is 

commonly used in such analyses.49, 50, 52 In addition, the overall prevalence of HT 

in the SDM group also might be influenced by a higher average population age 

(65.9 years), since hypothyroidism has been shown to increase with age. By 

excluding patients <35 years old, we increased the average age of our SDM group 

significantly; without excluding those subjects, the average age would have been 

48.6 years old. However, by limiting our SDM population to those 35 years and 

older, we selected individuals who were most likely screened by their primary care 

physicians for HT. In addition, we further analyzed the 2011-2012 NHANES 

dataset using the same 35 years and older age criteria to facilitate comparison 

between those studies. When compared to the adjusted NHANES data, the trend 

of higher prevalence of HT in the WNY population persisted. Moreover, studies 

with an even higher minimum age threshold than ours, such as one utilizing a 

minimum age of 55 years old, did not find a thyroid disease prevalence as high as 

our study.54 
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Differences in diagnostic criteria, in conjunction with the acknowledged 

uncertainty associated with laboratory diagnostic limits, imply that reported HT 

prevalence values for any particular study may be imprecise.59 Nevertheless, our 

results suggest that the prevalence of HT in WNY is comparatively elevated. 

Since HT increases the risk of thyroid cancer and is also associated with a number 

of systemic conditions such as an increase in LDL, total cholesterol, risk of 

coronary heart disease and congestive heart failure, and possibly muscle strength, 

fatigue, neuropsychiatric symptoms, and obesity,60-62 early assessment and 

diagnosis of HT in potentially higher prevalence populations might be considered 

as a risk indicator for other medical conditions. 

Although the precise etiology remains to be elucidated, a combination of 

environmental and genetic factors in a particular locale could potentially result in a 

higher frequency of thyroid disease.63, 64 There is evidence that suggests that low 

vitamin D levels might be associated with autoimmune related thyroid disease63, 65-

67 and vitamin D insufficiency is influenced by lack of sun exposure,68 which is 

more common in northern latitude regions such as WNY. There also have been 

reports of environmental pollutants in WNY associated with an increase in thyroid 

disease within women age 25 years and older.69 However, additional studies are 

necessary to establish causality. 
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A significant proportion of dentate people 30 years or older have some form of 

periodontal disease, with 42% having a diagnosis of periodontitis, or bone loss 

around teeth.70 There are reports showing evidence of a potentially positive 

relationship between periodontal disease and thyroid disease.18, 31, 34 Thyroid 

disease and periodontal disease are both associated with other chronic diseases, 

such as diabetes type 1 and 2, and rheumatoid arthritis,8, 71, 72 suggesting that they 

also may share a relationship. Since our data indicate that HT prevalence exceeds 

15.0% in a periodontally healthy population, and the prevalence of periodontal 

disease is approximately 42%,70 the prevalence of HT among patients with 

periodontal disease might be greater than we report here among periodontal 

maintenance patients, and studies to address that question currently are underway. 

Collectively, our study suggests that an elevated prevalence of hypothyroidism 

exists in a WNY periodontally healthy maintenance population compared to 

national and international aggregated data. Although we attempted to overcome 

the inherent limitations associated with a retrospective review by utilizing multiple 

criteria (thyroid supplementation, concurrent clinical diagnosis of hypothyroidism, 

and exclusion of patients with conditions such as thyroid cancer, surgical 

resection, hyperthyroidism) to estimate the prevalence of HT, future prospective 

studies can be considered using laboratory tests to more precisely define the 

prevalence of HT in WNY. In any event, dentists thus should be familiar with the 

clinical signs and symptoms of HT to facilitate accurate assessment of each 
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patient’s history, to recognize patients with possibly undiagnosed HT, and to 

develop referral relationships with endocrinologists for those patients who might 

present with oral complications. 
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SUMMARY AND CONCLUSIONS 

Overall Conclusions 

• There are very few high-quality studies describing the potential association 

between hypothyroidism and periodontitis, with most of the available 

literature consisting of retrospective cross-sectional studies and chart 

reviews. 

• In general, a positive relationship between hypothyroidism and 

periodontitis was found. 

• The prevalence of hypothyroidism in the WNY maintenance population is 

greater than 2011- 2012 NHANES dataset and previous reports. 
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Clinical Significance 

• Further well-controlled, prospective clinical and immunologic studies will 

be required to confirm a relationship between hypothyroidism and 

periodontitis, to measure the strength of any association with disease 

severity, to establish causality, and to establish the role of either disease in 

the pathogenesis of the other. 

• Our findings also have applicability to clinical practice. Accordingly, 

periodontists should consider thyroid disease, and endocrinologists should 

consider the presence of periodontitis, during patient evaluation since early 

diagnosis and intervention for both conditions is likely to mutually improve 

patient outcomes. 

• Dentists should be able to recognize local and systemic symptoms that may 

indicate undiagnosed thyroid diseases and recommend appropriate patient 

referrals when necessary, and physicians should consider clinical history or 

signs of periodontal diseases during medical evaluations. 

• Since hypothyroidism is a risk factor for thyroid cancer and systemic 

conditions, early diagnosis of hypothyroidism in potentially higher 

prevalence populations is advantageous. 
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Manuscript 1 

Figure 1: Publication Selection Methods 
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Table 1: Search strategy for PubMed. 

1. “periodontal diseases”[MeSH Terms] 

2. periodont*[Title/Abstract] 

3. gingiv*[Title/Abstract] 

4. peri implantitis[Title/Abstract] 

5. alveolar bone[Title/Abstract] 

6. ((((“periodontal diseases”[MeSH Terms]) OR periodont*[Title/Abstract]) OR 

gingiv*[Title/Abstract]) OR peri implantitis[Title/Abstract]) OR alveolar 

bone[Title/Abstract] 

7. “thyroid diseases”[MeSH Terms] 

8. thyroid*[Title/Abstract] 

9. hypothyroid*[Title/Abstract] 

10. ((“thyroid diseases”[MeSH Terms]) OR thyroid*[Title/Abstract]) OR 

hypothyroid*[Title/Abstract] 

11. ((((((((((“periodontal diseases”[MeSH Terms]) OR periodont*[Title/Abstract]) OR 

gingiv*[Title/Abstract]) OR peri implantitis[Title/Abstract]) OR alveolar 

bone[Title/Abstract])) AND (((“thyroid diseases”[MeSH Terms]) OR 

thyroid*[Title/Abstract]) OR hypothyroid*[Title/Abstract]) 
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Table 2: Aim 1- Inclusion and Exclusion Criteria. 

Inclusion criteria: 

1. Full-text available. 

2. Both human and animal studies. 

3. All study designs. 

4. True periodontal outcome= any measure of periodontal status (bone loss, 

pocket depth, missing teeth, need for surgery, bleeding, suppuration, 

radiographic evidence of bone loss, including teeth or implants, or previous 

diagnosis of periodontal disease). 

5. Presence of hypothyroidism confirmed by laboratory testing (thyroid 

panel -TSH, free T4, free T3 or total T3) or medication. 

Exclusion criteria: 

1. Non-mammalian studies 

2. Languages other than English 

3. Hyperthyroidism or thyroid cancer 

4. Wrong comparator= no comparison between periodontitis and 

hypothyroidism. 

5. Wrong intervention= the intervention was not for periodontitis diagnosis 

6. Irrelevant outcome= the outcome wasn’t the related to 

periodontitis/hypothyroidism 

7. Wrong patient population= no comparison of periodontitis and/or 

hypothyroidism 

8. Publication is in what appears to be a predatory open access 

publication. 52 



	

   

 
  

 
  

  
 

  
  

 

   
 

 

 

  
 

  
  

 

    
  

 
    

  
 

 

 
  

 
 

   
  

  

 

   
  

 

   
    
 

 

  
 

  

 

   
    
 

 

   
 

 

 
 

   
 

 

 

  
 

  
  

 

    
 

     
     

 

 

    
 

   
  

 

  
  

 
 

   
   

 

 
 

 
 

   
 

 

 

 
 

 
 

   
 
 

 

 
  

 
 

   
  

 

 

  
 

  
  

 

   
  

 

Table 3: Aim 1- Summary of Publications in Initial Search 

Authors Year of 
publication 

Type of 
study 

Association with 
hypothyroidism 

Included/ 
excluded 

Alsaadi et 
al.37 

2007 Retrospective 
chart review 

(Cross-
sectional) 

No association between 
hypothyroidism and early 

implant failure 

Excluded 

Attard & 
Zarb44 

2002 Retrospective 
chart review 

(Cross-
sectional) 

• No association between 
hypothyroidism and implant 

failure 
• Positive association between 

hypothyroidism and bone 
loss 

Included 

Chatzopoulos 
et al.28 

2016 Cross-
sectional 

No association between 
hypothyroidism and CPITN 

score 3&4 

Excluded 

Chrysanthako 
poulos et al.30 

2013 Prospective 
cross-

sectional 

Positive association between 
hypothyroidism and PD > 5 mm 

Excluded 

Chrysanthako 
polulos et 

al.31 

2016 Prospective 
cross-

sectional 

Positive association between 
hypothyroidism and PD > 5 mm 

Excluded 

Dalago et 
al.39 

2017 Cross-
sectional 

No association between 
hypothyroidism and peri-

implantitis 

Excluded 

Molloy et 
al.29 

2004 Retrospective 
chart review 

(Cross-
sectional) 

• Positive association between 
hypothyroidism and mild 
bone loss, but not severe 

• No association with tooth 
loss 

Excluded 

Nesse et al.32 2010 Cross-
sectional 

No association between 
hypothyroidism and PD 

Excluded 

Rahangdale et 
al. 43 

2018 Cross-
sectional 

Positive association between 
hypothyroidism and PD, CAL 

Included 

Soomsawasdi 
(a)25 

1965 Cross-
sectional 

Positive association between 
hypothyroidism and tooth 

mobility 

Excluded 

Soomsawasdi 
(b)26 

1965 Cross-
sectional 

Positive association between 
hypothyroidism and missing 

teeth 

Excluded 

van 
Steenberghe 

et al.36 

2002 Cross-
sectional 

No association between 
hypothyroidism and implant 

failure 

Excluded 

Xie & 
Ainmo27 

1999 Retrospective 
chart review 

(Cross-
sectional) 

No association between 
hypothyroidism and tooth loss 

Excluded 
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Zeigler et al.23 2015 Cross-
sectional 

Positive association between 
high TSH levels and PD (5 mm 

and more) 

Excluded 

Babu et al.22 2016 Case-control Positive association between 
hypothyroidism and GI, PI 

(Children) 

Excluded 

Beriashvili et 
al.20 

2016 Case-control Positive association Excluded 

Saima et al.21 2016 Case-control Positive association between 
hypothyroidism and GI, PI 

(Children) 

Excluded 

De Souza et 
al.38 

2013 Cohort study No association between 
hypothyroidism and peri-

implantitis 

Excluded 

Bhankhar et 
al.24 

2017 Interventional Positive association between 
hypothyroidism and 
CAL around 5 mm 

Excluded 

Patil et al.18 2011 Review Positive association Excluded 
Zahid et al.19 2011 Review Positive association Excluded 
Yerke et al. 46 2019 Abstract Positive association Included 
Gupta et al.33 2014 Case report Unknown Excluded 
Patil et al.34 2012 Case report Positive association Excluded 

Yussif et al.35 2017 Case report Positive association Excluded 
De Toledo et 

al.42 
1979 Animal 

study-
marmos 
model 

Positive association Excluded 

Feitosa et al.45 2009 Animal 
study- rat 

model 

Positive association Included 

Pinto41 1974 Animal 
study- rat 

model 

Positive association Excluded 

Schneider40 1969 Animal 
study- rat 

model 

No association Excluded 

*PD= pocket depth, CAL= clinical attachment loss, BOP= bleeding on probing, 
CPITN= the community periodontal index of treatment needs, GI= gingival index. 

Table 4: Aim 2- [Appendix 1] Summary the Publications Included for Analysis of the 
Periodontitis-Hypothyroidism Relationship 
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Authors Year of 
publication 

Type of 
study 

Association 
between 

hypothyroidism 
and 

periodontitis 

Periodontal 
diagnosis as 

defined in the 
paper 

Hypothyroid 
disease as 

defined in the 
paper 

Attard & 2002 Retrospecti • No association Radiographic • Diagnosed with 
Zarb44 ve chart between Bone loss around primary 

review 
(Cross-

hypothyroidism 
and implant 

implant hypothyroidism 
• On thyroid 

sectional failure replacement 
• Positive medication 

association 
between 
hypothyroidism 
and bone loss 
(compare to 
control group) 

Feitosa et 2009 Animal Positive association Bone resorption • Hypothyrodism 
al.45 study 

(Rat 
model) 

in hypothyroidism 
rats and bone loss in 

ligature-induced 

induced by the 
ingestion of a 
solution 

perio model. containing 
propylthiouracil 
(Propilracil, 100 
mg) 

• Taking anti-
thyroid drug 
which blocks 
thyroid hormone 
synthesis 

Rahangdal 2018 Cross- Positive association Pocket depth, • Diagnosed with 
e et al. 43 sectional between clinical primary 

hypothyroidism and attachment loss, hypothyroidism 
PD, CAL and bone loss • On thyroid 

replacement 
medication 

Yerke et 2019 Abstract Positive association Pocket depth Patient medical 
al. 46 with deep pocket ≥5 history for use of 

mm or ≥6 mm prescription 
medication(s) for 
thyroid hormone 
supplementation 

Manuscript 2 
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Table 1: Average age in years and total number of patients (number) within 
population 

SDM patient population NHANES 2011-2012 population 

35 years and older 65.9 (2,297) 57.0 (4,070) 
65.9 (1,059) males 57.1 (1,981) males 
65.8 (1,238) females 57.0 (2,089) females 
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Table 2: Percentage and total number (number) of hypothyroid patients 

SDM* patient population NHANES 2011-2012 population 

Total 15.0% (345) 7.0% (285) 

Males 6.1% (65) 3.7% (74) 

Females 22.6% (280) 10.1% (211) 

* University at Buffalo, The State University of New York, School of Dental 
Medicine. 
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Table 3: Prevalence of hypothyroidism by percentage and total number 
(number) by age range in years 

SDM* patient population NHANES 2011-2012 population 

≥35 
≥35 - <45 
≥45 - <55 
≥55 - <65 
≥65 - <75 
≥75 - <85 

15.0% (345) 7.0% (285) 
5.8% (8) 2.8% (26) 
7.7% (22) 5.4% (51) 
14.1% (80) 6.5% (62) 
16.4% (117) 10.2% (68) 
19.3% (84) 13.4% (78) 

* University at Buffalo, The State University of New York, School of Dental 
Medicine. 
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Appendix 2: Description of papers obtained following initial review 

Each paper was classified according to study design according to Pearce et al.48 as 
follows: 

Cohort study 

In 2013, Souza et al.38 assessed the impact of local and systemic factors on peri-

implantitis. A total of 253 patients with 722 implants were included in this study. 

Self-reported medical history was recorded from all patients, and bone level 

changes around implants were determined using periapical radiographs after at 

least one year of prosthetic function. They found that systemic factors, such as 

thyroid disorders, did not affect the extent of bone loss around dental implants. 

Limitations of this study included the use of measurements that were non-

standardized, uncorrected for distortion, and not corrected using proportionality or 

with use of computer-based methods for differences in angulation, which might 

affect outcomes. In addition, the authors did not find a relationship between peri-

implantitis and smoking, or with peri-implantitis and diabetes, and there was no 

distinction among hypothyroidism, hyperthyroidism, and other thyroid disease. 

Additionally, De Souza et al. also acknowledged that their small sample size 

might have influenced their results. 

Case-control studies 

Beriashvili et al.20 in 2016 conducted a case-control study in children to 
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explore the change in mineralization of the alveolar bone and blood rheological 

properties in patients with periodontitis and hypothyroidism. Forty-five patients 

with hypothyroid disease were included in the test group, along with a group of 30 

children of comparable age without endocrine abnormalities that served as a 

control group. Periodontal examination using a papillary-marginal alveolar index 

was done to assess periodontal status. They assessed patients’ oral hygiene using 

the Fyodorov-Volotkina method. In addition, salivary and serum samples were 

obtained from each patient for laboratory examination. They found alterations in 

the properties of circulating cells, such as an increased concentration of 

erythrocytes, decreased deformability of the erythrocyte membrane, increased 

aggregation of erythrocytes, and increased blood plasma viscosity in patients with 

periodontal diseases (gingivitis and periodontitis) with or without thyroid 

dysfunction. More pronounced alterations were found among children with 

hypothyroidism and periodontitis. The authors found that the prevalence of 

periodontal diseases in children with thyroid dysfunction is approximately 66% 

compare with subjects without thyroid dysfunction, which was 42%. Limitations 

of this study were the absence of periodontal measurements, unreliable measures 

for hypothyroidism, and use of subject populations consisting only of adolescents 

which typically would be expected to have minimal periodontal and thyroid 

diseases. Further limitations included the small sample size (N=75) and the cross-

sectional study design. 
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In 2016, Saima et al.21 published a case-control study to assess the oral 

health status of children with hypothyroidism, compared with healthy children 

without thyroid disease. Forty children with hypothyroidism that was diagnosed 

by a physician specialist, as well as 40 healthy children, were included in the 

study, with a subject age range of 3 to 15 years. An oral and periodontal 

examination was performed and clinical data such as plaque index, gingival status, 

and dental caries for the two groups was obtained. They found significantly 

higher mean gingival index scores in children with hypothyroidism, compared to 

the healthy controls, which was consistent with the findings of Babu et al.22 who 

found a significantly higher mean plaque index and gingival index in children with 

thyroid disorders, compared to a control group of children without thyroid disease. 

Their study included 200 children aged between 2 to 16 years, with half of them 

diagnosed with a thyroid disorder. In both studies, an adult population was not 

used, and periodontitis was not specifically diagnosed, since periodontal disease 

measurements were based primarily on gingival inflammation, without assessment 

of pocket depth or bone level. Collectively, their methods suggested that 

gingivitis, not periodontitis, most likely assessed in those studies. 

Interventional study 
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In 2017, Bhankhar et al.24 conducted a study to assess the effect of nonsurgical 

periodontal therapy on serum TSH levels in hypothyroid patients with periodontal 

disease. They designed their study to include two groups with a total of 30 

subjects between 18 to 50 years old. Fifteen subjects were in a good general and 

oral health and the other 15 subjects were diagnosed with hypothyroidism. The 

diagnosis of hypothyroidism was made by endocrinologist based on clinical and 

laboratory examinations, such as TSH, T3, and T4 serum levels, as well as patients 

taking thyroid medication. They excluded patients with medical conditions that 

might affect the concentrations of thyroid hormones or severity of periodontal 

diseases, including patients who smoked, patients with other endocrine conditions, 

patients taking antibiotics or anti-inflammatory medication within the last three 

months, patients diagnosed with osteoporosis, and pregnant or lactating women. 

Periodontal status was assessed by oral hygiene index- simplified, papillary 

bleeding index, periodontal screening and recording index, and clinical attachment 

level. In addition, radiographic assessment was performed based on a panoramic 

radiograph and blood tests were performed to assess thyroid hormone levels. Both 

groups received non-surgical periodontal therapy including supra and subgingival 

scaling and root planing. Oral hygiene instructions were provided to patients 

following treatment, and maintenance visits were performed every month for three 

months afterward. At that time, periodontal evaluation and serum TSH 

measurement were repeated. Their results indicated that patients with 

hypothyroidism had exhibited increased bleeding on probing, deeper probing 
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depths, and loss of attachment, which improved after the three months follow-up 

period, compared to control patients. There was no significant difference in TSH 

levels in both groups at the baseline, which could be due to thyroid hormone 

replacement therapy in the hypothyroidism patients. The authors showed that 

TSH level declined after periodontal therapy in patients with hypothyroidism, and 

speculated that those findings could be due to the reduction in proinflammatory 

cytokines and specific lipopolysaccharides that might function in the regulation of 

thyroid hormone. This study is the only interventional study we identified 

regarding periodontal therapy in hypothyroidism patients with periodontal 

diseases, and the authors did find that alveolar bone loss was greater in patients 

with hypothyroid disease compared to healthy controls at baseline. However, a 

study limitation was the absence of a control group consisting of normal thyroid 

function in patients with periodontitis. An additional limitation was that TSH 

levels were not measured post-treatment in the non-hypothyroidism group, so the 

post- treatment TSH levels in hypothyroidism group had no direct control 

comparison. 

Cross-sectional studies 

Although all study designs were included in our scoping review, cross-

sectional studies were the most common. Two early reports on the association 

between periodontitis and thyroid disorders were performed by Soomsawasdi et 

63 



	

    

   

           

      

           

           

          

         

       

      

       

      

      

        

  

     

          

  

         

  

  

al. in 1965.25, 26 Those studies considered the possible relationship of thyroid 

condition through Burdick photomotography, which is a technique for measuring 

the time consumed by the Achilles tendon reflex. Periodontal health was 

determined through measurement of tooth mobility and by recording the number 

of missing teeth. Those investigators used the Burdick photomotograph based on 

previous studies suggesting that that measure of relaxation of the Achilles tendon 

reflex was a fair barometer of thyroid status. Their initial paper25 evaluated the 

relationship between thyroid status and tooth mobility in 81 randomly selected 

female subjects. Periodontal status was evaluated based on clinical tooth mobility 

which was graded into a four-point scale (0= no movement, 1= slight movement, 

2= movement approximately 1 mm, and 3= movement greater than 1 mm). They 

showed a statistically significant relationship between mean clinical tooth mobility 

and the photomotogram, and suggested that clinical tooth mobility was positively 

associated with photomotogrammetric values suggestive of hypothyroid disease. 

In their second paper, Soomsawasdi et al.26 used the same population of 81 

female subjects and the same experimental methods to measure thyroid status, but 

periodontal status was assessed based on missing teeth. In this study, the found a 

similar correlation between missing teeth and the photomotogram, suggesting that 

there was a positive association between the number of missing teeth and 

photomotogrammetric values suggestive of hypothyroidism. Limitations 

associated with both studies included the use of a questionable (and currently 
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abandoned) technique for the diagnosis of thyroid disease: the Burdick 

photomograph and electrocardiograph, which essentially is a measurement of a 

timed graphic curve of the Achilles tendon reflex for thyroid disease diagnosis. In 

addition, the authors acknowledged the considerable variability and uncertain 

appropriateness of their diagnostic methods. Finally, the subject population was 

limited (only females were included), and patient thyroid diagnoses were not 

confirmed by medical evaluation or laboratory testing. 

In 2010, Nesse et al.32 published a cross-sectional study on the prevalence 

of cardiovascular and autoimmune diseases in patients with periodontitis. Those 

investigators wished to assess the association between periodontitis and 

cardiovascular and autoimmune diseases among patients attending a dental or 

periodontal clinic. A total of 1,276 randomly selected dental records from dental 

and periodontal clinics were reviewed. Periodontal probing depth measurements 

and a self-reported health questionnaire were obtained for each patient. They 

found an increased prevalence of cardiovascular and autoimmune diseases in 

patients with periodontal disease, but did not observe an association between 

periodontitis hypothyroidism after adjusting for age, sex, and smoking. Study 

limitations included the definition of periodontitis as having pocket depths greater 

unavailable from 28% of patients. In addition, smoking histories were missing 

from 50% of one of the clinic sites, and smoking status was significantly different 

among the groups. An additional limitation of this study was that patients with 
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periodontitis were significantly older than the control group and more likely to be 

female, which also might have affected the study outcome, particularly in view of 

the increased prevalence of hypothyroidism in patients with those demographic 

characteristics. 

Another cross-sectional study was done by Zeigler et al.23 in 2015. They 

wished to investigate the association between the occurrence of “pathological 

periodontal pockets” (PD > 3 mm) and cardiovascular disease among obese 

adolescents, and evaluated increased blood pressure and other risk markers for 

cardiovascular disease. Plaque index, bleeding on probing, and pocket depth 

measurements were recorded, blood pressure was measured, and a blood sample 

was obtained for all 48 obese participants to measure HDL (high-density 

lipoprotein) and TSH. The authors found an association between periodontal 

pockets > 3 mm and diastolic blood pressure. Interestingly, they also noted an 

incidental finding of increased TSH among patients with increased probing depths 

> 3 mm. However, study limitations included the use of adolescent patient 

populations and a definition of pocket depths greater than 3 mm as “deep,” which 

might not be an accurate indicator of periodontitis particularly since no attachment 

or bone level measurements were obtained. In addition, the purpose of Zeigler et 

al. was to compare blood pressure to obesity, but the level of thyroid stimulating 

hormone (TSH) was used only as an adjusted confounder for that comparison. 

Consequently, TSH levels could not be directly assessed in this study to measure 
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the effect of hypothyroidism on periodontal disease. 

Chatzopoulos et al. in 201628 published a cross-sectional paper on the 

periodontal needs and systemic diseases among older Greek adults. A total of 262 

subjects aged 55 years and older were included in the study. Medical history, 

including thyroid disease, was reported by the patients via questionnaire. Oral and 

periodontal status was assessed by using the World Health Organization 

community periodontal treatment needs index (CPITN). Significant differences in 

periodontal status were not observed among elderly patients in patients with 

systemic diseases. One of the limitations of the study is that a CPITN score of 3 

was used for diagnosis of periodontitis, which would include patients having any 

teeth with pocket depths greater than 3 mm. No additional periodontal criteria 

(e.g., bone levels, histology) were considered. Moreover, patient populations with 

hypothyroidism, hyperthyroidism, and thyroid cancer were pooled and used for 

analysis. In this study, the authors also did not find a relationship between 

diabetes and periodontitis, which also suggests that their inclusion criteria 

included a considerable number of patients having gingivitis or only slight 

periodontitis. 

In 2002, van Steenberghe36 performed a cross-sectional study using 399 

patients to identify the role of patients’ systematic and local factors on early 

implant failure. Medical history was self-reported by patients, including 

hypothyroid or hyperthyroid function, and local factors such as bone quality, 
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reason for tooth loss, and breach of sterility during implant surgery were recorded. 

They found that thyroid disease (hypothyroid and hyperthyroid disease) had no 

effect on early implant failure. However, a major limitation is that the criterion of 

early implant failure included the time period from fixture placement up to – but 

before – abutment connection. Consequently, implant failure during that period 

most likely represents a lack of osseointegration, and might not be an appropriate 

indictor of chronic periodontal disease. 

A similar cross-sectional study by Dalago39 was performed to identify local 

and systemic risk indicators associated with peri-implantitis. They evaluated the 

association of systemic and local factors with peri-implantitis through 

measurement of pocket depth, gingival bleeding, and plaque index. They were 

unable to demonstrate an association between thyroid dysfunction and implant 

failure or peri-implantitis. Study limitations include no distinction among 

hypothyroidism, hyperthyroidism, and other thyroid disease, since patients with 

any of those conditions were pooled and categorized as a single entity. 

Xie & Ainamo published a study in 199927 to determine the relationship 

between edentulousness among elderly patients in Helsinki and different systemic 

diseases, including thyroid diseases. Their results showed no such association 

between tooth loss and thyroid disorders. Study limitations include use of subject 

age groups limited to only 76, 81, and 86 years, no separate reporting of 

hypothyroid disease (such that patients with hypothyroidism, hyperthyroidism, and 

thyroid cancer were pooled and used for analysis), and no direct measurement of 
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periodontal status, which was inferred from edentulousness. More specifically, in 

this study patients were classified as being either edentulous or dentate (which was 

defined as having at least one tooth). Finally, the authors did not find an 

association between diabetes and tooth loss, which might affect periodontal status. 

Finally, the authors also acknowledged that many patients with systemic diseases 

such as diabetes might not have survived to old age, which might further have 

influenced study outcome. 

Two papers for Chrysanthakopoulos from 201330 and 201631 investigated 

the occurrence of systemic diseases in patients referred to periodontal clinics in 

Greece. Periodontal disease was assessed through measurement of clinical 

attachment loss, pocket depth, and bleeding on probing. Periodontal disease was 

defined via the presence of pocket depths ≥ 5 mm, but patients who recently had 

been treated for periodontal disease were excluded from the study to obtain 

patients with “clinically established periodontitis.” Although a positive 

association between periodontal disease and hypothyroidism was found, the 

experimental protocol also pooled patients with various forms of thyroid disease 

(hypothyroidism, hyperthyroidism, and thyroid cancer) into a single category. In 

this study, the authors also noted that a substantial number of their patient 

population – as many as one-third –had hyperthyroidism. Finally, there was no 

indication whether their analysis had been adjusted for patients with diabetes or 

for smoking. 
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Rahanghale et al.43 in a comparative cross-sectional study involving 102 

subjects, found significantly greater mean pocket depths and more clinical 

attachment loss among patients with hypothyroidism, compared to patients 

without thyroid disease. The authors concluded that patients taking thyroxine 

replacement medications were more likely to have periodontal disease than 

euthyroid control subjects. 

In 2004, Molloy et al.29 investigated the association between thyroid 

disease diagnosis and periodontitis determined through evaluation of bone loss. 

This study categorized bone loss around teeth in three categories (mild, moderate 

and severe) based on the extent radiographically apparent bone levels. They 

found that thyroid disease was more prevalent among patients with mild bone loss, 

compared to severe bone loss, and no association was found with tooth loss. 

However, the study did not differentiate between hyper, hypothyroidism, or 

thyroid cancer, which may have affected the results. Another study limitation 

concerns the question of whether measurement of tooth loss is a sufficiently 

sensitive diagnostic indicator for periodontitis. 

Two retrospective chart reviews assessed dental implant outcomes among 

patients with thyroid disease. In 2002, Attard & Zarb44 assessed implant and 

prosthodontic treatment performed in patients with “controlled hypothyroidism.” 

Twenty-seven female patients with primary hypothyroidism were included in the 

study group, and were matched with 29 control patients by age, gender, implant 
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location, prosthesis type, and dental status of the opposing arch. Following patient 

chart review, implant failure, bone loss, and soft tissue complications were 

recorded. The authors could not demonstrate an association between 

hypothyroidism and implant failure, but there was a relationship between peri-

implant radiographic bone loss in patients with hypothyroidism compared to 

normal controls. The strengths of this study included patient matching for age, 

gender, site, and prosthetics between the hypothyroid and control groups, the use 

of only hypothyroid patients, and use of standardized radiographs. In this case, the 

lack of association with implant failure might be related to the relatively large 

amount of bone loss typically required for implant failure. Other limitations 

included a relatively small sample size, the retrospective nature of their study, and 

use of self-reported hypothyroidism in lieu of a hypothyroid disease diagnosis 

confirmed through laboratory testing. 

In 2007, Alsaadi et al.37 performed a study to assess the influence of 

systemic diseases, including thyroid dysfunction, and local factors (bone and 

intraoral) in early implant failure (defined as time from implant placement up to 

the time of abutment connection). Consequently, implant failure during that 

period most likely represented a lack of osseointegration, rather than a 

measurement of periodontitis, and might not be an appropriate indictor of chronic 

periodontal disease. 
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Reviews 

No true systematic review was found as a result of our search strategy. 

Although Patil et al.18 noted in their paper that it was a systematic review, there 

was no analysis of the component publications, and a searching methodology was 

not specified, which are primary requirements for systematic reviews. In any 

event, the authors searched the literature for evidence regarding a possible 

association between Hashimoto’s thyroiditis and periodontitis. They also 

proposed hypothetical models explaining the relationship between the two 

diseases from autoimmune and endothelial dysfunction pathways. They 

concluded that additional studies are required to explore the relationship between 

those conditions and to define common mechanisms in the disease process. 

A 2011 review by Zahid et al.19 summarized the potential relationship of 

hypothyroidism and hyperthyroidism with periodontal status and possible 

implications for dental implant therapy. They reviewed the available literature in 

PUBMED and MEDLINE and concluded that thyroid diseases, especially 

hypothyroidism, have the potential to affect periodontal status. They also 

speculated that periodontal therapy, including implant placement, appears to be 

safe and without any apparent increased risk of treatment failure when the thyroid 

condition is controlled. However, additional studies were needed to more 

definitively assess the relationship between thyroid disease and periodontal 

therapy or implant placement. 
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Case reports 

Case reports are considered to be among the lowest level of scientific 

evidence and, at minimum, clinical case-control studies generally are preferred to 

assess the relationship among clinical conditions. Nevertheless, we noted three 

case reports relevant to our search that were found in the literature. In two cases 

presented by Patil et al., 34 and by Yussif et al., 35 patients were young women who 

presented with severe periodontitis. The patients were diagnosed with 

hypothyroid disease by an endocrinology and appropriately treated for that 

condition, which coincided with improvement in periodontal health. A third case 

report was presented in 2014 by Gupta et al.33 They described a 20 years female 

patient diagnosed with hypothyroidism who presented with a chief complaint of 

retained primary teeth and bleeding upon brushing. However, periodontal 

parameters such as plaque or bleeding indices were not obtained, clinical 

attachment loss was not measured, and radiographic assessment of bone levels 

were not determined. 

Animal studies 

An early study performed in rats to test the hypothesis that there is an 

association between periodontal disease and hypothyroidism was performed by 

Schneider et al.40 He found that there was no evidence of degenerative changes in 

periodontal tissues, and no differences, as determined through descriptive 
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histology, were observed in the alveolar bone, periodontal ligament, cementum, or 

gingiva of control or experimental rats. Limitations of this study included lack of 

experimental periodontitis, since only “naturally occurring periodontal disease” 

was evaluated. In addition, there were no clinical periodontal measurements, no 

measurements of bone loss, and no control group. 

In 1974, Pinto41 performed a histological evaluation in rats and concluded 

that the periodontal tissues were associated with an absence of collagen fibers at 

some sites that increased over time, and was related to dissociation of periodontal 

tissues near the alveolar bone. Similarly, De Toledo et al.42 studied periodontal 

changes related to experimental hypothyroidism in marmosets induced by 

administration of radioactive iodine. They found that experimental 

hypothyroidism was associated with destruction of periodontal ligament fibers as 

well as bone, cementum and dentinal resorption in the periodontal tissues of the 

animals. Both of those used descriptive histology without defined or direct 

measurements of periodontal disease. Moreover, no control groups were 

presented in either study. 

More recently, Feitosa et al.45 evaluated the influence of thyroid hormones 

on the rate of periodontal bone loss in a rat model of ligature-induced 

experimental periodontitis. The investigators studied groups of control, 

hypothyroid, and hyperthyroid animals, and thyroid status was confirmed using 

blood tests for TSH. They found that an increase in periodontitis-related bone loss 

was associated with hypothyroidism, but not with hyperthyroidism, and speculated 
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that hypothyroidism might enhance periodontitis-related bone loss via an immune 

pathway, and not necessarily through a direct effect on bone. 
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Template Instructions 

Sections that do	 not apply: 

• In several sections, the addition of checkboxes for Not Applicable have been 
added to the template as responses.  

o If an N/A checkbox is present, select the appropriate justification 
from the list.  

o If an N/A checkbox is not present, or if none of the existing 
checkboxes apply to your study, you must write in your own 
justification. 

• In addition: 
o For research where the only study procedures are records/chart 

review:  Sections 19, 20, 22, 23, 24, 25, 31, and 32 do not apply. 
o For exempt research:  Sections 31 and 32 do not apply. 

Studies with multiple participant groups: 

• If this study involves multiple participant groups (e.g. parents and children), 
provide information in applicable sections for each participant group. Clearly 
label responses when they differ.  For example: 

Response: 
Intervention Group: 

Control Group: 

Formatting: 

• Do not remove template instructions or section headings when they do not apply 
to your study. 

If you are pasting information from other documents using the “Merge Formatting” 
Paste option will maintain the formatting of the response boxes. 

Amendments: 

• When making modifications or revisions to this and other documents, use the 
Track Changes function in Microsoft Word. 

• Update the version date or number on Page 3. 
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PROTOCOL TITLE: 
Include the full protocol title. 

Response:  Thyroid insufficiency as a modifying factor for chronic periodontitis. 

PRINCIPAL INVESTIGATOR: 
Name 
Department 
Telephone Number 
Email Address 

Response: 
Dr. Lisa M. Yerke 

Department of Periodontics and Endodontics 
716-829-3295 

lmyerke@buffalo.edu 

VERSION: 
Include the version date or number. 

Response: February 19th, 2018 

GRANT APPLICABILITY: 
Indicate whether this protocol is funded by a grant (e.g. NIH, foundation grant).  
For a grant with multiple aims, indicate which aims are covered by this research 
proposal. 
NOTE: This question does not apply to studies funded by a sponsor contract. 

Include a copy of the grant proposal with your submission. 

Response:  This protocol is funded in part by the William M. Feagans Endowed 
Chair Research Fund. 
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RESEARCH REPOSITORY: 
Indicate where the research files will be kept, including when the study has been 
closed.  The repository should include, at minimum, copies of IRB 
correspondence (approval, determination letters) as well as signed consent 
documents.  This documentation should be maintained for 3 years after the study 
has been closed.  

Response: 
Location: The office of Dr. Lisa M. Yerke 

Address: School of Dental Medicine, University at Buffalo, 250 G Squire 
Hall, Buffalo, NY 14214 

Department: Department of Periodontics & Endodontics 

1.0 Objectives 
1.1 Describe the purpose, specific aims, or objectives of this research. 
Response: 

Primary objective:  A records review will be performed to identify a possible 
association between the prevalence of hypothyroidism and the prevalence and 
severity of chronic periodontitis.  Recognizing a relationship between these two 
diseases will improve our ability to manage and treat affected patients. 

Secondary objective:  We would like to collect data on additional conditions and 
medication usage.  Consequently, a secondary objective is the identification of a 
possible relationship between chronic periodontitis and those other variables, 
which are further specified in the Collected Data section. 

1.2 State the hypotheses to be tested, if applicable. 
NOTE: A hypothesis is a specific, testable prediction about what you expect to 
happen in your study that corresponds with your above listed objectives. 

Response: 

We hypothesize that the prevalence of hypothyroidism will increase in patient 
populations that have increased prevalence and severity of periodontal disease. 

2.0 Scientific Endpoints 

2.1				 Describe the	 scientific endpoint(s), the	 main result or occurrence	 under 
study. 
NOTE: Scientific endpoints are outcomes defined before the study begins to determine 
whether the objectives of the study have been met and to draw	 conclusions from the 
data. Include primary and	 secondary endpoints. Some example endpoints are: 
reduction of symptoms, improvement in quality of life, or	 survival. Your response 
should	 not be a	 date. 
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Response:  The primary endpoint is the review of all subject records identified 
with specific search criteria within the specified date range to determine if the 
prevalence of hypothyroidism is significantly associated with severity of 
periodontal disease.  

A secondary endpoint is to determine if that association is modified by gender, 
age, smoking, proton pump inhibitor use, and diabetes. 

3.0 Background 
3.1 Provide the scientific or scholarly background, rationale, and significance 

of the research based on the existing literature and how it will contribute to 
existing knowledge.  Describe any gaps in current knowledge.  Include 
relevant preliminary findings or prior research by the investigator. 

Response: 

Chronic periodontitis is a multifactorial disease that involves progressive 
breakdown of the supporting structures of the teeth in the presence of dental 
plaque.  The severity and prevalence of periodontitis is higher in individuals who 
have autoimmune diseases such as rheumatoid arthritis 5, diabetes mellitus 73, and 
inflammatory bowel diseases such as Crohn’s disease and ulcerative colitis 6, 7. 
This relationship is believed to involve an inflammatory link 8, 9. Inflammatory 
mediators such as prostaglandin E2, Il-1-beta, TNF-alpha, and matrix 
metalloproteinases released locally with active periodontal disease activity but 
may also enter systemic circulation with negative consequences.  

Hashimoto’s thyroiditis is the progressive autoimmune destruction of the 
thyroid gland by anti-thyroid antibodies (TPO-Ab).  This results in decreased 
thyroid hormone production of thyroxine (T4), triiodothyronine (T3), and 
calcitonin 15. This results in decreased metabolism, bone maturation, and bone 
turnover, which negatively affects bone homeostasis 16. Hashimoto’s thyroiditis 
is the most common form of hypothyroidism in the United States with 
hypothyroidism having an overall prevalence of 1-2%, however, this prevalence is 
4-10 times greater in women and also increases with age.  We have, without 
collecting personal health information (PHI), observed a hypothyroid prevalence 
at least ten-fold greater than the 1-2% average in our Postgraduate Periodontics 
clinic by informally reviewing all charts of patients seen in one day.  There is 
already evidence supporting the multiple ways that the endocrine system can 
influence the immune system, however, there is emerging evidence that this 
relationship may be bidirectional 10. This bidirectional relationship offers a 
possible mechanism for how acute and chronic inflammation, such as what occurs 
during chronic periodontitis, could affect thyroid hormone production. 

The association between chronic periodontitis and autoimmune disease, 
inflammation, and bone homeostasis provides a rationalization for a possible 
relationship between chronic periodontitis and hypothyroidism.  There is literature 
suggesting evidence of this relationship, however, most of the existing evidence is 
restricted to case reports and limited literature reviews 19. Future research in the 
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form of systematic literature reviews, observational studies, and interventional 
studies are required to elucidate this relationship. 

3.2 Include complete citations or references. 
Response: 

1. Papapanou	PN,	Sanz	M,	Buduneli	N,	et 	al.	Periodontitis:	Consensus	report of	 
workgroup	2 	of 	the 	2017 	World 	Workshop	on	the 	Classification	of 
Periodontal 	and	Peri-Implant Diseases and Conditions. J Clin Periodontol
2018;45	 Suppl 20:S162-s70. 

2. Eke PI, Dye BA, Wei L, et al. Update on Prevalence of Periodontitis in Adults
in the United States: NHANES 2009 to 2012. J Periodontol 2015;86(5):611-
22. 

3. Genco	R,	Offenbacher	S,	Beck 	J.	Periodontal 	disease	and	 cardiovascular	 
disease: epidemiology and possible mechanisms. J Am	 Dent Assoc 2002;133
Suppl:14s-22s. 

4. Genco	RJ,	Borgnakke	WS.	Risk 	factors	for	periodontal 	disease.	Periodontol 
2000	 2013;62(1):59-94. 

5. Wolff 	B,	Berger 	T,	Frese 	C,	et	al.	Oral	status 	in	 patients with early rheumatoid 
arthritis: 	a	prospective,	case-control study. Rheumatology (Oxford)
2014;53(3):526-31. 

6. Brito F, de Barros FC, Zaltman C, et al. Prevalence of periodontitis and DMFT
index 	in	patients	with	Crohn's	disease	and	ulcerative	colitis.	J	Clin	
Periodontol 	2008;35(6):555-60. 

7. Vavricka SR, Manser	 CN, Hediger	 S, et al. Periodontitis	 and	 gingivitis	 in
inflammatory bowel disease: a case-control study. Inflamm	 Bowel Dis
2013;19(13):2768-77. 

8. Araujo VM, Melo IM, Lima V. Relationship between	Periodontitis and 
Rheumatoid Arthritis: Review of the Literature. Mediators Inflamm	 
2015;2015:259074.

9. Habashneh RA, Khader YS, Alhumouz MK, Jadallah K, Ajlouni Y. The
association between inflammatory bowel disease and periodontitis among
Jordanians:	 a case-control 	study.	J	Periodontal 	Res	2012;47(3):293-8. 

10. Klein JR. The immune system	 as a regulator of thyroid hormone activity. Exp
Biol	Med 	(Maywood) 	2006;231(3):229-36. 

11. Engebretson	SP,	Hey-Hadavi	 J, Ehrhardt FJ, et al. Gingival crevicular	 fluid
levels 	of 	interleukin-1beta and glycemic control in patients with chronic
periodontitis and type	2 	diabetes.	J 	Periodontol	2004;75(9):1203-8. 

12. Kadiyala R, Peter R, Okosieme OE. Thyroid dysfunction in patients with
diabetes: clinical implications and screening	 strategies.	 Int J	 Clin	 Pract
2010;64(8):1130-9. 

13. Han C, He X, Xia X, et al. Subclinical Hypothyroidism	 and Type 2 Diabetes: A	
Systematic Review and Meta-Analysis. PLoS One 2015;10(8):e0135233. 

84 



	

	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 	 	
	

	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	

	 	 	
	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	 	 	
	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	
	 	 	

	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	 	

	 	 	
	 	 	 	 	 	 	 	

	 	 	 	 	 	
	

14. Roberts CG, Ladenson PW. Hypothyroidism. Lancet 	2004;363(9411):793-
803. 

15. Little JW. Thyroid disorders. Part II: hypothyroidism	 and thyroiditis. Oral
Surg	Oral	Med	Oral	Pathol	Oral	Radiol	Endod	2006;102(2):148-53. 

16. Mosekilde L, Melsen F. Morphometric and dynamic studies of bone changes
in	hypothyroidism. Acta Pathol Microbiol Scand A	 1978;86(1):56-62. 

17. Hollowell JG, Staehling NW, Flanders WD, et al. Serum	 TSH, T(4), and thyroid
antibodies 	in	the 	United 	States 	population	(1988 to 	1994): 	National	Health 
and Nutrition Examination Survey (NHANES III).	J 	Clin	Endocrinol	Metab	 
2002;87(2):489-99. 

18. Patil BS, Patil S, Gururaj TR. Probable autoimmune causal relationship
between periodontitis and Hashimotos thyroidits: a systemic review. Niger J
Clin Pract 2011;14(3):253-61. 

19. Zahid	 TM, Wang BY, Cohen RE. The effects of thyroid hormone abnormalities
on periodontal disease status. J Int Acad Periodontol 2011;13(3):80-5. 

20. Beriashvili S, Nikolaishvili M, Mantskava M, Momtsemlidze N, Franchuk K.
CHANGES IN TOOTH HARD TISSUE MINERALI-ZATION AND BLOOD 
RHEOLOGY IN HEALTHY ADOLESCENTS AND THOSE WITH THYROID 
DYSFUNCTION. Georgian Med	 News	 2016(Issue):28-34. 

21. Saima S, Tasneem	 SA, Gowhar O. ORAL HEALTH STATUS OF CHILDREN
SUFFERING FROM THYROID DISORDERS. Annals of Dental Specialty
2016;4(2):25-28. 

22. Venkatesh Babu NS, Patel PB. Oral health status of children suffering from	
thyroid 	disorders.	J 	Indian	Soc 	Pedod 	Prev 	Dent	2016;34(2):139-44. 

23. Zeigler CC, Wondimu B, Marcus C, Modeer T. Pathological periodontal
pockets 	are	associated 	with	raised 	diastolic	blood	pressure	in	obese	 
adolescents.	BMC 	Oral	Health 	2015;15:41. 

24. Bhankhar RR, Hungund S, Kambalyal P, Singh V, Jain K. Effect of nonsurgical
periodontal therapy on thyroid stimulating hormone in hypothyroid patients
with 	periodontal	diseases.	Indian	J Dent Res	 2017;28(1):16-21. 

25. Soomsawasdi P, Ringsdorf WM, Jr., Cheraskin E. PHOTOMOTOGRAMMETRY
AND ORAL HEALTH. I. A	 STUDY OF EUTHYROIDISM AND CLINICAL TOOTH 
MOBILITY.	Periodontics 	1965;3:60-5. 

26. Soomsawasdi P, Ringsdorf WM, Jr., Cheraskin E. PHOTOMOTOGRAMMETRY
AND ORAL HEALTH. II. A	 STUDY OF EUTHYROIDISM AND TOOTH LOSS. J 
Periodontol 	1965;36:115-20. 

27. Xie QF, Ainamo A. Association of edentulousness with systemic factors in
elderly people living at home. Community Dentistry and Oral Epidemiology
1999;27(3):202-09. 

28. Chatzopoulos GS, Tsalikis L. Periodontal treatment needs and systemic
diseases	 in	 an	 older	 population	 in	 Greece.	 J	 Clin	 Exp Dent 2016;8(1):e32-7. 

29. Molloy 	J,	Wolff 	LF,	Lopez-Guzman A, Hodges JS. The association of
periodontal	disease	parameters with systemic medical conditions and
tobacco 	use.	J 	Clin	Periodontol	2004;31(8):625-32. 

85 



	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	
	 	 	

	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	

	
	

	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	
	 	 	 	 	

	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	
	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	
	

	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	
	

	

30. Chrysanthakopoulos NA, Chrysanthakopoulos PA. Examination of the
relation between periodontal disease indices in patients with systemic
diseases. Acta Stomatol	Croat	2013;47(3):217-32. 

31. Chrysanthakopoulos NA, Chrysanthakopoulos PA. Association between
indices	of	clinically-defined	 periodontitis	 and	 self-reported	 history	 of	
systemic medical conditions. J Investig Clin Dent 2016;7(1):27-36. 

32. Nesse	 W,	 Dijkstra PU, Abbas F, et al. Increased prevalence of cardiovascular
and autoimmune diseases in periodontitis patients: a cross-sectional study.	 J	
Periodontol 	2010;81(11):1622-8. 

33. Gupta R, Goel K, Solanki J, Gupta S. Oral manifestations of hypothyroidism: A
case	report.	Journal 	of	Clinical 	and	Diagnostic	Research	2014;8(5):20-22. 

34. Patil BS, Giri GR. A	 clinical case report of Hashimoto's thyroiditis and its
impact on the treatment of chronic periodontitis. Niger J Clin Pract
2012;15(1):112-4. 

35. Yussif 	NM,	El-Mahdi FM, Wagih R. Hypothyrodism	 as a risk factor of
periodontitis and its relation with vitamin D deficiency: mini-review of	
literature and 	a	case 	report.	Clin	Cases 	Miner 	Bone 	Metab	2017;14(3):312-
16. 

36. van	Steenberghe	D,	Jacobs	R,	Desnyder	M,	Maffei	 G,	 Quirynen	 M.	 The	 relative	
impact of local and endogenous patient-related factors on implant failure up
to the abutment stage. Clin Oral Implants Res 2002;13(6):617-22. 

37. Alsaadi G, Quirynen M, Komarek A, van Steenberghe D. Impact of local and
systemic factors on the incidence of oral implant failures, up to abutment
connection.	J	Clin	Periodontol 	2007;34(7):610-7. 

38. de Souza JG, Neto AR, Filho GS, et al. Impact of local and systemic factors on
additional	peri-implant bone loss. Quintessence Int 2013;44(5):415-24. 

39. Dalago HR, Schuldt Filho G, Rodrigues MA, Renvert S, Bianchini MA. Risk
indicators	for	Peri-implantitis. A	 cross-sectional study with 916 implants.
Clin Oral Implants Res 2017;28(2):144-50. 

40. Schneider 	LC.	Periodontal	disease	in	hypothyroid adult rats. Arch Oral Biol
1969;14(10):1169-75. 

41. Pinto ACG. EFFECT OF HYPOTHYROIDISM OBTAINED EXPERIMENTALLY IN 
PERIODONTIUM OF RAT. J Periodontol 1974;45(4):217-21. 

42. De Toledo S, Bozzo L, Do Nascimento A, Sallum	 AW. Changes of the thyroid
gland and periodontal tissues of marmosets related to experimental
hypothyroidism. Rev Bras Pesqui Med Biol 1979;12(2-3):141-6. 

43. Rahangdale	SI,	Galgali	SR.	Periodontal	status	of	hypothyroid	patients	on	
thyroxine replacement therapy: A	 comparative cross-sectional 	study.	J	Indian	 
Soc	Periodontol	2018;22(6):535-40. 

44. Attard NJ, Zarb GA. A	 study of dental implants in medically treated
hypothyroid patients. Clin Implant Dent Relat Res 2002;4(4):220-31. 

45. Feitosa DS, Marques	 MR, Casati	 MZ, et al. The	 influence of thyroid hormones
on	periodontitis-related	 bone	 loss	 and	 tooth-supporting	 alveolar	 bone:	 a
histological 	study	in	rats.	J	Periodontal 	Res	2009;44(4):472-8. 

86 



	

	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	 	 	

	 	
	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	
	 	

	 	
	 	 	 	 	 	 	 	 	 	

	 	
	

	
	 	 	 	 	 	

	 	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 		

	 	 	 	
	

	
	 	 	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	

	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	

	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	

	 	 	 	
	 	 	 	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	 	 	 	 	

	
	

	 	 	 	 	 	 	 	 	
	

46. Albandar JM, Susin C, Hughes FJ. Manifestations of systemic diseases and
conditions	that 	affect the periodontal attachment apparatus: Case definitions 
and 	diagnostic	considerations.	J 	Periodontol	2018;89 	Suppl	1:S183-s203. 

47. Devdhar M, Ousman YH, Burman KD. Hypothyroidism. Endocrinol Metab Clin
North Am	 2007;36(3):595-615,	 v. 

48. Caturegli	 P, De Remigis A, Rose NR. Hashimoto thyroiditis: clinical and
diagnostic criteria. Autoimmun Rev 2014;13(4-5):391-7. 

49. Radfar 	L,	Suresh	L.	Medical	profile	of	a	dental	school	patient	population.	J
Dent Educ	 2007;71(5):682-6. 

50. Aggarwal A, Panat SR, Talukder S.	Self-reported medical problems among
dental patients	 in	 Western	 Uttar	 Pradesh,	 India.	 J	 Dent Educ	
2011;75(12):1635-40. 

51. Garber	JR,	Cobin	RH,	Gharib H,	et 	al.	Clinical 	practice	guidelines	for	
hypothyroidism	 in adults: cosponsored by the American Association	of	
Clinical Endocrinologists and the American Thyroid Association. Endocr
Pract 	2012;18(6):988-1028. 

52. Giorda CB, Carna P, Romeo F, et al. Prevalence, incidence and associated
comorbidities of treated hypothyroidism: an update from	 a European
population.	Eur J 	Endocrinol	2017;176(5):533-42. 

53. Prevention CfDCa National Health and Nutrition Examination Survey.
Accessed October 17th, 2018.
"https://www.cdc.gov/nchs/nhanes/index.htm". 

54. Bagchi	N,	Brown	TR,	Parish	RF.	Thyroid	dysfunction	in	adults	over age	55	
years. A	 study in an urban US community. Arch Intern Med 1990;150(4):785-
7. 

55. Sawin CT, Castelli WP, Hershman JM, McNamara P, Bacharach P. The aging
thyroid.	Thyroid 	deficiency 	in	the Framingham	 Study. Arch Intern Med 
1985;145(8):1386-8. 

56. Ladenson PW, Singer PA, Ain KB, et al. American Thyroid Association
guidelines for detection of thyroid dysfunction. Arch Intern Med
2000;160(11):1573-5. 

57. Tunbridge	WM,	Evered	DC,	Hall R,	et 	al. The spectrum	 of thyroid disease in a
community: the Whickham	 survey. Clin Endocrinol (Oxf) 1977;7(6):481-93. 

58. Leese	 GP, Flynn RV, Jung RT, et al. Increasing prevalence	 and	 incidence	 of	
thyroid disease in Tayside, Scotland: the Thyroid Epidemiology Audit	and
Research Study (TEARS). Clin Endocrinol (Oxf) 2008;68(2):311-6. 

59. Spencer CA, Hollowell JG, Kazarosyan M, Braverman LE. National Health and
Nutrition Examination Survey III thyroid-stimulating hormone (TSH)-
thyroperoxidase 	antibody 	relationships 	demonstrate that TSH upper
reference limits may be skewed by occult thyroid dysfunction. J Clin
Endocrinol	Metab	2007;92(11):4236-40. 

60. Santini F, Marzullo P, Rotondi M, et al. Mechanisms in endocrinology: the
crosstalk 	between	thyroid	gland	and	adipose	tissue:	 signal integration	 in	
health	and	disease.	Eur	J	Endocrinol 	2014;171(4):R137-52. 

61. Baumgartner C, Blum	 MR, Rodondi N. Subclinical hypothyroidism: summary
of	evidence	in	2014.	Swiss	Med	Wkly	2014;144:w14058. 

87 

https://www.cdc.gov/nchs/nhanes/index.htm


	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	

	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	 	 	 	

	 	 	 	 	 	 	
	

	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

	
	 	 	 	 	 	 	 	 	 	 	

	
	 	

	 	 	 	 	 	 	 	 	 	 	 	 	
	 	

 
 

  
 

 
  

 
 

     

62. Razvi S, Shakoor A, Vanderpump M, Weaver 	JU,	Pearce 	SH.	The 	influence 	of 
age on the relationship between subclinical hypothyroidism	 and ischemic
heart disease: a metaanalysis. J Clin Endocrinol Metab 2008;93(8):2998-
3007. 

63. Dong YH, Fu DG. Autoimmune thyroid disease: mechanism, genetics and
current knowledge. Eur Rev Med Pharmacol Sci 2014;18(23):3611-8. 

64. Brix TH, Kyvik KO, Hegedus L. A	 population-based 	study 	of 	chronic 
autoimmune hypothyroidism	 in Danish twins. J Clin Endocrinol Metab
2000;85(2):536-9. 

65. Kivity S, Agmon-Levin N, Zisappl M, et al. Vitamin D and autoimmune thyroid
diseases. Cell Mol Immunol 2011;8(3):243-7. 

66. Kim	 D. Low vitamin D status is associated with hypothyroid Hashimoto's 
thyroiditis. Hormones (Athens) 2016;15(3):385-93. 

67. Choi YM, Kim	 WG, Kim	 TY, et al. Low levels of serum	 vitamin D3 are
associated with autoimmune thyroid disease in pre-menopausal women.
Thyroid	2014;24(4):655-61. 

68. Thacher TD, Clarke BL. Vitamin D insufficiency. Mayo Clin Proc
2011;86(1):50-60. 

69. Carpenter	 DO, Shen Y, Nguyen T, Le	 L, Lininger	 LL. Incidence	 of	 endocrine	
disease among residents of New York areas of concern. Environmental health
perspectives 	2001;109(Suppl	6):845. 

70. Eke	PI,	Thornton-Evans GO, Wei L, et al. Periodontitis in US Adults: National
Health and Nutrition Examination	Survey	2009-2014. J Am	 Dent Assoc
2018;149(7):576-88.e6. 

71. Song F, Bao C, Deng M, et al. The prevalence and determinants of
hypothyroidism	 in hospitalized patients with type 2 diabetes mellitus.
Endocrine	2017;55(1):179-85. 

72. Nederstigt C,	 Corssmit EP, de Koning EJ, Dekkers OM. Incidence and
prevalence	of 	thyroid 	dysfunction	in	type	1 	diabetes.	J 	Diabetes 
Complications 2016;30(3):420-5. 

73. D'Aiuto F, Gable D, Syed Z, et al. Evidence summary: The relationship
between	oral	diseases and 	diabetes.	Br	 Dent J	 2017;222(12):944-48. 

4.0 Study Design 
4.1 Describe and explain the study design (e.g. case-control, cross-sectional, 

ethnographic, experimental, interventional, longitudinal, observational). 
Response:  This study is an observational, cross-sectional retrospective patient 
records review. 

5.0 Local Number of Subjects 
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5.1 Indicate the total number of subjects that will be enrolled or records that 
will be reviewed locally. 

Response:  This study is selecting patient records that were treated in a specific 
department or clinic and meet a specific set of treatment code criteria within a 
specified time range.  We expect our search to generate approximately 3,500 
records. 

5.2 If applicable, indicate how many subjects you expect to screen to reach your 
target sample (i.e. your screen failure rate). 

Response:  The search criteria mentioned in Section 6.1, 6.2 and, in more detail, 
Section 10.1, automatically screens the subjects in the study population for the 
periodontally healthy subjects treated in the pre-doctoral clinic group at the 
School of Dental Medicine, University at Buffalo.  All additional data that will be 
recorded during the physical process of the patient records review for that group 
does not qualify as an exclusion.  Therefore, all accessed patient records in this 
group are expected to meet the eligibility criteria. 

With the modification being requested with this protocol submission, all 
patient records in the Postgraduate Periodontics clinic that were active within a 
specified time point and all patient records from the private practice of Dr. Cohen, 
University Dental Associates, University at Buffalo, will be reviewed.  Those 
patient records that do not fulfill the eligibility criteria will be excluded during the 
review process.  However, the expected number of excluded charts is anticipated 
to be less than 100 records in both the Postgraduate Periodontics clinic and the 
private practice group. 

5.3 Justify the feasibility of recruiting the proposed number of eligible subjects 
within the anticipated recruitment period. For example, how many potential 
subjects do you have access to? What percentage of those potential subjects 
do you need to recruit? 

Response: 
We are currently unaware of any previous studies that have investigated 

the relationship between the prevalence of thyroid disease and periodontal disease 
among adults utilizing a cross-sectional retrospective design.  Therefore, we do 
not have a previous study to reference directly for a target number of patient 
records.  However, a previous study done by our lab (Zahid et al., 2011) reviewed 
approximately 300 patient records and significance was identified between 
radiographic bone loss around dental implants and bisphosphonate use.  We 
anticipate that the prevalence of hypothyroidism is similar to and/or greater than 
the use of bisphosphonates and, because we have three groups versus the one the 
bisphosphonate study had, we will need approximately three times the patient 
records number to maintain a P value of 0.05 to assess statistical significance.  

Approximately 3,500 patient records will be obtained with our study, 
which is more than three times the estimated subject number necessary for 
statistical significance, however, our initial analysis, with this original approved 
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study protocol, revealed that we need that number with our search criteria in order 
to produce a minimum 300 charts of patients with moderate to severe periodontal 
disease.  

The access to this quantity of patient records will allow us to determine 
the prevalence of thyroid disease in a healthy population as well as in two 
different periodontal populations, which has never been studied before, to the best 
of our knowledge.  The large sample size will add credit to our findings.  Since 
our study is utilizing a specific time range to select patient records for review, and 
because we discovered in our initial data collection with the first version of this 
protocol that moderate-severe chronic periodontitis cases are rare and those with 
thyroid disease are even more rare, two periodontal populations are being utilized 
to ensure that an adequate number of subjects with periodontal disease are 
available for statistical analysis.  

The patient search will be conducted by the IT Department at the School 
of Dental Medicine, University at Buffalo.  

6.0 Inclusion and Exclusion Criteria 
6.1 Describe the criteria that define who will be included in your final study 

sample. 
NOTE: This may be done in bullet point fashion. 

Response: 

The eligibility criteria vary between the three distinct subject populations, which 
are noted below but are described in more detail in section 10.1.  Eligibility 
criteria are selected for by an electronic search performed by the IT Department at 
the School of Dental Medicine, University at Buffalo. 

1. Periodontally healthy patients: 
a. A treatment code of D1110 or D1111 was processed at least once 

but excluding patients that were ever assigned a treatment code of 
U4990 

b. A 3rd or 4th year pre-doctoral dental student provider 
c. Active patient of the School of Dental Medicine, University at 

Buffalo seen between 1/1/16 – 12/31/16. 
d. Age (35 years and older relative to 1/1/16). 

2. Patients with history of advanced periodontal treatment: 
a. Periodontitis patient group 1 

i. All patients treated in the Postgraduate periodontics clinic 
at the School of Dental Medicine, University at Buffalo 
between 1/1/16 – 12/31/16. 
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ii. Until a minimum of 100 subjects with hypothyroid disease 
is reached, this time period will be extended to include 
patients treated at the School of Dental Medicine, 
University at Buffalo, between 1/1/17 – 12/31/17.  If 
necessary, the time period between 1/1/15 – 12/31/15 will 
be reviewed.  If necessary, the time period between 1/1/14 
– 12/31/14 will be reviewed.  In the same manner, the time 
period will be extended to include patients seen during 
2013, 2012, 2011, and 2010, as needed.  Duplicates will be 
excluded. 

b. Periodontitis patients group 2 
i. All patients treated in the private practice of Dr. Robert E. 

Cohen, University Dental Associates, University at Buffalo 
that remain active patients of the private practice, now 
owned by Dr. Abhiram Maddi, between 1/1/16 – 12/31/16. 

6.2 Describe the criteria that define who will be excluded from your final study 
sample.  
NOTE: This may be done in bullet point fashion. 

Response: 

• No exclusions are required in the periodontally healthy group since the 
electronic search criteria will automatically exclude all ineligible patient records. 

• For patients in both groups with a history of advanced periodontal 
treatment, those under 35 years old (relative to 1/1/16) will be excluded.  Since 
these groups will include all patient records of subjects seen within the year 2016, 
there will be some patient records included of patients that received treatment 
unrelated to treatment for periodontitis, for example, those that received implant 
treatment or mucogingival surgery.  However, rather than excluding these charts, 
this protocol modification (see Data Collection) includes a data collection method 
that identifies which patient records are related to patients with a history of 
periodontal disease and those that are not for statistical analysis. 
6.3 Indicate specifically whether you will include any of the following special 

populations in your study using the checkboxes below.  
NOTE: Members of special populations may not be targeted for enrollment in 
your study unless you indicate this in your inclusion criteria. 

Response: 

☐ Adults unable to consent 

☐ Individuals who are not yet adults (infants, children, teenagers) 

☐ Pregnant women 

☐ Prisoners 
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6.4 Indicate whether you will include non-English speaking individuals in your 
study.  Provide justification if you will exclude non-English speaking 
individuals. 
In order to meet one of the primary ethical principles of equitable selection 
of subjects, non-English speaking individuals may not be routinely excluded 
from research as a matter of convenience. 

In cases where the research is of therapeutic intent or is designed to 
investigate areas that would necessarily require certain populations who 
may not speak English, the researcher is required to make efforts to recruit 
and include non-English speaking individuals.  However, there are studies 
in which it would be reasonable to limit subjects to those who speak 
English.  Some examples include pilot studies, small unfunded studies with 
validated instruments not available in other languages, studies with 
numerous questionnaires, and some non-therapeutic studies which offer no 
direct benefit. 

Response:  Not applicable.  This is a retrospective records review without direct 
patient interaction. 

7.0 Vulnerable Populations 
If the research involves special populations that are considered vulnerable, 
describe the safeguards included to protect their rights and welfare. 
NOTE: You should refer to the appropriate checklists, referenced below, to ensure you 
have provided adequate detail regarding safeguards and protections. You do not, 
however, need to provide these checklists to the IRB. 

7.1 For research that involves pregnant women, safeguards include: 
NOTE CHECKLIST: Pregnant Women (HRP-412) 

Response: 

☒ N/A:  This research does not involve pregnant women. 

7.2 For research that involves neonates of uncertain viability or non-viable 
neonates, safeguards include: 
NOTE CHECKLISTS: Non-Viable Neonates (HRP-413), or Neonates of Uncertain 
Viability (HRP-414) 

Response: 

☒ N/A: This research does not involve non-viable neonates or neonates of 
uncertain viability. 

7.3 For research that involves prisoners, safeguards include: 
NOTE CHECKLIST: Prisoners (HRP-415) 

Response: 
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☒ N/A: This research does not involve prisoners. 

7.4 For research that involves persons who have not attained the legal age for 
consent to treatments or procedures involved in the research (“children”), 
safeguards include:  
NOTE CHECKLIST: Children (HRP-416) 

Response: 

☒ N/A: This research does not involve persons who have not attained the 
legal age for consent to treatments or procedures (“children”). 
7.5 For research that involves cognitively impaired adults, safeguards include: 

NOTE CHECKLIST: Cognitively Impaired Adults (HRP-417) 
Response: 

☒ N/A: This research does not involve cognitively impaired adults. 

7.6 Consider if other specifically targeted populations such as students, 
employees of a specific firm, or educationally or economically 
disadvantaged persons are vulnerable. Provide information regarding 
their safeguards and protections, including safeguards to eliminate 
coercion or undue influence. 

Response:  No disadvantaged populations will be involved in our study (records 
review only). 

8.0 Eligibility Screening 
8.1 Describe screening procedures for determining subjects’ eligibility.  

Screening refers to determining if prospective participants meet inclusion and 
exclusion criteria. 

Include all relevant screening documents with your submission (e.g. screening 
protocol, script, questionnaire). 

Response: 

☒ N/A: There is no screening as part of this protocol.  All eligibility 
requirements are met automatically during the electronic subject search performed 
by the IT Department at the School of Dental Medicine, University at Buffalo, 
which selects the patient records that fulfill all inclusion criteria without 
reviewing the physical patient record. 

9.0 Recruitment Methods 
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☒ N/A:  This is a records review only, and subjects will not be 
recruited.  NOTE:  If you select this option, please make sure that 
all records review procedures and inclusion/exclusion screening 
are adequately described in other sections. 

9.1 Describe when, where, and how potential subjects will be recruited. 
NOTE: Recruitment refers to how you are identifying potential participants and 
introducing them to the study. Include specific methods you will use (e.g. 
searching charts for specific ICD code numbers, Research Participant Groups, 
posted advertisements, etc.). 

Response:  Not applicable. 

9.2 Describe how you will protect the privacy interests of prospective subjects 
during the recruitment process.  
NOTE: Privacy refers to an individual’s right to control access to him or herself. 

Response:  Not applicable. 

9.3 Identify any materials that will be used to recruit subjects. 
NOTE: Examples include scripts for telephone calls, in person announcements / 
presentations, email invitations. 

For advertisements, include the final copy of printed advertisements with your 
submission. When advertisements are taped for broadcast, attach the final 

audio/video tape. NOTE: You may submit the wording of the advertisement prior 
to taping to ensure there will be no IRB-required revisions, provided the IRB also 
reviews and approves the final version. 

Response:  Not applicable. 

10.0 Procedures Involved 
10.1 Provide a description of all research procedures or activities being 

performed and when they are performed once a subject is screened and 
determined to be eligible. Provide as much detail as possible.  
NOTE: This should serve as a blueprint for your study and include enough detail 
so that another investigator could pick up your protocol and replicate the research. 
For studies that have multiple or complex visits or procedures, consider the 
addition of a schedule of events table in in your response. 

Response: 
This is a retrospective, cross-sectional patient records review study.  Only records 
with subjects that were 35 years or older relative to 1/1/16 that were active 
patients of the School of Dental Medicine or Dr. Cohen’s private practice between 
1/1/16 – 12/31/16 will be included.  Three individual searches with three distinct 
patient criteria will be conducted to obtain records from subjects in three 
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populations with different degrees of periodontal disease.  The IT Department has 
access to select the subjects according to the eligibility criteria without requiring 
access to the physical patient record for the non-private practice groups.  The 
three subject groups are: 

1) Periodontally healthy patients:  Patients with a D1110 or D1111 (adult 
prophylaxis including those with 6 or fewer teeth) treatment code, seen by a 
3rd or 4th year pre-doctoral dental student, between 1/1/16 - 12/31/16.  
Excludes all charts that have ever had a U4990 (Perio case) treatment code. 

2) Patients with history of advanced periodontal treatment: 

a. Group 1 
i. All patients presenting in the Postgraduate periodontics clinic 

for initial exam (tracked by treatment code U4990, Perio case) 
at the School of Dental Medicine, University at Buffalo 
between 1/1/16 – 12/31/16. As discussed in section 6.1, 
patients seen in the year 2017, 2015, 2014, 2013, 2011, 2012, 
2011, and 2010 may also be included in the patient records 
review as needed to acquire a minimum of 100 hypothyroid 
patient cases. 

ii. Patients younger than 35 years old as of 1/1/16 will be 
excluded. 

b. Group 2 

i. All patients treated in the private practice of Dr. Robert E. 
Cohen, University Dental Associates, University at Buffalo 
that remain active patients of the private practice, now owned 
by Dr. Abhiram Maddi, during the period 1/1/16 – 12/31/16. 

ii. Patients younger than 35 years old as of 1/1/16 will be 
excluded. 

The provider (3rd or 4th year pre-doctoral dental student or Postgraduate 
Periodontics student) of each subject can be searched and selected for 
electronically by the IT Department at the School of Dental Medicine, University 
at Buffalo. 

All duplicates will be excluded (e.g. patients may have had a D1110 code more 
than once per year).  These 2 subject search criteria in addition to the patient 
records available from Dr. Cohen’s private practice should yield a sufficient 
number of patient records for statistical analysis. 
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All patient records will be reviewed and data will be collected and recorded in an 
electronic Microsoft Excel database.  The only patient identifier recorded will be 
the patient records number.  Once data collection is complete, or at a maximum of 
3 years from the start of the study, all identifying information will be deleted and 
only de-identified data saved on a separate electronic file will be analyzed.  No 
code key will be required. 

Data will be analyzed using ANOVA (F-test).  If multiple variables are used, 
analysis will be by using generalized estimating equations (GEE). 

10.2 Describe what data will be collected.  
NOTE: For studies with multiple data collection points or long-term follow up, 
consider the addition of a schedule or table in your response. 

Response: 

1. Patient records number 
2. Demographic data (age, gender) 

3. Number of sites (6 sites per tooth) with a periodontal pocket depth > 5mm 
4. Total number of sites present 

5. Number of teeth with a periodontal pocket > 5mm 
6. Number of teeth with a periodontal pocket 5mm or greater 

7. Total number of teeth present 
8. Type of treatment provided (e.g. prophylaxis, periodontal surgery, implant 

surgery) 
9. Smoker (Yes, No, former smoker who quit 5+ years ago) 

10. Diabetes (Yes, No) 
11. Hypothyroid medication use 

12. Proton pump inhibitor medication use 
10.3 List any instruments or measurement tools used to collect 

data (e.g. questionnaire, interview guide, validated instrument, data 
collection form).  

Include copies of these documents with your submission. 

Response:  All collected data will be obtained from patient records and recorded 
in an electronic Microsoft Excel database (attached).  
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10.4 Describe any source records that will be used to collect data about subjects 
(e.g. school records, electronic medical records). 

Response:  The physical paper records of patients seen in the Postgraduate 
Periodontics clinic and of patients seen in the pre-doctoral clinics will be 
reviewed to collect data.  Radiographs, either digital or film, will not be 
referenced for this review. 

10.5 Indicate whether or not individual subject results, such as results of 
investigational diagnostic tests, genetic tests, or incidental findings will be 
shared with subjects or others (e.g., the subject’s primary care physician) 
and if so, describe how these will be shared. 

Response:  Not applicable (patient records review only). 

10.6 Indicate whether or not study results will be shared with subjects or others, 
and if so, describe how these will be shared. 

Response:  Study results, as they are available, will not be shared directly with 
subjects, however, subjects may learn of the results of this study indirectly by 
reading or otherwise learning of any published results resulting from the study.  
Study results will be shared with colleagues formally in the process of submitting 
results for publication. 

11.0 Study Timelines 
11.1 Describe the anticipated duration needed to enroll all study subjects. 

Response:  There are no study subjects to enroll.  However, the IT Department at 
the School of Dental Medicine, University at Buffalo will be able to complete the 
electronic subject search for the two non-private practice study groups disease 
within one day.  This search should select approximately 2,500 charts.  The 
Patient Records room at the School of Dental Medicine should be able to deliver 
these requested records at a rate of approximately 100-200 charts per week, or in 
the time period of 2 months.  The patient records associated with Dr. Cohen’s 
private practice are immediately available, however, this group will include 
approximately 1,000 charts which will require 2-3 months’ time for review. 

11.2 Describe the duration of an individual subject’s participation in the study. 
Include length of study visits, and overall study follow-up time. 

Response:  Not applicable.  Subjects do not have to actively participate in the 
study since this is a patient records review. 

97 



	

  
 

   
  

 
 

 

 

 

 

 

 

 

  
 

 

 
 

              
          

           
      

 

 

 
 

11.3 Describe the estimated duration for the investigators to complete this study 
(i.e. all data is collected and all analyses have been completed). 

Response: 
Recording of data can be initiated during the process of data collection, as it was 
described in section 11.1.  Each collection of 100 charts will require 
approximately 1 week to review and record data, however, the review of these 
charts can occur simultaneously as the remainder of the requested charts are in 
queue for delivery from the Patient Records room.  

Statistical analysis and any necessary consultation will take approximately 4 
months.  In total, we estimate the study will take approximately 12 months to 
complete.  

All requested/delivered charts from the periodontally healthy pre-doctoral group 
are automatically eligible, since the inclusion criteria is automatically fulfilled by 
the electronic search performed by the IT Department at the School of Dental 
Medicine.  Therefore, no time needs to be devoted to screening charts for 
eligibility.  All requested charts from the Postgraduate periodontics clinic and 
from private practice will be reviewed.  Minimal time will be required for 
exclusion of those not 35 years or older as of 1/1/16 in these latter two groups. 

12.0 Setting 
12.1 Describe all facilities/sites where you will be conducting research 

procedures.  Include a description of the security and privacy of the 
facilities (e.g. locked facility, limited access, privacy barriers).  Facility, 
department, and type of room are relevant.  Do not abbreviate facility 
names.  
NOTE: Examples of acceptable response may be: “A classroom setting in the 
Department of Psychology equipped with a computer with relevant survey 
administration software,” “The angiogram suite at Buffalo General Medical 
Center, a fully accredited tertiary care institution within New York State with 
badge access,” or, “Community Center meeting hall.” 

Response:  Once the requested charts are received from the Patient Records room, 
they will be brought to the conference room in the Department of Periodontology 
suite.  The conference room has two doors that can be locked for privacy.  The 
one door has a small window that can be covered for additional privacy.  In 
addition, there are no windows in which those not occupying the room can view 
inside.  Once data is collected from a chart, the chart will be directly returned to 
the Patient Records room or a HIPAA compliant patient records return bin, which 
are located in the School of Dental Medicine Clinics.  The charts will never leave 
the School of Dental Medicine building, as all research will be conducted here. 
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12.2 For research conducted outside of UB and its affiliates, describe: 

• Site-specific regulations or customs affecting the research 
• Local scientific and ethical review structure 

NOTE: This question is referring to UB affiliated research taking place outside 
UB, i.e. research conducted in the community, school-based research, 
international research, etc. It is not referring to multi-site research. UB affiliated 
institutions include Kaleida Health, ECMC, and Roswell Park Cancer Institute.  

Response: 

☒ N/A: This study is not conducted outside of UB or its affiliates. 

13.0 Community-Based Participatory Research 
13.1 Describe involvement of the community in the design and conduct of the 

research. 
NOTE: Community-Based Participatory Research (CBPR) is a collaborative 
approach to research that equitably involves all partners in the research process 
and recognizes the unique strengths that each brings. CBPR begins with a 
research topic of importance to the community, has the aim of combining 
knowledge with action and achieving social change to improve health outcomes 
and eliminate health disparities. 

Response: 

☒ N/A: This study does not utilize CBPR. 

13.2 Describe the composition and involvement of a community advisory 
board. 
Response: 

☒ N/A: This study does not have a community advisory board. 

14.0 Resources and Qualifications 
14.1 Describe the qualifications (e.g., education, training, experience, expertise, 

or certifications) of the Principal Investigator and staff to perform the 
research.  When applicable describe their knowledge of the local study sites, 
culture, and society.  Provide enough information to convince the IRB that 
you have qualified staff for the proposed research. 
NOTE: If you specify a person by name, a change to that person will require prior 
approval by the IRB. If you specify a person by role (e.g., coordinator, research 
assistant, co-investigator, or pharmacist), a change to that person will not usually 
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require prior approval by the IRB, provided that the person meets the 
qualifications described to fulfill their roles. 

Response: 

Principal investigator: 
Lisa M. Yerke, DDS, MS 

Clinical Assistant Professor 
Board Certified Periodontist 

Has expertise in clinical periodontics.  Responsible for overall supervision of 
research project. 

Research co-investigators: 

Hajer Ali Aldulaijan, BDS 
A Postgraduate Periodontics and Master in Oral Science student. 

Robert E. Cohen, DDS, MS, PhD 

Professor 
Board Certified Periodontist 

Has expertise in clinical periodontics, statistical methods, and has multiple 
publications related to clinical research. 

All study members have adequate clinical training and are qualified to properly 
interpret and record data from the records review. 

Describe other resources available to conduct the research. 
14.2 Describe the time and effort that the Principal Investigator and research 

staff will devote to conducting and completing the research. 
NOTE: Examples include the percentage of Full Time Equivalents (FTE), hours 
per week. The question will elicit whether there are appropriate resources to 
conduct the research. 

Response:  Collectively, 8-10 hours per week will be devoted to the study by the 
Principal Investigator and the research co-investigators. 

14.3 Describe the availability of medical or psychological resources that subjects 
might need as a result of anticipated consequences of the human research, if 
applicable. 
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NOTE: One example includes: on-call availability of a counselor or psychologist 
for a study that screens subjects for depression. 

Response:  Not applicable. 

14.4 Describe your process to ensure that all persons assisting with the research 
are adequately informed about the protocol, the research procedures, and 
their duties and functions. 

Response:  All researchers will be familiar with the study since they were all 
actively involved in the protocol development and will have read and reviewed 
the IRB approved protocol.  In addition, specific duties for the protocol have 
already been discussed and delegated.  For example, Hajer Aldulaijan has 
accepted the responsibility for recording the data from the patient records. 

All participants are aware that, if any problems develop during the course of the 
study, a meeting with all study members must be promptly scheduled to discuss 
possible solutions that everyone agrees upon and follows.  In addition, if any 
amendments to the original IRB approved protocol are required, it is necessary 
that this process be completed prior to any researcher initiating individual changes 
within the study. 

For our study, we have the advantage of having a small (3) group of researches, 
all of whom are available at the School of Dental Medicine full-time, which 
enables frequent communication between all members. 

15.0 Other Approvals 
15.1 Describe any approvals that will be obtained prior to commencing the 

research (e.g., school, external site, funding agency, laboratory, radiation 
safety, or biosafety). 

Response: 

☒ N/A: This study does not require any other approvals. 

16.0 Provisions to Protect the Privacy Interests of 
Subjects 

16.1 Describe how you will protect subjects’ privacy interests during the course 
of this research. 
NOTE: Privacy refers to an individual’s right to control access to him or herself. 
Privacy applies to the person. Confidentiality refers to how data collected about 
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individuals for the research will be protected by the researcher from release.  
Confidentiality applies to the data.  

Examples of appropriate responses include: “participant only meets with a study 
coordinator in a classroom setting where no one can overhear”, or “the 
participant is reminded that they are free to refuse to answer any questions that 
they do not feel comfortable answering.” 

Response:  The Principal Investigator (L.Y.), and co-investigators (H.A., R.C.), 
are the only three people that will have access to the electronic files.  This 
electronic data will be viewed only during the collection process when complete 
privacy can be maintained, specifically the conference room in the Department of 
Periodontology, which has no windows and can be locked when occupied.  

16.2 Indicate how the research team is permitted to access any sources of 
information about the subjects.  
NOTE: Examples of appropriate responses include: school permission for review 
of records, consent of the subject, HIPAA waiver. This question does apply to 
records reviews. 

Response:  The Principal Investigator and co-investigators meet the School of 
Dental Medicine’s criteria to have access to patient records.  With IRB approval, 
they will have permission to access the charts as well as utilize this information 
for the purpose of the study.  We are also requesting a HIPAA waiver and waiver 
of consent. 

17.0 Data Management and Analysis 
17.1 Describe the data analysis plan, including any statistical procedures.  This 

section applies to both quantitative and qualitative analysis. 

Response: The data will be analyzed using ANOVA (F-test) as well as 
generalized estimating equations (GEE), depending on the number of variables 
are simultaneously analyzed. 

17.2 If applicable, provide a power analysis.  
NOTE: This may not apply to certain types of studies, including chart/records 
reviews, survey studies, or observational studies. This question is asked to elicit 
whether the investigator has an adequate sample size to achieve the study 
objectives and justify a conclusion. 

Response:  Not applicable.  The sample size was determined based on similar 
previous studies, as mentioned earlier in this protocol. 
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17.3 Describe any procedures that will be used for quality control of collected 
data. 

Response:  Each time a group of charts is delivered for review, the exact number 
of charts present is known and this number will be verified to match the number 
of data collection entries in the Microsoft Excel file.  To ensure that no chart was 
recorded twice, software tools in Microsoft Excel will be utilized. 

18.0 Confidentiality 

A. Confidentiality of Study Data 

Describe the local procedures for maintenance of confidentiality of study data 
and any records that will be reviewed for data collection. 

18.1 A.  Where and how will all data and records be stored?  Include 
information about:  password protection, encryption, physical controls, 
authorization of access, and separation of identifiers and data, as applicable.  
Include physical (e.g. paper) and electronic files. 

Response:  All data will be recorded and organized into a Microsoft Excel 
worksheet electronic file that will be stored on two different 32 GB flash drives 
with 256-bit AES encryption and password protection (one flash drive will serve 
as a back-up copy). These flash drives will be stored in a locked filing cabinet in 
L.Y.’s office, which is routinely locked when not occupied.  
There is no need for physical data collection, since all data collection will be 
electronic.  However, any paperwork generated by the study will be stored in a 
locked filing cabinet in the Principal Investigator’s office, which is routinely 
locked when not occupied.  Any physical paperwork related to the study would be 
de-identified.  Identifying data will only be recorded in the original Microsoft 
Excel document.  
The original Microsoft Excel document will contain one identifier, the patient 
records number, since this number is the only way to locate the patient chart that 
fulfills the requirements of our electronic subject search conducted by the IT 
Department at the School of Dental Medicine, as described previously in section 
10. This number is also essential for the electronic search itself so that the IT 
Department can eliminate duplicates, since the same subject may have visited 
more than once during the specified time period but their data should only be 
recorded once.  
Upon completion of data collection, the patient records number is no longer of 
value and the Microsoft Excel document can be modified to eliminate this 
identifier (de-identified) and saved as a separate de-identified document.  A code 
key is not necessary since there is no reason after data collection to be able to 
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identify the patient.  The de-identified Microsoft Excel document will be used for 
all further research and analysis.  The original Microsoft Excel document will be 
destroyed following data collection, or at a maximum of 3 years following 
initiation of the study, whichever comes first. 

All data analysis will not include subject identifiers. 
This data will not be shared with anyone outside the study.  

18.2 A.  How long will the data be stored? 
Response:  The identifying data will be stored until the data collection process is 
complete OR for a maximum of 3 years following the initiation of the study, 
whichever date comes first. 

18.3 A.  Who will have access to the data? 

Response: 
The Principal Investigator and research co-investigators will have access to the 
data: Lisa Yerke, Hajer Aldulaijan and Robert Cohen. 

18.4 A.  Who is responsible for receipt or transmission of the data? 
Response: 

The Principal Investigator and co-investigators will be responsible for the receipt 
of the data. 

18.5 A.  How will the data be transported? 
Response: 

The physical paper charts will be collected from Patient Records and brought to 
the conference room in 250 Squire Hall to be reviewed.  Following review and 
data collection, these records will be manually placed in HIPAA compliant patient 
records return bins located in the School of Dental Medicine clinics, the contents 
of which are collected daily by Patient Records personnel.  The electronic data 
will be saved on two 256-bit AES encrypted password protected 32 GB flash 
drives (one flash drive serves as a back-up copy).  The flash drive can be 
transported safely from the conference room to Dr. Yerke’s office, where it is 
stored in a locked filing cabinet when not in use, which are located within the 
same office suite. 

B. Confidentiality of Study Specimens 
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Describe the local procedures for maintenance of confidentiality of study 
specimens. 

☒ N/A:  No specimens will be collected or analyzed in this research.  
(Skip to Section 19.0) 

18.6 B.  Where and how will all specimens be stored?  Include information 
about:  physical controls, authorization of access, and labeling of specimens, as 
applicable.  

Response: 

18.7 B.  How long will the specimens be stored? 
Response: 

18.8 B.  Who will have access to the specimens? 

Response: 

18.9 B.  Who is responsible for receipt or transmission of the specimens? 
Response: 

18.10 B.  How will the specimens be transported? 

Response: 

19.0 Provisions to Monitor the Data to Ensure the 
Safety of Subjects 
☒ N/A: This study is not enrolling subjects, or is limited to records review 

procedures only.  This section does not apply. 

NOTE: Minimal risk studies may be required to monitor subject safety if the research 
procedures include procedures that present unique risks to subjects that require 
monitoring. Some examples include: exercising to exertion, or instruments that elicit 
suicidality or substance abuse behavior. In such cases, N/A is not an acceptable 
response. 

19.1 Describe the plan to periodically evaluate the data collected regarding both 
harms and benefits to determine whether subjects remain safe. 

Response: 
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19.2 Describe what data are reviewed, including safety data, untoward events, 
and efficacy data. 

Response: 

19.3 Describe any safety endpoints. 

Response: 

19.4 Describe how the safety information will be collected (e.g., with case report 
forms, at study visits, by telephone calls with participants). 

Response: 

19.5 Describe the frequency of safety data collection. 
Response: 

19.6 Describe who will review the safety data. 

Response: 

19.7 Describe the frequency or periodicity of review of cumulative safety data. 
Response: 

19.8 Describe the statistical tests for analyzing the safety data to determine 
whether harm is occurring. 

Response: 

19.9 Describe any conditions that trigger an immediate suspension of the 
research. 

Response: 

20.0 Withdrawal of Subjects 
☒ N/A: This study is not enrolling subjects.  This section does not apply. 

20.1 Describe anticipated circumstances under which subjects may be withdrawn 
from the research without their consent. 
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Response: 

20.2 Describe any procedures for orderly termination.  
NOTE: Examples may include return of study drug, exit interview with clinician. 
Include whether additional follow up is recommended for safety reasons for 
physical or emotional health. 

Response: 

20.3 Describe procedures that will be followed when subjects withdraw from the 
research, including retention of already collected data, and partial 
withdrawal from procedures with continued data collection, as applicable. 

Response: 

21.0 Risks to Subjects 
21.1 List the reasonably foreseeable risks, discomforts, hazards, or 

inconveniences to the subjects related to their participation in the research. 
Consider physical, psychological, social, legal, and economic risks. Include 
a description of the probability, magnitude, duration, and reversibility of the 
risks. 
NOTE: Breach of confidentiality is always a risk for identifiable subject data. 

Response:  Breach of confidentiality is a risk during review of the physical 
records.  Breach of confidentiality is also possible if an investigator is reviewing 
the electronic data, stored on the encrypted flash drive, at a time someone else 
outside the study can view the screen.  However, the risk of this breach is minimal 
since the data can only be accessed by the three researchers previously mentioned 
who will be taking precautions when accessing the data to ensure only those with 
access to view the identified data are present.  Personal health information will 
only be viewed in the locked and private conference room, as previously noted, 
and will be de-identified prior to any analysis completed in an alternative 
location.    

Once data collection is complete, there is no need for identified data and the 
identified data files can be destroyed, which will occur no later than 3 years 
following the initiation of the study. 

21.2 Describe procedures performed to lessen the probability or magnitude of 
risks, including procedures being performed to monitor subjects for safety. 

Response:  See confidentiality procedures in section 18.1. 
In addition, to reduce this risk during the records review, records will be brought 
directly from Patient Records to the conference room in the Department of 
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Periodontics.  The study personnel will be the only ones in the conference room at 
the time the patient records are being reviewed and the doors will remain closed 
during this time.  When the charts are no longer required, they will be promptly 
returned to Patient Records or the HIPAA compliant patient records return bins, 
which are located in the School of Dental Medicine clinics.  

Electronic data will be handled in accordance with the HIPAA policies of 
the School of Dental Medicine.  Accordingly, electronic data will only be viewed 
when privacy can be maintained and no one else can view the laptop/desktop 
screen.  The data will also not be left opened when the laptop/desktop is left. 

21.3 If applicable, indicate which procedures may have risks to the subjects that 
are currently unforeseeable. 

Response:  Not applicable. 

21.4 If applicable, indicate which research procedures may have risks to an 
embryo or fetus should the subject be or become pregnant. 

Response:  Not applicable. 

21.5 If applicable, describe risks to others who are not subjects. 
Response:  Not applicable. 

22.0 Potential Benefits to Subjects 
22.1 Describe the potential benefits that individual subjects may experience by 

taking part in the research.  Include the probability, magnitude, and 
duration of the potential benefits.  Indicate if there is no direct benefit.  
NOTE: Compensation cannot be stated as a benefit. 

Response:  There is no direct benefit of subjects who will have their charts 
reviewed as part of our study.  However, there may be an indirect benefit if our 
study is able to find an association between thyroid disease and periodontal 
disease that may play a role in improving patient care in the future. 

23.0 Compensation for Research-Related Injury 
☒ N/A: The research procedures for this study do not present risk of 

research related injury (e.g. survey studies, records review studies).  This 
section does not apply.  
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23.1 If the research procedures carry a risk of research related injury, 
describe the available compensation to subjects in the event that such injury 
should occur.  
Response: 

23.2 Provide a copy of contract language, if any, relevant to compensation for 
research related injury. 
NOTE: If the contract is not yet approved at the time of this submission, submit the 
current version here. If the contract is later approved with different language regarding 
research related injury, you must modify your response here and submit an amendment 
to the IRB for review and approval. 

Response: 

24.0 Economic Burden to Subjects 
24.1 Describe any costs that subjects may be responsible for because of 

participation in the research.  
NOTE: Some examples include transportation or parking. 

Response: 

☒ N/A: This study is not enrolling subjects, or is limited to records review 
procedures only.  This section does not apply. 

25.0 Compensation for Participation 
25.1 Describe the amount and timing of any compensation to subjects, 

including monetary, course credit, or gift card compensation. 

Response: 

☒ N/A: This study is not enrolling subjects, or is limited to records 
review procedures only.  This section does not apply. 

☒ N/A: There is no compensation for participation.  This section 
does not apply. 

26.0 Consent Process 
26.1 Indicate whether you will be obtaining consent.  

NOTE: This does not refer to consent documentation, but rather whether you will 
be obtaining permission from subjects to participate in a research study. 
Consent documentation is addressed in Section 27.0. 

☐ Yes (If yes, Provide responses to each question in this Section) 
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☒ No (If no, Skip to Section 27.0) 

26.2 Describe where the consent process will take place.  Include steps to 
maximize subjects’ privacy. 

Response: 

26.3 Describe how you will ensure that subjects are provided with a sufficient 
period of time to consider taking part in the research study.  
NOTE: It is always a requirement that a prospective subject is given sufficient 
time to have their questions answered and consider their participation. See “SOP: 
Informed Consent Process for Research (HRP-090)” Sections 5.5 and 5.6. 

Response: 

26.4 Describe any process to ensure ongoing consent, defined as a subject’s 
willingness to continue participation for the duration of the research study.  

Response: 

26.5 Indicate whether you will be following “SOP: Informed Consent Process for 
Research (HRP-090).” If not, or if there are any exceptions or additional 
details to what is covered in the SOP, describe: 

• The role of the individuals listed in the application who are involved in 
the consent process 

• The time that will be devoted to the consent discussion 
• Steps that will be taken to minimize the possibility of coercion or 

undue influence 
• Steps that will be taken to ensure the subjects’ understanding 

Response: 

☐ We have reviewed and will be following “SOP: Informed Consent Process 
for Research (HRP-090).” 

Non-English Speaking Subjects 

☐ N/A:  This study will not enroll Non-English speaking subjects.  
(Skip to Section 26.8) 

26.6 Indicate which language(s) other than English are likely to be 
spoken/understood by your prospective study population or their legally 
authorized representatives. 
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NOTE: The response to this Section should correspond with your response to 
Section 6.4 of this protocol. 

Response: 

26.7 If subjects who do not speak English will be enrolled, describe the process 
to ensure that the oral and written information provided to those subjects 
will be in that language.  Indicate the language that will be used by those 
obtaining consent. 
NOTE: Guidance is provided on “SOP: Informed Consent Process for Research 
(HRP-090).” 

Response: 

Cognitively Impaired Adults 

☐ N/A:  This study will not enroll cognitively impaired adults.  
(Skip to Section 26.9) 

26.8 Describe the process to determine whether an individual is capable of 
consent. 

Response: 

Adults Unable to Consent 

☐ N/A:  This study will not enroll adults unable to consent. 
(Skip to Section 26.13) 

When a person is not capable of consent due to cognitive impairment, a legally 
authorized representative should be used to provide consent (Sections 26.9 and 
26.10) and, where possible, assent of the individual should also be solicited 
(Sections 26.11 and 26.12). 
26.9 Describe how you will identify a Legally Authorized Representative (LAR).  

Indicate that you have reviewed the “SOP: Legally Authorized 
Representatives, Children, and Guardians (HRP-013)” for research in New 
York State. 
NOTE: Examples of acceptable response includes: verifying the electronic 
medical record to determine if an LAR is recorded. 

Response: 
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☐ We have reviewed and will be following “SOP: Legally Authorized 
Representatives, Children, and Guardians (HRP-013).” 
26.10 For research conducted outside of New York State, provide information 

that describes which individuals are authorized under applicable law to 
consent on behalf of a prospective subject to their participation in the 
research.  One method of obtaining this information is to have a legal 
counsel or authority review your protocol along with the definition of 
“legally authorized representative” in “SOP: Legally Authorized 
Representatives, Children, and Guardians (HRP-013).” 

Response: 

26.11 Describe the process for assent of the adults: 

• Indicate whether assent will be obtained from all, some, or none of the 
subjects.  If some, indicate which adults will be required to assent and 
which will not. 

Response: 

• If assent will not be obtained from some or all subjects, provide an 
explanation of why not. 

Response: 

26.12 Describe whether assent of the adult subjects will be documented and the 
process to document assent.  
NOTE: The IRB allows the person obtaining assent to document assent on the 
consent document using the “Template Consent Document (HRP-502)” Signature 
Block for Assent of Adults who are Legally Unable to Consent. 

Response: 

Subjects who are not yet Adults (Infants, Children, and Teenagers) 

☐ N/A:  This study will not enroll subjects who are not yet adults.  
(Skip to Section 27.0) 

26.13 Describe the criteria that will be used to determine whether a prospective 
subject has not attained the legal age for consent to treatments or 
procedures involved in the research under the applicable law of the 
jurisdiction in which the research will be conducted (e.g., individuals under 
the age of 18 years). For research conducted in NYS, review “SOP: 
Legally Authorized Representatives, Children, and Guardians (HRP-013)” 
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to be aware of which individuals in the state meet the definition of 
“children.” 
NOTE: Examples of acceptable responses include: verification via electronic 
medical record, driver’s license or state-issued ID, screening questionnaire. 

Response: 

26.14For research conducted outside of New York State, provide information 
that describes which persons have not attained the legal age for consent to 
treatments or procedures involved the research, under the applicable law of 
the jurisdiction in which research will be conducted.  One method of 
obtaining this information is to have a legal counsel or authority review 
your protocol along the definition of “children” in “SOP: Legally 
Authorized Representatives, Children, and Guardians (HRP-013).” 

Response: 

26.15 Describe whether parental permission will be obtained from: 
Response: 

☐ One parent even if the other parent is alive, known, competent, reasonably 
available, and shares legal responsibility for the care and custody of the 
child. 

☐ Both parents unless one parent is deceased, unknown, incompetent, or not 
reasonably available, or when only one parent has legal responsibility for 
the care and custody of the child. 

☐ Parent permission will not be obtained.  A waiver of parent permission is 
being requested. 

NOTE: The requirement for parent permission is a protocol-specific determination 
made by the IRB based on the risk level of the research. For guidance, review the 
“CHECKLIST: Children (HRP-416).” 

26.16Describe whether permission will be obtained from individuals other than 
parents, and if so, who will be allowed to provide permission.  Describe 
your procedure for determining an individual’s authority to consent to the 
child’s general medical care. 

Response: 

26.17 Indicate whether assent will be obtained from all, some, or none of the 
children. If assent will be obtained from some children, indicate which 
children will be required to assent. 

Response: 
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26.18 When assent of children is obtained, describe how it will be documented. 

Response: 

27.0 Waiver or Alteration of Consent Process 
Consent will not be obtained, required information will not be disclosed, or the 
research involves deception. 

☐ N/A: A waiver or alteration of consent is not being requested. 

27.1 If the research involves a waiver or alteration of the consent process, please 
review the “CHECKLIST: Waiver or Alteration of Consent Process (HRP-
410)” to ensure that you have provided sufficient information for the IRB to 
make the determination that a waiver or alteration can be granted.  
NOTE: For records review studies, the first set of criteria on the “CHECKLIST: 
Waiver or Alteration of Consent Process (HRP-410)” applies. 

Response:  Obtaining a signed authorization from the research subjects is not 
practical partially due to the large number of records that will be reviewed; 
obtaining almost 1,000 subject consents will be near impossible and will result in 
a significant reduction in the data collected, skewing the results and adding 
responder bias.  In addition, multiple subjects with the desired inclusion criteria 
may have already moved out of the area or may have outdated contact 
information, preventing access to subjects for obtaining consent. 

27.2 If the research involves a waiver of the consent process for planned 
emergency research, please review the “CHECKLIST: Waiver of Consent 
for Emergency Research (HRP-419)” to ensure you have provided sufficient 
information for the IRB to make these determinations.  Provide any 
additional information necessary here: 

Response:  Not applicable. 

28.0 Process to Document Consent 
☒ N/A: A Waiver of Consent is being requested.  

(Skip to Section 29.0) 

28.1 Indicate whether you will be following “SOP: Written Documentation of 
Consent (HRP-091).” If not or if there are any exceptions, describe whether 
and how consent of the subject will be obtained including whether or not it 
will be documented in writing.  
NOTE: If your research presents no more than minimal risk of harm to subjects 
and involves no procedures for which written documentation of consent is normally 
required outside of the research context, the IRB will generally waive the 
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requirement to obtain written documentation of consent. This is sometimes 
referred to as ‘verbal consent.’ Review “CHECKLIST: Waiver of Written 
Documentation of Consent (HRP-411)” to ensure that you have provided sufficient 
information. 

If you will document consent in writing, attach a consent document with your 
submission. You may use “TEMPLATE CONSENT DOCUMENT (HRP-

502)”. If you will obtain consent, but not document consent in writing, attach the 
script of the information to be provided orally or in writing (i.e. consent script or 
Information Sheet). 

Response: 

☐ We will be following “SOP:  Written Documentation of Consent” 
(HRP-091). 

29.0 Multi-Site Research (Multisite/Multicenter Only) 
☒ N/A: This study is not an investigator-initiated multi-site study.  This 
section does not apply. 

29.1 If this is a multi-site study where you are the lead investigator, describe the 
processes to ensure communication among sites, such as: 

• All sites have the most current version of the IRB documents, including 
the protocol, consent document, and HIPAA authorization. 

• All required approvals have been obtained at each site (including 
approval by the site’s IRB of record). 

• All modifications have been communicated to sites, and approved 
(including approval by the site’s IRB of record) before the 
modification is implemented. 

• All engaged participating sites will safeguard data as required by 
local information security policies. 

• All local site investigators conduct the study appropriately. 
• All non-compliance with the study protocol or applicable requirements 

will be reported in accordance with local policy. 

Response: 

29.2 Describe the method for communicating to engaged participating sites: 

• Problems 
• Interim results 
• Study closure 

Response: 
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29.3 Indicate the total number of subjects that will be enrolled or records that 
will be reviewed across all sites. 

Response: 

29.4 If this is a multicenter study for which UB will serve as the IRB of record, 
and subjects will be recruited by methods not under the control of the local site 
(e.g., call centers, national advertisements) describe those methods. 
Response: 

30.0 Banking Data or Specimens for Future Use 
☒ N/A: This study is not banking data or specimens for future use or 

research outside the scope of the present protocol.  This section does not 
apply. 

30.1 If data or specimens will be banked (stored) for future use, that is, use or 
research outside of the scope of the present protocol, describe where the 
data/specimens will be stored, how long they will be stored, how the 
data/specimens will be accessed, and who will have access to the 
data/specimens. 
NOTE: Your response here must be consistent with your response at the “What 
happens if I say yes, I want to be in this research?” Section of the Template 
Consent Document (HRP-502). 

Response:  Not applicable. 

30.2 List the data to be stored or associated with each specimen. 
Response:  Not applicable. 

30.3 Describe the procedures to release banked data or specimens for future 
uses, including: the process to request a release, approvals required for 
release, who can obtain data or specimens, and the data to be provided with 
specimens. 

Response:  Not applicable.  

31.0 Drugs or Devices 
☒ N/A: This study does not involve drugs or devices.  This section does not 

apply. 
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31.1 If the research involves drugs or devices, list and describe all drugs and 
devices used in the research, the purpose of their use, and their regulatory 
approval status. 

Response: 

31.2 Describe your plans to store, handle, and administer those drugs or devices 
so that they will be used only on subjects and be used only by authorized 
investigators. 

Response: 

If the drug is investigational (has an IND) or the device has an IDE or a claim 
of abbreviated IDE (non-significant risk device), include the following 
information: 
31.3 Identify the holder of the IND/IDE/Abbreviated IDE. 

Response: 

31.4 Explain procedures followed to comply with FDA sponsor requirements for 
the following:  

Applicable to: 

FDA Regulation IND Studies IDE 	studies Abbreviated 
IDE 	studies 

21	CFR	11 X X 
21	CFR	54 X X 
21	CFR	210 X 
21	CFR	211 X 
21	CFR	312 X 
21	CFR	812 X X 
21	CFR	820 X 

Response: 

32.0 Humanitarian Use Devices 
☒ N/A: This study does not involve humanitarian use devices.  This does 
not apply. 
32.1 For Humanitarian Use Device (HUD) uses provide a description of the 
device, a summary of how you propose to use the device, including a description 
of any screening procedures, the HUD procedure, and any patient follow-up 
visits, tests or procedures. 
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Response: 

32.2 For HUD uses provide a description of how the patient will be informed 
of the potential risks and benefits of the HUD and any procedures associated with 
its use. 
Response: 
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