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Abstract

Background: Nonalcoholic fatty liver disease (NAFLD) and inflammatory
periodontal disease (IPD) are both prevalent chronic conditions with growing
recognition of potential interplay. Understanding their association is crucial for
comprehensive disease management.

Materials and Methods: A cross-sectional study was conducted among 300
participants, including 150 with NAFLD and 150 controls without NAFLD.
Diagnosis of NAFLD was confirmed by liver ultrasound, while IPD was assessed
through clinical periodontal examination. Demographic data, medical history, and
lifestyle factors were recorded. Statistical analyses, including chi-square tests and
logistic regression, were performed to determine the association between NAFLD
and IPD.

Results: Among participants with NAFLD, 65% were found to have IPD
compared to 35% in the control group. Logistic regression analysis revealed a
significant association between NAFLD and IPD (OR = 2.5, 95% CI: 1.7-3.8, p
< 0.001). Additionally, individuals with NAFLD had higher mean periodontal
pocket depth (4.2mm vs. 3.1mm) and greater gingival inflammation compared to
controls.

Conclusion: This study demonstrates a significant association between NAFLD
and IPD, suggesting a potential bidirectional relationship. Comprehensive
healthcare strategies addressing both conditions may be warranted to mitigate
associated health risks. Further longitudinal studies are needed to elucidate the
underlying mechanisms and explore therapeutic interventions targeting this
comorbidity.
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Introduction:

Nonalcoholic fatty liver disease (NAFLD) and inflammatory periodontal disease (IPD) are two prevalent
chronic conditions with considerable impact on public health (1,2). NAFLD, characterized by excessive
hepatic fat accumulation in the absence of significant alcohol consumption, has emerged as a leading cause of
chronic liver disease worldwide, affecting approximately 25% of the global population (3). Conversely, IPD,
a chronic inflammatory condition affecting the supporting structures of the teeth, is estimated to affect up to
90% of the worldwide population (4).

While traditionally considered distinct entities, emerging evidence suggests a potential bidirectional
relationship between NAFLD and IPD (5,6). Shared risk factors such as obesity, insulin resistance, and
dyslipidemia contribute to the pathogenesis of both conditions, fostering a mechanistic link between them
(7,8). Furthermore, systemic inflammation, a hallmark feature of both NAFLD and IPD, may serve as a
common pathway driving their association (9,10).

Despite growing recognition of the potential interplay between NAFLD and IPD, the nature and extent of their
association remain incompletely understood. Clarifying this relationship is crucial for informing
comprehensive healthcare strategies aimed at mitigating the burden of these interconnected chronic diseases.
Therefore, this study aims to investigate the association between NAFLD and IPD, utilizing a cross-sectional
study design to explore potential links between these prevalent conditions.

Materials and Methods:

Study Design and Participants: This cross-sectional study recruited participants. A total of 300 individuals were
enrolled, comprising 150 with NAFLD diagnosed by liver ultrasound and 150 controls without NAFLD.
Participants were selected based on inclusion criteria, which included age 35-55 years absence of significant
alcohol consumption, and willingness to undergo clinical periodontal examination.

Data Collection: Demographic information, medical history, and lifestyle factors (such as smoking status and
physical activity) were collected through structured interviews and medical record reviews. Anthropometric
measurements, including height, weight, and waist circumference, were obtained using standardized
techniques.

Assessment of NAFLD: NAFLD diagnosis was established by abdominal ultrasound, performed by trained
radiologists, based on evidence of hepatic steatosis in the absence of other liver diseases or significant alcohol
consumption (>20 g/day for men and >10 g/day for women).

Assessment of Inflammatory Periodontal Disease (IPD): IPD was assessed through clinical periodontal
examination by calibrated dental professionals. Periodontal parameters evaluated included probing pocket
depth (PPD), clinical attachment loss (CAL), gingival bleeding on probing (BOP), and presence of periodontal
pockets.

Statistical Analysis: Data were analyzed using appropriate statistical methods. Chi-square tests were employed
to compare categorical variables between groups, while Student's t-test or Mann-Whitney U test was used for
continuous variables, depending on the distribution. Logistic regression analysis was conducted to determine
the association between NAFLD and IPD, adjusting for potential confounders. Statistical significance was set
atp <0.05.

Results:

Demographic and Clinical Characteristics:

Table 1 presents the demographic and clinical characteristics of the study participants. The mean age of
participants with NAFLD was 45.6 years (SD = 6.8), while controls had a mean age of 44.2 years (SD = 7.1).
There were no significant differences in age, gender distribution, or smoking status between the two groups.
However, individuals with NAFLD had significantly higher mean BMI compared to controls (30.1 kg/m”"2 vs.
26.5 kg/m”2).
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Table 1: Demographic and Clinical Characteristics of Study Participants

\ Characteristic NAFLD Group (n=150) Control Group (n=150)
\ Mean Age (years) 45.6 (SD =6.8) 442 (SD=7.1)

Gender (Male/Female) 80/70 85/65

'Mean BMI (kg/m"2) 30.1 (SD =4.2) 26.5 (SD = 3.9)

\ Smoker (Yes/No) 35/115 40/110

Association Between NAFLD and IPD:

Table 2 displays the association between NAFLD and IPD. Among participants with NAFLD, 97 (65%) were
found to have IPD, while only 53 (35%) controls exhibited IPD. Logistic regression analysis demonstrated a
significant association between NAFLD and IPD, with an odds ratio (OR) of 2.5 (95% CI: 1.7-3.8, p <0.001),
after adjusting for age, gender, BMI, and smoking status.

Table 2: Association Between NAFLD and Inflammatory Periodontal Disease
|

\ Group IPD Present (n) IPD Absent (n) Total (n) Odds Ratio (95% CI) p-value \
NAFLD 97 53 150 2.5 (1.7-3.8) <0.001 \
(Control 53 97 150 |

Periodontal Parameters:

Table 3 presents the mean periodontal parameters measured in participants with NAFLD and controls.
Individuals with NAFLD exhibited higher mean probing pocket depth (PPD) and increased gingival bleeding
on probing (BOP) compared to controls.

Table 3: Mean Periodontal Parameters in NAFLD and Control Groups

\ Periodontal Parameter NAFLD Group Control Group
'Mean PPD (mm) 4.2 3.1
'Mean CAL (mm) 2.5 1.8
\ Mean BOP (%) 45 28

Note: PPD = Probing Pocket Depth, CAL = Clinical Attachment Loss, BOP = Gingival Bleeding on Probing.
These findings suggest a significant association between NAFLD and IPD, with individuals with NAFLD
exhibiting worse periodontal parameters compared to controls.

Discussion:

The present study investigated the association between nonalcoholic fatty liver disease (NAFLD) and
inflammatory periodontal disease (IPD) in a cross-sectional cohort. Our findings revealed a significant
association between NAFLD and IPD, suggesting a potential bidirectional relationship between these two
prevalent chronic conditions.

The observed association between NAFLD and IPD is consistent with previous research indicating shared risk
factors and pathogenic mechanisms underlying both diseases (1,2). Obesity, insulin resistance, and
dyslipidemia, key features of metabolic syndrome, are known to contribute to the development and progression
of NAFLD as well as periodontal inflammation (3,4). Moreover, systemic inflammation, characterized by
elevated levels of proinflammatory cytokines such as interleukin-6 (IL-6) and tumor necrosis factor-alpha
(TNF-a), is implicated in the pathogenesis of both NAFLD and IPD (5,6).

Our study also demonstrated worse periodontal parameters, including increased probing pocket depth (PPD)
and gingival bleeding on probing (BOP), among individuals with NAFLD compared to controls. These
findings support the notion that NAFLD may exacerbate periodontal inflammation and contribute to the
progression of IPD. Conversely, periodontal inflammation could potentially exacerbate systemic inflammation
and metabolic dysregulation, thereby promoting the development and progression of NAFLD (7,8).

The bidirectional relationship between NAFLD and IPD underscores the importance of comprehensive
healthcare strategies addressing both conditions simultaneously. Lifestyle modifications, including dietary
interventions, regular physical activity, and smoking cessation, may mitigate the risk factors shared by NAFLD
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and IPD (9,10). Moreover, early detection and management of NAFLD and IPD may help prevent the
progression to advanced stages of liver disease and periodontal complications.

Limitations of our study include its cross-sectional design, which precludes the establishment of causality
between NAFLD and IPD. Longitudinal studies are needed to elucidate the temporal relationship between
these conditions and identify potential mechanisms underlying their association. Additionally, our study relied
on clinical diagnosis of NAFLD and IPD, which may have introduced misclassification bias. Future research
incorporating imaging modalities and biomarkers for NAFLD and IPD diagnosis is warranted to enhance
accuracy and validity.

Conclusion

In conclusion, our study provides evidence of a significant association between NAFLD and IPD, highlighting
the importance of multidisciplinary approaches for the management of these interconnected chronic diseases.
Further research is needed to explore the underlying mechanisms linking NAFLD and IPD and to develop
targeted therapeutic interventions aimed at reducing the burden of these conditions on public health.
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