
International Journal of Medical Research│Volume 14│Issue 01│January-March 2026           8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 OPEN ACCESS 

Citation: Ahmed F, Aimen U, Mubashiruddin S, 
Farshori S. Non-Alcoholic Fatty Liver Disease and 
Its Association with Cardiovascular Risk Factors: A 
Cross-Sectional Study. Intl J Med Res 
2026;14(1):8-15. DOI: 10.55489/ijmr.1401202692 

 

Received: December 02, 2025 
Accepted: December 22, 2025 
Published: January 01, 2026 

 

Copyright: The Authors retain the copyrights of 
this article, with first publication rights granted to 
Medsci Publications. 

 

Open Access Statement: This is an open access 
journal, and articles are distributed under the 
terms of the Creative Commons Attribution-Share 
Alike (CC BY-SA) 4.0 License, which allows others 
to remix, adapt, and build upon the work 
commercially, as long as appropriate credit is 
given, and the new creations are licensed under 
the identical terms. 

 

Funding: Non-Declared. 

 

Conflict of interests: The authors have declared 
that no conflict of interests exists. 

 

Publisher: Medsci Publications, India 

ORIGINAL RESEARCH ARTICLE 

 

Non-Alcoholic Fatty Liver 
Disease and Its Association with 
Cardiovascular Risk Factors: A 
Cross-Sectional Study 
 
Faraz Ahmed1*, Umme Aimen2, Syed Mubashiruddin3, 
Sumaiya Farshori4 
 

1,2,3,4Stoke On Trent, MRCGP, Locum GP’s, United Kingdom 
 
*Dr. Faraz Ahmed (Email: faraz.ahmed@nhs.net) 
 
DOI: https://doi.org/10.55489/ijmr.1401202692 
 
 
 
 
 
 

ABSTRACT 

Introduction: Non-alcoholic fatty liver disease is the most common chronic 
liver disease worldwide, closely associated with obesity, type 2 diabetes 
mellitus and metabolic syndrome. Beyond hepatic complications, NAFLD is 
increasingly recognized as a multisystem disorder with cardiovascular disease 
being the leading cause of mortality. The present study aimed to evaluate the 
prevalence of NAFLD and its correlation with cardiovascular risk factors. 

Methods: A retrospective cross-sectional analysis was conducted in Stoke-on-
Trent, UK on 183 adult patients diagnosed with NAFLD by ultrasonography. 
Patients with significant alcohol intake, viral hepatitis, autoimmune or 
metabolic liver disease were excluded. Demographic, clinical, and biochemical 
data including cardiovascular risk factors were analyzed. Statistical tests 
included Chi-square, t-test/ANOVA, and binory logistic regression, with p 
<0.05 considered significant. 

Results: The mean age of participants was 44.8 ± 11.2 years, with a male 
predominance (64.5%). The most prevalent cardiovascular risk factors were 
obesity (74.9%) and dyslipidemia (66.1%), followed by hypertension (50.3%), 
diabetes mellitus (42.6%), and smoking (26.8%). Higher NAFLD grades were 
significantly associated with increased prevalence of hypertension, diabetes, 
and dyslipidemia. Biochemical parameters including fasting blood sugar, 
cholesterol, and triglycerides worsened with disease severity, while HDL levels 
declined (all p <0.05). Obesity, diabetes, and hypertension as independent 
predictors of advanced NAFLD. 

Conclusion: NAFLD is associated with obesity, diabetes, and hypertension, 
which also predict disease severity. These findings highlight the need for early 
screening, comprehensive risk assessment, and integrated management 
strategies to address both hepatic and cardiovascular outcomes in NAFLD 
patients. 

Keywords: Cardiovascular disease, Diabetes mellitus, Dyslipidemia, 
Hypertension, Metabolic syndrome, Non-alcoholic fatty liver disease, Obesity, 
Ultrasonography 
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INTRODUCTION 

Metabolic dysfunction-associated steatotic liver disease (MASLD), previously termed 
non-alcoholic fatty liver disease (NAFLD), has emerged as the most prevalent chronic 
liver disorder worldwide, reflecting the global rise in obesity, type 2 diabetes mellitus 
(T2DM), and metabolic syndrome.[1] 

MASLD encompasses a disease spectrum ranging from simple hepatic steatosis to 
steatohepatitis, progressive fibrosis, cirrhosis, and hepatocellular carcinoma.[2] In South 
Asia and Western countries alike, the burden of fatty liver disease continues to rise, 
posing a major public health challenge.[3] 

In 2023, international hepatology societies proposed a paradigm shift in nomenclature 
from NAFLD to MASLD to better reflect the central role of metabolic dysfunction in 
disease pathogenesis and to move away from a diagnosis of exclusion.[4] 

MASLD is increasingly recognized as a multisystem disease with important extrahepatic 
complications. Cardiovascular disease is the leading cause of mortality in these patients, 
exceeding deaths due to liver failure or hepatocellular carcinoma. Factors such as insulin 
resistance, chronic inflammation, oxidative stress, and dyslipidemia contribute to this 
association.[4] Studies have also shown that fatty liver disease is closely linked with 
hypertension, abnormal lipid levels, impaired glucose metabolism, and increased risk of 
cardiovascular events. 

Despite growing global evidence, data examining the relationship between fatty liver 
disease severity and cardiovascular risk factors in real-world clinical populations remain 
limited, particularly in routine care settings. Moreover, few studies have simultaneously 
evaluated the burden of multiple cardiovascular risk factors and their independent 
contribution to disease severity. 

With this background, the present study was undertaken to assess the distribution and 
severity of NAFLD and to evaluate its association with cardiovascular risk factors in an 
outpatient cohort. This may provide insight into the dual burden of liver and 
cardiovascular disease and show the need for integrated management strategies. 

 

MATERIALS AND METHODS 

This study was designed as a retrospective cross-sectional analysis done in the at Stoke 
on Trent, MRCGP, UK. A total of 183 patients were included in the study based on 
inclusion and exclusion criteria during study period. The study was carried out after 
obtaining approval from the Institutional Ethics Committee, and patient confidentiality 
was strictly maintained. 

The medical records of adult patients (≥18 years) who attended the outpatient 
department or were admitted between January 2022 to December 2023 were reviewed. 
Patiecnts with evidence of hepatic steatosis on abdominal ultrasonography were 
considered for inclusion. 

The study included patients aged 18 years and above who were diagnosed with non-
alcoholic fatty liver disease (NAFLD) based on ultrasonographic findings and had 
complete clinical as well as biochemical data available. Patients were excluded if they 
had a history of significant alcohol consumption, defined as more than 30 g/day for men 
and more than 20 g/day for women, or if they were known cases of chronic viral 
hepatitis (HBV or HCV), autoimmune liver disease, Wilson’s disease, hemochromatosis, 
or drug-induced liver injury. Individuals with incomplete records or missing essential 
data were also excluded from the study. 

Patient information was retrieved from hospital records and electronic databases. 
Demographic details such as age and sex were recorded. Clinical variables included 
history of hypertension, diabetes mellitus, smoking, and obesity. Anthropometric data 
(weight, height, body mass index [BMI]) were noted. Laboratory parameters including 
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fasting blood sugar, lipid profile (total cholesterol, HDL, triglycerides) were collected. 
Blood pressure recordings and details of comorbid conditions were also documented. 

Diagnosis of NAFLD was based on ultrasonographic evidence of hepatic steatosis 
performed by a qualified radiologist. Grading of fatty liver (Grade I-III) was also 
recorded for all patients. 

Cardiovascular risk factors were assessed based on established clinical and biochemical 
criteria. Hypertension was identified in patients with a documented diagnosis or those 
receiving antihypertensive medications.[5] Diabetes mellitus was defined by a fasting 
blood glucose level of ≥126 mg/dl, HbA1c ≥6.5%, or the use of anti-diabetic drugs.[6] 
Dyslipidemia was diagnosed in cases where total cholesterol was ≥200 mg/dl, 
triglycerides ≥150 mg/dl, or high-density lipoprotein (HDL) levels were <40 mg/dl in 
men and <50 mg/dl in women, or if patients were on lipid-lowering therapy.[7] Obesity 
was determined using the body mass index (BMI), with a cutoff of ≥25 kg/m² as per 
Asian guidelines.[8] Smoking status was recorded based on a current or past history of 
smoking. 

Data were entered into Microsoft Excel and analyzed using Statistical Package for the 
Social Sciences (SPSS) software version 25. Continuous variables were expressed as 
mean ± standard deviation (SD), while categorical variables were presented as 
frequency and percentage [n (%)]. Comparisons between groups were performed using 
Student’s t-test or ANOVA for continuous variables and Chi-square test for categorical 
variables. Logistic regression analysis was used with enter method and Hosmer-
Lemeshow test used to check model fit. A p-value of <0.05 was considered statistically 
significant. 

 

RESULTS 

The mean age of the study participants was 44.8 ± 11.2 years, with a male predominance. 
The majority of patients were overweight or obese. (Table 1) 

Obesity and dyslipidemia were the most common cardiovascular risk factors in NAFLD 
patients, followed by hypertension and diabetes mellitus. (Table 2) 

 
Table 1: Demographic Profile of Study Participants (n = 183) 

Variable Mean ± SD / n (%) 
Age (years) 44.8 ± 11.2 
Sex (Male) 118 (64.5%) 
Sex (Female) 65 (35.5%) 
BMI (kg/m²) 27.4 ± 3.8 
 
Table 2: Prevalence of Cardiovascular Risk Factors in Patients with NAFLD 

Risk Factor n (%) 
Hypertension 92 (50.3%) 
Diabetes Mellitus 78 (42.6%) 
Dyslipidemia 121 (66.1%) 
Obesity (BMI ≥25 kg/m²) 137 (74.9%) 
Smoking (current/past) 49 (26.8%) 
 
Among the 183 patients included in the study, Grade I NAFLD was the most common 
finding, observed in 87 patients (47.5%). Grade II NAFLD was identified in 63 patients 
(34.4%), while Grade III NAFLD, representing the most severe form, was present in 33 
patients (18.0%). The prevalence of hypertension, diabetes, and dyslipidemia 
significantly increased with higher grades of fatty liver (p <0.05). (Figure 1) 

Biochemical parameters worsened with progression of NAFLD grade. Patients with 
Grade III fatty liver had significantly higher fasting blood sugar, cholesterol, and 
triglyceride levels, along with lower HDL levels compared to Grades I and II. (Table 3) 
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Obese patients with NAFLD showed a significantly higher prevalence of hypertension, 
diabetes, and dyslipidemia compared to non-obese patients (p <0.001). Interestingly, 
smoking was more frequent in the non-obese group. (Table 4) 

 

 

Figure 1: Grading of Fatty Liver on Ultrasonography and Associated 
Cardiovascular Risk Factors 

 
Table 3: Comparison of Biochemical Parameters Across NAFLD Grades 

Parameter 
Grade I (n=87) 
Mean ± SD 

Grade II (n=63) 
Mean ± SD 

Grade III (n=33) 
Mean ± SD 

p-value 

Fasting Blood Sugar (mg/dl) 109.2 ± 21.5 124.3 ± 26.4 133.6 ± 29.1 <0.001* 
Total Cholesterol (mg/dl) 187.6 ± 32.1 202.5 ± 36.7 218.4 ± 41.2 0.002* 
Triglycerides (mg/dl) 148.7 ± 44.5 174.9 ± 52.1 196.8 ± 55.6 <0.001* 
HDL (mg/dl) 42.5 ± 8.7 38.1 ± 7.4 36.2 ± 6.9 0.01* 
*Significant 

 
Table 4: Association of Obesity with Cardiovascular Risk Factors 

Variable Obese (n=137) Non-obese (n=46) p-value 
Hypertension 81 (59.1%) 11 (23.9%) <0.001* 
Diabetes Mellitus 71 (51.8%) 7 (15.2%) <0.001* 
Dyslipidemia 104 (75.9%) 17 (37.0%) <0.001* 
Smoking 31 (22.6%) 18 (39.1%) 0.04* 
*Significant 

 
Table 5: Logistic Regression Analysis of Independent Predictors of NAFLD Severity 

Variable Odds Ratio (OR) 95% CI p-value 
Age >45 years 1.9 1.1-3.4 0.02* 
Male sex 1.4 0.8-2.5 0.21 
Hypertension 2.1 1.2-3.8 0.01* 
Diabetes Mellitus 2.5 1.3-4.6 0.003* 
Dyslipidemia 1.8 1.1-3.2 0.04* 
Obesity 2.9 1.5-5.4 0.001* 
*Significant 

 
Multivariate logistic regression showed that obesity, diabetes, and hypertension were 
the strongest independent predictors of higher-grade NAFLD. Male sex did not emerge as 
a significant predictor in this analysis. The Hosmer-Lemeshow test showed a non-
significant p-value (>0.05), indicating good model fit. The Nagelkerke R² of 0.32 suggests 
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that approximately 32% of the variability in NAFLD severity is explained by the 
predictors in the model, with an overall classification accuracy of 76.5%. (Table 5) 

 

DISCUSSION 

In our study, the majority of cases fell within the 30-60 years age group as per MASLD 
criteria which was renamed by Delphi consensus. This finding is consistent with the 
report by Shil BC et al.[9], who also observed the peak prevalence of NAFLD between 31 
and 60 years, with age over 30 years acting as a significant predictive factor along with 
metabolic risk parameters. Similarly, Lin Y et al.[10] reported that the incidence of 
NAFLD increased progressively with age, reaching as high as 22.8% in those older than 
65 years, while Liu C et al.[11] showed a mean onset age of around 51 years, showing the 
wide age distribution of NAFLD and its rise with advancing age 

Our study male predominance is similar to findings from Nagral A et al.[12], who 
documented a higher prevalence of NAFLD in men compared to women across most age 
groups, and from G Saravanan et al.[13], who showed a male predominance (71%) in the 
younger 18-35 age group. Lonardo A et al.[14] concluded that estrogen is protective 
during reproductive years, and after menopause, women show a higher risk, which in 
some cohorts even surpasses men. 

In our study majority were BMI more than 25. similarly, Bhaumik R et al.[15] reported 
that over 60% of NAFLD patients were overweight or obese, with BMI correlating 
directly with liver enzyme levels. Abangah G et al.[16] further confirmed obesity as one 
of the strongest predictors of ultrasonographic severity of NAFLD, with over 70% of 
their patients being overweight or obese.  

The prevalence of hypertension in our study (50.3%) was higher than the general 
population estimates and also somewhat above the 25-40% range reported in previous 
studies. Ma C et al.[17] reported hypertension prevalence at 39.3% among NAFLD 
patients, while Ng CH et al.[18] noted rates as high as 45.65%, with uncontrolled 
hypertension present in 35.12%. 

In our study, 42.6% of NAFLD patients had diabetes mellitus, which lies at the lower end 
of the 40-70% range reported globally. En Li Cho E et al.[19] in a large meta-analysis 
estimated NAFLD prevalence in T2DM at about 65%, with 31.5% progressing to NASH. 
Kumar P et al.[20] similarly showed the strong overlap between diabetes and NAFLD.  

Chalasani N et al.[21] documented lipid abnormalities in 50-80% of NAFLD patients. 
Martin A et al.[22] in a meta-analysis reported combined dyslipidemia prevalence 
around 69%, with hypertriglyceridemia affecting up to 83% of NASH patients. Our 
results are similar to these findings, showing the central role of dyslipidemia in NAFLD 
pathogenesis and its link with cardiovascular risk. 

In our study, 74.9% of NAFLD patients were obese (BMI ≥25 kg/m²), confirming obesity 
as the leading risk factor. Similarly, Teng ML et al.[23] estimated that nearly 40% of 
overweight and obese individuals have NAFLD, with NASH affecting one-third of this 
group. Karjoo S et al.[24] further reported high NAFLD prevalence in Asian populations 
at lower BMI thresholds.  

Our results support the evidence that smoking contributes to NAFLD risk and 
progression, showing the role of cessation as part of preventive strategies. Jang HR et 
al.[25] in a large Korean cohort showed significantly higher odds of NAFLD in both 
current and former smokers, with risk increasing with pack-years. 

We observed that the prevalence of hypertension progressively increased from 36.8% in 
Grade I to 60.3% in Grade II and 66.7% in Grade III, with a statistically significant 
association (p = 0.003). This finding is similar to the meta-analysis by Li G et al.[26], 
which showed a bidirectional relationship between NAFLD and hypertension, showing 
higher risk and incidence of hypertension with advancing NAFLD severity. Ryoo JH et 
al.[27] also reported a dose-response pattern, with the incidence of hypertension 
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increasing from 14.4% in individuals with normal liver to over 30% in moderate-to-
severe NAFLD. The shared mechanisms include insulin resistance, systemic 
inflammation, and altered adipokine signalling, which exacerbate both conditions. 

The prevalence of diabetes in our cohort rose significantly with NAFLD grade, from 
24.1% in Grade I to 46.0% in Grade II and 54.5% in Grade III (p = 0.01). These findings 
are consistent with Atan NAD et al.[28], who reported that NAFLD severity correlated 
with worse glycemic control (higher HbA1c and BMI) among diabetic patients. The 
pathophysiological link lies in worsening insulin resistance and β-cell dysfunction with 
increasing hepatic steatosis. 

Dyslipidemia was present in 51.7% of Grade I patients, increasing significantly to 77.8% 
in Grade II and 81.8% in Grade III (p = 0.02). Martin A et al.[22] also showed that 
hypertriglyceridemia affects up to 83% of patients with advanced NAFLD/NASH, 
showing the graded relationship between disease severity and lipid abnormalities. These 
alterations substantially contribute to the heightened cardiovascular morbidity and 
mortality observed in NAFLD patients. 

In our study shows that while obesity is a major driver of NAFLD, it is already highly 
prevalent in early stages and does not significantly discriminate across grades. Chen X et 
al[29] further showed that obesity indices such as BMI, waist circumference, and visceral 
adiposity index strongly correlate with NAFLD severity, although overlap exists. 

We found that 59.1% of obese NAFLD patients had hypertension compared to 23.9% of 
non-obese, a highly significant association (p <0.001). This is similar to the findings of 
Chambergo-Michilot D et al.[30], who reported a significant association between 
hypertension and severe NAFLD, even after adjusting for metabolic syndrome.  

Obesity was also significantly associated with diabetes mellitus in our cohort, with 
51.8% of obese versus 15.2% of non-obese NAFLD patients being diabetic (p <0.001). 
This is similar to the study by Suryawanshi NV et al[31], who found that obese diabetics 
with NAFLD had higher HbA1c and worse glycemic indices compared to non-obese 
diabetics.  

Similarly, dyslipidemia was more prevalent in obese (75.9%) than non-obese NAFLD 
patients (37.0%, p <0.001). This observation is consistent with Zhu Z et al[32], who 
noted adverse lipid abnormalities in both obese and non-obese NAFLD, though obesity 
amplified lipid derangements. Zhang QQ et al.[33] described obesity and dyslipidemia as 
integral features of the metabolic syndrome contributing to NAFLD pathogenesis. 

 

CONCLUSION 

This retrospective cross-sectional study highlighted that non-alcoholic fatty liver disease 
(NAFLD) is strongly associated with multiple cardiovascular risk factors, particularly 
obesity, dyslipidemia, hypertension, and diabetes mellitus. The severity of NAFLD, as 
graded on ultrasonography, highlighted a significant correlation with worsening 
biochemical parameters and an increasing prevalence of these risk factors. Obesity and 
diabetes mellitus emerged as the strongest independent predictors of NAFLD severity. 
These findings underscore the need for early screening and comprehensive management 
of metabolic risk factors in patients with NAFLD to prevent progression of both liver 
disease and cardiovascular complications. 

 
Individual Authors’ Contributions: UA contributed to the study conception, study 
design, data collection, data analysis and interpretation, and manuscript preparation. SM 
was involved in the study conception and data collection. SF contributed to the study 
conception, study design, data collection, and manuscript preparation. FA participated in 
the study design and data analysis and interpretation. All authors reviewed and 
approved the final version of the manuscript. 

Availability of Data: The data supporting this study’s findings are available upon 
reasonable request to corresponding author. 



Ahmed F et al. 

International Journal of Medical Research│Volume 14│Issue 01│January-March 2026 14 

Declaration of Non-use of Generative AI: The authors affirm that no generative 
artificial intelligence tools were utilized in the design, analysis, interpretation of data, or 
preparation of this manuscript. All content is the result of the authors' original work. 

 

REFERENCES 
1. European Association for the Study of the Liver (EASL); European Association for the Study of Diabetes 

(EASD); European Association for the Study of Obesity (EASO). EASL-EASD-EASO Clinical Practice 
Guidelines on the management of metabolic dysfunction-associated steatotic liver disease (MASLD). J 
Hepatol. 2024 Sep;81(3):492-542. DOI: https://doi.org/10.1016/j.jhep.2024.04.031 PMid:38851997 

2. Barbhuiya PA, Ahmed A, Pathak MP. Advancing metabolic dysfunction associated steatotic liver disease 
(MASLD) Treatment: Exploring novel formulations and therapies. J Drug Deliv Sci Technol 
2026;115:107702. DOI: https://doi.org/10.1016/j.jddst.2025.107702 

3. Mao Y, Du J, Li B, Wang J, Xuan S, Yang S, Tang Z, Wang M. Global burden of NAFLD 1990-2021 and 
projections to 2035: Results from the Global Burden of Disease study 2021. PLoS One. 2025 Aug 
22;20(8):e0330504. DOI: https://doi.org/10.1371/journal.pone.0330504 PMid:40845036 
PMCid:PMC12373163 

4. Rinella ME, Sookoian S. From NAFLD to MASLD: updated naming and diagnosis criteria for fatty liver 
disease. J Lipid Res. 2024 Jan;65(1):100485. DOI: https://doi.org/10.1016/j.jlr.2023.100485 
PMid:38103785 PMCid:PMC10824973 

5. Hernandez-Vila E. A review of the JNC 8 Blood Pressure Guideline. Tex Heart Inst J. 2015 Jun 1;42(3):226-8. 
DOI: https://doi.org/10.14503/THIJ-15-5067 PMid:26175633 PMCid:PMC4473614 

6. UpToDate, Inc. American Diabetes Association criteria for the diagnosis of diabetes. In: UpToDate 
[Internet]. Waltham (MA): UpToDate Inc.; [cited 2024 June 6]. Available from: 
https://www.uptodate.com/contents/image?imageKey=ENDO/61853.  

7. Amsterdam EA, Wenger NK, Brindis RG, Casey DE, Ganiats TG, Holmes DR, et al. 2014 AHA/ACC guideline 
for the management of patients with non-st-elevation acute coronary syndromes: A report of the American 
college of cardiology/American heart association task force on practice guidelines. Circulation 
2014;130:e344-426. DOI: https://doi.org/10.1161/CIR.0000000000000134 

8. Koh JC, Loo WM, Goh KL, Sugano K, Chan WK, Chiu WYP, et al. Asian consensus on the relationship between 
obesity and gastrointestinal and liver diseases. Journal of Gastroenterology and Hepatology (Australia) 
2016;31:1405-13. DOI: https://doi.org/10.1111/jgh.13385 PMid:27010240 

9. Shil BC, Saha M, Ahmed F, Dhar SC. Nonalcoholic Fatty Liver Disease: Study of Demographic and Predictive 
Factors. Euroasian J Hepatogastroenterol 2015;5(1):4-6. DOI: https://doi.org/10.5005/jp-journals-10018-
1119 PMid:29201676 PMCid:PMC5578510 

10. Lin Y, Feng X, Cao X, Miao R, Sun Y, Li R, et al. Age patterns of nonalcoholic fatty liver disease incidence: 
heterogeneous associations with metabolic changes. Diabetol Metab Syndr 2022;14(1):181. DOI: 
https://doi.org/10.1186/s13098-022-00930-w PMid:36443867 PMCid:PMC9706887 

11. Liu C, Liu T, Zhang Q, Jia P, Song M, Zhang Q, et al. New-Onset Age of Nonalcoholic Fatty Liver Disease and 
Cancer Risk. JAMA Netw Open 2023;6(9):e2335511. DOI: 
https://doi.org/10.1001/jamanetworkopen.2023.35511 PMid:37747732 PMCid:PMC10520743 

12. Nagral A, Bangar M, Menezes S, Bhatia S, Butt N, Ghosh J, et al. Gender Differences in Nonalcoholic Fatty 
Liver Disease. Euroasian J Hepatogastroenterol. 2022 Jul;12(Suppl 1):S19-S25. DOI: 
https://doi.org/10.5005/jp-journals-10018-1370 PMid:36466099 PMCid:PMC9681575 

13. G Subashini, T Murugaraj, Elayaperumal S, Firthous.M J, Thilagam.S R. The Impact Of Bmi And Gender 
Disparities On Nafld Among Young Adults. Journal of Neonatal Surgery 2025;14(6):49-55. DOI: 
https://doi.org/10.52783/jns.v14.2828 

14. Lonardo A, Nascimbeni F, Ballestri S, Fairweather D, Win S, Than TA, et al. Sex Differences in Nonalcoholic 
Fatty Liver Disease: State of the Art and Identification of Research Gaps. Hepatology. 2019 Oct;70(4):1457-
1469. DOI: https://doi.org/10.1002/hep.30626 PMid:30924946 PMCid:PMC6766425 

15. Bhaumik R, Bhat DrSA, Bhaumik DrP. Association Between Non-Alcoholic Fatty Liver Disease, Serum 
Aminotransferases And Body Mass Index: A Cross-Sectional Study. African Journal of Biomedical Research 
2024;27:763-8. DOI: https://doi.org/10.53555/AJBR.v27i4S.3679 

16. Abangah G, Yousef A, Asadollahi R, Veisani Y, Rahimifar P, Alizadeh S. Correlation of Body Mass Index and 
Serum Parameters With Ultrasonographic Grade of Fatty Change in Non-alcoholic Fatty Liver Disease. Iran 
Red Crescent Med J 2014;16(1):e12669. DOI: https://doi.org/10.5812/ircmj.12669 PMid:24719704 
PMCid:PMC3964422 

17. Ma C, Yan K, Wang Z, Zhang Q, Gao L, Xu T, et al. The association between hypertension and nonalcoholic 
fatty liver disease (NAFLD): literature evidence and systems biology analysis. Bioengineered 
2021;12(1):2187-2202. DOI: https://doi.org/10.1080/21655979.2021.1933302 PMid:34096467 
PMCid:PMC8806441 

18. Ng CH, Wong ZY, Chew NWS, Chan KE, Xiao J, Sayed N, et al. Hypertension is prevalent in non-alcoholic fatty 
liver disease and increases all-cause and cardiovascular mortality. Front Cardiovasc Med. 2022;9:942753. 
DOI: https://doi.org/10.3389/fcvm.2022.942753 PMid:36003916 PMCid:PMC9393330 



Ahmed F et al. 

International Journal of Medical Research│Volume 14│Issue 01│January-March 2026 15 

19. En Li Cho E, Ang CZ, Quek J, Fu CE, Lim LKE, Heng ZEQ, et al. Global prevalence of non-alcoholic fatty liver 
disease in type 2 diabetes mellitus: an updated systematic review and meta-analysis. Gut. 2023 
Nov;72(11):2138-2148. DOI: https://doi.org/10.1136/gutjnl-2023-330110 PMid:37491159 

20. Kumar P, Rawat S, Kakar A, Sinha AK. Prevalence of non-alcoholic fatty liver disease among diabetes, 
prediabetes and healthy population. J Family Med Prim Care. 2022 Dec;11(12):7640-7643. DOI: 
https://doi.org/10.4103/jfmpc.jfmpc_856_22 PMid:36994063 PMCid:PMC10041021 

21. Chalasani, Naga, Zobair Younossi, Joel E. Lavine, Michael Charlton, Kenneth Cusi, Mary Rinella, Stephen A. 
Harrison, Elizabeth M. Brunt, and Arun J. Sanyal. 2018. "The Diagnosis and Management of Nonalcoholic 
Fatty Liver Disease: Practice Guidance from the American Association for the Study of Liver Diseases." 
Hepatology 67(1):328-57. DOI: https://doi.org/10.1002/hep.29367 PMid:28714183 

22. Martin A, Lang S, Goeser T, Demir M, Steffen HM, Kasper P. Management of Dyslipidemia in Patients with 
Non-Alcoholic Fatty Liver Disease. Curr Atheroscler Rep 2022;24(7):533-546. DOI: 
https://doi.org/10.1007/s11883-022-01028-4 PMid:35507279 PMCid:PMC9236990 

23. Teng ML, Ng CH, Huang DQ, Chan KE, Tan DJ, Lim WH, Yang JD, Tan E, Muthiah MD. Global incidence and 
prevalence of nonalcoholic fatty liver disease. Clin Mol Hepatol. 2023 Feb;29(Suppl):S32-S42. DOI: 
https://doi.org/10.3350/cmh.2022.0365 PMid:36517002 PMCid:PMC10029957 

24. Karjoo S, Auriemma A, Fraker T, Bays HE. Nonalcoholic fatty liver disease and obesity: An Obesity Medicine 
Association (OMA) Clinical Practice Statement (CPS) 2022. Obesity Pillars 2022;3:100027. DOI: 
https://doi.org/10.1016/j.obpill.2022.100027 PMid:37990727 PMCid:PMC10661876 

25. Jang HR, Kang D, Sinn DH, Gu S, Cho SJ, Lee JE, et al. Nonalcoholic fatty liver disease accelerates kidney 
function decline in patients with chronic kidney disease: a cohort study. Sci Rep. 2018 Mar 16;8(1):4718. 
DOI: https://doi.org/10.1038/s41598-018-23014-0. Erratum in: Sci Rep. 2021 May 21;11(1):11139. DOI: 
https://doi.org/10.1038/s41598-021-90150-5. PMID: 29549269; PMCID: PMC5856790. 

26. Li G, Peng Y, Chen Z, Li H, Liu D, Ye X. Bidirectional Association between Hypertension and NAFLD: A 
Systematic Review and Meta-Analysis of Observational Studies. Int J Endocrinol 2022;2022:8463640. DOI: 
https://doi.org/10.1155/2022/8463640 PMid:35371259 PMCid:PMC8970889 

27. Ryoo JH, Suh YJ, Shin HC, Cho YK, Choi JM, Park SK. Clinical association between non-alcoholic fatty liver 
disease and the development of hypertension. J Gastroenterol Hepatol. 2014 Nov;29(11):1926-1931. DOI: 
https://doi.org/10.1111/jgh.12643 PMid:24910023 

28. Atan NAD, Koushki M, Motedayen M, Dousti M, Sayehmiri F, Vafaee R, et al. Type 2 diabetes mellitus and 
non-alcoholic fatty liver disease: a systematic review and meta-analysis. Gastroenterol Hepatol Bed Bench  
2017 Winter;10(Suppl1):S1-S7. PMID: 29511464; PMCID: PMC5838173. 

29. Chen X, Shi F, Xiao J, Huang F, Cheng F, Wang L, et al. Associations Between Abdominal Obesity Indices and 
Nonalcoholic Fatty Liver Disease: Chinese Visceral Adiposity Index. Front Endocrinol (Lausanne) 
2022;13:831960. DOI: https://doi.org/10.3389/fendo.2022.831960 PMid:35360076 PMCid:PMC8960385 

30. Chambergo-Michilot D, Rodrigo-Gallardo PK, Huaman MR, Vasquez-Chavesta AZ, Salinas-Sedo G, Toro-
Huamanchumo CJ. Hypertension and Histopathology Severity of Non-Alcoholic Fatty Liver Disease Among 
Adults with Obesity: A Cross-Sectional Study. Clin Exp Gastroenterol 2023;16:129-136. DOI: 
https://doi.org/10.2147/CEG.S402498 PMid:37601009 PMCid:PMC10437097 

31. Suryawanshi NV, Pai K, Radhakrishnan R, Sawardekar V, Bhaisare SD. Prevalence of Non-Alcoholic Fatty 
Liver Disease and Its Correlation with Coronary Risk Factors in Patients with Type 2 DM. International 
Journal of Medical Research & Health Sciences (ijmrhs). 2023;12(2):78-84. 

32. Zhu Z, Yang N, Fu H, Yuan G, Chen Y, Du T, et al. Associations of lipid parameters with non-alcoholic fatty 
liver disease in type 2 diabetic patients according to obesity status and metabolic goal achievement. Front 
Endocrinol (Lausanne) 2022;13:1002099. DOI: https://doi.org/10.3389/fendo.2022.1002099 
PMid:36187115 PMCid:PMC9523101 

33. Zhang QQ, Lu LG. Nonalcoholic Fatty Liver Disease: Dyslipidemia, Risk for Cardiovascular Complications, 
and Treatment Strategy. J Clin Transl Hepatol 2015;3(1):78-84. DOI: 
https://doi.org/10.14218/JCTH.2014.00037 PMid:26357637 PMCid:PMC4542078 

 


