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Abstract 
Background:  Non-alcoholic fatty liver disease (NAFLD) is an increasingly prevalent 
metabolic liver disorder among women of reproductive age. Owing to its close association 
with obesity, insulin resistance, and metabolic syndrome, NAFLD has emerged as a 
potential contributor to adverse pregnancy outcomes. Nevertheless, evidence from 
tertiary care centers in developing countries remains limited. Objective: To evaluate the 
association between maternal non-alcoholic fatty liver disease and adverse pregnancy 
outcomes among pregnant women attending a tertiary care center. Methods: A hospital-
based cross-sectional study was conducted among 240 pregnant women attending the 
Department of Obstetrics and Gynecology of a tertiary care teaching hospital over an 18-
month period. Liver ultrasonography was performed to diagnose NAFLD, and 
demographic, clinical, laboratory, and obstetric data were collected using a structured 
proforma. Maternal and neonatal outcomes were compared between women with and 
without NAFLD. Statistical analysis was performed using IBM SPSS Statistics version 25.0, 
with a p-value <0.05 considered statistically significant. Results: Among the 240 
participants, 46 (19.2%) were diagnosed with NAFLD. Women with NAFLD had 
significantly higher rates of gestational diabetes mellitus (34.8% vs. 11.3%), hypertensive 
disorders of pregnancy (28.3% vs. 10.8%), cesarean delivery (58.7% vs. 36.6%), and 
preterm birth (23.9% vs. 9.8%) than women without NAFLD (p<0.05). Neonates born to 
mothers with NAFLD also had higher frequencies of low birth weight and neonatal  
intensive care unit admission. Conclusion: Maternal NAFLD was significantly associated 
with adverse maternal and neonatal outcomes. Early identification of NAFLD during 
antenatal care may facilitate timely risk assessment, closer maternal and fetal 
surveillance, and appropriate interventions to improve pregnancy outcomes. 
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INTRODUCTION 
Non-alcoholic fatty liver disease (NAFLD) has become one of the leading causes of chronic liver disease worldwide and 

is increasingly encountered among women of reproductive age. Closely linked to obesity, insulin resistance, metabolic 

syndrome, and type 2 diabetes mellitus, NAFLD is now recognized as an important metabolic disorder rather than a 

condition confined to the liver. The disease ranges from simple hepatic steatosis to non-alcoholic steatohepatitis, 

progressive fibrosis, cirrhosis, and, in a small proportion of patients, hepatocellular carcinoma. The growing prevalence of 

metabolic risk factors has contributed to a parallel rise in the burden of NAFLD, making it an important concern in maternal 

health [1,2]. 
 

Pregnancy is accompanied by marked physiological and metabolic adaptations that influence glucose and lipid metabolism. 

These changes may predispose susceptible women to hepatic fat accumulation or aggravate pre-existing NAFLD. 

Increasing evidence indicates that maternal NAFLD is associated with systemic inflammation, endothelial dysfunction, 

and altered placental function, all of which may adversely affect pregnancy outcomes. Consequently, NAFLD is 

increasingly regarded as a clinically relevant condition requiring greater attention during antenatal care [3,4]. Several recent 

studies have reported that women with NAFLD are at increased risk of developing gestational diabetes mellitus, 

hypertensive disorders of pregnancy, preeclampsia, cesarean delivery, preterm birth, and unfavorable neonatal outcomes. 
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Although the exact mechanisms have not been fully elucidated, insulin resistance, oxidative stress, chronic inflammation, 

and metabolic dysregulation are believed to contribute substantially to these complications [5,6]. 

 

Despite growing recognition of the clinical importance of NAFLD in pregnancy, routine screening has not yet been 

incorporated into standard antenatal practice in many healthcare settings. Furthermore, evidence from tertiary care centers 

in developing countries remains relatively limited. Better understanding of the relationship between NAFLD and pregnancy 

outcomes may help identify women at higher risk and facilitate timely preventive and therapeutic interventions. Therefore, 
the present study was undertaken to evaluate the association between non-alcoholic fatty liver disease and adverse 

pregnancy outcomes among pregnant women attending a tertiary care center. 

 

MATERIALS AND METHODS 
This hospital-based cross-sectional study was conducted in the Department of Obstetrics and Gynecology of a tertiary care 

teaching hospital over a period of 18 months (January 2024 to June 2025). The study was designed to evaluate the 

association between non-alcoholic fatty liver disease (NAFLD) and adverse pregnancy outcomes among pregnant women 

receiving antenatal care and delivering at the study center. A total of 240 pregnant women fulfilling the eligibility criteria 

were enrolled using consecutive sampling after obtaining written informed consent. Participants were evaluated during the 

second or third trimester and were followed until delivery to document maternal and neonatal outcomes. 

 

The sample size was calculated based on the expected prevalence of NAFLD during pregnancy reported in previous 

literature, assuming a 95% confidence level, 5% absolute precision, and allowing for incomplete data. Accordingly, a final 

sample size of 240 participants was considered adequate for statistical analysis. 

 

Inclusion Criteria 
• Pregnant women aged 18–40 years. 
• Singleton pregnancy. 

• Gestational age ≥20 weeks at the time of enrollment. 

• Willingness to participate and provide written informed consent. 

• Availability of liver ultrasonography during pregnancy. 

• Complete maternal and neonatal outcome records. 

 

Exclusion Criteria 
• History of alcohol consumption. 

• Known chronic liver disease, including viral hepatitis (hepatitis B or C), autoimmune liver disease, or inherited 

metabolic liver disorders. 

• Multiple gestation. 

• Pre-existing chronic hypertension or diabetes mellitus diagnosed before pregnancy. 

• Use of hepatotoxic medications or conditions causing secondary hepatic steatosis. 

• Incomplete clinical, laboratory, ultrasonographic, or pregnancy outcome records. 

 

Data Collection 
Baseline demographic and clinical information, including maternal age, parity, body mass index (BMI), gestational age, 

medical history, and obstetric characteristics, was recorded using a predesigned case record form. Routine laboratory 
investigations, including liver function tests and blood glucose measurements, were obtained from hospital records. 

Liver ultrasonography was performed by experienced radiologists using standardized diagnostic criteria. NAFLD was 

diagnosed based on ultrasonographic evidence of hepatic steatosis after excluding secondary causes of fatty liver disease. 

Maternal outcomes assessed included: 

• Gestational diabetes mellitus (GDM) 

• Gestational hypertension 

• Preeclampsia 

• Mode of delivery 

• Preterm delivery (<37 completed weeks) 

 

Neonatal outcomes included: 

• Birth weight 

• Low birth weight (<2500 g) 

• Apgar score at 5 minutes 

• Neonatal intensive care unit (NICU) admission 
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Outcome Measures 

Primary Outcome 
• Association between maternal NAFLD and adverse pregnancy outcomes. 

 

Secondary Outcomes 
• Frequency of gestational diabetes mellitus. 

• Hypertensive disorders of pregnancy. 
• Cesarean section. 

• Preterm birth. 

• Low birth weight. 

• NICU admission. 

 

Ethical Considerations 
The study protocol was reviewed and approved by the Institutional Ethics Committee before commencement of the study. 

Written informed consent was obtained from all participants before enrollment. Confidentiality of patient information was 

maintained throughout the study, and all procedures were conducted in accordance with the ethical principles outlined in 

the Declaration of Helsinki. 

 

Statistical Analysis 
Data were entered into Microsoft Excel and analyzed using IBM SPSS Statistics version 25.0 (IBM Corp., Armonk, NY, 

USA). Continuous variables were expressed as mean ± standard deviation (SD), while categorical variables were presented 

as frequencies and percentages. The independent Student's t-test was used to compare continuous variables, whereas the 

Chi-square test or Fisher's exact test was applied for categorical variables, as appropriate. Binary logistic regression analysis 

was performed to assess the independent association between NAFLD and adverse pregnancy outcomes after adjustment 
for potential confounders. Adjusted odds ratios (AORs) with 95% confidence intervals (CIs) were calculated, and a p-value 

<0.05 was considered statistically significant. 

 

RESULTS 
A total of 240 pregnant women were included in the study. Among them, 46 (19.2%) were diagnosed with non-alcoholic 

fatty liver disease (NAFLD), while 194 (80.8%) had no ultrasonographic evidence of NAFLD. 

 

Table 1: Baseline demographic and clinical characteristics of the study participants according to NAFLD status 

Characteristic NAFLD (n=46) Non-NAFLD (n=194) p-value 

Mean age (years) 29.8 ± 4.6 26.9 ± 4.2 0.001 

BMI (kg/m²) 29.1 ± 3.7 25.4 ± 3.1 <0.001 

Primigravida 16 (34.8%) 88 (45.4%) 0.20 

Multigravida 30 (65.2%) 106 (54.6%) 0.20 

Family history of diabetes 18 (39.1%) 37 (19.1%) 0.006 

 

Women with NAFLD were significantly older, had a higher mean BMI, and more frequently reported a family history of 

diabetes than those without NAFLD. Gravidity distribution was comparable between the two groups. 

 

Table 2: Association between NAFLD and adverse maternal pregnancy outcomes 

Maternal outcome NAFLD (n=46) Non-NAFLD (n=194) p-value 

Gestational diabetes mellitus 16 (34.8%) 22 (11.3%) <0.001 

Gestational hypertension 8 (17.4%) 16 (8.2%) 0.048 

Preeclampsia 5 (10.9%) 5 (2.6%) 0.018 

Cesarean section 27 (58.7%) 71 (36.6%) 0.008 

Preterm delivery 11 (23.9%) 19 (9.8%) 0.012 

 

Maternal complications were significantly more common among women with NAFLD. Gestational diabetes, hypertensive 

disorders, cesarean delivery, and preterm birth showed statistically significant associations with NAFLD. 

 

Table 3: Neonatal outcomes among study participants 

Neonatal outcome NAFLD (n=46) Non-NAFLD (n=194) p-value 

Mean birth weight (kg) 2.71 ± 0.49 2.96 ± 0.41 0.003 

Low birth weight 12 (26.1%) 20 (10.3%) 0.006 

Apgar score <7 at 5 minutes 4 (8.7%) 7 (3.6%) 0.13 

NICU admission 10 (21.7%) 19 (9.8%) 0.027 
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Infants born to mothers with NAFLD had significantly lower mean birth weight and higher rates of low birth weight and 

NICU admission. Although low Apgar scores were more frequent in the NAFLD group, the difference was not statistically 

significant. 

 

Table 4: Multivariable logistic regression analysis for predictors of adverse pregnancy outcomes 

Variable Adjusted Odds Ratio (AOR) 95% Confidence Interval p-value 

NAFLD 2.84 1.43–5.65 0.003 

BMI ≥28 kg/m² 2.18 1.19–3.99 0.011 

Maternal age ≥30 years 1.69 0.89–3.21 0.109 

Family history of diabetes 1.81 1.02–3.24 0.041 

 

After adjustment for potential confounding variables, NAFLD remained an independent predictor of adverse pregnancy 

outcomes. Higher BMI and a family history of diabetes were also significantly associated with an increased risk. 

 

 
Figure 1: Distribution of the severity of NAFLD among pregnant women with NAFLD (n=46) 

 

Most women diagnosed with NAFLD had Grade I hepatic steatosis, while advanced disease was relatively uncommon. 

 

 
Figure 2: Distribution of birth weight categories among neonates born to mothers with NAFLD (n=46) 

 

The majority of neonates (69.6%) born to mothers with NAFLD had a normal birth weight. However, 26.1% had low 

birth weight, while macrosomia was observed in only 4.3% of neonates. 
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DISCUSSION 
The findings of the present study indicate that maternal non-alcoholic fatty liver disease (NAFLD) is significantly 

associated with unfavorable pregnancy outcomes. Women diagnosed with NAFLD showed a higher frequency of 

gestational diabetes mellitus, hypertensive disorders of pregnancy, cesarean delivery, preterm birth, low birth weight, and 

neonatal intensive care unit (NICU) admission than women without NAFLD. These observations support the growing 

evidence that NAFLD is an important metabolic condition during pregnancy and should be considered a marker of 

increased obstetric risk [7,8]. 
 

The prevalence of NAFLD observed in the present study was 19.2%, which is comparable with findings reported in several 

hospital-based studies involving pregnant women. Differences in prevalence across various studies may be attributed to 

variations in study populations, maternal body mass index, ethnic background, diagnostic methods, and the increasing 

prevalence of obesity and metabolic disorders in different regions [9,10]. In the present study, gestational diabetes mellitus 

was observed more frequently among women with NAFLD than among those without the disease. This association is 

biologically plausible because hepatic fat accumulation is closely linked to insulin resistance and chronic low-grade 

inflammation, both of which contribute to impaired glucose metabolism during pregnancy. Similar findings have been 

reported in previous observational studies and systematic reviews evaluating the relationship between NAFLD and 

gestational diabetes [7,11]. 

 

Hypertensive disorders of pregnancy, including gestational hypertension and preeclampsia, were also more common among 

women with NAFLD in the present study. This relationship may be explained by endothelial dysfunction, oxidative stress, 

persistent inflammation, and impaired placental vascular function associated with hepatic steatosis. Similar associations 

have been reported in previous studies, suggesting that NAFLD may increase the risk of hypertensive complications during 

pregnancy [7,12]. Women with NAFLD in the present study also had higher rates of cesarean delivery and preterm birth. 

These findings may reflect the increased frequency of pregnancy-related complications requiring closer obstetric 
monitoring and, in some cases, earlier delivery. Similar observations have been reported in previous studies and meta-

analyses, which have shown that NAFLD is associated with an increased likelihood of preterm birth and cesarean section 

[8,11]. 

 

Neonatal outcomes were also less favorable among mothers with NAFLD. Compared with the non-NAFLD group, these 

women had a higher proportion of low birth weight infants and NICU admissions. Maternal metabolic disturbances and 

impaired placental function associated with NAFLD may contribute to these adverse neonatal outcomes. Similar findings 

have been reported in previous studies evaluating the impact of maternal NAFLD on perinatal health [10,12]. Binary 

logistic regression analysis showed that NAFLD remained an independent predictor of adverse pregnancy outcomes even 

after adjustment for potential confounding factors. This finding suggests that the increased risk associated with NAFLD 

cannot be explained solely by maternal age, body mass index, or family history of diabetes. Therefore, identifying NAFLD 

during routine antenatal evaluation may help recognize women who require closer maternal and fetal surveillance [7,8].  

 

Overall, the findings of the present study add to the growing evidence that NAFLD is an important metabolic disorder 

associated with adverse pregnancy outcomes. Rather than being considered an incidental ultrasonographic finding, NAFLD 

should be recognized as a marker of increased maternal and fetal risk. Early diagnosis, appropriate metabolic assessment, 

and closer antenatal follow-up may help improve pregnancy outcomes and reduce pregnancy-related complications [11,12]. 

 
Limitations: The present study was conducted at a single tertiary care center with a cross-sectional design, which limits 

the generalizability of the findings and precludes causal inference. In addition, NAFLD was diagnosed using 

ultrasonography rather than histopathological confirmation. 

 

CONCLUSION 
The present study demonstrated a significant association between maternal non-alcoholic fatty liver disease (NAFLD) and 

adverse pregnancy outcomes. Women with NAFLD were at increased risk of gestational diabetes mellitus, hypertensive 

disorders of pregnancy, cesarean delivery, preterm birth, low birth weight, and NICU admission. Binary logistic regression 

analysis further identified NAFLD as an independent predictor of adverse pregnancy outcomes.  

 

These findings highlight the importance of early identification of NAFLD during antenatal care to facilitate timely risk 

assessment, appropriate obstetric surveillance, and improved maternal and neonatal outcomes. Further multicenter 

prospective studies involving larger populations are needed to validate these findings and strengthen the available evidence.  
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