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Abstract: Fatty liver disease in absence of alcohol abuse is now emerging as a major 

health burden in the world. It represents the hepatic manifestation of the metabolic 

syndrome, a variably defined aggregate of disorders related to obesity, insulin 

resistance, hypertension and hyperlipdemia. To study the various anthropometric 

parameters in non-alcoholic fatty liver disease patients. The present study was 

conducted in the Department of Medicine on 65 patients with ultra-sonographic finding 

of fatty liver disease with no history of alcohol. Various anthropometric measurements 

like neck circumference, height, weight, waist to hip ratio, BMI were measured and 

recorded. For analysis, statistical software SPSS latest Version 20.0 was used. The 

results were analysed using the appropriate statistics. In our study we found that 45 

patients ie 69% are obese and maximum number of the patients ie 95% males and 100% 

females have their waist hip ratio above the cut off value and 64% male and 98% female 

have neck circumference more than  the cut off value . The study concludes obesity, 

neck circumference and waist: hip ratio was associated with NAFLD in our study. 

Keywords: anthropometric parameters, Obesity, waist to hip ratio, Neck circumference, 

non-alcoholic fatty liver disease. 

 

INTRODUCTION 
Non-alcoholic Fatty liver disorder (NAFLD) is 

emerging as a major health problem in parallel with 

increasing prevalence of obesity. Non-alcoholic fatty 

liver disease (NAFLD) is defined by excessive fat 

accumulation in the form of triglycerides (steatosis) in 

liver (>5% of hepatocytes histologically). The 

increasing incidence of NAFLD has extended globally 

to involve the countries of Asia Pacific region due to 

wide spread proliferation of Caloric-intense food 

consumption and increasing obesity. Prevalence of 

NAFLD in general population is estimated to be 16% - 

30%. Prevalence of NAFLD in coastal eastern India is 

estimated 24.5% [1], which shows that prevalence of 

NAFLD is also increasing in India. Obesity is the most 

important risk factor for the development of NAFLD. 

Prevalence of both NAFLD and NASH has been shown 

to be associated strongly with excess body weight in 

particular central obesity [2]. A subgroup of the patients 

have liver cell injury and inflammation in addition to 

excessive fat (steatohepatitis), that condition is 

designated as Non-alcoholic steatohepatitis (NASH). 

 

Overweight and obesity are terms used for 

people who weigh more than the limits recommended 

for their age and gender. This leads to a number of 

diseases that contribute to increased morbidity and 

mortality. Practical and easily performed methods for 

measuring obesity include various anthropometric 

measures such as body mass index (BMI), waist 

circumference (WC), waist-to-hip ratio (WHR), as well 

as the not-so-easy method of measuring the thickness of 

subcutaneous fat layer at specific sites for estimating 

body fat percentage. BMI has been adopted by most 

health professionals for obesity surveys, as it is easy to 

perform on a large scale. However, it does not depict 

the true body composition. Furthermore, visceral 

obesity, which closely relates to cholesterol levels in the 

body and its associated coronary artery disease, is better 

defined by measuring the waist circumference [3]. 

Measurement of neck circumference (NC) has recently 

been used to identify overweight and obesity and is 

observed to have good correlation with age, weight, 

waist and hip circumferences, waist-to-hip ratio, and 

BMI for both genders [4]. Besides, NC is considered an 

index of upper body obesity and correlates positively 

with changes in systolic and diastolic blood pressure 

and other components of the metabolic syndrome [5]. 

Thus the aim of this study was to find out the 

association between various anthropometric parameters 

with non-alcoholic fatty liver disease. 
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MATERIALS & METHODS 
The present study was conducted in the 

Department of Medicine on 65 patients with ultra-

sonographic finding of fatty liver disease with no 

history of alcohol. Total 65 patients with ultra-

sonographic finding of fatty liver disease were selected 

either on OPD basis or on IPD basis of Department of 

medicine, M.Y. Hospital, Indore.  

 

               Only those participants were taken into study 

that fulfilled our inclusion criteria’s. 

 

Inclusion criteria  

 All cases of Fatty liver disease assessed on 

imaging. 

 Patients of either gender. 

 All cases of NAFLD with ongoing alcohol 

consumption of not taking >21 drinks/week (10 

gms/drinks) in males and > 14 drinks/week in 

females for over two years. 

 Patients and/or his/her legally acceptable 

representative willing to provide written voluntary 

informed consent for participation in the present 

study. 

 

Exclusion criteria  

 Those having history of alcohol abuse more than 

baseline. 

 Those on steatogenic drugs for more than six 

month. 

 Those who cannot be followed during the study 

period. 

 Prisoners and orphans. 

 Patients and/or his/her legally acceptable 

representative not willing to provide written 

voluntary informed consent for participation in the 

present study.  

 

METHODOLOGY  
After identifying the suitable candidate for the 

study, the patient and/or his/her legally acceptables 

were explained in detail about the study, its 

risks/benefits, costs involved, about the study 

procedures, etc. in detail. After getting their verbal 

approval for participation, a voluntary written informed 

consent was obtained from patient and/or his/her legally 

acceptable representative. 

 

After obtaining the consent, the patients having 

fatty liver disease, but no history of alcohol 

consumption were asked to their anthropometric 

measurements like neck circumference, height, weight, 

waist to hip ratio were measured and recorded. 

 

Anthropometric measurements were conducted 

using standard techniques [6] as under:  

Weight was measured while wearing light 

clothing and without shoes, after emptying of bladder, 

using a digital scale to the nearest 100 g. Height was 

measured without shoes, with stadiometer to the nearest 

0.5 cm. BMI was calculated by dividing weight (kg) 

with the square of height (m).  

 

Waist circumference (cm) was taken 

horizontally to within 1 mm, using plastic tape measure 

at midpoint between the costal margin and iliac crest in 

the mid-axillary line, with the subject standing and at 

the end of a gentle expiration. Hip circumference (HC) 

was measured in centimetres, at the level of greater 

trochanters, with the legs close together. WC was then 

divided by HC to get the waist-to-hip ratio (WHR).  

 

The neck circumference (cm) was taken to the 

nearest 1 mm, using plastic tape measure. It was taken 

in a plane as horizontal as possible, at a point just below 

the larynx (thyroid cartilage) and perpendicular to the 

long axis of the neck (the tape line in front of the neck 

at the same height as the tape line in the back of the 

neck). While taking this reading the subject was asked 

to look straight ahead, with shoulders down, but not 

hunched. Care was taken not to involve the 

shoulder/neck muscles (trapezius) in the measurement. 

 

STATISTICAL ANALYSIS 

In the present study, results were expressed as 

Mean ± SD. All statistical analysis was done by using 

SPSS software version 20. A P value of < 0.05 will be 

considered as statistically significant. In the final report, 

the data has been represented in the form of tables and 

graphs. 

 

RESULTS 
In our study the total 65 patients with 

ultrasonography finding of fatty liver disease without 

the history of alcohol intake were selected either on 

OPD basis or on IPD basis of Department of medicine, 

M.Y. Hospital, Indore. The patients were evaluated and 

asked for various anthropometric measurements and 

these details are recorded in approved proforma in 

details. All the parameters were recorded in standard 

format and parameters were compared with each 

independent parameter using appropriate statistics.  

 

As per this table total 65 patients were 

included. In our study most of the patients were of the 

age group 41-50 years ie 33% of total patients and 

Minimum no of patients were of the age group 71-80 

years with 3% of total patients. With this table it is 

observed that maximum patients are of middle age from 

age 31-60 years comprising 76% of patients. 
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Table-1: Distribution of cases according to age group 

S.No. Age group No. Cases Percentage 

1 20-30 6 9% 

2 31-40 16 25% 

3 41-50 21 33% 

4 51-60 12 18% 

5 61-70 8 12% 

6 71-80 2 3% 

Total  65 100% 

 

 
 

Table-2: Distribution of cases according to gender 

GENDER   No. cases Percentage 

Male  22 34% 

Female  43 66% 

 

 
  

Table-3: Distribution of subject according to bmi 

S.No. BMI No. of cases Percentage 

1 <18.5(underweight) 0 0% 

2 18.5 -22.9 (Normal range) 5 8% 

3 23-24.9 ( over weight) 15 23% 

4 25-29.9( Obese – I) 23 35% 

5 >30 (Obese – II) 22 34% 

 

As per this table 22 (34%) patients are males 

and 43(66%) patients are females of total patients 

(Table-2). 

As per this table maximum patients ie. 45 

patients are obese constituting 69% of total cases 

(Table-3). 
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Table-4:  Distribution of subject according to waist hip ratio 

GENDER  WAIST HIP RATIO (%) No. of cases Percentage 

MALE  90    1 5% 

≥90 21 95% 

FEMALE  80    0 0% 

≥80 43 100% 

 

As per this table we found that in both 

categories of gender maximum number of the patients 

have waist hip ratio more than the cut off value (Table-

4). 

As per this table we found that in both 

categories of gender maximum no of patients have neck 

circumference more than the cut off value (Table-5). 

 

 
 

Table-5: Distribution of subject according to neck circumference 

GENDER  NECK CIRCUMFERENCE   NO. OF CASES PERCENTAGE 

MALE  >35.5 cm  14 64% 

<35.5 cm  8 36% 

FEMALE  ≥32 cm 42 98% 

< 32 cm 1 2% 
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Table-6: Distribution of the anthropometric para-meters across the categories of gender 

ANTHROPOMETRIC PARAMETERS MALE FEMALE P VALUE 

AGE  4411.003 4514.37 .388 

BMI  295.451 26.333.197 0.059 

NECK CIRCUMFERENCE 34.322.644 33.262.920 0.155 

WAIST HIP RATIO 92.453.759 100.1486.94 0.000 

 

As per this table various anthropometric 

parameters including age of the patients were compared 

across the Gender where it was found that variable like 

age, BMI, neck circumference approximately same 

across the gender without any significance with P 

values respectively of (0.388,0.059,0.155) but waist hip 

ratio values was significant (P=0.000). 

 

DISCUSSION 

Total 65 patients with ultrasonography finding 

of fatty liver disease without the history of alcohol 

intake were selected either on OPD basis or on IPD 

basis of Department of medicine, M.Y. Hospital, 

Indore. The patients were evaluated and asked for 

various anthropometric measurements and these details 

are recorded in approved proforma in details. All the 

parameters were recorded in standard format and 

parameters were compared with each independent 

parameter using appropriate statistics.  

 

In our study most of the patients were of the 

age group 41-50 years ie 33% followed by 31-40 years 

ie. 25% and from age group 51-60 years 18% of total 

patients and Minimum no of patients were of the age 

group 71-80 years with 3% of total patients. So with 

this we concluded that maximum patients are of middle 

age ie from age 31-60 years comprising 76% of total 

patients.   

 

In our study maximum patients are 43 (66%) 

patients are females and 22 (34%) patients are males of 

total patients but as per study done by Bellentani S  et 

al.[7]
  

 prevalence of NAFLD is higher in males and 

increases with increasing age, with a male-to-female 

ratio of 2:1. In our study females are more than the 

males because in our country females drink less alcohol 

than males due to social stigmata or ritual behaviour. 

Drinking alcohol by females is generally unacceptable 

in Indian culture. 

 

In many of the earlier NAFLD studies the 

majority of patients were females. In the report by 

Ludwig J et al. [8] 65% of patients were women. 

However, in cohorts of NAFLD patients derived from 

the general population NAFLD is more prevalent in 

males. In the largest study by Browning JD et al. [9] 

NAFLD was more prevalent in men than in women 

with a ratio of 1.1:1. This gender difference was even 

more obvious in white subjects. In white males 42% 

had increased hepatic triglyceride content compared 

with 24% of white women. In an Israeli NAFLD cohort 

derived from the general population male gender was 

associated with the diagnosis of NAFLD even after 

adjusting for obesity and abdominal obesity [10]. 

 

BMI and WC are indices of general and central 

(visceral) obesity respectively, and are an important 

first step in determining the level and distribution of 

obesity
 
[11] In our study we found that 45 patients ie 

69% are obese, 15 patients ie 23% are overweight and 

only 5 patients ie 8% are within normal range and total 

prevalence of overweight and obese are 92%. In our 

study percentage of obese patient was high (69%) in 

contrast to the percentage of obese in Behl N [12] study 

(35.5%), in his study percentage of overweight patient 

was more (37.9%) in comparison to our study (23%). It 

was due to the difference in the cut off level for 

overweight and obesity, which was ≥ 23 kg/m
2
 for 

overweight and ≥25 kg/m
2
 for obese in our study as per 

modified WHO criteria for Asian and ≥25 kg/m
2
 and 
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≥30 kg/m
2
 for overweight and obesity for his study as 

per WHO Criteria. 

 

Waist: Hip Ratio (WHR) which is also a good 

indicator for abdominal obesity. In our study maximum 

number of the patients ie 95% males and 100% females 

have their waist hip ratio above the cut off value and 

64% male and 98% female have neck circumference 

more than  the cut off value. These findings resembles 

with the findings presented by Behl N[12] who reported 

abdominal or central obesity in 92% males and 100% 

females. As per the study done by Hingorjo MR et 

al.[13]
 
and Agrawal R et al

14 
the maximum number of 

the patients are obese, have neck circumference and 

waist hip ratio above their cut off value both in males 

and females. 

 

In our study various  parameters of the patients 

were compared across the gender where it was found 

that variable like age, BMI, neck circumference were 

approximately same across the Gender without any 

statistically significance with P values of 

(0.388,0.059,0.155) respectively but waist hip ratio 

values was significant (P=0.000). 

 

The pathogenesis of NAFLD/NASH and, in 

particular, the mechanisms responsible for liver injury 

and disease progression remain still incompletely 

understood [15].
 
Since fat accumulation within the liver 

is tightly linked to insulin resistance it is not surprising 

that of obesity and diabetes, conditions associated with 

insulin resistance, are very common in NAFLD 

patients. Obesity is found in 39-100% of NAFLD 

patients, and diabetes in 5-55% [16]. The large 

differences seen in the prevalence of obesity and 

diabetes between different NAFLD cohorts are 

probably due to selection biases. The typical NAFLD 

patient is an obese middle aged individual with 

diabetes. In obese persons fatty liver affects more than 

50% [17, 18] and 100% of severely obese with diabetes 

[19]. Thus, the prevalence of NAFLD in the general 

population is linked to the frequency of obesity and 

diabetes. It is evident that overweight/obesity are 

important risk factors for developing NAFLD.  

 

CONCLUSION 

In conclusion, anthropometric parameters like 

BMI, obesity, waist: hip ratio and neck circumference, 

shows positive association with Non-alcoholic fatty 

liver disease. Therefore assessment of anthropometric 

parameters in NAFLD patients may be useful in clinical 

follow-up. In our study sample size was small 

consisting of total 65 patients with ultrasonography 

finding of fatty liver disease therefore, the results 

cannot be generalised over the whole population. 

Further investigations are required to explore the 

possible biomechanisms underlying our findings. 
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