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Introduction: 
Non-alcoholic fatty liver disease (NAFLD) has emerged as one of the 
most common chronic liver diseases globally. It is consequent to 
inappropriate eating habits and sedentary lifestyles. It includes a 
histological spectrum of diseases, such as nonalcoholic fatty liver 
(NAFL), non-alcoholic steatohepatitis (NASH), advanced fibrosis, 
cirrhosis and hepatocellular carcinoma.(1) The estimated prevalence 
rate of NAFLD may range from 5% to 40% in Asian countries.(2) 

NAFLD patients are at higher risk of cardiovascular and liver related 
mortality. (3-4) Exercise is an important non pharmocological 
modality to prevent NAFLD and can attribute to improvement of 
patients physical fitness.(5) 

Low amount and low intensity of physical activity is presented in 
NAFLD subjects compared to age matched controls.(6).There is also 
an emerging trend of increased periods of sedentary activities, which 
may be a risk factor for cardiac health and overall mortality, however 
the association with NAFLD per se has been scarcely reported.(7,8).

Aims and Objectives: 
To  study the   Physical activity level (low, medium, high)   among 
individuals with NAFLD and without NAFLD and to study the  
relationship of  PA with NAFLD..

Materials and Methods:
Study Population-A hospital based , Case Control study was  carried 
out from September 2015 to September 2016. A total of 320 
subjects(160 Cases and 160 Controls)were included in the study. 
Participants were  recruited from the OPD of Gastroenterology & 
Medicine Department at AIIMS. 

Sample size calculation was done using the formula for comparing 
two means (Mean1 ± SD1, Mean2 ± Sd2), with statistical power of 
80% and level of significance as 5%. Using the surrogate of body fat 
percent sample size was calculated  as  160 Cases and 160 Controls.(9-
10).

Sampling technique- Adults of both sexes between the age 18 to 60 
years who fulfilled the  criteria for either or Cases or Controls were 
included.

Consent: Informed and written  consent was taken from the 
participants. 

Inclusion criteria for Cases - Ultrasound proven fatty liver with or 
without histological confirmation in the past one month; by 
questionnaire that on-going or recent (6months) alcohol consumption 
is <21 (210 gms) drinks on average per week in men and < 14 drinks 
(140 gms) on average per week in women. (11). Inclusion criteria for 
Controls  –Apparently healthy Individuals who volunteered 
(attendants of patients coming to OPD) with similar age and  BMI  
were included. 

The  (Cases and Controls)- History of chronic liver Exclusion criteria
disease and no history of intake of drugs causing fatty liver(steroids, 
valproic acid, methotrexate, tetracycline and tomoxifen), OC's/ 
Corticosteroids); Established diagnosis of Type 2 DM, CVD, 
Inflammatory Bowel disease, presence of other liver diseases and 
severe end organ diseases, HIV infection, pregnancy and lactation; 
Positive test for the presence of HBsAg, (Hepatitis B Surface Antigen), 
anti-HCV (Antibody to Hepatitis C Virus) and anti HIV antibody; 
Ongoing or recent alcohol consumption > 21 drinks (210 gms) on 
average per week in men and > 14 drinks (140 gms) on average per 
week in women within the past 6 months or history of alcohol abuse; 
Use of weight loss medications or participation in weight loss 
programs & refusal to provide consent in the study.

Ethical Approval: The study was approved by the Lady Irwin College 
Ethics Committee and  AIIMS Ethics Committee.

Demographic and Household Information was collected regarding 
age, family profile, Socio-economic assessment was based on the 
educational status, occupation and income of the patient as suggested 
by the modified Kuppuswamy socio-economic scale, using a pretested 
suitable questionnaire cum interview schedule .(12).

Clinical and radiological assessments-All participants completed a 
pretested suitable – questionnaire cum interview schedule on family 
history, past medical history, history of drug use during previous six 
months. Systolic and Diastolic blood pressures were measured twice 
on the same day after a gap of 5 minutes, using an electronic instrument 
(Model: Omron).The mean of the two readings was taken .The 

Nonalcoholic fatty liver disease (NAFLD) is a lifestyle disease. Lack of physical activity can worsen clinical condition of 
NAFLD patients. 

Objectives: To assess   Physical activity (PA) levels (low, medium and  high) among individuals with NAFLD and without NAFLD and to study 
relationship of  PA with NAFLD. 
Methods: Case Control study with Ultrasound diagnosed NAFLD cases (n=160) and subjects without NAFLD (n=160) was conducted .The  PA 
levels were studied using  GPAQ, Version 2 , based on frequency and duration  in work, travel and leisure domains. 
Results: NAFLD cases  had significantly higher values of waist and hip circumference and WHR (p<0.05). More than 50 % of NAFLD cases 
were physically inactive compared to Controls.(p<0.05). Moderate level of PA, (OR 95% CI) ([2.6 (1.04-6.34), p=0.006)] and low PA ([6.0 (2.40-
14.85), p<0.001)] were associated as a risk factor for NAFLD. 
Conclusion: Low and Moderate level of Physical Activity is a risk factor for NAFLD. 

ABSTRACT

KEYWORDS : NAFLD, Physical Activity, METS-minutes Score

RM Pandey
Professor & Head Department of Biostatistics , All India Institute Of Medical Sciences, 
New Delhi, India.

KS Madhusudan
Associate Professor, Department Of Radiodiagnosis, All India Institute of Medical 
Sciences, New Delhi, India. 

34  INDIAN JOURNAL OF APPLIED RESEARCH

Volume-8 | Issue-1 | January-2018 | PRINT ISSN - 2249-555X



presence of hypertension was defined as systolic blood pressure of 
over 140 mmHg or diastolic blood pressure of over 90 mm 
Hg.(13).Screening of NAFLD and Non NAFLD cases was  done by 
Trans abdominal ultrasonography of liver was performed using a 1-5 
MHz curvilinear transducer (iU22, Philips, Netherlands) at Radiology 
Department of AIIMS.(14) 

Anthropometric measurements- Height: The height was  recorded 
to the nearest 0.1 cm, using a stadiometer. Weight: Weight was  
recorded to the nearest 100g,using a digital scale (Model- Seca).Waist 
circumference was measured to the nearest 0.1 cm at the end of normal 
expiration. Hip  circumference was recorded to the nearest 0.1 cm. The 
WC and HC were measured at the level midway between the lowest rib 
and the iliac crest and at the level of the great trochanter, respectively. 
Body Mass Index (BMI): BMI was  calculated by Quetelet's ratio 
(Weight in kilograms divided by the square of height in meters). Cut 
offs of BMI and Waist - Hip Ratio, suggested for Asian Indian 
population were used.(15)

Physical Activity Assessment-Physical Activity Pattern was assessed 
using the Global Physical Activity  Questionnaire (GPAQ) Version 
2.(16) Information of physical activity was collected in 3 
domains(activity at work, travel and  recreational activities) along   
with information on sedentary behavior. Physical activity level was 
also   categorized into  low, moderate and high according to reported 
frequency and duration of physical activity.(16)* 

Metabolic Equivalent values were applied to activity levels for 
calculation of total physical activity. The moderate intensity and 
vigorous intensity activities were assigned MET values of 4 and 6 
respectively. The product of intensity (MET), frequency(per week) 
and duration(min) of each activity gave  the total PA as denoted by 
MET minutes per week. Based on guidelines for Analysis of the 
GPAQ, Version 2,subjects were divided into 3 physical activity levels: 
Low PA category –if the value of MET score /week does not reach for 
either high or moderate level of PA. Moderate PA category –if the 
individual meets one of these criteria- 3 days or more, each day at least 
more than 60 minutes of vigorous PA or 5 days or more, each day 
atleast more than 150 minutes of moderate PA and travel or  5  days a 
week, any combination of  moderate ,travel or vigorous activity, if the 
total score of PA reaches a minimum of 600 MET-min/week. High PA 
category-if the individual meets one of these criteria-doing at least 3 
days of vigorous PA, which reaches the minimum of 1500 MET-
min/week or 7 days a week, any combination of  moderate ,travel or 
vigorous activity, if the total score of PA reaches a minimum of 3000 
MET-min/week(16).

Statistical Analysis: Data was analysed by using statistical software 
STATA 14.0.Qualitative data expressed as frequency and percentage, 
quantitative data as Means ± SD and Median (Interquartile). 
Independent t test and Mann Whitney U test was used to compare the 
quantitative variable between the group. Logistic regression analysis 
was used to estimate Odds  by adjusting confounding factors. (p<0.05) 
was considered as statistically significant.

RESULTS:
TABLE 1. Baseline Characteristics Of Cases And Controls

Table 1. shows the mean age of cases and controls was comparable i.e 
39.8±8.4 years and 39.4 ±8.6  years respectively. The mean BMI of 
cases and controls was 26.9 ±3.4 and 26.8 ±3.6 respectively and was 
comparable. Patients with NAFLD had  significantly higher values of 
waist and hip circumference, WHR, presence of  hypertension and  
alcohol consumption (p<0.005).

Presence of  hypertension (66% versus 7%),alcohol consumption ( 
21% versus 11% (p<0.05),family history of overweight(18% versus 
9%), T2DM(28% versus 17%),Metabolic Syndrome(30% versus 3%) 
(p<0.05) were all higher in cases versus controls respectively.

Physical Activity  
In Cases versus controls low level of Physical activity was present in 
55.62 % versus  31.8 % (p= <0.001 ),moderate level of PA in 39.37 % 
versus 52.5 % (p= 0.040 ),and high level of PA in  5.0% versus 15.62 % 
(p= <0.001).

Table 2-Median Mets –Minutes Score/Week  And Median Minutes 
/Week For Various Domains Of Activity  

Table 2. shows the Median Mets –Minutes Score/week  for Work 
domain of Vigorous Intensity and for Travel  domain  was higher in 
Controls  compared to Cases and  was statistically significant 
(p<0.005).

The Controls spent more time in Vigorous activity related to work (70 
minutes/week) compared to NAFLD Cases(45 minutes/week) and the 
difference was statistically significant(p=0.014).. 

There was a statistically significant difference between the 2 groups in 
travel time (210 minutes/week in Controls versus 180 minutes/week in 
Cases; p=0.004).

The Median (IQR) Total MET score  per week in Controls was 1200 
(720-2720) per week, compared to 720 ( 420-1200) per week in 
NAFLD  Cases (p<0.001),implying  that NAFLD cases were 
physically inactive compared to their healthy counterparts.

The sedentary time was higher in NAFLD subjects (360 minutes per 
day versus Controls (300 minutes per day and statistically significant 
(p<0.001).

Figure 1. shows the Box and Whiskers plot for the  Median 
(IQR)Mets -Minutes  Score/week  in NAFLD cases versus  
controls across  3 domains of  Work, travel and recreation. 

Variable NAFLD Cases(n=160)
Mean±SD  n (%)

Controls (n=160)
Mean±SD  n (%)

p  
value

Age (Years) 39.8±8.4 39.4±8.6 0.699

BMI (kg/m) 26.9±  3.4 26.8  ± 3.6 0.809

Height (cms) 162.0±  8.6      159.56 ± 8.71 0.012

Weight(kg) 70.8±11.6 68.51± 11.5 0.068

Waist 
Circumference 

(cms)

86.57 ± 8.8      81.05 ±7.86 <0.00
1

Hip 
Circumference(cm

s)

     100.53± 8.8      96.88 ±8.18 0.000
2

WHR 0.86 ± 0.09 0.83± 0.78 0.003

Systolic BP(mm 
Hg)

127.03 ± 8.67 118.91±  5.89 <0.00
1

Diastolic BP(mm 
Hg)

81.49 ± 5.06 78.42±  5.51 <0.00
1

Pulse Rate 79.83 ± 5.45 73.08 ± 4.31 <0.00

Alcohol n(%) 33(20.63) 18(11.25)  0.022

Smoking n(%)       12(7.5 ) 19(11.88 ) 0.186

Physical Activity 
Domain    

NAFLD 
Cases(n=160)
Median(IQR)

Controls(Withou
t NAFLD(n=160)

Median(IQR)

p  
value

Work Vigorous 360 (40-480) 560 (520-2160) 0.018

Work Vigorous  
Minutes /week

45 (7.5-60) 70 (70-180) 0.014

Work Moderate 520(380-980) 720 (480-1120) 0.382

Work Moderate Minutes 
/week

120 (100-210) 150 (120-210) 0.418

Travel 720 (400-840) 800 (600-1680) 0.005

Travel Minutes /week 180 (100-210) 210 (150-420) 0.004
Recreation Vigorous 1680 (600-4800) 1040(480-1440) 0.205

Minutes /week 210 (75-600) 130 (60-180) 0.205

Recreation Moderate 600 (540-2240) 360 (240-1440) 0.234

Minutes /week 150 (135-560) 90 (60-210) 0.190
Total Mets Score/week 720(420-1200) 1200(720-2720) <0.001

Sedentry minutes/day 360(240-600) 300(240-480)   0.006
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On logistic regression analysis, moderate level of PA, OR, 95% CI 
([2.6 (1.04-6.34) , p=0.006)] and low  PA ([6.0(2.40-14.85), 
p=<0.001)] were  associated as a risk factor for NAFLD. On 
adjustment with age, gender, BMI and WHR, moderate PA ([2.6 (1.02-
6.72), p=0.045)] and low  level ([5.9 (2.23-15.30), p<0.001)] of PA still 
remained significant  as a risk factor for NAFLD.

On adjustment  with  age, gender, BMI,WHR ,smoking ,alcohol and 
blood pressure  the odds for moderate PA ([2.2 (0.81-5.77), p=0.120)] 
and low level of PA remained higher and significant as a risk factor for 
NAFLD(OR, 95% CI ([5.5 (2.04-14.97), p<0.001)] 

Discussion:
The study data describes that low and moderate physical activity is a 
risk factor for NAFLD as compared to high level of physical activity 
.Studies have revealed that lower  levels of physical activity and 
sedentary behavior is associated with NAFLD(6,17,18). 

Training of Vigorous Intensity type can tackle hepatic steatosis with 
obesity and   impaired glucose tolerance phenotype (19).Reduction in 
liver fat and improvement in cardiac function was reported by  high-
intensity interval training in NAFLD subjects. (20) The volume of 
Moderate to vigorous physical activity is an important factor for 
managing NAFLD.(21). 

The  study data showed that  NAFLD patients spent more time in 
sedentary activity compared to healthy controls.(Mean of 6.75 
hours±3.29hrs versus 5.74 hours± 2.76 hours; p< 0.001) .Other studies 
have also reported higher levels of sedentary behavior(22-23),which 
may predispose an adult to be at risk of becoming overweight or 
developing metabolic disorders 

Considering the strong link between BMI and NAFLD, it is possible 
that main effect of physical activity on NAFLD is through its 
association with body weight. In our study also, on adjustment with 
BMI and WHR, low and moderate  PA  remained significant  as a risk 
factor for NAFLD.

NAFLD was significantly associated with hypertension in our study. 
Hypertension was also reported to be associated with NAFLD in other 
studies.(24-27).Risk for NAFLD was significantly higher among 
participants who had a higher waist circumference This was similar to  
previous studies  where significant associations of NAFLD with waist 
circumference have been reported.(25-28).

Conclusion- Our findings   showed  that low and moderate physical 
activity levels were significantly higher in Cases than Controls . 
Education of NAFLD patients on increasing their physical activity 
intensity may prevent disease progression and further complications 
and  should be undertaken as part of the standard care procedures in a 
clinical setting. Future interventional studies are required to confirm 
our findings.
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