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Quality of life and nutritional status in
alcohol addicts and patients with chronic
liver disease

PANAGARIA N, VARMA K, NIJHAWAN S, MATHUR A,
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ABSTRACT

Objective: The aim of the study was to assess and compare
the nutritional status and quality of life in chronic liver
disease (alcoholic and non-alcoholic) patients and alcohol
addicts.

Methods: Patients with alcoholic liver disease (n=41), non-
alcoholic liver disease (n=40), alcohol addicts (n=25) without
liver disease and healthy controls (n=25) were randomly
selected. Nutritional status was assessed using
anthropometric measurements viz. skin fold thickness, arm
muscle circumference and area. Biochemical estimations
included liver function tests. Food intake was assessed using
48 hour recall and macro-nutrient intake was calculated. Quality
of life was assessed using the SF-36 questionnaire.

Results: The mean value of mid-arm muscle area was
significantly lower in patients from the non-alcoholic liver
disease group when compared with the other 2 groups (p=
0.0). Body fat store depletion was significantly lower in the
alcohol addict group when set against the alcoholic liver
disease and non-alcoholic liver disease groups (p= 0.0).
The mean percentages of ideal calories (p=0.0) and proteins
(p= 0.0) were significantly higher in alcohol addicts but no
significant differences in the mean percentage of fat intake
(p= 0.1) was observed. The frequency of macro-nutrient
deficiency was highest in the non-alcoholic liver disease
group (p= 0.0). Ethanol consumption was not significantly
different between alcohol addicts and patients suffering from
alcoholic liver disease (p=0.06). Patients with liver disease
(irrespective of aetiology) scored significantly lower on the
quality of life scale when compared to alcohol addicts.
Conclusions: Malnutrition is more frequent and severe in
patients suffering from chronic liver disease in comparison
to alcohol addicts. The health status is significantly poorer
in patients suffering from alcoholic liver disease. Alcohol
does not seem to play a primary role in the pathogenesis of
liver disease and malnutrition.
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INTRODUCTION

Since the liver is the central site for the metabolism of various
macro- and micro-nutrients, it is not surprising that diseases of
the liver, leading to liver dysfunction, have major metabolic
and nutritional impacts.!

Severe protein energy malnutrition (PEM) is common in
patients with advanced liver disease, with a point prevalence
of 10-100%? and alcohol has been suggested as an important
cause.’ Although PEM may not be solely responsible for liver
injury in alcoholics, PEM, together with alcoholism, may
facilitate the development of hepatic injury* and is considered
a significant predictor of survival.>¢

Protein energy malnutrition is not only common in cirrhotics
but also in alcohol addicts without liver disease.” Measured
resting energy expenditure (MREE) has also been shown to be
higher in alcohol addicts without liver disease as compared to
patients with chronic liver disease,’ thus increasing the calorie
requirements in alcoholics without liver disease.

Assessment of health-related quality of life (HRQL) is
gaining importance as the impact of the disease on the patient’s
well being and functioning may be enormous and this is true
not only for patients with alcoholic liver disease but also for
chronic alcoholics without liver disease.’

Thus, the present study was planned to assess and
compare the nutritional status and HRQOL among cirrhotics
(alcoholic and non alcoholic) and alcohol addicts without the
evidence of liver disease and to evaluate the proposed role of
ethanol and malnutrition in the pathogenesis and progression
of liver disease.

MATERIALS AND METHODS

PATIENTS:

This was a prospective study carried out in a tertiary health
care centre (Department of Gastroenterology and De-addiction
Ward, Sawai Maan Singh Medical College, Jaipur, India) over
a period of 4 months.

25 chronic alcoholics/alcohol addicts ( AA), 41 alcoholic
cirrhotics/alcoholic liver disease (ALD), 40 non-alcoholic
cirrhotics/non-alcoholic liver disease (NALD) and 25 healthy
controls were randomly selected for the study.

The subjects were included in the study on the basis of the
following criteria.

Subjects (both alcoholics and cirrhotics) who admitted to a
regular daily intake of 20 g ethanol for the past 1 year but
agreed to abstain from alcohol consumption during the study.
However, detailed history of ethanol consumption revealed
that actual ethanol intake in both the groups was much
higher. Occasional or social drinkers were excluded.

Alcohol addicts were newly diagnosed patients who had
no history of receiving any kind of de-addiction treatment (for
alcohol, smoking or tobacco) in the past. ’

Non-alcoholic cirrhotics were the patients with viral or
cryptogenic aetiology.

The diagnosis of cirrhosis (ALD and NALD) was based on
clinical, laboratory, endoscopic and/or histological criteria.
Histological confirmation of liver cirrhosis was possible in only
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6 patients. Liver biopsy was obtained through the percutaneous
route.

Patients showing signs of overt hepatic encephalopathy,
severe ascites, active gastro-intestinal bleeding, renal failure
(serum creatinine> 2.0 mg/dl), diabetes mellitus, psychiatric
problems and malignant disease were excluded.

NUTRITIONALASSESSMENT:

Nutritional status was assessed by anthropometric measurements,
biochemical estimations, dietary intake and measurement of
urinary creatinine.

All the subjects were weighed and measured for height, in
order to calculate Body Mass Index (BMI = actual weight [kg]/
height [m]?). Ideal body weight was calculated from values
given by the Life Insurance Corporation of India.?

ANTHROPOMETRIC MEASUREMENTS:

Upper limb anthropometry was used for evaluation of
malnutrition because of two main reasons, firstly, Body Mass
Index was likely to be affected by the presence of ascites and
secondly, lower limb measurements would also be influenced
by oedema in case of cirrhotics and therefore, these 2 parameters
were not used for the comparison of nutritional status with
alcohol addicts and controls.

A flexible fibre glass tape (OHAUS Corp., Florham Park,
USA) was used to measure the mid- upper arm circumference
(MUAC). Measurement was taken at the mid point between
the tip of acromian and olecranon process. Skin fold thickness
at triceps or fat fold at triceps (FFT) was determined using
Harpenden’s skin fold caliper (British Indicators Ltd,
Bedfordshire, England). Both the measurements were taken by
a single observer. From the values obtained for mid-upper arm
circumference (MUAC) and fat fold at Triceps/Triceps skin
fold (FFT/ TSF), mid-arm muscle circumference (MAMC), mid-
arm muscle area (MAMA) and mid-arm fat area (MAFA) were
calculated using the following formulae:

MAMC = [MUAC - (3.14 X FFT)]
MAMA = [(MUAC-3.14 X FFT)*/4 X 3.14]
MAFA = [(FFT X MUAC)/ 2 -3.14 X (FFT)% 4]

Values obtained were compared with an age and sex
matched population and values of MAMA below the 5"
percentile of the cut offs were taken as significant malnutrition.’

Blood investigations included routine laboratory tests
(blood sugar, haemoglobin, kidney function tests) and liver
function tests. These were analysed using the standard
techniques and were done prior to inclusion in the study and
also during the evaluation period."

Dietary intake was assessed by the 48 hour recall method.
Total energy and macronutrients (carbohydrates, proteins and
fats) were calculated for both groups. The ideal daily energy
requirement, for patients in both groups was estimated by
calculating Resting Energy Expenditure (REE) by Harris-
Benedict’s equation. To increase the accuracy of the estimate,
an injury factor of 1.3 was included for patients with liver
disease (ALD and NALD) to accommodate for the increased
caloric need resulting from their disease. Ideal protein
requirement for cirrhotics (both alcoholic and non-alcoholic)

was taken as 1.2 g/kg ideal body weight and that for AA and
controls, was taken as 1.0 g/kg ideal body weight.'"-'2 Ethanol
intake was expressed per unit of body weight. Alcohol calories
were not included in the total calories (only dietary calories
were used for the assessment and comparison in order to avoid
over estimation) while comparing with the ideal caloric intake
in all the groups.

Clinical severity was classified according to Child Pugh’s
classification (CP score)."

Health Related Quality of Life (HRQL) was assessed in all
the study groups using the SF-36 questionnaire.'

Statistical Analysis was done using Statistical Package for
Social Sciences (SPSS, ver.10 inc. Chicago, USA). Data was
expressed in the form of mean + SD. Differences between the
groups were determined by using Student’s unpaired ¢ test
and ANOVA for quantitative data and the chi square test for
qualitative data. Pearson’s product moment method (r) method
was used to study correlation between 2 variables. Logistic
regression analysis was used to identify factors significantly
associated with perceived disease progression. A p value<0.05
was considered to be statistically significant in all analyses.

100+
801
60+ AA
D ALD
40+ NALD

20+

Fig. 1: Percentage of patients with nutrient deficiency

Statistics (between 3 groups):

2p=0.0 (calorie deficiency); ® p=0.0 (protein deficiency); ©
p=0.1 (Carbohydrate deficiency); ¢ p=0.3 (fat deficiency).
!Cals=calorie deficiency; *Pros= protein deficiency; *CHO=
carbohydrate deficiency; *Fats=fat deficiency

RESULTS

All patients selected for the study were male. Of the 40 non-
alcoholic cirrhotics, 9 (22.5%) patients had viral aetiology and
for the rest (77.5%), no cause could be ascertained.

Mean age was highest in NALD patients followed by ALD
and AA and controls were 10 years younger than NALD.
Disease severity by CP score was highest in ALD patients
(Table 1).

There was no significant difference in the total ethanol
intake (g/kg IBW) among AA and ALD patients (Table I). The
total ethanol intake/day among ALD patients was not
significantly different from patients with Child’s C (2.0+ 1.8 g/
kg/d) and patients with Child’s B liver disease (2.6 +2.3 g/kg/
d); (p=0.3).

Daily caloric requirement was highest in ALD patients
followed by NALD and lowest in AA, similar to that of the
controls. This may be because of multiplication with correction



PANAGARIA ET AL

factor of 1.3 in the cirrhotic group. Daily protein requirement
also showed the same pattern because the protein requirement
for cirrhotic patients was taken as 1.2 g/kg/IBW/day and that
for AA and controls was taken as 1.0 g/ kg IBW/day (Table I).

Daily fat intake was highest among the control group,
followed by ALD, AA and NALD. Controls had the highest
consumption of proteins amongst all the four groups, followed
by AA, ALD and NALD respectively. The total calorie (p=0.6)
and carbohydrate intake (p=0.07) did not show any significant
difference among the three study groups, but were significantly
lower than the controls (Table I).

We determined the frequency of patients in all groups with
nutrient deficiency (i.e. the number of patients with the percent
mean daily intake below 100%). The frequency of nutrient
(energy, protein, carbohydrate and fat) deficiency was lowest
in the control group in comparison to the other three patient
groups (Figure 1). Calorie deficiency was seen in all patients
belonging to ALD and NALD groups, however, only 88% AA
were calorie deficient (p= 0.0). There was no significant
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difference in the frequency of carbohydrate and fat deficiency
among the three patient groups (Figure 1). Frequency of protein
deficiency was significantly higher in NALD patients (100%),
as compared to ALD and AA groups.

Clinical severity according to CP score was significantly
higher in ALD (10.15+ 1.62) patients in comparison to NALD
(9.70£ 1.62) (p=0.00). Severity of disease, to some extent, also
affected the dietary intake of patients with alcoholic liver
disease. Total calories showed no significant correlation with
Child’s score but total protein and fat showed significant
negative correlation with Child’s score (r=-0.3; p=0.0; r=-0.4;
p= 0.0, respectively) in the ALD group. Mid arm muscle area
(MAMA), an indicator of muscle mass was significantly lower
in the ALD group in comparison with AA and NALD and the
control group had the highest MAMA of all the four groups.
Mid arm fat area (MAFA), an indicator of fat stores was not
significantly different between the three groups but was
significantly higher in the controls (Table I).

Table I: Demographic, anthropometric, dietary & clinical profile of the study groups

Parameters Alcohol addicts Alcoholic liver Non-alcoholic Controls p Value
disease liver disease

Number of subjects 25 41 40 25

Age (years) 36.28+6.01 42.51+7.54 46.55+16.62 35.76x13.17 0.00

Anthropometric Profile

Mean IBW (kg) 65.54+4.87 65.50+ 3.81 63.02+ 5.23 66.09+3.52 0.03

Mean ABW (kg) 59.92+9.80 63.10+ 9.92 53.95+ 10.37 60.92+14.68 0.00

BMI (kg/m?) 21.08+2.63 22.30+ 3.49 19.59+ 3.04 21.24+5.03 0.01

MAMC (mm) 227.65+24.49 190.53+ 27.00 167.65+ 10.41 240.67+20.40 0.00

MAMA (mm?) 4172.17+872.59 2326.81+ 435.42 2246.08+ 281.81 4643.24+£790.35  0.00

MAFA (mm?) 872.02+304.05 1009.41+ 388.16 1202.64+ 240.02 1583.75£1060.03 0.00

LBM (kg) 43.40+14.62 38.49+ 11.78 30.75+ 10.74 e 0.00

Dietary Profile

Ideal daily requirements

Total calories (Kcal/day) 1558.85+ 110.45 1971.42+ 119.74 1874.74+ 206.08 1574.87+133.28  0.00

Total proteins (g/day) 65.54+ 4.87 78.60+ 4.57 75.63+ 6.25 66.09+ 3.52 0.00

Total carbohydrates (g/day) 194.86+ 13.81 246.43+ 14.97 234.34+ 25.76 196.86+ 16.66 0.00

Total fat (g/day) 51.96+ 3.68 65.71+ 3.99 62.49+ 6.87 52.50+ 4.44 0.00

Daily Intake

Total calories (Kcal/day) 1006.42+ 371.83 969.78+ 278.08 926.99+ 321.99 1444.33+508.50 0.00

Total protein (g/day) 42.08+ 24.01 36.31+ 21.30 27.85+ 17.34 44.13+ 16.69 0.03

Total carbohydrate (g/day) 169.15+ 80.97 178.05+ 88.57 137.61+ 76.18 193.46+ 63.25 0.00

Total fat (g/day) 21.04+ 18.25 40.11+ 26.25 29.63+ 25.37 53.03% 26.51 0.00

% mean of ideal daily intake

Calories (Kcal/day) 64.79+ 24.36% 49.19+ 14.46% 49.99+ 17.97% 92.53+ 34.48% 0.00

Proteins (g/day) 63.81+ 35.73% 46.15+ 26.70% 36.56+ 21.68% 66.73+ 25.11% 0.00

Carbohydrates (g/day) 87.69+ 43.87% 71.96+ 34.32% 58.93+ 31.81% 98.79+ 33.39% 0.00

Fats (g/day) 40.54+ 35.43% 60.56+ 38.30% 47.38+ 40.87% 102.55+ 53.37%  0.00

Total ethanol (g) 188.64+ 109.05 145.17+ 137.75 _ _ 0.18

% of total calories 47.4% 24.07% _ _

Clinical profile

Ascites (%) None 27 (65.8%) 22 (55%) None 0.99

None 14 (34.14%) 18 (45%)

Moderate with

Diuretics 19 (46.34%) 14 (35%)

Moderate

without diuretics 8 (19.51%) 8 (20%)

CP score 7.36+ 0.64 10.15+1.62 9.70+1.62 None 0.00

*p value< 0.05

AA- alcohol addicts, ALD- alcoholic liver disease, NALD- non- alcoholic liver disease, IBW- ideal body weight, ABW- actual body weight, BMI-
body mass index, MAMC- mid-arm muscle circumference, MAMA- mid-arm muscle area, MAFA- mid-arm fat area, LBM- lean body mass
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Our patients were defined as malnourished when the
MAMA lay below the 5" percentile of an age and sex matched
population as described by Merli et al."* 44% controls, 60%
AA, 90% patients with NALD and 100% of patients with ALD
were malnourished when assessed by the above-mentioned
criteria (chi square= 22.2; degrees of freedom= 2; p= 0.00).
MAMA showed no correlation with Child’s score in any of the
cirrhotic group (ALD r=-0.1; p=0.3; NALD r=-0.2; p=0.1) but
showed a significant positive correlation with the total calorie
intake in all the three study groups (ALD r= 0.31; p= 0.04;
NALD r=0.3; p=0.04; AAr=0.4; p=0.03). Also, total calorie
intake was deemed an independent predictor of muscle area in
ALD (p=0.04) and AA (p=0.02) groups.

Serum albumin was significantly lower in the ALD group
(3.26£0.42 g/dl) when compared with the AA (3.55+£0.42 g/dl)
and NALD (3.26+ 0.42 g/dl) groups; (p=0.000). ALD patients
had significantly higher serum bilirubin levels as compared
with the NALD and AA groups; (p=0.02). CP score negatively
correlated with the serum albumin levels in ALD patients (r=-
0.66; p=0.00)

Cirrhotics (irrespective of aetiology) scored significantly
lower on the QOL (SF-36) scale as compared to addicts and
controls (Table IT). Nearly the same frequency of patients with
alcoholic liver disease (41.4%) and non-alcoholic liver disease
(45%) reported poor health (chi square=0.10; p=0.74), whereas
only 4% alcohol addicts and none of the controls scored the
same (chi square= 26.57; p= 0.00 — for all the study groups).
We did not find any significant association of QOL domains
with Child’s score, MAMA, total dietary intake and total ethanol
intake in patients with alcoholic liver disease and in alcohol
addicts. In non-alcoholic liver disease patients, the role of
physical activity positively correlated with the total calorie
intake (r=0.32; p=0.0) and total fat intake (r=0.36; p=0.0).

However, muscle area in all the three study groups
positively correlated with the total calorie intake (which was
below the ideal intake) (Table III) and therefore, PEM in these
patients, with or without liver disease, may be a result of poor
dietary intake.

DISCUSSION
Results of the above study indicate that malnutrition is a
common finding, not only in patients with liver disease
(irrespective of aetiology) but also in chronic alcoholics without
liver disease; with greater frequency and severity among the
ALD patients.

Table II: QOL profile of study groups

As is evident from Table I, total ethanol intake was similar
in both ALD and AA. Also, ethanol intake did not vary with
disease severity in ALD patients and the Child’s score did not
show significant correlation with the total ethanol intake in
patients with alcoholic liver disease (p= 0.11). From these
observations, we may draw two main conclusions — firstly,
ethanol consumption may not be the sole contributing factor
in the pathogenesis/ development of liver disease and
secondly, total ethanol consumption may not result in higher
disease severity in cirrhotics.

Protein energy malnutrition (PEM) in the two alcoholic
groups (ALD and AA) may not be related to the total alcohol
intake as none of the parameters taken for the evaluation of
malnutrition (MAMA/MAFA) correlated with the total ethanol
intake. The degree of malnutrition was similar among ALD and
NALD patients. AA patients were less malnourished as
compared with the 2 cirrhotic groups, thus to rule out the effect
of ethanol on the nutritional status of these patients.

Total ethanol intake was not different in patients with Child
B or Child C alcoholic liver disease. This finding is in contrast
with that of a similar Indian study.' We found that the muscle
area correlated positively with the total calorie intake. This
finding was in accordance with that of Sarin et al.'®

In patients with ALD, a negative correlation was found
between total protein and fat intake and CP score. Since the CP
score was highest in ALD patients as compared with the other
2 groups, dietary intake in these patients to some extent was
limited by the disease severity, resulting in impairment of the
nutritional status in this patient group. However, no such
correlation was found in the other 2 study groups.

Serum albumin levels were low in both ALD and NALD
patients indicating poor synthesis of albumin by the diseased
liver in these patients, but were maintained in addicts without
liver disease. It therefore appears to indicate that alcohol per
se may not be responsible for lower albumin levels in this cohort
of patients. Low levels of albumin may then be attributed to
poor dietary intake, protein deficiency and disease severity,
resulting in the malfunctioning of the liver and resultant poor
synthesis of albumin by the liver.

HRQOL scores were significantly lower in the liver disease
group (irrespective of aetiology) when compared with alcohol
addicts. Frequency of patients with regards to perception of
general health was similar in both ALD and NALD groups.
This can be attributed to malnutrition, higher disease severity
and poor nutritional intake in ALD patients but there was no
significant correlation between any of these parameters.” This

Parameters AA ALD NALD Control p value
Physical functioning 52.60+ 16.65 28.13+ 9.65 43+ 16.40 97.80+ 2.53 0.00
Role Physical 46.00+ 32.02 23.13+ 27.38 33.75+ 29.7 21.25+ 0.00 0.00
Role emotional 50.67+ 34.85 15.83+ 22.63 45+ 34.22 100+ 0.00 0.00
Body ache 38.48+ 8.53 26.58+ 14.88 11.95+ 6.33 100+ 0.00 0.00
Vitality 30.00+ 4.79 16.00+ 8.56 11.88+ 6.17 98+ 2.50 0.00
General health 52.08+ 5.79 47.90+ 6.57 47.93+ 4.55 53.96+ 3.03 0.00
Mental health 25.25+ 4.58 15+ 7.46 12.50+ 5.88 98.72+ 1.9 0.00
Social functioning 41+ 9.21 18.75+£13.26 12.50+ 9.39 100+ 0.00 0.00

* p value< 0.00, p value significant for all four groups. QOL- quality of life, AA- alcohol addicts, ALD- alcoholic liver disease, NALD- non-alcoholic

liver disease
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Table III: Relationship of MAMA with ethanol intake, dietary intake
and disease severity

Mid Arm Muscle Area Total ethanol Total calorie CP score
Study Group Intake Intake

Alcohol addicts 0.21 (0.3) 0.43 (0.0) -0.00 (0.9)
Alcoholic liver disease  0.12 (0.4) 0.31 (0.0) -0.15 (0.3)
Non-alcoholic liver

disease — 0.31 (0.0) -0.21 (0.1)

*p value< 0.05; ! values outside the parenthesis is correlation
coeffecient (r). MAMA- mid-arm muscle area, QOL- quality of life,
CP- Child Pugh’s

could possibly result from the small sample size of the study
groups.

In conclusion, our results indicate that malnutrition is a
common finding among patients with liver disease and in
alcoholics without liver disease. The severity and frequency is
greater in alcoholics with liver disease. Pathogenesis of liver
disease and malnutrition may not be solely related to alcohol
intake, but other factors may have an important role to play;
for example genetic, immunological, metabolic, and apparent
viral hepatitis. Reductions in nutritional status and QOL may
be because of poor dietary intake and liver disease. There is a
possibility that any of these factors may make the liver more
sensitive to the toxic effect of ethanol.” However, predicting
liver disease is still not possible as total ethanol consumption
and dietary factors may not be solely resposible in determining
liver cirrhosis and therefore further research is required.

There were certain drawbacks of the study. Histological
evidence of the stage of liver cirrhosis was not available for all
patients. Also the sample size of the groups was too small to
generalise the results. Since alcohol addicts were also
malnourished, there is a need to formulate of guidelines
concerning dietary requirements, methods for assessment of
nutritional status and specific QOL scales in this patient group.
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