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A B S T R A C T   

Background: Malnutrition is prevalent in patients with cirrhosis and has a substantial impact on 

morbidity and mortality. Lack of nutritional understanding, coupled with misconceptions and 

dietary myths about liver disease, exacerbates this issue. Owing to the scarcity of available data, this 

research aimed to evaluate the nutritional condition of hospitalized cirrhotic patients and to 

investigate their nutritional knowledge and perceptions. Methods & Materials: This descriptive 

cross-sectional study based in a hospital was carried out for six months within the inpatient 

Departments of Medicine and Gastroenterology at Rangpur Medical College Hospital following 

protocol approval. Cirrhotic patients who satisfied the inclusion and exclusion criteria were 

recruited following the acquisition of informed written consent. Data were obtained via clinical 

assessment, pertinent investigations, and a semi-structured questionnaire created by the researcher, 

then analyzed using SPSS version 23. Results: The average age was 47.25 ± 12.05 years, with a 

higher percentage of males (69%). The majority of patients came from lower middle-class 

backgrounds, with HBV being the primary cause (44.5%). Decompensated cirrhosis occurred in 

77%, with Child–Pugh B being the most prevalent. Malnutrition impacted 52.8% as per RFH-SGA 

and was strongly correlated with disease severity, reduced education and socioeconomic status, and 

inadequate dietary knowledge (p<0.05). Conclusion: Nutritional status of one fourth to half of the 

patients of cirrhosis was not satisfactory as evidenced by rate of malnutrition detected by different 

assessment tools. It is related to both educational status, socio-economic condition as well as dietary 

knowledge of the patients. 
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INTRODUCTION 

Cirrhosis, a final pathway for a wide 

variety of chronic liver diseases, is a 

pathologic entity defined as diffuse hepatic 

fibrosis with the replacement of the normal 

liver architecture by nodules and can have 

varied clinical manifestations and 

complications [1]. Cirrhosis is a major cause 

of mortality and morbidity worldwide [2]. 

Decompensated cirrhosis is the 14th most 

common global cause of death in adults, 

the 4th in central Europe and 8th in North 

America [3,4]. 

The major complications of liver cirrhosis 

include esophageal varices, ascites, hepatic 

encephalopathy (HE), malnutrition, 

hepatopulmonary syndrome, hepatocellular 

carcinoma (HCC), hepatorenal syndrome 

(HRS), spontaneous bacterial peritonitis 

(SBP), and coagulation disorders [5]. 

Malnutrition is frequently a burden in 

patients with liver cirrhosis, occurring in 

20-50% of patients [6]. 

The progression of malnutrition is 

associated with that of progression of liver 

failure. Malnutrition has been reported in 

20% of patients with compensated cirrhosis 

and with 50% of patients with 

decompensated cirrhosis [7]. Malnutrition is 

associated with higher rate of cirrhotic 

complications, such as recurrent and 

treatment resistant ascites, susceptibility to 

infections, hepatic encephalopathy, as well 

as being independent predictors of lower 

survival in cirrhosis and in patients 

undergoing liver transplantation [8-11]. 

Accurate assessment of nutritional status is 

often difficult to obtain in patients with 

cirrhosis [12]. Multiple techniques have 

been proposed to detect malnutrition in 

patients with cirrhosis. Although there is 

no gold standard for the assessment of 

malnutrition in patients with cirrhosis, 

anthropometric measurements such as 

Body Mass Index (BMI), Mid Arm Muscle 

Circumference (MAMC), and Triceps Skin 

Fold (TSF) are currently recommended by 

many study results and anthropometry can 

be comparable in accuracy to more 

sophisticated major tools [13,14]. 

Besides anthropometric tools, different 

global assessment tool is widely practiced 

to assess nutritional status of cirrhotic 

patients. Currently two global assessment 

tools naming Subjective Global 

Assessment (SGA) and Royal Free 

Hospital- Subjective Global Assessment 

(RFH-SGA), are recommended by both 

European Association for the Study of the 

Liver Diseases (EASLD)and American 

Association for the Study of Liver Diseases 

(AASLD) nutritional guideline [6,15]. Both 

of the tools include subjective as well as 

objective parameter to assess nutritional 

status. Overall, SGA has fair to good inter-

observer reproducibility and is associated 

with various clinical and prognostic 

variables of liver transplantation [16,17]. 

A number of cirrhotic patients avoid some 

foods in their diet due to their poor dietary 

knowledge. These unnecessary dietary 

restrictions also contribute in malnutrition 

in these patients, which highlight the 

utmost need to improve their nutritional 

knowledge for their better outcome. To the 

best of our knowledge there are few studies 

in our country to explore nutritional 

concepts of cirrhotic patients. For the 

above reason our study aimed to explore 

patient’s concepts and knowledge 

regarding diet in cirrhosis in addition to 

assess their nutritional status. 

 

METHODS & MATERIALS 

Study settings: This study was a 

descriptive cross-sectional investigation 

carried out in the Departments of 

Gastroenterology and Medicine at Rangpur 

Medical College Hospital over a six-month 

from July 2018 to December 2018. 

Study population: The study included 

patients suffering from chronic liver 

disease who were admitted to the 

appropriate departments of Rangpur 

Medical College Hospital, totaling 110 

patients in the study. 

Selection criteria: A purposive sampling 

method that is non-probability was 

employed. Adult patients (≥18 years) with 
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chronic liver disease who were admitted to 

the appropriate departments and agreed to 

participate were included. Patients 

experiencing acute complications from 

cirrhosis, hepatocellular carcinoma, or 

other cancers, along with comorbid 

conditions or diseases that might notably 

impact nutritional status, were not 

included. 

Study procedure: Following the approval 

from the Ethical Review Committee and 

acquiring written informed consent from 

all participants, sociodemographic and 

clinical data were gathered through in-

person interviews utilizing a semi-

structured questionnaire. The investigator 

conducted a nutritional assessment utilizing 

standard anthropometric measurements and 

RFH-SGA to eliminate interobserver 

variation, with data being recorded and 

analyzed through SPSS version 23. 

Data analysis: The gathered data were 

checked for consistency and examined 

using SPSS v.23. Descriptive statistics 

(mean, frequency, percentage) 

encapsulated sociodemographic variables 

and dietary knowledge. Associations were 

evaluated using the chi-square test, with p 

< 0.05 regarded as statistically significant. 

Findings were displayed in tables, charts, 

and written format. 

 

RESULTS 

Table I shows that the study sample 

(n=110) was mainly middle-aged (41–60 

years, 60%), male (69%), and largely from 

rural regions (61%). The majority of 

participants had low to moderate levels of 

education, with the largest segment holding 

an SSC (31.8%) and just 12.7% being 

graduates or above. The majority belonged 

to lower and lower-middle socioeconomic 

classes (81%), with predominant 

occupations being day laborers (24.5%) 

and housewives (18.3%), signifying a 

population primarily from rural, lower 

socioeconomic backgrounds with little 

education. 

 

 

Table I 

Sociodemographic Characteristics of Study Participants (n=110). 
 

Variable Category Frequency (n) Percentage (%) 

Age (years) 18–30 13 11.8 

31–40 18 16.4 

41–50 37 33.6 

51–60 29 26.4 

61–70 8 7.3 

>70 5 4.5 

Sex Male 76 69 

Female 34 31 

Occupation Government employee 12 10.9 

Private employee 15 13.6 

Businessman 19 17.3 

Housewife 20 18.3 

Day laborer 27 24.5 

Others 10 9.1 

Unemployed 7 6.4 

Residence Urban 43 39 

Rural 67 61 

Educational 

qualification 

Illiterate 21 19.10 

Primary 20 18.20 

SSC 35 31.80 

HSC 20 18.20 

Graduation and above 14 12.70 

Socioeconomic status Lower 42 38.20 

Lower middle 47 42.70 

Upper middle 13 11.80 

Upper 08 7.30 

 

Table II presents most cirrhosis instances 

resulted from HBV (44.5%), followed by 

NASH (17.3%) and HCV (11.8%), with 

13.6% of cases having an unknown cause. 

The majority of patients exhibited 

moderate to severe liver dysfunction 

(Child–Pugh B: 41%, C: 36%), with a large 

portion classified as decompensated (77%), 

suggesting the study group largely suffered 

from advanced liver disease. 

 

 

Table II 

Etiology, Severity, and Clinical Condition of Cirrhosis among Participants in the Study (n=110). 
 

Variable Category Frequency (n) Percentage (%) 

Etiology of cirrhosis HBV 49 44.5 

Unidentified 15 13.6 

NASH 19 17.3 

HCV 13 11.8 

Wilson’s disease 6 5.5 

Others 5 4.5 

Alcoholic 3 2.7 

Severity of cirrhosis (Child–Pugh) A 25 23 

B 45 41 

C 40 36 

Clinical Status of Cirrhosis 

 

Compensated 25 23% 

Decompensated 85 77% 
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Figure 1 Nutritional Status of Patients Assessed by BMI, MAMC, and TSF 

 

Figure 1 shows nutritional evaluation 

revealed 26.4% malnourished according to 

BMI, 43.6% by MAMC, and 47.3% by 

TSF, suggesting that MAMC and TSF 

identify more cases of malnutrition than 

BMI does. 

 

 
 

Figure 2 Nutritional Status of Patients According to RFH-SGA (n=110) 

 

Figure 2 shows according to RFH-SGA, 

35.5% of patients were severely 

malnourished, 17.3% were moderately 

malnourished, and 47.3% were adequately 

nourished, indicating that over half of the 

patients had some degree of malnutrition, 

highlighting the high prevalence of 

nutritional risk in this population. 

 

Table III shows the connection between 

nutritional status and the severity of 

cirrhosis (Child–Pugh class) differed 

according to the assessment methods used. 

Utilizing RFH-SGA, malnutrition rose with 

disease severity: 24% in class A, 48.9% in 

B, and 60% in C (P=0.035). Likewise, 

MAMC and TSF demonstrated a notable 

increase in malnutrition as Child–Pugh 

class deteriorated (MAMC: 32% → 40% 

→ 55%, P=0.025; TSF: 36% → 46.7% → 

55%, P=0.042). On the other hand, BMI 

did not exhibit a notable correlation 

(P=0.512). The findings indicate that RFH-

SGA, MAMC, and TSF are more effective 

than BMI in identifying malnutrition in 

advanced cirrhosis. 

 

 

Table III 

Association of Nutritional Status with Severity of Cirrhosis (Child–Pugh Class) Using Different Assessment Tools.  
 

Tool CP Group Malnourished (n, %) Not Malnourished / Adequately Nourished (n, %) P value 

RFH-SGA A 6 (24) 19 (76) 0.035 

B 22 (48.89) 23 (51.11) 

C 24 (60) 16 (40) 

MAMC A 8 (32) 17 (68) 0.025 

B 18 (40) 27 (60) 

C 22 (55) 18 (45) 

TSF A 9 (36) 16 (64) 0.042 

B 21 (46.66) 24 (53.34) 

C 22 (55) 18 (45) 

BMI A 4 (16) 21 (84) 0.512 

B 11 (24.44) 34 (75.56) 

C 4 (13.33) 26 (86.67) 
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Table IV shows the patients' nutritional 

status was notably linked to both their 

educational qualification (P=0.031) and 

socioeconomic status (P=0.043). 

Malnutrition was more common in patients 

with less education, as 66.7% of illiterate 

individuals and 65% of those with a 

primary education experienced severe 

malnutrition, while only 14.3% of 

graduates or individuals with higher 

education faced the same issue. Likewise, 

individuals from lower socioeconomic 

backgrounds exhibited a greater incidence 

of severe malnutrition (64.3%) compared 

to those from higher socioeconomic 

backgrounds (12.5%). These results show 

that reduced education and lower 

socioeconomic status are significant risk 

factors for malnutrition in patients with 

cirrhosis. 

 

 

Table IV 

Association of Nutritional Status with Educational Qualification and Socioeconomic Status (n=110). 
 

Variable Category 
Severely 

Malnourished n (%) 

Moderately 

Malnourished n (%) 

Adequately 

Nourished n (%) 
P value 

Educational qualification Illiterate 14 (66.67) 2 (9.52) 5 (23.81) 0.031 

Primary 13 (65) 3 (15) 4 (20) 

SSC 16 (45.71) 6 (17.14) 13 (37.14) 

HSC 7 (35) 6 (30) 7 (35) 

Graduation & above 2 (14.29) 2 (14.29) 10 (71.43) 

Socioeconomic status Low 27 (64.29) 7 (16.67) 8 (19.05) 0.043 

Lower middle 19 (40.43) 9 (19.15) 19 (40.43) 

Upper middle 5 (38.46) 2 (15.38) 6 (46.15) 

Upper 1 (12.50) 1 (12.50) 6 (75)  

 

Table V shows only 40.9% received 

nutritional advice, mostly from doctors in 

hospitals; 73.3% got advice at each visit, 

and 62.2% followed it. 

 

 

Table V 

History and Compliance of Patients Regarding Nutritional Advice (n=110). 
 

Variable Category Number Frequency (%) Total (n) 

History of getting advice Yes 45 40.90 110 

No 65 59.10 

From whom you get advice (among Yes, n=45) Doctor 39 86.70 45 

Nurse 6 13.30 

From where you get advice (among Yes, n=45) Hospital 33 73.30 45 

Private chamber 12 26.70 

Have you got dietary advice in each visit? (Among Yes, n=45) Yes 33 73.30 45 

No 12 26.70 

Did you obey the advice? (Among Yes, n=45) Yes 28 62.20 45 

No 17 37.80 

 

 
 

Figure 3 Association of Nutritional Status with History of Receiving Nutritional Advice (n=110) 
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Figure 3 shows patients who had 

previously received nutritional guidance 

demonstrated a notably lower incidence of 

severe malnutrition (33.3%) in contrast to 

those who had not received any advice 

(56.9%, P=0.030). This suggests that 

obtaining dietary advice is linked to 

improved nutritional health in the study 

group. 

Table VI shows that enhanced dietary 

understanding correlated with better 

nutritional outcomes: for instance, among 

individuals aware of which foods to 

consume, 54.3% (19/35) were sufficiently 

nourished compared to 35.1% (20/57) in 

those lacking this knowledge (P=0.006). 

Consistently, sufficient dietary  

consumption significantly lowered severe 

malnutrition rates: 7.3% (3/41) compared 

to 61.4% (27/44) in the inadequate group 

and 88% (22/25) in the negligible intake 

group (P<0.001). This demonstrates that 

understanding and appropriate nutrition 

significantly enhance diet quality. 

 

 

Table VI 

Association of Dietary Knowledge and Dietary Intake with Nutritional Status of Patients (n=110). 
 

Variable Response 
Adequately 

Nourished n (%) 

Moderately 

Malnourished n (%) 

Severely 

Malnourished n (%) 

Total 

n (%) 

P 

value 

Dietary knowledge 

Do you avoid any food due to this 

disease? 

Yes 23 6 10 39 <0.001 

No 16 13 42 71 

Do you know which foods you should 

take more? 

Yes 19 7 9 35 0.006 

No 20 12 43 57 

Do you know how much kilo calories 

you need in each day? 

Yes 22 6 12 40 0.004 

No 17 13 40 70 

Sufficient knowledge about salt intake Yes 17 5 10 32 0.039 

No 22 14 42 78 

Sufficient knowledge about vitamin 

intake 

Yes 19 8 11 38 0.018 

No 20 11 41 72 

Sufficient knowledge about diet 

frequency 

Yes 26 6 12 44 <0.001 

No 13 13 40 66 

Sufficient knowledge about 

complementary food 

Yes 22 6 9 37 <0.001 

No 17 13 43 73 

Dietary intake Adequate 31 7 3 41 <0.001 

Inadequate 8 9 27 44 

Negligible 0 3 22 25 

 

DISCUSSION 

The present study included 110 patients 

with cirrhosis, with a mean age of 47.25 ± 

12.05 years, consistent with previous 

studies by Sarin et al. (51.7 ± 9.2), 

Mukherjee et al. (47.7 ± 13.4), and Sajja et 

al. (52 ± 11) [18–20]. The majority of 

participants were male (69%) and female 

(31%), aligning with findings from Sharma 

et al. (69.7% male) and Trimukhe et al. 

(male: female 2.15:1) [21,22]. Occupational 

distribution revealed 10.9% government 

employees, 13.6% private employees, 

17.3% businessmen, 18.3% housewives, 

24.5%-day laborers, 9.1% other 

occupations, and 6.4% unemployed, 

comparable to Ahsan et al., who reported 

similar percentages across occupational 

categories [23]. Educational status showed 

that 19.1% were illiterate, 18.2% had 

primary education, 31.8% completed SSC, 

18.2% HSC, and 12.7% had graduation or 

higher, reflecting trends reported by Ahsan 

et al. (2007) [23]. The majority of 

participants were from rural areas (61%), 

while 39% resided in urban regions, 

roughly consistent with Mendes et al., who 

reported 71.76% urban residency [24]. 

Socioeconomic distribution indicated that 

38.2% belonged to the lower, 42.7% to the 

lower-middle, 11.8% to the upper-middle, 

and 7.3% to the upper class, closely 

aligning with previous reports [23]. 

 

Hepatitis B virus (HBV) was identified as 

the predominant cause of cirrhosis in this 

cohort (44.5%), followed by NASH 

(17.3%), HCV (11.8%), unidentified 

causes (13.6%), Wilson’s disease (5.5%), 

other uncommon etiologies (4.5%), and 

alcoholic hepatitis (2.7%). This distribution 

is comparable to a large multicenter study 

of 770 cirrhotic patients, which reported 

HBV (49.2%), NASH (21.0%), HCV 

(14.7%), alcohol (4.0%), Wilson’s disease 

(3.6%), autoimmune hepatitis (3.0%), and 

unknown causes (4.4%) [18,25]. In the 

present study, 77% of patients were 

decompensated and 23% compensated, 

with Child–Pugh class distribution of A 

(23%), B (41%), and C (36%), consistent 

with prior observations indicating 

predominance of advanced liver disease 
[13]. 

 

Assessment of nutritional status using 

RFH-SGA revealed 35.5% of patients were 

severely malnourished, 17.3% moderately 

malnourished, and 47.3% adequately 

nourished, yielding an overall malnutrition 

prevalence of 52.8%. Anthropometric 

measures identified malnutrition in 26.4% 

by BMI, 43.6% by MAMC, and 47.3% by 

TSF, indicating that MAMC and TSF were 

more sensitive than BMI in detecting 

malnutrition. These findings align with 

previous reports suggesting malnutrition 

prevalence ranging from 20% to 80% in 

cirrhotic populations and corroborate 

Sevastianos et al., who reported 

malnutrition in 54.2% of patients by RFH-

SGA versus 18–44.6% by anthropometry 
[26]. 

 

Malnutrition prevalence increased with 

advancing disease severity. Using RFH-

SGA, malnutrition was present in 24% of 

Child–Pugh A, 48.9% of B, and 60% of C 

patients (p = 0.035). Similar increasing 

trends were observed with MAMC (32%, 

40%, 55%; p = 0.025) and TSF (36%, 

46.7%, 55%; p = 0.042), whereas BMI 

showed no significant correlation with 

disease severity (p = 0.512), indicating the 

limited sensitivity of BMI in detecting 

malnutrition in advanced cirrhosis. These 

results are consistent with findings by Rana 

et al., who reported severe malnutrition in 

27.8% of CP-A, 52.7% of CP-B, and 63% 

of CP-C patients [13]. 

 

Educational level and socioeconomic status 

significantly influenced nutritional 

outcomes. Severe malnutrition was most 

prevalent among illiterate patients (66.7%) 

and those with primary education (65%), 

decreasing progressively with higher 

educational attainment to 14.3% in 

graduates or higher (p = 0.031). Similarly, 

severe malnutrition was more frequent 

among individuals of lower socioeconomic 

status (64.3%) compared to those from 

upper-class backgrounds (12.5%) (p = 

0.043). These trends are consistent with 
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Khan et al., who reported higher 

malnutrition rates in illiterate and low 

socioeconomic groups, with marked 

reductions among patients with higher 

education and socioeconomic status [27]. 

 

Nutritional counseling was provided to 

only 40.9% of participants, predominantly 

by doctors (86.7%) in hospital settings 

(73.3%), and adherence to advice was 

observed in 62.2% of cases. Patients who 

received nutritional guidance exhibited 

significantly lower rates of severe 

malnutrition (33.3% vs. 56.9%, p = 0.030), 

highlighting the beneficial impact of 

structured dietary counseling. El-Etreby et 

al. reported higher prevalence of dietary 

counseling (71.2%), mainly by physicians 

(93.3%), with differences in the setting of 

delivery [28]. 

 

Dietary knowledge and intake were 

strongly associated with nutritional status. 

Patients with awareness of foods to 

increase, caloric needs, and adequate salt, 

vitamin, and complementary food intake 

demonstrated significantly better 

nutritional outcomes (p < 0.001–0.006). 

Adequate dietary intake markedly reduced 

severe malnutrition (7.3% vs. 61.4% and 

88% in inadequate and negligible intake 

groups, respectively, p < 0.001), indicating 

that both knowledge and implementation of 

appropriate nutrition are critical for 

maintaining nutritional health in cirrhotic 

patients [29–31]. 

 

CONCLUSION 

Malnutrition is common among cirrhotic 

patients and increases with disease 

severity. RFH-SGA, MAMC, and TSF are 

more effective than BMI in detecting 

malnutrition. Lower education, 

socioeconomic status, poor dietary 

knowledge, and lack of nutritional 

counseling significantly worsen nutritional 

outcomes. Structured dietary guidance and 

adequate nutrition knowledge are 

associated with improved nutritional status, 

highlighting the need for routine 

assessment and targeted interventions in 

this population.  
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