
Vol.31 No.5 (2024): JPTCP (1050-1056)                                                                                                           Page | 1050 

Journal of Population Therapeutics 

& Clinical Pharmacology 
 

RESEARCH ARTICLE 

 DOI: 10.53555/jptcp.v31i5.6284 

 

PREVALENCE OF METABOLIC SYNDROME IN CHRONIC 

LIVER DISEASE 
 

Dr Abubakkar Alam1, Dr Muhammad Zeeshan2*, Dr Farhan Abbas Baloch3, Dr Khalid 

Shehzad4, Dr. MaazUllah5, Dr Muhammad Awais6 

 

1Consultant Gastroenterologist, Alkhidmat Hospital, Peshawar 
2*Registrar Stroke Unit, Northwest General Hospital and Research Centre, Peshawar 

3Assistant Professor, Department of Pathology, College of Medicine, Qassim University 
4Lecturer Department of Anatomy, College of Medicine, Qassim University 

5Senior Lecturer, Department of Biochemistry, Jinnah Medical College, Peshawar 
6Medicine Department, Saidu Teaching Hospital, Swat KPK 

 

*Corresponding Author: Dr Muhammad Zeeshan 

*Registrar Stroke Unit, Northwest General Hospital and Research Centre, Peshawar 

Email address: mzeeshan213@yahoo.com 

 

Abstract 

Background: Chronic liver disease (CLD) has a detrimental effect on the liver, an essential organ 

with several physiological functions, and has an influence on worldwide healthcare systems. The 

difficulties related to CLD are impaired by the increasing frequency of metabolic syndrome, 

especially in non-alcoholic fatty liver disease (NAFLD). 

Objective: The objective of this research was to ascertain the metabolic syndrome prevalence in 

people with CLD, with a particular emphasis on NAFLD. 

Methodology: A cross-sectional study of 540 NAFLD patients aged 18-55 in a medical ward of 

Hayatabad Medical Complex analyzed blood pressure, height, weight, waist circumference, and 

diagnosed metabolic syndrome and fatty liver using sonology and NCEP-ATP III criteria, 

respectively. The Mann-Whitney U test in SPSS (version 27) compared risk factor profiles between 

NAFLD and control cohorts; p<0.05 was significant. 

Results: This study found a 20.18% prevalence of NAFLD (n=109) with distinct risk factor profiles 

compared to controls. NAFLD patients had higher frequencies of both very few (0 or 1, p<0.012) and 

significantly more (4 p<0.038) risk factors, highlighting the importance of individual profiles for 

identification and intervention strategies. 

Conclusion: This study highlights a significant association between NAFLD and metabolic 

syndrome, with a prevalence of 20.18% and 33.94%, respectively, in NAFLD patients. Furthermore, 

NAFLD patients exhibit distinct risk factor profiles compared to controls, emphasizing the importance 

of individualized assessments for effective identification and management. 
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Introduction  

The liver is a vital organ in the human body that carries out many physiological processes, such as 

protein synthesis, blood clotting factor production, protein, fat, and carbohydrate metabolism, blood 

volume maintenance, immune system stimulation, growth hormone receptor signaling pathway 

control, fat and cholesterol homeostasis, glycogen synthesis, bile production, and foreign material 

breakdown [1-3].  

Chronic liver disease (CLD) affects millions of people and costs healthcare systems worldwide 

millions of dollars annually [4,5]. The prevalence of metabolic syndrome has drawn a lot of attention 

among the many problems linked to CLD, especially in relation to non-alcoholic fatty liver disease 

(NAFLD). NAFLD is described by the buildup of extra fat in the liver deprived of significant alcohol 

use [6]. Sedentary lifestyles and obesity are becoming more commonplace worldwide, and NAFLD 

is becoming a prevalent etiological factor for CLD that affects many different demographic groups 

[7]. It is crucial to comprehend the intricate relationship between metabolic syndrome and CLD, 

especially NAFLD, in order to create public health campaigns and successful treatment regimens 

[8,9]. 

Determining the frequency of metabolic syndrome in people with CLD was the aim of the study, with 

a particular emphasis on NAFLD. The multifaceted nature of metabolic syndrome allows for the 

complex interplay of factors that contribute to the severity and progression of liver disease. To manage 

the increasing burden of CLD, a review of the general population's metabolic syndrome incidence is 

necessary in order to identify high-risk individuals, create individualized treatment programs, and 

implement prevention measures. 

This work aims to both clarify the intricate processes that connect metabolic syndrome to CLD and 

identify potential therapeutic targets. Anticipated results might influence clinical guidelines, therapies 

based on evidence, and public health initiatives meant to lessen the impact of metabolic syndrome on 

CLD. This work provides valuable information on how the complexity of interactions between 

different circumstances is evolving over time by aiming to fill in significant knowledge gaps.  

 

Methodology 

Study Design 

A research using a cross-sectional design was carried out with 540 patients within the premises of 

Hayatabad Medical Complex in Peshawar, Pakistan. The patients who attended the medical ward were 

the focus of the research, and information was collected between January and December of 2018. The 

age range of those who made up the research population was between the ages of 18 and 55. At the 

time of recruiting, each participant provided written informed consent. Subsequently, each participant 

received printed questionnaires designed to gather comprehensive information on social, 

demographic, professional, dietary, and medical history aspects. 

 

Inclusion and Exclusion Criteria 

The study concentrated on those suffering from CLD receiving treatment in the medical ward of the 

Hayatabad Medical Complex in Peshawar, Pakistan, who had NAFLD. The median age of the 

participants was 18 to 55. Every subject willingly provided written informed consent. Those who did 

not meet the specified age range, those experiencing a history of strong alcohol use, and those with 

liver illnesses other than metabolic syndrome or CLD such as chronic disorders of the liver or viral 

hepatitis were excluded. 

 

Measurement Procedures 

A transportable stadiometer was used to determine the length, and an electronic weighing scale was 

employed for recording the weight. The lowest girth between the highest point of the ileum and the 

lower part of the ribcage was used to calculate the waist measurement. A mercury 

sphygmomanometer was used to measure the patient's resting blood pressure while they were sitting 

on their right upper limb following a 20-minutes rest. Employing certain enzymatic techniques, such 

as the PVS/PEGME technique to measure High-density lipoprotein (HDL) cholesterol, the GPO 
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technique for triglycerides, and the CHOD-PAP method for total cholesterol, the profile of lipids in 

the blood was ascertained. Auto analyzers were used to acquire lipid levels after fasting and hepatic 

function testing. 

 

Fatty Liver Diagnosis 

Fatty liver was identified sonologically by a wide improvement in parenchymal echogenicity, a 

steadily declining purity of the portal vein, as well as an increase in liver sound attenuation. 

 

Metabolic Syndrome Diagnosis 

The NCEP-ATP III specifications, with adjustments for waist circumference, served as the basis for 

determining the existence of metabolic syndrome in this study: The presence of at least three of the 

following signs suggested metabolic syndrome: Low HDL cholesterol (<40 mg/dl for men and <50 

mg/dl for women), hypertriglyceridemia (triglycerides ≥150 mg/dl or specific medication), fasting 

plasma glucose ≥100 mg/dl or precise drug, increased blood pressure (bp) (systolic bp ≥130 mm Hg 

or diastolic bp ≥85 mm Hg or particular medicine), or a history of diabetes Type 2. 

 

Statistical Analysis 

The data were carefully entered into Microsoft Excel (version 2016) for arrangement and then 

imported to statistical analysis using SPSS software (version 27.0). Numbers and percentages were 

used to represent categorical data, whereas the mean and standard deviation were used to represent 

continuous data. Mann-Whitney U test used for comparing the disparity in risk factor profiles between 

NAFLD and control cohorts. For the length of the study, the quantitative variables remained 

ungrouped and in their original form. A p-value of less than 0.05 was chosen as the statistically 

significant criteria. 

 

Results  

A total of 540 patients participated in the research, conducted at Hayatabad Medical Complex in 

Peshawar, Pakistan. The sample included 298 males (55.18%) and 242 females (44.82%; figure 1).  

 

 
Figure 1: Distribution of genders in the research population 

 

Table 1 of this research provides a detailed summary of the essential characteristics of the patients 

from the medical ward comprised in this research. The average age was 43.28 years, the body mass 

index (BMI) was 22.1 kg/m2, and the weight was 56.41 kg and the height was 154.8 cm. The average 

diastolic and systolic blood pressure values were 71.61 mm Hg and 124 mm Hg, respectively. In 

addition, the table shows biochemical markers such as HDL cholesterol, SGOT, SGPT, fasting blood 

sugar, and triglycerides, giving a thorough picture of the patient population's healthcare profile on the 

medical ward. 

Male

55%

Female

45%

Gender Distribution
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Table 1: Analysis of Demographic, Anthropometric, and Initial Bio-Chemical characteristics 

in the Study Population. 
Variables Mean ± Standard Deviation 

Age in years 43.28 ± 13.42 

Body Mass Index (kg/m²) 22.1 ± 4.53 

Fasting blood sugar (mg/dl) 84.38 ± 24.61 

Height (cm) 154.8 ± 8.2 

Weight (kg) 56.41 ± 9.86 

HDL cholesterol (mg/dl) 47.36 ± 16.47 

Systolic blood pressure (mm Hg) 124 ± 13.75 

Diastolic blood pressure (mm Hg) 71.61 ± 18.82 

Triglycerides (mg/dl) 95.57 ± 27.98 

SGPT 30.07 ± 11.62 

SGOT 31.74 ± 12.13 

High-density lipoprotein (HDL); SGPT, Serum Glutamate Pyruvate 

Transaminase; SGOT,  serum glutamic-oxaloacetic transaminase 

 

There were 540 participants with NAFLD, 109 of them (20.18%) had fatty liver evidence on 

ultrasonography. There were 66 males (22.14%) and 43 girls (17.76%) with NAFLD. In the NAFLD 

group (n = 37) and the control group (n = 83), the prevalence of metabolic syndrome were 33.94% 

and 19.25%, respectively. In all, 22.22% (n=120) of the patients had metabolic syndrome. 

Furthermore, no patient had a biopsy of their liver since it is not feasible to do an invasive test on a 

group of healthy, unaffected people; as a result, our research was confined to an ultrasound-based 

assessment. 

 

.  

Figure 2: Exploring the Incidence of Metabolic Syndrome in the Study Cohort 

 

This study identified a significant disparity in risk factor profiles between NAFLD and control groups, 

with NAFLD patients having a higher prevalence of both very few (0 or 1, p = 0.001 & 0.012 

respectively) and significantly more (4, p = 0.038) risk factors compared to controls. Notably, the 

presence of 3 risk factors displayed the most striking difference, with a substantially higher prevalence 

observed in the NAFLD group (32.11%) compared to controls (9.74%, p < 0.001). These findings 

underscore the importance of considering individual risk factor profiles for identifying patients at risk 

for NAFLD and implementing appropriate preventive or therapeutic strategies (table 2).  
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Table 2: Comparing Disparity in Risk Factor Profiles between NAFLD and Control Cohorts 
The quantity of risk variables Control (n=431) NAFLD (n=109) p value 

0 87 (20.19%) 6 (5.50%) 0.001** 

1 159 (36.89%) 24 (22.02%) 0.012* 

2 111  (25.76%) 29 (26.61%) 0.739 

3 42 (9.74%) 35 (32.11%) <0.001** 

4 21 (4.87%) 13 (11.93%) 0.038* 

5 11 (2.55%) 2 (1.83%) 0.774 

**indicates a statistically significant difference (p < 0.05); *indicates a statistically significant difference 

(p < 0.1). 

 

Discussion 

The increasing worldwide burden of liver illnesses and its link to unfavorable health outcomes have 

made the frequency of metabolic syndrome in chronic liver disease—especially in the setting of non-

alcoholic fatty liver disease (NAFLD) a serious concern [10]. Because of the liver's many functions 

in so many physiological processes, it is essential to comprehend the complex connections between 

metabolic syndrome and chronic liver disease [11]. Our study focused on the incidence of metabolic 

syndrome in a heterogeneous population, with a particular emphasis on NAFLD as a common 

etiological cause for CLD. 

In the general population, NAFLD was shown to be 9–25% prevalent [12,13]. The current research 

revealed a prevalence of 20.18% (n=109), with men (n=66; 22.14%) having a greater prevalence than 

females (n=43; 17.76%). The current study's findings agreed with those of other studies [14–16]. The 

current research indicates that NAFLD is somewhat prevalent in the general population. The current 

study's NAFLD prevalence is lower than previous studies, although it is still higher than average. The 

exponential increase in obesity incidence among Pakistani people may help to explain this. Pakistanis 

now make up the sixth-largest diabetic population worldwide [17]. In Pakistan, adoption of the 

harmful Western food pattern and its concomitant sedentary lifestyle are also on the rise. Each of them 

has a part in the increasing trend of NAFLD prevalence. 

In Pakistan, the prevalence of metabolic syndrome is on the rise for parallel reasons outlined earlier. 

The risk factors that are associated with metabolic syndrome and non-alcoholic fatty liver disease 

(NAFLD) are responsible for this increase. Furthermore, metabolic syndrome raises the chance of 

developing NAFLD on its own. NAFLD is regarded by many epidemiologists as the hepatic 

component of the metabolic syndrome [18, 19]. The prevalence of metabolic syndrome was higher in 

the NAFLD group (n = 37; 33.94%) than in the control group (n = 83; 19.25%), indicating a 

substantial correlation between the two conditions in the current investigation.  

The quantity of risk variables is directly correlated with the liver histology [20]. In comparison to the 

controls, the current investigation demonstrated that individuals with ultrasound evidence of fatty 

liver had a higher prevalence of metabolic syndrome risk factors. Nonetheless, the hospital 

population—rather than the broader population—was the subject of the current investigation. As a 

result, both NAFLD and metabolic syndrome would be more common than they really are. Seldom 

are research that assess the metabolic syndrome risk variables between healthy, asymptomatic 

NAFLD patients and those who do not have fatty liver.  

 

Conclusion 

This study found a significant prevalence of NAFLD (20.18%, n=109) and metabolic syndrome 

(22.22%, n=120) in the studied population. The presence of metabolic syndrome was higher in the 

NAFLD group (33.94%, n=37) compared to controls (19.25%, n=83). Moreover, NAFLD patients 

exhibited a distinct risk factor profile with higher frequencies of both fewer and significantly more 

risk factors compared to controls, highlighting the importance of individual profiles for identifying 

patients at risk. These findings suggest a potential link between NAFLD, metabolic syndrome, and 

specific risk factor profiles, warranting further investigation and targeted interventions for effective 

management and prevention. 
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