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ABSTRACT 

	Background: Impaired lipid metabolism is considered to be a major risk factor for the incidence of cardiovascular disease and its related disorders.

[bookmark: _Hlk206147985][bookmark: _Hlk206153836]Aims: The present study was conducted to determine the prevalence of degraded lipid parameters all over region and in urban vs rural area. This lipid prevalence in urban and rural area was performed to discover the relationship between dyslipidemia prevalence and urban and rural area which was scientifically deliberated.

Study design:  Randomized Controlled Trial 

Place and Duration of Study: Civil Hospital and two months.

Methodology: 
The research study abides the randomized controlled trial comprising of males and femalesof 18-50 years of age  suffering from ruined lipid profile levels. Blood samples were collected from the subjects so as to measure their lipid levels.  Data analysis was performed using SPSS statistical analysis. 

Results: The present research study highlighted that high prevalence of raised total cholesterol, LDL cholesterol, triglycerides, and reduced HDL cholesterol levels was observed among dyslipidemic subjects all over the region which were accounted to be 77.64%, 51.88%, 75.41% and 5.84%, correspondingly. Its prevalence was also noted scientifically in urban area vs rural area which were found to be 45.21% vs 32.43%, 26.53% vs 25.35%, 45.35% vs 30.06%, 3.23% vs 2.61%, respectively. Results discovered that  non-significant association was found between degraded lipid parameters and urban & rural area. 

Conclusion: The study concludes by ascertaining that population has a huge metabolic burden of degraded lipid parameters. And this ruined lipid load was also observed in urban area on the grounds of total cholesterol, LDL cholesterol and triglycerides levels. Elated HDL cholesterol levels were also noted in urban area as compared to rural.  But results highlighted that no scientific support was observed about the amplified prevalence in urban area in contrast with rural area. 
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1. INTRODUCTION 

Ruined dyslipidemia; elevated cholesterol, LDL cholesterol, triglycerides and lowered HDL cholesterol levels, is an intricate disease that is responsible for causing cardiovascular disease and its related disorders and it has been authenticated by numeral studies [1,2]. The ICMR-INDIAB conducted nationwide cross-sectional epidemiological study on several individuals which showed an overall prevalence to be 81.2%. In India, the complicated lipid problem has given rise to high mortality and morbidity rates [2].  This research article emphasizes about the prevalence rate of variant degraded lipid forms that are identified as important risk factors for coronary heart disease. 

Total cholesterol  
It has been demonstrated by Framingham studies that the arterial cholesterol arterial deposition has a significant and solid relation with the morbidity and mortality rates [3]. 
Following studies which highlight the increased prevalence of hypercholesterolemia in rural and urban area: 
A research study was conducted which showed up the prevalence of hypercholesterolemia ranging from 10%-15% in rural areas to 25%-30% in urban areas. ICMR-INDIAB study ascertained that the problem of hypercholesterolemia was immensely prevalent in urban and rural area by 13.9% each [4].  Another study was conducted among urban area subjects which displayed that the pervasiveness of total cholesterol among males and females was found to be 25.1% and 24.9% respectively. Familial hypercholesterolemia with a prevalence greater than 15% was scientifically considered as another factor responsible for causing cardiovascular disease [5]. 
Regional alteration was found to be the crucial factor for the causation of high levels of cholesterol which has been extensive over urban and rural area. A study proves the regional alteration by highlighting that the developed cities of India had the increased prevalence of total cholesterol in Kerala (50.3%), Goa (45.6%) and Himachal Pradesh (39.6%) [6,7].


Low Density Lipoprotein Cholesterol- 
Buildup plaque give rise to the increased LDL cholesterol that is accountable for its deposition in artery. Various clinical studies scientifically states that LDL cholesterol also give rise to the medical problem of coronary heart disease [9,10] as similar to total cholesterol. A clinical study testified that the amplified prevalence of LDL cholesterol among males and females was found to be 16.3% and 15.1%, respectively [9]. 
Clinical study indicated that pervasiveness of LDL cholesterol among population of Kerala was 52.1% followed by Goa which was 46.8%. LDL cholesterol prevalence in Jharkhand and Assam was found to be 3.2% and 4.6% respectively [9,10]. Research study highlighted that prevalence of LDL cholesterol was found to be higher in urban than rural area. Another study stated that LDL cholesterol levels were found to be risen among urban vs rural subjects (120 vs 87 mg/dl for males and 122 vs 110 mg/dl for females, p<0.001) respectively [11]. 



Triglycerides-
Epidemiologic and clinical studies ascertained that triglycerides have a crucial role in impacting the lipoprotein metabolism, protein transportation which in turn can lead to the pathogenesis of coronary artery disease [12,13,14].  
ICMR-INDIAB testified a significant upsurge in the incidence of tainted triglycerides range in urban vs rural areas (149±2.05 vs 136±1.07 mg/dl by 36.4% vs 30.0%) [19]. The dominance of high triglyceride levels was superior than increased cholesterol levels. A clinical trial showed up that 6% of participants suffered from the issue of mild hypertriglyceridemia (2.82-5.64 mmol/l) and 0.7% of had the issue of sever hypertriglyceridemia (>5.64 mmol/l) [15]. 




High Density Lipoprotein Cholesterol 
Clinical trials specified that HDL cholesterol has been regarded as a risk marker instead of risk factor [23]. Cross sectional study conducted by ICMR-INDIAB indicated that decreased HDL cholesterol concentration was found to be the most pervasive form of dyslipidemia among more than 2/3 of study population. A clinical trial was conducted where decreased HDL concentration (<0.9mmol/l) was found among 29.7% of rural population [15].   Research study executed to determine the highest prevalent form across all over states and the result showed that decreased HDL levels have been found to be the most predominant form with lesser state level differences as compared to other forms of dyslipidemia [16].

Objective of the study- 
[bookmark: _Hlk206148692][bookmark: _Hlk206148720]Keeping all this in view, the present study was executed to determine the prevalence of degraded lipid parameters all over region and in urban vs rural area. This prevalence in urban and rural area was performed to discover the relationship between dyslipidemia prevalence and urban and rural area which was also scientifically deliberated.


2. material and methods / experimental details / methodology 

Participants, study design and participant characteristics-
Dyslipidemic patients visiting the Outpatient Department (OPD) of Civil Hospital for routine medical consultations were recruited for an experimental study on a voluntary basis. The inclusion criteria for the study were: individuals diagnosed exclusively with dyslipidemia, aged between 18-50 years and not dependent on statin medication. Both male and female participants meeting these criteria were considered for the enrollment. Patients who did not volunteer or who had a history of cardiac stroke, arrhythmia, myocardial infarction, or other metabolic disorders such as diabetes, hypertension, or kidney disease were excluded from the research study.
[bookmark: _Hlk200053950][bookmark: _Hlk200053878]The study was conducted in accordance with the ethical standards set by the Clinical Trial Committee, which serves as the Ethics Committee. The research protocol was approved by the Clinical Trial Registry of India (CTRI) and the Ethical Committee of the University in Haryana, India. Written informed consent was obtained from all participants, detailing the purpose, procedures, and voluntary nature of the study .This trial is registered at Clinical Trial Registry of India- https://trialsearch.who.int/Trial2.aspx?TrialID=CTRI/2022/01/039645; Registration no. CTRI/2022/01/039645 
Study Design-
The research study was conducted in the district of Indian state of Haryana. Two hundred and forty subjects were recruited for the research study from the Civil Hospital. The study follows the randomized controlled trial which consists of males and females subjects of 18-50 years of age suffering from ruined lipid profile levels. Blood sample of dyslipidemic subjects were collected from antecubital vein so as to determine blood lipid levels. Blood collected was incubated with ascorbic acid for few hours duration and then it was centrifuged for 15 minutes at 3-4℃. Plasma lipid parameters like total cholesterol, LDL cholesterol, triglycerides and HDL cholesterol were detected using Clinical Chemistry Analyzer.   
Statistical analysis- 
Statistical analysis was performed using SPSS software. The data was presented using descriptive tables. Quantitative variables were analyzed using measures of central tendency and dispersion, including mean, median, and standard deviation. For normally distributed data, inferential statistical tests such as the independent t-test was employed to assess differences.





Randomized Controlled Trial Follows consort guideline where details have been mentioned in Appendix I

3. results and discussion

Results of the research study highpoints about the prevalence rate of varied degraded lipid forms i.e. total cholesterol, LDL cholesterol, triglycerides and HDL cholesterol in all over region and in urban and rural areas. Outcome also showcased the relationship between dyslipidemia prevalence and urban and rural area.
Total Cholesterol levels-
It was observed that the prevalence rate of total cholesterol was found to be 77.64% and prevalence in urban and rural area were observed to be 45.21% and 32.43% respectively. 


[bookmark: _Hlk206149969]It was highlighted higher level of cholesterol levels were noted in urban area as compared to rural area. To authenticate the results, statistical analysis was executed which exhibited the non-significant association between dyslipidemia and urban vs rural area among population suffering from elevated total cholesterol at p≤0.005.  No statistical difference was found between two (as shown in table 1) 

[bookmark: _Hlk206149986]Table 1   To determine the statistical association between total cholesterol levels and urban vs rural area.
	Area
(N)
	Mean 
	Standard Deviation 
	Standard Error 
	Minimum
	Maximum

	Rural 
240

Urban 
240

Variances’ 
Unequal 
N= -0.9516
Equal 
N= -0.9516
	217.344         39.04



220.561         34.899
	2.52                      119.690



2.52                      114.590
	433.3300



433.3300

	
	
	
	
	

	
	

472.1            0.3418

478.0            0.3418
	

	
	
	
	

	For H0
Variances are equal              F”=1.25        DF(239.239)                        Prob>F’=0.837






LDL cholesterol level-
Prevalence of LDL cholesterol was found to be 51.88% in all over region and its pervasive rate was uplifted in urban area (26.53%) which slightly higher than prevalence of rural area (25.35%).


[bookmark: _Hlk206151354]It was noted that prevalence of LDL cholesterol levels was high in urban area as compared to rural area. To verify the outcomes, statistical analysis was executed which exhibited the non-significant association between dyslipidemia and urban vs rural area among population suffering from total cholesterol at p≤0.005.  No statistical difference was found between two (as shown in table 2) 
[bookmark: _Hlk206151645]Table 2   To determine the statistical association between LDL Cholesterol levels and urban vs rural area.

	Area
N
	Mean 
	Standard Deviation 
	Standard Error 
	Minimum
	Maximum

	Rural 
240

Urban 
240
	122.611             35.91


124.072             34.34

	2.31                       51.7                    263.070


2.31                        53.1                    263.070


	

	Variances’ 
	
	
	

	Unequal 
-0.4554

Equal 
-0.4554
	477.1               0.6490



478.0               0.6490

	

	
	
	
	
	

	For H0
Variances  are equal 
	F”=1.09                       DF(239.239)           Prob>F’=0.4911






HDL Cholesterol level-

The dominance of decreased HDL cholesterol in urban and rural area was found to be 2.61 % and 3.23% in both the areas correspondingly. And prevalence rate of reduced HDL concentration was 5.84% in total area. 

[bookmark: _Hlk206151741]Showing the similar trend, statistical analysis highlighted the non-significant association between both the parameters among dyslipidemic population suffering from decreased HDL cholesterol at p≤0.005.  No statistical difference was found between two (as shown in table 3). 



Table 3
To determine the statistical association between decreased HDL Cholesterol levels and urban vs rural area.


	Area
N
	Mean 
	Standard Deviation 
	Standard Error 
	Minimum
	Maximum

	Rural 
240
Urban 
240
Variances’ 
Unequal 
-0.5051
Equal 
-0.5051

For H0
Variances  are equal 
	49.844         10.687


49.352          10.664
	0.6898            19.7600                       75.16
0.6888           19.7600                        78.18


	
	
	
	

	
	478.0           0.6137


478.0          0.6137
	

	
	
	
	

	
	F”=1.00           DF(239, 239)           Prob>F’=0.9735






Triglycerides
The incidence of high triglycerides level demonstrates that 75.41% of subjects suffered from the complication of hypertriglyceridemia. Along with that 45.35% of urban and 30.06% of rural population had the issue of high triglyceride levels. 


Table 4 To determine the statistical association between triglycerides levels and urban vs  rural area.


	Area
	N
	Mean 
	Standard Deviation 
	Standard Error 
	Minimum
	Maximum

	Rural 
240

Urban 
240

Variances’ 
Unequal 
-1.2786
Equal 
-1.2786
	223.5821    91.99


234.609      96.89
	5.93                         6.25                  708.350


58.92                      58.92                 708.350

	
	
	
	
	
	

	
	
	
	

	
	476.7               0.2017



478.0               0.2017
	

	
	
	
	

	For H0
Variances  are equal 
	F”=1.11                 DF(239,239)           Prob>F’=0.4235



Following the similar tendency, statistical analysis highlighted the non-significant association between both dyslipidemia and urban vs rural area among dyslipidemic population suffering from high triglycerides at p≤0.005.  No statistical difference was found between two (as shown in table 3). 
The outcome of study is referred and supported  by the review findings which ascertains that the prevalence of dyslipidemia using National Cholesterol Education Programme (NCEP) guidelines reported that 13.9% suffered from the issue of high cholesterol levels, 29.5% had hypertriglyceridemia, 72.3% suffered from decreased HDL concentration and 11.8% of population had elevated LDL cholesterol levels. It was scientifically noted the no statistical association was existed where 18.3% and 15.8% of urban population of Tamil Nadu had high levels of total cholesterol and LDL cholesterol respectively , 38.6% of participants of Chandigarh suffered from hypertriglyceridemia and 76.8% of Jharkhand people on rural side had lessened HDL levels. On other hand, another research study demonstrated that urban population had higher prevalence of dyslipidemia (74.5%) as compared to rural area (68.8%) but statistically it was found to be non-significant(p=0.246). Upsurged total choletserol, LDL cholesterol and triglycerides were slightly higher in urban area than rural area population but statistically it was non-significant. A study highlighted the overall prevalence of hypercholesterolemia, increased triglycerides and diminished HDL cholesterol levels  in rural Delhi was accounted to be 31.28% ,21.8% and 95.7% respectively. The study ascertained that significant burden of dyslipidemia was found in rural Delhi [18,19,20].

4. Discussion- 

It was scientifically observed from the experimental results and supported findings that the randomized controlled trail which was conducted for the duration of two months in civil hospital among 18-50 years of two hundred and forty dyslipidemic population, so as to determine the prevalence of degraded lipid parameters all over region and in urban vs rural area. This lipid prevalence in urban and rural area was performed to discover the relationship between dyslipidemia prevalence and urban and rural area which was scientifically deliberated.

It was noted that specific region has huge metabolic burden of degraded lipid parameters like total cholesterol (77.64%), LDL cholesterol (51.88%)l, HDL cholesterol (5.84%) and triglycerides level (75.41%) and if not controlled can lead to upsurged mortality and morbidity rates. 
Apart from this, prevalence of dyslipidemia was detected among urban and rural area. Metabolic load of both the regions was calculated and compared on the grounds of all four lipid parameters. Its prevalence was also noted scientifically in urban area vs rural area which were found to be 45.21% vs 32.43%, 26.53% vs 25.35%, 45.35% vs 30.06%, 3.23% vs 2.61%, respectively. It was discovered that pervasiveness of all four degraded lipid parameters was higher in urban area as compared to rural area. 
The statistical analysis ( t- test) was conducted to determine the association between region and dyslipidemic prevalence and it was observed that no significant association (p≤0.005) was found between two. This depicts that it is not essential that the prevalence of degraded lipid parameters will only be limited to urban area due to their poor life style habits. The tainted routine behaviors can also be worsened in the population of rural area which in turn can impact the metabolic lipid disorder. 
[bookmark: _Hlk206154267]
 





5. Conclusion
The study concludes by ascertaining that prevalence rate of upsurge total cholesterol, LDL cholesterol, triglycerides and reduced HDL cholesterol levels is extremely high and non-significant association was found between urban vs rural area in dyslipidemic population. 
This highlighted that life style habits of the person residing in any region, can be one of the crucial parameters in causing the issue of dyslipidemia. The region doesn’t impact the lipid status. 


Consent (where ever applicable)

Informed consent was obtained from all the research participants explaining about nature and detail of study.  

Ethical approval (where ever applicable)

Ethical approval and its registry for the study on broader term was obtained from Clinical Trial Registry of India. https://trialsearch.who.int/Trial2.aspx?TrialID=CTRI/2022/01/039645; Registration no. CTRI/2022/01/039645
This research study was executed according to the parameters placed by Clinical trial committee which is categorized as Ethical committee.  All methods related to human subjects involved in the research study were approved by the Clinical Trial Registry of India and even it was accepted by Ethical Committee of Kurukshtera University, Kurukshetra, Haryana, India.

CTRI  REGISTRATION NO.- CTRI/2022/01/039645
CTRI REFERENCE NO.- REF/2022/01/050407

Ethics committee approval statement- Approval statement mentioned in the link-https://trialsearch.who.int/Trial2.aspx?TrialID=CTRI/2022/01/039645
Date of approval from ethics committee or Date of registration- 21-01-2022



Appendix 
 
Consort guidelines present in Appendix I
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Ruhi Grewal and Dr. Tarvinder Jeet Kaur hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 
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