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  ABSTRACT 

 Nowadays, Thai population is starting to shift to a more sedentary lifestyle, 

while the prevalence of obesity, another serious health problem, had been increasing 

worldwide. This leads to an increased risk of non-communicable diseases, including 

cardiovascular diseases. Inflammation of adipose tissue can cause chronic low-grade 

systemic inflammation, which can be detected by an increase in high sensitivity  

C-reactive protein (hs-CRP), one of the biomarkers of cardiovascular disease risk 

prediction. According to previous studies, Hs-CRP is significantly higher in obese 

individuals, while lower physical activity is associated with higher levels of hs-CRP, 

however, the results may be mediated by the level of adiposity. Screen time, one of the 

measures for sedentary behavior, is also studied in this research. 

 Objectives: This study aimed to study the association between total physical 

activity, screen time and hs-CRP in overweight and obese adults. 

 Material and Methods: This research is a cross-sectional study conducted in 21 

healthy normal weight, overweight and obese Thai adults aged between 20 and 40 years 

old. Subjects’ body weight and height were measured, intravenous blood sample (5 mL) 
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were collected after overnight fasting, and then interviewed to answer the GPAQ 

questionnaire and screen time questionnaire.  

 Results: Using Pearson correlation coefficient, total physical activity and screen 

time had no significant correlation with hs-CRP (P>0.05), while there was a significant, 

moderate positive correlation between BMI and hs-CRP (r=0.462, P=0.035).  

 Conclusion: Total physical activity and screen time had no significant 

correlation with hs-CRP in overweight and obese adults. However, BMI had a 

significant moderate negative correlation with hs-CRP. 

Keywords: Hs-CRP, Physical Activity, Screen Time, Overweight, Obesity 



(6) 

TABLE OF CONTENTS 

 Page 

ACKNOWLEDGEMENTS (3) 

ABSTRACT (4) 

LIST OF TABLES (9) 

LIST OF FIGURES (10) 

CHAPTER  

1  INTRODUCTION 1 

1.1 Background and Rationale 1 

1.2 Research Question 2 

1.3 Objectives 2 

1.4 Research Hypothesis 3 

1.5 The Scope of the Study 3 

1.6 Conceptual Framework 3 

1.7 Definition 4 

2  LITERATURE REVIEW 6 

2.1 Overweight and Obesity 6 

2.2 High Sensitivity C-Reactive Protein (Hs-CRP) 11 

2.3 Association Between Obesity and Hs-CRP 13 

2.4 Sedentary Lifestyle and Physical Inactivity 13 

2.5 Association Between Physical Activity and Hs-CRP 14 

3  RESEARCH METHODOLOGY 16 

3.1 Study Design 16 

3.2 Study Population 16 

3.3 Study Location 16 



(7) 

TABLE OF CONTENTS (continued) 

 Page 

CHAPTER  

3.4 Sample Size Determination 16 

3.5 Inclusion Criteria 17 

3.6 Exclusion Criteria 18 

3.7 Discontinuation Criteria 18 

3.8 Variables of the Study 18 

3.9 Research Materials 18 

3.10 Research Procedure 24 

3.11 Data Collection, Outcome Measurement and Cut-offs 24 

3.12 Statistical Analysis 27 

3.13 Ethical Consideration 27 

4  RESULTS 29 

4.1 Demographic Data, Total Physical Activity, Screen Time Score and 

Hs-CRP Levels 

 

29 

4.2 Correlation between Physical Activity, Screen Time, and BMI with 

Hs-CRP 

 

32 

4.3 The Association Between BMI and Total Physical Activity 34 

5  DISCUSSION, SUGGESTIONS AND CONCLUSION 36 

5.1 Discussion 36 

5.2 Suggestions 38 

5.3 Conclusion 38 

REFERENCES 39 

 



(8) 

TABLE OF CONTENTS (continued) 

 Page 

APPENDICES 48 

APPENDIX A  ETHICAL APPROVAL  49 

APPENDIX B  INFORMED CONSENT FORM 51 

APPENDIX C  CASE RECORD FORM 53 

APPENDIX D  GPAQ QUESTIONNAIRE 55 

APPENDIX E  SCREEN TIME QUESTIONNAIRE 57 

CURRICULUM VITAE 58 

 

 

 

 

 

 

 



(9) 

LIST OF TABLES 

Table Page 

1.1 Interpretation of Pearson Correlation Coefficient 5 

3.1 MET Value Used for the Calculation of a Person’s Overall Energy 

Expenditure Using GPAQ Data 

 

25 

3.2 Obesity Classification by WPRO Criteria 26 

3.3 Hs-CRP Classification for Cardiovascular Risk 26 

4.1 Baseline Characteristics 29 

4.2 Correlation between Physical Activity, Screen Time, and BMI with  

Hs-CRP 

 

32 

4.3 The Association Between BMI and Total Physical Activity Adequacy 34 

  

  

  

  

  

 

 

 

 

 



(10) 

LIST OF FIGURES 

Figure Page 

1.1 Conceptual Framework 4 

3.1 GPAQ Questionnaire 19 

3.2 Screen Time Questionnaire 21 

3.3 Weight Scale and Stadiometer 23 

3.4 Digital Sphygmomanometer 23 

4.1 Scatter Plot Illustrating the Correlation Between Total Physical Activity 

and Hs-CRP 

 

33 

4.2 Scatter Plot Illustrating the Correlation Between Screen Time Score and 

Hs-CRP 

 

33 

4.3 Scatter Plot Illustrating the Correlation Between Body Mass Index and 

Hs-CRP 

 

34 

  

  

  

  

  

  

  

  

  

 



 

 
CHAPTER 1 

INTRODUCTION 

1.1 Background and Rationale 

Nowadays, the Thai population is starting to shift to a more sedentary lifestyle. 

The amount of time spent on physical activity is replaced by sedentary behavior, leading 

to a more negative health outcome (Liangruenrom et al., 2023). Being sedentary, such as 

watching television, playing video games, using computers or tablets, and sitting or 

lying down, is one of the risk factors of many non-communicable diseases, including 

obesity (Park et al., 2020).  Screen time, one of the measures for sedentary behavior, is 

also associated with higher risk of overweight and obesity (Nagata et al., 2023).  

Obesity is a serious health problem in Thailand and has been increasing 

worldwide (Sakboonyarat et at., 2020). About 17.1% and 23.8% of Thai adults aged 19 

and over are overweight and obese respectively, with the 40-59-year-old group found 

to have the highest prevalence, based on the Western Pacific Region of World Health 

Organization (WPRO) criteria for obesity (Jitnarin et al., 2011). An increase in BMI 

can lead to many health consequences, such as cardiovascular disease, musculoskeletal 

disorders, breathing difficulties, and even cancer (World Health Organization [WHO], 

2021; Centers for Disease Control and Prevention [CDC], 2022).  

Inflammation of adipose tissue in overweight and obesity can cause chronic 

low-grade systemic inflammation (Kunz et al., 2021), which can be detected by an 

increase in high sensitivity C-reactive protein (hs-CRP), an acute phase protein 

produced by the liver in response to proinflammatory cytokines (Polyakova & 

Mikhaylov, 2020). High sensitivity C-reactive protein (hs-CRP) is one of the biomarkers of 

cardiovascular disease risk prediction, and can be elevated in many conditions, such as 

acute infections, inflammation and trauma (Kamath et al., 2015).  
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Previous studies revealed that hs-CRP are significantly higher in obese 

individuals (Dayal et al., 2014), indicating a higher risk of cardiovascular disease. 

Another factor that could be affecting the level of hs-CRP is physical activity. Previous 

studies on the association between hs-CRP and physical activity showed that people 

with lower physical activity had higher levels of hs-CRP, however, this may be affected 

by the level of adiposity of the participants (Haapala et al., 2022; Aljaloud et al., 2022).  

Moreover, longer television screen time was significantly associated with higher C-

reactive protein level, while computer and reading time had no association (Nang et al., 

2013). 

So, the objective of this research is to study the association between hs-CRP, 

total physical activity and screen time in overweight and obese adults in the Thai 

population. 

1.2 Research Question 

Is there an association between total physical activity, screen time and hs-CRP 

in overweight and obese adults? 

1.3 Objectives 

1.3.1 Primary Objective 

  1.3.1.1 To study the association between total physical activity and hs-CRP 

in overweight and obese adults. 

  1.3.1.2 To study the association between screen time and hs-CRP in 

overweight and obese adults. 

1.3.2 Secondary Objective 

  1.3.2.1 To measure the level of hs-CRP in overweight and obese adults. 

  1.3.2.2 To study the association between BMI and hs-CRP.  
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1.4 Research Hypothesis 

Total physical activity is negatively correlated with hs-CRP in overweight and 

obese adults. 

Screen time is positively correlated with hs-CRP in overweight and obese 

adults. 

1.5 The Scope of the Study 

This research is a cross-sectional study in healthy normal weight, overweight 

and obese Thai adults aged between 20 and 40 years old to see the association between 

hs-CRP and total physical activity and the association between hs-CRP and screen time, 

and the association between BMI and hs-CRP. Moreover, the hs-CRP level was also 

measured to collect data as a reference for Thai population. Participants from Mae Fah 

Luang University Hospital are interviewed to answer the GPAQ questionnaire about 

their physical activity done in a week, and total physical activity is calculated. The 

amount of time spent on television, computer, tablets and mobile phone in one day is 

recorded. Additionally, the participants’ hs-CRP are measured from venous blood after 

overnight fasting, along with their body weight, height, and vital signs, which all the 

procedures are done by nurses from Mae Fah Luang University Hospital. Blood 

analysis is performed at N Health Laboratory.  

1.6 Conceptual Framework 

Obesity and overweight are associated with low grade systemic inflammation, 

which can be detected by an increase in hs-CRP. Also, obesity is inversely correlated 

with physical activity. However, it is still unclear about the association between 

physical activity and hs-CRP, since its level can be mediated by obesity. Screen time, 

one of the measures for sedentary behavior, is also studied in this research.  
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Figure 1.1 Conceptual Framework 

1.7 Definition 

1.7.1 Overweight: From the WPRO standard, overweight is classified as BMI 

between 23.0 and 24.9 kg/m2. 

1.7.2 Obesity: From the WPRO standard, obesity is classified as BMI greater 

than or equal to 25.0 kg/m2.  

1.7.3 Body mass index (BMI): BMI is calculated from the person’s weight and 

height. The formula is body weight (kg) divided by the square of height (m2). 

1.7.4 High sensitivity C reactive protein (hs-CRP): Serum hs-CRP is one of the 

biomarkers for cardiovascular disease risk prediction. Serum hs-CRP levels less than 1 

mg/l was classified as low risk groups, 1–3 mg/l as intermediate risk groups, and more 

than 3 mg/l as high-risk groups for global CVD (Kamath et al., 2015).  

1.7.5 Sedentary lifestyle: Being sedentary is when you have any behavior with 

an energy expenditure of 1.5 metabolic equivalent of task (MET) or less, such as sitting, 

leaning, or lying down (Park et al., 2020). 

1.7.6 Metabolic Equivalent of Task (MET): One MET is defined as the amount 

of oxygen consumed while sitting quietly at rest and is equal to 3.5 ml/min/kg or caloric 

consumption of 1 kcal/kg/hr (Jetté et al., 1990).   

1.7.7 Total Physical activity (TPA): The sum of the total MET minutes of 

physical activity done in a typical week, collected by the GPAQ questionnaire. 
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1.7.8 Global Physical Activity Questionnaire (GPAQ): Collects information on 

physical activity done in three domains: activity at work, travel to and from places, 

recreational activity (developed by WHO) 

1.7.9 Screen time: The amount of time used on mobile phones, tablets, computer 

and television 

1.7.10 Pearson Correlation: A statistical method that measures the correlation 

between two continuous variables 

 The level of Pearson correlation coefficient and the interpretation are shown as 

follows (Schober et al., 2018):  

Table 1.1 Interpretation of Pearson Correlation Coefficient 

Ρ Strength 

0.00-0.09 Negligible 

0.10-0.39 Weak 

0.40-0.69 

0.70-0.89 

0.90-1.00 

Moderate 

Strong 

Very Strong 

 



 

 
CHAPTER 2 

LITERATURE REVIEW 

 The contents studied in this thesis are divided into 5 parts:  

1. Overweight and Obesity 

2. High Sensitivity C-Reactive Protein (Hs-CRP) 

3. Association Between Obesity and Hs-CRP 

4. Sedentary Lifestyle and Physical Inactivity 

5. Association Between Physical Activity and Hs-CRP 

2.1 Overweight and Obesity 

2.1.1 Definition  

Overweight and obesity are conditions with abnormal or excessive fat 

accumulation that may impair health (WHO, 2021). Overweight is defined as a BMI 

greater than or equal to 25 kg/m², and obesity is defined as a BMI greater than or equal 

to 30 kg/m² by the World Health Organization (WHO, 2021).  

There is another classification from the WHO Western Pacific Region (WPRO) 

standard, which is more appropriate for Asians due to different body fat percentage and 

body composition from Caucasians. The WPRO criteria classified overweight with 

BMI between 23.0 and 24.9 kg/m2 and obese with BMI greater than or equal to 25.0 

kg/m2 (Jitnarin et al., 2011). 

While in Thailand, overweight is when the BMI is between 23.0-24.9 kg/m², 

and obesity is divided into levels as follow: 

Obesity level 1a BMI is between 25.0-29.9 kg/m² 

Obesity level 1b BMI is between 30.0-34.9 kg/m² 

Obesity level 2 BMI is between 35.0-39.9 kg/m² 

Obesity level 3 BMI is greater than or equal to 40 kg/m² 
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(National Health Security Office [NHSO], 2010) 

 The criteria used in this research is the WPRO standard, which is widely used 

in Asians, including this study.  

2.1.2 Prevalence 

The prevalence of overweight and obesity has been increasing worldwide 

(Sakboonyarat et at., 2020). It is also considered a serious health problem in Thailand. 

From a study in 2018, the prevalence of overweight and obesity in Thai adults aged 19 

and over was 17.1% and 23.8% respectively, based on the WRPO criteria, but only 

19.0% and 4.8% based on the WHO criteria. From the WPRO criteria, adults in the 40-

59-year-old group were found to have the highest prevalence, and the population in 

Bangkok had the highest prevalence of obesity (Jitnarin et al., 2011).  

2.1.3 Causes 

The main cause of obesity and being overweight is when there is an energy 

imbalance between calories intake and calories expended (WHO, 2021), leading to 

excess weight gain and abnormal accumulation of fat in the body (Omer, 2020). Many 

factors contribute to obesity, including genetics, individual factors and environmental 

factors (Omer, 2020).  

  2.1.3.1 Genetic 

  Obesity can be classified into 3 groups according to different genetic 

contributing mechanisms: monogenic, polygenic or syndromic. Monogenic obesity, 

which involves chromosomal deletion or single gene defects, contribute to rare and 

early onset obesity; for example, gene defects that are related to leptin deficiency, 

proopiomelanocortin (POMC) deficiency and melanocortin-4 receptor (MC4R) 

deficiency (Loos & Yeo, 2022). 

  Polygenic obesity, which involves hundreds of polymorphisms with small 

effects, is more common (Loos & Yeo, 2022). People with a genetic profile at risk have 

a higher chance of becoming obese. According to the genome-wide association studies 

(GWAS), more than 300 single nucleotide polymorphisms (SNPs) are associated with 

traits related to obesity, for example, BMI, waist-to-hip ratio, and other adiposity traits 

(Goodarzi, 2018), and more than 500 genetic loci associated with obesity have been 

identified. (Young et al., 2019). SNPs in FTO (fat mass and obesity associated gene) 
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are found in multiple populations, and studies showed that FTO are associated with 

appetite and feeding behavior, however the mechanism is not well understood (Fawcett  

& Barroso, 2010) The FTO gene can cause an increase in hunger level, caloric intake, 

body fat storage and tendency to sedentary lifestyle. Moreover, it can reduce satiety and 

lead to over-eating (Obesity Medicine Association, 2023). 

  Syndromic obesity, which is a rare inherited condition, is present at birth 

and usually associated with comorbidities, such as impaired cognitive function, 

dysmorphic features or organ abnormalities. This includes Prader-Willi syndrome, 

Bardei-Bietl syndrome and Cohen syndrome (Obesity Medicine Association, 2023). 

  2.1.3.2 Calorie intake and Energy expenditure 

  An imbalance between caloric intake and energy expenditure causes 

bodyweight change. When caloric intake exceeds energy expenditure, a state of positive 

energy balance leads to an increase in body mass, which is usually body fat. On the 

other hand, when energy expenditure exceeds energy intake, a state of negative energy 

balance leads to a loss of body mass. (Hill et al., 2012) 

  Individual factors that can affect obesity are the factors that play an 

important role in energy expenditure. These include the basal metabolic rate (BMR), 

the energy used in breaking down food, and the energy used in physical activity (Omer, 

2020). Also, excessive energy from calorie intake can contribute to fat accumulation, 

especially from high energy dense food (Lin & Li, 2021). High energy dense diets, 

which are high in energy and fat, but low in fruits, vegetables and fiber (Pour-Abbasi 

et al., 2023), are positively correlated with increased weight gain and excess adiposity 

(Rouhani et al., 2016). 

  2.1.3.3 Weight gain secondary to medical conditions and medications 

  Some diseases or endocrine disorders are related to obesity, for example, 

Cushing’s disease, hypothyroid and polycystic ovary syndrome (Omer, 2020). Also, a 

study on medication induced weight gain indicated that antipsychotics, antidepressants, 

antihyperglycemics, antihypertensives and corticosteroids all contain medications that 

were significantly associated with weight gain (Wharton et at., 2018). 

  2.1.3.4 Socioeconomic Factors 

  Obesity is more prevalent in people from lower socioeconomic classes in 

developing countries without food scarcity, presumably from high fat diets which are 
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more affordable. On the other hand, in low income countries with food scarcity, the rich 

are more susceptible to obesity because of more accessibility to excess food and less 

involvement in labor work (Omer, 2020). A study in Ghana and Nigeria, which are low-

to-middle income countries, showed that older adults in the urban with higher income 

and education were associated with a higher chance of obesity (Akpa et al., 2023). 

  2.1.3.5 Environmental Factors 

  Workplace environments can also affect obesity. Long working hours can 

lead to increased sitting time, reduced time for exercise and other physical activities, 

resulting in an increase in BMI. Also, it can affect the meal to processed food or fast 

food instead of healthier homemade food (Omer, 2020). Nowadays, the improvement 

in labor-saving technology such as communication devices and internet media 

platforms are related to a decrease in work-related energy expenditure and weight gain 

(Lee et al., 2019).  

  Neighborhoods also have an effect on obesity. A study in Canada found that 

high neighborhood walkability is associated with decreased prevalence of overweight 

and obesity (Creatore et al., 2016). Neighborhood deprivation or a neighborhood with 

crime are associated with an increased probability of being overweight (Lee et al., 

2019). 

  2.1.3.6 Lifestyle Factors 

  Recently, an improvement in socioeconomic status leads to a more 

sedentary lifestyle, which contributes to an increase in noncommunicable diseases, 

including obesity. Studies show that physical inactivity is associated with weight gain 

and sedentary behavior is associated with abdominal obesity. However, the association 

between screen time and obesity is still inconclusive (Kerkadi et al., 2019). 

2.1.4 Consequences 

People with obesity have an increased risk for many diseases and health 

problems compared to normal weight people (CDC, 2022). Being obese has an impact 

on all aspects, including physical health, mental health, and social aspects and others 

(Djalalinia et al., 2015).  
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  2.1.4.1 Physical Health 

  An increase in BMI can lead to noncommunicable diseases such as the 

followings: 

   1. Cardiovascular diseases especially heart disease and stroke, diabetes 

type 2 (WHO, 2021) 

2. Musculoskeletal disorders, especially osteoarthritis (WHO, 2021) 

   3. Cancers, including endometrial, breast, ovarian, prostate, liver, 

gallbladder, kidney, and colon (WHO, 2021) 

   4. Gallstones and gallbladder disease (CDC, 2022) 

   5. Breathing difficulties, such as asthma and sleep apnea (CDC, 2022) 

  While the BMI increases, the risk for these noncommunicable diseases also 

increases (WHO, 2021).  

  Obesity in childhood and adolescence are associated with an increased risk 

of premature morbidity and mortality, specifically cardio-metabolic morbidity 

(Djalalinia et al., 2015). They also have an increased risk of fractures, metabolic 

syndrome, and breathing problems in the future (WHO, 2021). 

  2.1.4.2 Psychosocial Health 

  Being obese may create stigma and obesity discrimination may lead to some 

mental disorders (Djalalinia et al., 2015). From previous studies, obesity is related to 

depression, eating disorders, anxiety, substance abuse, sexual abuse and more. They 

also affect an individual's self-esteem, their body image dissatisfaction, and a decreased 

quality of life (Sarwer & Polonsky, 2016).   

  Childhood obesity is also associated with psychological problems such as 

anxiety and depression, low self-esteem and lower quality of life (CDC, 2022). Obese 

children and adolescents are more involved in bullying, they suffer from both physical 

and verbal victimization, and have been excluded from group activities (Bacchini et al., 

2015). 

  2.1.4.3 Aging Process 

  Obesity increases the risk of disabilities and age-related diseases such as 

cardiovascular disease, diabetes, osteoarthritis and cancer. Moreover, it was implied 

that obesity decreases life span and affects the cellular process of aging. According to 
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previous studies, obesity is negatively associated with telomere length, which may be 

due to oxidative stress and inflammation (Salvestrini et al., 2019). 

2.2 High Sensitivity C-Reactive Protein (Hs-CRP) 

C-reactive protein (CRP) is an acute phase protein synthesized mainly by the 

liver, in response to proinflammatory cytokines, particularly interleukin-6 (Polyakova 

& Mikhaylov, 2020). Their levels can be elevated in acute infections, inflammatory 

conditions and trauma, which rise rapidly generally beyond 10 mg/L. Due to its stable 

structure, their levels don’t have much variation during the day, so high-sensitivity 

methods for measurement have been done. These include radioimmunoassay, 

immunonephelometry, immunoturbidimetry, and ELISA, which can detect CRP with a 

sensitivity range of 0.01 to 10 mg/L (Kamath et al., 2015). This helps identify low grade 

systemic inflammation, which plays an important role in atherosclerosis, so it is used 

as an atherosclerotic risk marker (Roberts, 2004).  

Hs-crp is also widely used as a biomarker for cardiovascular disease risk 

prediction. The American Heart Association and U.S. Centers for Disease Control 

(AHA/CDC) Working Group on markers of inflammation in CVD has classified serum 

Hs-CRP levels less than 1 mg/L as low risk groups, 1–3 mg/L as intermediate risk 

groups, and more than 3 mg/L as high risk groups for global CVD (Kamath et al., 2015).  

2.2.1 Role of Hs-CRP in Atherosclerosis 

Hs-CRP takes place in the atherosclerotic process by increasing the recruitment 

of monocytes to atheromatous plaque, leading to a suppression of nitric oxide release 

from vascular endothelium cells, resulting in endothelial dysfunction. It can increase 

the expression of plasminogen activator inhibitor-1 (PAI-1) and other adhesion 

molecules. Also, it increased low-density lipoprotein-cholesterol (LDL-C) uptake by 

macrophages (Kamath et al., 2015; Banait et al., 2022). 

2.2.2 Prognostic Role of Hs-CRP in Non-communicable Diseases 

People with elevated levels of baseline hs-CRP have an increased risk of 

cardiovascular disease, type 2 diabetes mellitus and hypertension. Also, elevated hs-
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CRP can increase the area of ischemic infarction by complement activation, leading to 

severe diseases like myocardial ischemia and stroke. Hs-CRP less than 1.0 mg/L is 

considered normal, while more than 2.0 mg/L is associated with poorer prognosis, 

higher complication rates and death from cardiovascular diseases (Banait et al., 2022). 

In acute myocardial infarction, hs-CRP levels can sharply rise and reach peak 

value within 48 to 72 hours and gradually decrease overtime to less than 10 mg/L. Hs-

CRP rises in response to inflammation from myocardial ischemia, before the marked 

elevation of cardiac troponin I. In patients with acute myocardial infarction, hs-CRP 

level is associated with lesion size, risk of recurrence, new onset cardiac arrhythmia, 

heart failure and mortality rate. (Polyakova & Mikhaylov, 2020; Zhang et al., 2021) 

Examples of other diseases associated with elevated levels of hs-CRP are 

obstructive sleep apnea (OSA), age-related macular degeneration (AMD), cancer with 

chronic inflammation like lung cancer, and degenerative disorders like Alzheimer’s 

disease and Parkinson’s disease (Banait et al., 2022) 

2.2.3 Factors Affecting HS-CRP 

Previous research suggested that the quantity of fat intake and type of dietary 

fat can affect the level of CRP. High fat intake, especially saturated and trans fatty acids, 

was associated with an increase in CRP levels. Also, anti-inflammatory 

supplementations like alpha-linolenic acid (ALA) and oleic acid can also decrease CRP 

levels. High refined carbohydrate intake can also affect CRP levels by increasing 

postprandial hyperglycemia which may lead to the increased circulating levels of free 

radicals and pro-inflammatory cytokines (Shen & Ordovas, 2009). 

Several studies have reported that healthy dietary habits, including higher intake 

of fruits, vegetables, lean meat, and omega-3-rich foods, were inversely correlated with 

cardiometabolic risk factors and inflammatory biomarkers, including hs-CRP (Vahid et 

al., 2022; Rostgaard-Hansen et at., 2023).  

According to a study in African Americans about the association between 

movement behaviors and CRP concentration, an increase in physical activity relative 

to sedentary behavior and sleep was associated with reductions in hs-CRP levels 

(Booker et al., 2022).  
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Smoking can also affect hs-CRP levels. It was found that smokers had 

significantly higher hs-CRP compared to non-smokers and will remain higher after 

quitting up to 20 years after cessation. In smokers, white blood cells are increased and 

recruited to inflamed tissues. IL-β and IL-6, which are increased in response to lung 

inflammation, are related to the induction of CRP synthesis (Tonstad & Cowan, 2009). 

2.3 Association Between Obesity and Hs-CRP 

Obesity is associated with low grade systemic inflammation, while hs-crp is one 

of the markers to detect the inflammatory state (Dayal et al., 2014). Monocyte-derived 

macrophages in adipose tissue can produce proinflammatory cytokines, including C-

reactive protein (CRP), interleukin-6 (IL-6) and tumor necrosis factor alpha (TNF-α). 

Increased adipose tissue in obesity can lead to an overproduction of them (Shih et al., 

2022). Previous studies show that overweight and obese children had significantly 

higher hs-CRP levels compared to normal weight children, indicating a low grade 

systemic inflammation (Dayal et al., 2014; Kitsios et al., 2013). In adults, elevated hs-

crp is also strongly correlated with obesity (Blaha et al., 2011). 

2.4 Sedentary Lifestyle and Physical Inactivity 

 Being sedentary is when you have any behavior with an energy expenditure of 

1.5 metabolic equivalent task (MET) or less, such as sitting, leaning, or lying down. 

This includes watching television, playing games, using a computer, and sitting at 

school or work (Park et al., 2020). MET values are used to estimate the energy used in 

each individual’s physical activity. Physical activity is characterized by the 

Compendium of Physical Activities into sedentary behavior (i.e., 1.0-1.5 METs), light-

intensity (1.6-2.9 METs), moderate-intensity (3-5.9 METs), and vigorous-intensity (≥6 

METs) activities (Ainsworth et al., 2011).  

According to WHO recommendations on physical activity for health, 

throughout a week, adults should do at least: 

  1. 150 minutes of moderate-intensity physical activity OR 
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  2. 75 minutes of vigorous-intensity physical activity OR 

  3. Achieving total physical activity at least 600 MET-minutes/week 

 Insufficient physical activity compared to the recommended level of regular 

physical activity is considered physical inactivity. 

2.4.1 Prevalence 

 From a study in Chiang Mai, Thailand, about a quarter (26%) of the population 

were physically inactive (Thanamee et al., 2017). Moreover, a study revealed that the 

Thai population is having a shift to a more sedentary lifestyle, with a significant amount 

of physical activity replaced by sedentary behavior overtime (Liangruenrom et al., 

2023). 

2.4.2 Consequences 

A sedentary lifestyle increases the risk of non-communicable diseases, 

including cardiovascular diseases, obesity, diabetes, hypertension and cancer (Park et 

al., 2020). An increase in screen time is associated with higher overweight and obesity 

risk (Nagata et al., 2023). High levels of sedentary behavior are also associated with 

health outcomes of poor cognitive function, depression, function and disability, and 

decreased quality of life in adults. Reducing or stopping sedentary behavior may help 

improve body composition and markers of cardiometabolic risk (Saunders et al., 2020).  

Physical activity decreases the risk of cognitive decline and age-related 

diseases, leading to successful aging with good physical function and mental health 

(Szychowska & Drygas, 2022).  

2.5 Association Between Physical Activity and Hs-CRP 

Physical activity is inversely associated with quantitative CRP, independent of 

body adiposity. The association was mild but significant due to a large population but 

small variation of CRP levels. A recent study showed that people with high physical 

activity were associated with lower hs-CRP compared to people with low physical 

activity, but this may be due to more overweight and obese participants in the low 

physical activity group (Aljaloud et al., 2022).  
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 Another study done in children indicated that higher levels of sedentary time 

and lower levels of physical activity were associated with higher levels of biomarkers 

for inflammation, including hs-CRP. However, the result was found in children with 

higher body fat percentage, but not in children with lower body fat percentage. This 

suggested that the associations may possibly be mediated by the level of adiposity 

(Haapala et al., 2022).  

 A study about the association between sedentary behaviors and cardio-

metabolic biomarkers revealed that longer television screen time was significantly 

associated with higher C-reactive protein, while computer and reading time had no 

association with C-reactive protein (Nang et al., 2013).  

According to previous studies, hs-CRP is positively correlated with obesity and 

negatively correlated with physical activity. However, it was suggested that the results 

of elevated hs-CRP in the low physical activity group might be mediated by obesity. 

Meanwhile, the association between screen time and hs-CRP was still unclear. 

Therefore, this study was conducted to study the association between physical activity, 

screen time and hs-CRP in normal weight, overweight and obese adults in Thailand. 

 

 

 



 

 
CHAPTER 3 

RESEARCH METHODOLOGY 

3.1 Study Design 

A cross-sectional clinical study design 

3.2 Study Population 

Healthy Thai males and females, aged between 20 and 40 years old, with BMI 

equal to or more than 18.5 kg/m² 

3.3 Study Location 

Mae Fah Luang University Hospital, Bangkok, Thailand 

3.4 Sample Size Determination 

Due to lack of information about physical activity and hs-CRP from previous 

researches, sample size was calculated by using the reference data from a similar article, 

Disparate Habitual Physical Activity and Dietary Intake Profiles of Elderly Men with 

Low and Elevated Systemic Inflammation by Dimitrios Draganidis (Draganidis et al., 

2018). 
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𝑍𝐹  =  
1

2
𝑙𝑛 (

1 + |𝑟|

1 − |𝑟|
) 

𝑍𝐹  =  
1

2
𝑙𝑛 (

1 + |−0.37|

1 − |−0.37|
) 

𝑍𝐹  =  0.388 

 Where;  

𝑟  = the expected correlation coefficient between hs-CRP and total physical 

activity (-0.37) 

𝑍𝐹 = Fisher’s transformation of the correlation coefficient 

𝑛 =  
(𝑍𝛼 + 𝑍𝛽)2

𝑍𝐹
+ 3 

𝑛 =  
(1.645 + 0.84)2

0.388
+ 3  

𝑛 = 18.92  

𝑛 ≈  19 

 Where; 

𝑛 = Sample size 

𝑍𝛼 = Z-score at confidence interval of 95% (1.645) 

𝑍𝛽 = Z-score for the desired power of 80% (0.84) 

  

The expected dropout rate was 10% (∼ 2). 

Total sample size 19 + 2 = 21  

In this study, 21 subjects were enrolled.  

3.5 Inclusion Criteria 

3.5.1 Male and female participants aged between 20 and 40 years old 

3.5.2 BMI equal to or more than 18.5 kg/m² 

3.5.3 Non-smokers or quitted smoking for more than 20 years  

3.5.4 Participants are healthy and not on any supplements or medication 

 3.5.5 Willingness to sign the informed consent and follow the instructions given 

3.5.6 Participants accepted to examine blood samples 
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3.6 Exclusion Criteria 

3.6.1 Pregnant and breastfeeding women 

 3.6.2 Participants with other inflammatory conditions, such as autoimmune 

diseases, inflammatory bowel disease, inflammatory joint diseases, cancer 

3.6.3 Participants with recent infections (within 2 weeks) 

3.6.4 Participants with recent traumas (within 2 weeks) 

3.7 Discontinuation Criteria 

3.7.1 Participants who want to drop out of the study 

3.7.2 Participants who cannot comply with the instructions. 

3.7.3 Participants who suffer from serious illness during the study 

3.7.4 Participants with hs-CRP more than 10 mg/L 

3.8 Variables of the Study 

3.8.1 Independent Variables 

  3.8.1.1 Total Physical Activity (MET-minutes/week) 

  3.8.1.2 Screen time (Hour) 

3.8.2 Dependent Variables 

 Hs-CRP (mg/L) 

3.9 Research Materials  

3.9.1 The information sheet 

3.9.2 The informed consent 

3.9.3 The participant record form 

3.9.4 Global Physical Activity Questionnaire (GPAQ) 
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Note Fair to moderate validity by Wanner et al., good to very good reliability by 

Keating et al. 

Source Wanner et al. (2017) and Keating et al. (2019) 

Figure 3.1 GPAQ Questionnaire 
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Figure 3.1 (continued) 

 3.9.5 Screen time Questionnaire 
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Note Fair to excellent relative reliability, except for the item inquiring about the use 

of smartphone during an average weekend day by Vizcaino et al. 

Source Vizcaino et al. (2019)  

Figure 3.2 Screen Time Questionnaire 
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Figure 3.2 (continued) 

3.9.6 Anthropometric measurements: Weight scale and Stadiometer for height  
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Figure 3.3 Weight Scale and Stadiometer 

 3.9.7 Digital sphygmomanometer  

 

Figure 3.4 Digital Sphygmomanometer 

3.9.8 A skilled nurse and equipment for drawing blood 

3.9.9 Laboratory measurement for hs-CRP by N Health Laboratory 
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3.10 Research Procedure 

3.10.1 Enroll volunteers according to the inclusion and exclusion criteria. 

3.10.2 Inform volunteers about the study’s objective and procedure. 

3.10.3 Subjects sign the informed consent. 

 3.10.4 History taking is done and the researcher will fill in the case record form, 

including underlying disease, current medication and general information for the study. 

 3.10.5 Subjects are appointed for interview, physical examination, and blood 

drawing with overnight fasting. 

 3.10.6 At the date of appointment, subjects’ body weight, height and vital signs 

are measured. 

 3.10.7 5 ml of venous blood is drawn at Mae Fah Luang University Hospital by 

a skilled nurse, stored at 2-8°C, and sent to N Health Laboratory for hs-CRP 

measurement. 

 3.10.8 Subjects are interviewed for the GPAQ questionnaire and questionnaire 

on screen time. 

3.10.9 Data is collected, analyzed, discussed, and concluded. 

3.11 Data Collection, Outcome Measurement and Cut-offs 

3.11.1 Questionnaires 

  3.11.1.1 General data such as age, sex, occupation, underlying disease, and 

current medication. 

  3.11.1.2 GPAQ (Global Physical Activity Questionnaire)  

   1. 16 Questions, 3 Domains (Activity at work, Travel to and from places, 

Recreational activities) 

   2. Total Physical Activity (TPA) calculated by the equation: 

   TPA (MET-minutes/week) = summation of the total MET-minutes of 

activity computed for each domain (days of activity per week * amount of time * 

intensity of activity) (* = multiplication) 
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Table 3.1 MET Value Used for the Calculation of a Person’s Overall Energy Expenditure 

Using GPAQ Data 

Domain MET Value 

Work Moderate MET value = 4.0 

Vigorous MET value = 8.0 

Transport Cycling and walking MET value = 4.0 

Recreation Moderate MET value = 4.0 

Vigorous MET value = 8.0 

   3. Physical Activity cut-off value: Score of less than 600 MET-minutes 

per week do not meet WHO recommendations on physical activity for health 

  3.11.1.3 Screen time: the amount of time spent on devices such as mobile 

phones, tablets, computer and television on an average day 

  Screen time is calculated by the equation: 

  Screen Time (hr) = [5 * (summation of the time used on each device on an 

average weekday) + 2 * (summation of the time used on each device on an average 

weekend)] / 7 (* = multiplication, / = division) 

  3.11.1.4 Background screen time: the amount of time when the screens are 

near you while you are performing other activities, such as eating lunch, cooking, 

having an exercise 

  3.11.1.5 Total Screen Time (hr) = Screen Time + Background Screen Time 

3.11.2 Physical Examination 

  3.11.2.1 Weight was measured by digital scale, done in light clothing and 

without shoes. 

  3.11.2.2 Height was measured by the stadiometer without shoes.  

  3.11.2.3 Body mass index (BMI) was calculated by dividing weight in 

kilograms (kg) by height in centimeters (cm) squared. 
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Table 3.2 Obesity Classification by WPRO Criteria 

Classification BMI (kg/m²) 

Underweight < 18.5 

Normal  18.5 - 22.9 

Overweight 23.0 - 24.9 

Obesity Class I 25.0 - 29.9 

Obesity Class II ≥ 30 

  3.11.2.4 Blood pressure and heart rate were measured by a digital 

sphygmomanometer. 

3.11.3 Biochemical Measurements 

 Hs-crp was obtained from venous blood samples, with a volume of 5 ml drawn 

by a skilled nurse at Mae Fah Luang University, stored at 2-8°C, and sent to N Health 

Laboratory for analysis by immunoturbidimetry method. 

 AHA/CDC had classified serum hs-CRP levels into 3 groups for cardiovascular 

risk.  

Table 3.3 Hs-CRP Classification for Cardiovascular Risk 

Risk Group Serum Hs-CRP (mg/L) 

Low Risk < 1 

Intermediate Risk 1 - 3 

High Risk > 3 
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3.12 Statistical Analysis 

Documentation of the medical records and the outcome in this study are 

recorded and analyzed by Microsoft Excel and SPSS software version 29.0 (IBM Corp 

in 2023).  

3.12.1 Descriptive Statistics 

  3.12.1.1 Qualitative data, such as sex and occupation, were analyzed and the 

results are presented as numeric data and percentage. 

  3.12.1.2 Quantitative data, such as weight, height, BMI and hs-CRP, are 

analyzed and the results were presented as the mean, median, standard deviation, 

interquartile range. 

3.12.2 Inferential Statistics 

  3.12.2.1 Pearson correlation coefficient was used to find the correlation 

between physical activity, screen time, and body mass index with hs-CPR level. 

  3.12.2.2 Chi-square test was used to assess the association between body 

mass index classification and total physical activity adequacy, calculating the odds ratio 

(OR) and 95% confidence intervals (CI).  

  3.12.2.3 A two-sided P-value less than 0.05 is considered statistically 

significant. 

3.13 Ethical Consideration 

This study was strictly conducted under Good Clinical Practice (GCP) 

guidelines. This guideline includes protection of human rights as a subject in clinical 

trials, assurance of safety and wellbeing of the subjects, standards on how clinical trials 

should be conducted.  

For general understanding, the considerations were as follows. 

3.13.1 Volunteers completely understand the objective, methodology, and 

possible adverse effects of the study. 
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3.13.2 Volunteers are willing to attend the study and sign the informed consent 

before conducting the study. They can leave anytime without prohibitions. 

3.13.3 This research is free of charge. There is no interest between the 

researcher and the subjects. 

3.13.4 In any case, if any problem occurs, the researcher will help as much as 

possible. 

3.13.5 All volunteers’ information is confidential. 

This study was conducted after receiving approval from Mae Fah Luang 

University Ethics Committee on Human Research No.EC 23166-20. 



 

 
CHAPTER 4 

RESULTS 

4.1 Demographic Data, Total Physical Activity, Screen Time Score and 

Hs-CRP Levels 

This research was conducted to study the association between hs-CRP and total 

physical activity and screen time in overweight and obese adults. It was conducted on 

21 healthy volunteers aged between 20-40 with BMI more than 18.5 kg/m2 and no 

underlying diseases and concurrent use of any medication or supplements. General 

characteristics, total physical activity and screen time were collected by a questionnaire, 

and the participants’ body weight, height and serum hs-CRP was measured. The results 

were shown as follows:  

Table 4.1 Baseline Characteristics  

Demographic data n = 21 

Sex, n (%)  

     Male 6 (28.6) 

     Female 15 (71.4) 

Age, n (%) 

     21-30 

     31-40 

 

5 (23.8) 

16 (76.2) 

Age (years), mean±SD (min-max) 

Height, n (%) 

     150-159 

     160-169 

34.90±5.34 (25-40) 

 

8 (38.1) 

10 (47.6) 
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Table 4.1 (continued)  

Demographic data n = 21 

     170-179 

     180-189 

2 (9.5) 

1 (4.8) 

Height (cm), mean±SD (min-max) 162.43±7.86 (150-183) 

Weight, n (%) 

     40-49 

     50-59 

     60-69 

     70-79 

     80-89 

 

4 (19.0) 

7 (33.3) 

5 (23.8) 

4 (19.0) 

1 (4.8) 

Weight (kg), mean±SD (min-max) 60.41±11.51 (45-83) 

Body mass index classification, n (%)  

     Normal weight (18.5 - 22.9 kg/m²) 10 (47.6) 

     Overweight (23.0 - 24.9 kg/m²) 5 (23.8) 

     Obese (more than 25.0 kg/m²) 6 (28.6) 

Body mass index (kg/m2), mean±SD (min-max) 22.77±3.20 (18.73-27.48) 

Occupation, n (%)  

     Office worker 16 (76.2) 

     Medical personnel 4 (19.0) 

     Housekeeper 1 (4.8) 

Total physical activity (MET-minutes/week), 

median (IQR) 
1,120 (200, 1,615) 

Total physical activity level, n (%)  

      Adequate physical activity  14 (66.7) 

      Inadequate physical activity 7 (33.3) 

Screen time score, n (%) 

     0-5.0 

     5.1-10.0 

     10.1-15.0 

 

0 (0) 

5 (23.8) 

14 (66.7) 
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Table 4.1 (continued)  

Demographic data  n = 21 

     15.1-20.0 2 (9.5) 

Screen time score, mean±SD (min-max) 11.42±2.50 (6.57-15.57) 

Hs-CRP (mg/L), median (IQR) 0.92 (0.41, 1.86) 

Cardiovascular Risk, n (%)  

      Low (hs-CRP < 1 mg/L) 13 (61.9) 

      Intermediate (hs-CRP 1-3 mg/L) 7 (33.3) 

      High (hs-CRP > 3 mg/L) 1 (4.8) 

 Table 4.1 shows the baseline characteristics of the 21 participants. It was found 

that 15 were female and 6 were male. The mean age was 34.90±5.34 years old, the 

mean height was 162.43±7.86 cm, and the mean weight was 60.41±11.51 kg. The mean 

body mass index (BMI) was 22.77±3.20 kg/m². 10 subjects were normal weight, 

followed by 6 subjects who were obese, and 5 subjects who were overweight. Most of 

the participants were office workers (16 subjects), followed by medical personnel  

(4 subjects) and one housekeeper. Total physical activity had a median value of 1,120 

(IQR 200, 1,615) MET-minutes/week. 14 subjects, which was 66.7%, had adequate 

physical activity. The mean screen time score was 11.42 ± 2.50. The median hs-CRP 

level was 0.92 (IQR 0.41, 1.86) mg/L. The majority had a low risk of cardiovascular 

disease (13 subjects), followed by intermediate risk (7 subjects), and high risk  

(1 subject).  
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4.2 Correlation between Physical Activity, Screen Time, and BMI with 

Hs-CRP  

Table 4.2 Correlation between Physical Activity, Screen Time, and BMI with Hs-CRP  

 Hs-CRP level 

Total 

physical 

activity 

Screen time 

score 

Body mass 

index 

Hs-CRP level 1.000    

Total physical 

activity 

-0.352 

(P=0.118) 

1.000   

Screen time score -0.005 

(P=0.984) 

-0.019 

(P=0.935) 

1.000  

Body mass index 0.462 

(P=0.035*) 

-0.171 

(P=0.459) 

0.050 

(P=0.830) 

1.000 

Note  Data were analyzed with Pearson correlation  

 Table 4.2 presents the correlation analysis between total physical activity, 

screen time, and body mass index with hs-CRP. It was found that body mass index had 

a significant, moderate positive correlation with hs-CRP (r=0.462, P=0.035). This 

means that an increase in body mass index leads to an increase hs-CRP, whereas a 

decrease in body mass index leads to a decrease in hs-CRP levels. However, the total 

physical activity and screen time score had no significant correlation with hs-CRP 

(P>0.05).   
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Figure 4.1 Scatter Plot Illustrating the Correlation Between Total Physical Activity and 

Hs-CRP 

 

Figure 4.2 Scatter Plot Illustrating the Correlation Between Screen Time Score and Hs-

CRP 
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Figure 4.3 Scatter Plot Illustrating the Correlation Between Body Mass Index and Hs-

CRP 

4.3 The Association Between BMI and Total Physical Activity 

Table 4.3 The Association Between BMI and Total Physical Activity Adequacy 

BMI 

classification 

Total Physical Activity 

Adequacy  Odds ratio 

(95%CI) 
P-value 

Adequate 

(n=14) 

Inadequate 

 (n=7) 

Normal 7 (70.0) 3 (30.0) Reference  

Overweight/ 

Obese I 
7 (63.6) 4 (36.4) 0.75 (0.12, 4.66) 0.757 

Note  Data were analyzed with Chi-square test. 

 Table 4.3 shows the relationship between BMI and physical activity adequacy. 

It was found that 70% of the participants with normal weight had adequate physical 
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activity and 30% had inadequate physical activity, while 63.6% of those who were 

overweight or obese had adequate physical activity and 36.4% had inadequate physical 

activity. The relationship between BMI classification and total physical activity 

adequacy was not statistically significant (P=0.758). However, considering the odds 

ratio value of 0.75 (95% CI 0.12, 4.66), it can be said that the odds of overweight or 

obese participants who had adequate physical activity are 0.75 times lower than normal 

weight participants. 



 

 

 
CHAPTER 5 

DISCUSSION, SUGGESTIONS AND CONCLUSION 

5.1 Discussion 

This research was aimed to study the association between hs-CRP and total 

physical activity and screen time in overweight and obese adults. The hypothesis was 

that total physical activity was negatively correlated with hs-CRP while screen time 

was positively correlated with hs-CRP in overweight and obese adults. The research 

was done in 21 healthy participants aged between 20 and 40 years old with BMI equal 

to or more than 18.5 kg/m². Total physical activity and screen time were collected by 

questionnaires and serum hs-CRP was collected for analysis.  

Low physical activity and high screen time usage represents sedentary lifestyle, 

which could lead to higher risk of non-communicable diseases, including obesity and 

cardiovascular diseases (Park et al., 2020). So hs-CRP, one of the cardiovascular 

markers, was studied in this research. The benefits of this study are to identify the 

increased risk of developing cardiovascular disease in overweight and obese adults and 

to use as reference data for future studies. 

From the statistical analysis, BMI had a significant moderate negative 

correlation with hs-CRP, whereas total physical activity and screen time had no 

significant correlation with hs-CRP. The findings were as follows:  

Table 4.2 showed the correlation between total physical activity, screen time, 

and body mass index with hs-CRP levels by using Pearson correlation. According to 

the results, BMI was moderately positively correlated with hs-CRP, which was 

consistent with previous studies in children and adults (Blaha et al., 2011; Dayal et al., 

2014; Kitsios et al., 2013).  

However, total physical activity had no significant correlation with hs-CRP, 

which was different from the previous study with a result of significant but weak 
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inverse correlation between physical activity and quantitative CRP, with an average 

total physical activity of 623 MET-minutes/day (Esteghamati et at., 2012) The median 

total physical activity of this research is 1,120 MET-minutes/week (IQR 200,1615), 

which is a lot less. The different results may be due to our research sample’s low 

physical activity, which was too little to affect hs-CRP. 

Moreover, screen time had no significant correlation with hs-CRP. This was 

inconsistent with a previous study about the association between sedentary behaviors 

and cardio-metabolic biomarkers which showed that longer television screen time was 

significantly associated with higher C-reactive protein (Nang et al., 2013). 

A recent study showed that people with high physical activity had lower hs-

CRP compared to people with low physical activity, but the results may be due to more 

overweight and obese participants in the low physical activity group (Aljaloud et al., 

2022). So, in this research, we studied the association between BMI (normal weight 

and overweight/obese group) and total physical activity adequacy (adequate and 

inadequate), of which more than 600 MET-minutes/week was considered adequate. The 

results were not significant, which means that the number of normal weight participants 

who had adequate total physical activity were not significantly different from the 

overweight and obese group. However, according to the odds ratio, the odds of 

overweight or obese participants who had adequate physical activity are 0.75 times 

lower than normal weight participants.  

The limitation of this study was the data collection method. Questionnaires were 

used to record total physical activity and screen time usage. Therefore, the participants 

need to recall their memory of their daily physical activity and the amount of time they 

spent in front of a screen throughout the week, which could possibly lead to inaccurate 

answers and results. The confounding factor between physical activity and hs-CRP 

level is obesity, since people with obesity tend to have lower physical activity and 

higher level of hs-CRP. 

The results do not support the research conceptual framework. It was shown 

that physical inactivity and screen time, which are the measures of sedentary behaviors, 

had no significant effect on hs-CRP in overweight and obese adults. However, BMI 

does significantly affect hs-CRP, therefore, weight reduction could help reduce hs-

CRP. In the field of anti-aging medicine, the findings contribute to the idea of 
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encouraging people to lose weight, aiming to decrease the risk of cardiovascular 

diseases and other age-related diseases. 

5.2 Suggestions 

5.2.1 Further Studies on the Association Between Sedentary Behaviors and 

Hs-CRP 

According to this research, there is no significant association between physical 

activity, screen time and hs-CRP. However, there are still some other sedentary 

behaviors that could be studied, for example, time spent sitting or lying down.  

5.2.2 Considering Other Markers for Inflammation and Cardiovascular 

Diseases 

Apart from hs-CRP, there are other markers related to inflammation and 

cardiovascular diseases that could be studied, for example, arterial stiffness, and 

inflammatory markers like erythrocyte sedimentation rate (ESR), fibrinogen, and 

interleukin-6 (IL-6).  

5.2.3 1 Further Studies on the Association Between Physical Activity Intensity 

and Hs-CRP 

There is no significant association between physical activity and hs-CRP in this 

study, while a previous study with a higher level of average physical activity compared 

to this study had a significant association. Therefore, the amount and intensity of 

physical activity might have an influence on hs-CRP, while too little physical activity 

could not affect hs-CRP.  

5.3 Conclusion 

According to our study, total physical activity and screen time had no significant 

correlation with hs-CRP in overweight and obese adults. However, BMI had a 

significant moderate negative correlation with hs-CRP. 
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