
 

 
How to cite this article: Hiren N Makwana, Mahesh M Rathod. Role of type of diet and life style on chronic inflammatory marker. 
MedPulse  International Journal of Medicine. April 2019; 10(1): 25-29. https://www.medpulse.in/Medicine/ 

Original Research Article  
 

Role of type of diet and life style on chronic 
inflammatory marker 
 

Hiren N Makwana1, Mahesh M Rathod2* 
 

1Assistant Professor, Department of Medicine, Shri M. P. Shah Medical College, Jamnagar, Gujarat, INDIA. 
2Associate Professor in Dept. of Medicine, Government, Medical College, Surat, Gujarat, INDIA. 
Email: drmahesh.md.med@gmail.com  
 

Abstract Background: Subclinical chronic inflammation plays a key role in the development of atherosclerosis, a key factor in the 
initiation of CVDs. Biomarkers of inflammation are therefore considered predictors of future CVD events. CRP is an 
acute-phase protein and is one of the most sensitive and most recurrent markers of inflammation. Many studies have 
shown that an increase in the concentration of HSCRP is associated with an increased risk of CVDs in different 
populations around the world. Material and Methods: Total 50 subjects of both sexes who were healthy but having BMI 
> 25, were recruited for this study. At the time of enrollment, each volunteer was given health history Questionnaire. 
Based on that we classified the subjects in two groups according to their type of diet (Vegetarian vs. Non vegetarian) and 
life style (sedentary vs. Non sedentary). Blood samples collected for fasting HSCRP values and then appropriate 
statistical test applied for interpretation of results. Observations and Results: Statistical analysis did not show any 
statistically significant correlation of type of diet with HSCRP value (non-vegetarian: vegetarian diet ratio of HSCRP was 
2.21: 2.14, z value 0.77, P value > 0.1251) while, there was statistically significant correlation found for lifestyle with 
HSCRP value (sedentary: non sedentary lifestyle ratio of HSCRP was 2. 43: 1.80, z value 21, P < 0.05).  
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INTRODUCTION 
In recent years, an increasing incidence of chronic non 
communicable diseases (NCDs) related to diet, obesity, 
cardiovascular diseases (CVDs), including hypertension 
and diabetes mellitus type 2 (DM2), are becoming a 21st-
centuryepidemic. A total of 57 million deaths occurred in 
the world during 2008; 36 million (63%) were a result of 
NCDs. The leading causes of NCD deaths in 2008 were 
CVDs (48% of NCD deaths). WHO projections show 
NCDs will be responsible for a substantially increased 
total number of deaths in the next decade1. India is among 

the countries in which the high prevalence of chronic 
NCDs is observed. Data in the literature show a relation 
between inflammation and chronic diseases, such as 
CVDs, DM2 (2), and metabolic syndrome3. Inflammation 
is a necessary response of the immune system to acute 
infection or trauma; however, a prolonged inflammatory 
state has detrimental health effects (4).Subclinical chronic 
inflammation plays a key role in the development of 
atherosclerosis, a key factor in the initiation of CVDs (5, 
6).Increased expression and activation of C-reactive 
protein (CRP) and proinflammatory cytokines such as IL-
6, is associated with atherogenesis and CVDs. 
Biomarkers of inflammation are therefore considered 
predictors of future CVD events7,8. CRP is an acute-phase 
protein and is one of the most sensitive and most 
recurrent markers of inflammation. CRP is synthesized 
and excreted primarily by hepatocytes in response to 
proinflammatory cytokines. CRP is present in the serum 
of healthy individuals in small quantities, and its 
concentration increases rapidly over the course of 
inflammation or necrotic processes9. However, it was 
noted that slightly elevated concentrations, measured with 
the use of HSCRP, indicate that inflammation is under 
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way in the vascular wall9. Many studies have shown that 
an increase in the concentration of HSCRP is associated 
with an increased risk of CVDs in different populations 
around the world. Elevated concentrations of CRP reflect 
endothelial dysfunction through the deterioration of its 
anti-inflammatory activity 10.CRP is correlated with the 
components of metabolic syndrome: atherogenic 
dyslipidemia, obesity, and insulin resistance11 Adipose 
tissue plays an important role in the body’s inflammatory 
processes5.Obesity, therefore, contributes to the formation 
of a proinflammatory environment12.There is also a close 
relation between CRP and body fat5. However, the main 
determinant of serum HSCRP concentration is not only 
the amount of body fat but also its distribution. It was 
shown that adipocyte abdominal fat may have a higher 
concentration of IL-613 and higher CRP secretion (14) 
than subcutaneous depots. CRP concentrations are higher 
in obese patients, especially patients with excess visceral 
fat, than in patients of normalweight15. The aim of our 
study is to correlate the type of diet (vegetarian vs. Non 
vegetarian) and life style (sedentary vs. Non sedentary) 
with the concentration of inflammatory marker -HSCRP.  
 
MATERIALS AND METHODS: 
We recruited healthy but over weight or obese (BMI ≥ 
25) subjects of both sex of the age group more than 18 
years based on Asia-Pacific criterio16 visiting to 
medicine department OPD. At the time of enrollment, 
each volunteer was given health history Questionnaire. 
Anthropometric measurements were done. Height and 
weight were measured by standard procedures. Body-
Mass Index was calculated by following formula. BMI= 
Weight in Kilograms / Height in Meter2 Based on 
Questionnaire, Persons who had at least two non 
vegetarian meals in a week for last 6 months were labeled 
as Nonvegetarian and who don't were labeled as 
vegetarian. Persons who were doing any form of aerobic 
or anaerobic exercises for at least 6 hours in a week since 
last 6 months were classified as physically active/Non 
sedentary life style while others who don't were classified 
as physically inactive/sedentary life style. Subjects were 
excluded if they had CVD, stroke, type 2 diabetes 
mellitus, hypertension (or taking any antihypertensive 
medications), if they were taking aspirin or any other 
anti-inflammatory medications, or were women on 
hormone replacement therapy. Fasting blood samples 
were collected in all the subjects. Blood samples for the 
assay were obtained using the standard venipuncture 
technique into standard collection tubes. Plasma 
concentrations of HSCRP were measured by a highly 
sensitive nephelometric assay using a monoclonal 
antibody to HSCRP coated on polystyrene beads. The 
assay consists of a suspension of polystyrene particles 

coated with marine monoclonal antibodies to HSCRP. 
The concentration of suspended particles is optimal for 
agglutination measurement by nephelometry. When 
reagents are mixed with samples containing HSCRP, the 
intensity of the scattered light in the nephelometer 
depends on the HSCRP content of the sample. Therefore, 
the HSCRP concentration can be determined by 
comparison with dilutions of a standard of known 
concentration. The lower sensitivity of the HSCRP assay 
was 0.2 mg/liter. Statistical analysis done by various 
methods to determine correlation between HSCRP level 
and various demographic and biochemical parameters. 
While applying z test, p value is calculated from z value 
by following data (p=0.48 at z value 0, p=0.1251 at z 
value 1, p=0.05 at z value 2, p=0.0012 at z value 3).Due 
to lack of data about equivalent z and p values above z 
value of 3, it is presumed that p value is <0.0012 if z 
value is above 3. 
 
OBSERVATION AND RESULTS 
In all the Fifty (50) patients HSCRP was measured. 
Depending on HSCRP levels patients were divided into 
four risk groups.  

 10subjectshadHSCRP<1mg/L–Low risk. 
 12subjectshadHSCRPbetween1to2mg/L–

Moderate risk. 
 16patientshadHSCRPbetween2to3mg/L–High 

risk. 
 12patientshadHSCRP>3mg/L–Veryhigh risk. 

Table1: HSCRP level of the case studied 
HSCRP No. Percent 
<1mg/l 10 20 
1-2mg/l 12 24 
2-3mg/l 16 32 
>3mg/l 12 24 
Total 50 100 

Correlation was tested between HSCRP levelsand life 
styleandtype of diet and other data using statistical 
methods. Subjects were selected after using above 
mentioned inclusion and exclusion criteria. In our study 
40 subjects (80% of total 50 subjects) were non 
vegetarian and 10 subjects (20% of total 50 subjects) 
were vegetarian. 
 

Table 2: Comparison of HSCRP with type of diet  

Type of Diet 
Highly sensitive CRP (Mg/L) 
Mean SD 

Non-veg. 2.21 1.05 
Veg. 2.14 1.14 
Total 2.19 1.04 

Z test applied 
Z value is 0.77 

P > 0.05 
Difference is not significant 
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Graph 1: Comparison of HSCRP with type of Diet 

Table 2 and Graph 1 shows that mean HSCRP in 
vegetarian subjects is 2.14 and in non-vegetarian subjects 
is 2.21.Sstatistical analysis did not show any statistically 
significant difference in HSCRP value in both groups 
(non-vegetarian: vegetarian diet ratio of HSCRP was 
2.21: 2.14, z value 0.77, P value > 0.1251) which shows 
that there is no effect of diet on HSCRP value. In our 
study group 31 subjects were having sedentary life style. 
Out of which 14 are females (70% of total 20 females) 
and 17 are males (56.66% of total 30 males). In another 
group of 19 subjects of non-sedentary life style 5 are 
females (25% of total 20 females) and 14 are males 
(46.66% of total 30 males). 
 

Table 3: Lifestyle among the cases 
Life style No. Percentage 
Sedentary 31 62 

Non Sedentary 19 38 
Total 50 100 

 
Table 4: Comparision of HSCRP by Lifestyle 

Lifestyle HSCRP mg/l 
Mean SD 

Sedentary 2.43 1.03 
Non Sedentary 1.80 1.00 

Total 2.19 1.06 
Z test applied Z value is 21 

P < 0.05 
Difference is Significant 

 
 

 
Graph 2: Comparison of HSCRP with Lifestyle 

Table 4 and Graph 2shows that mean HSCRP in 
sedentary life style group is 2.43 and in non-sedentary life 
style group is 1.80. After statistical analysis, there is 
statistically significant differencefound between both 
groups(sedentary :non sedentary lifestyle ratio of HSCRP 
was 2.43 : 1.80, z value 21, P < 0.05). This finding shows 
that level of HSCRP is more in person, having sedentary 
life style. Thus patients with sedentary life style may have 
more risk of future complications. 
 
DISCUSSION 
In the present study we tried to find out relationship 
between type of food and lifestyle with one of the marker 
of chronic inflammation that is HSCRP. In this study, 
there was no statistically significant difference of type of 
diet on HSCRP was observed (Non Vegetarian: 
Vegetarian diet ratio was 2.21: 2.14, z Value was 0.77, 
and P Value was > 0.1251). However, some studies 
suggest effect of diet on biomarkers of inflammation. 
Nettleton et al.17 showed that a model based on the 
consumption of wholegrains, fruits, nuts, and green leafy 
vegetables was significantly inversely correlated with 
concentrations of CRP andIL-6 in a multi-ethnic 
population. The Mediterranean diet is the best studied 
model of nutrition in the context of many diseases, 
including all components of the metabolic syndrome. 
Traditionally, the Mediterranean diet is characterized by 
high consumption of olive oil, vegetables, fruit, vegetable 
protein, whole grains, legumes, nuts, fish, Low Fat dairy 
products, low to moderate consumption of poultry, low 
intake of red meat, and moderate alcohol consumption. 
Olive oil is the main source of fat in this diet model18. 
Many observational, prospective, and randomized studies 
confirm the inverse relation between the Mediterranean 
diet and inflammatory markers19. The Nurses’ Health 
Study (20) which analyzed several diet quality indexes, 
showing that use of the Mediterranean diet, as measured 
by the alternative Mediterranean Diet index, was 
associated with significantly lower concentrations of CRP 
andIL-6 (24% and 16%, respectively). Sharman et al21 
compared weight loss with very Low Carbohydrates diets 
(<10% of energy) with low fat (<30% of energy) on 
inflammatory markers in men with excess body weight. 
The investigators found that both diets resulted in a 
significant reduction in body weight, HSCRP, and other 
determined inflammatory markers. These data suggest 
that in the short term, weight loss is a major force 
underlying the reduction of inflammatory markers. 
Though it is difficult to determine which diet model is 
optimal for reducing inflammation in humans, evidence is 
strong and consistent for beneficial effect of the 
Mediterranean diet on IL-6 and CRP concentrations. 
Long term vegetarians have better antioxidants status and 
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coronary artery disease risk profile than do apparently 
healthy omnivores. However available evidence are 
indirect which requires further testing in both 
epidemiological and clinical investigative studies Many 
studies have also demonstrated the anti-inflammatory 
effect of the plant diet model but here in our study we 
could not find Statistically significant difference between 
vegetarian and Non vegetarian diet. In this study , 
lifestyle had positive correlation with BMI and HSCRP ( 
sedentary : Non sedentary life style life style ratio was 
2.43 : 1.80 , z value was 21, p was < 0.05).Subjects with 
sedentary life style had higher BMI and HSCRP values 
indicating that subjects that are physically inactive are 
more prone to develop future atherosclerosis and other 
coronary events. Role of Physical activity on reduction in 
atherosclerosis process is well established. Higher value 
of HSCRP in peoples having sedentary lifestyle is also 
found in many cross sectional and horizontal studies of 
which one that conducted by Okita et al22 reported that 
supervised aerobic exercise significantly decreased 
HSCRP levels by 35%. Mattusch et al23 also reported that 
CRP median fell from 1.19 to 0.82 mg/L after 9 months 
of endurance training (P < .05). Ryan and Nicklas24 also 
found that 6 months of diet and exercise in overweight 
and obese postmenopausal women decreases HSCRP 
levels. You etal25 found that diet plus exercise, but not 
diet alone, decreased plasma HSCRP by 34% in obese 
postmenopausal women. Being physically active was 
inversely associated with HSCRP levels, which get 
confirmed in the results of studies with younger26 and 
obese women populations27. The mechanisms involved 
with the beneficial effect of exercise seem to be related to 
the cytokines produced by muscle cells, which could 
exert a protecting role against chronic diseases associated 
with low-grade inflammation, including improvement on 
endothelial function and nitric oxide synthesis28. 
 
REFERENCES 

1. Global status report on non communicable diseases 2010. 
Geneva: World Health Organization; 2011. 

2. Dias JA, Wirfält E, Drake I, Gullberg B, Hedblad B, 
Persson M, EngströmG, Nilsson J, Schiopu A, Fredrikson 
GN, et al. A high quality diet is associated with reduced 
systemic inflammation in middle-aged individuals. 6. 
Atherosclerosis 2015; 238: 38–44. 

3. Esser N, Legrand-Poels S, Piette J, Scheen AJ, Paquot N. 
Inflammationas a link between obesity, metabolic 
syndrome and type 2 diabetes. Diabetes Res ClinPract 
2014; 105: 141–50. 

4. Beavers KM, Beavers DP, Newman JJ, Anderson AM, 
Loeser RF, Jr., NicklasBJ, Lyles MF, Miller GD, 
Mihalko SL, Messier SP. Effects of total and regional fat 
loss on plasma CRP and IL-6 in overweight and obese, 
olderadults with knee osteoarthritis. Osteoarthritis 
Cartilage 2015; 23: 249–56. 

5.  Lim S, Jang HC, Lee HK, Kimm KC, Park C, Cho NH. 

The relationshipbetween body fat and C-reactive protein 
in middle-aged Korean population. Atherosclerosis 2006; 
184: 171–7 

6. KoA, Kim H, Han CJ, Kim JM, Chung HW, Chang N. 
Association between high sensitivity C-reactive protein 
and dietary intake in Vietnamese young women. 
NutrResPract 2014; 8: 445–52. 

7. Basu A, Devaraj S, Jialal I. Dietary factors that promote 
or retard inflammation. ArteriosclerThrombVascBiol 
2006; 26: 995–1001.11. Schwingshackl L, Hoffmann G. 
Mediterranean dietary pattern, inflammation and 
endothelial function: a systematic review and meta-
analysisof intervention trials. NutrMetabCardiovasc Dis 
2014; 24: 929–39. 

8. Schwingshackl L, Hoffmann G. Mediterranean dietary 
pattern, inflammation and endothelial function: a 
systematic review and meta-analysisof intervention trials. 
NutrMetabCardiovasc Dis 2014; 24: 929–39. 

9. Sutliffe JT, Wilson LD, de Heer HD, Foster RL, Carnot 
MJ.C-reactiveprotein response to a vegan lifestyle 
intervention. Complement TherMed 2015; 23: 32–7 

10. Bassuk SS, Rifai N, Ridker PM. High sensitivity C-
reactive protein: clinical importance. CurrProblCardiol 
2004; 29: 439–93. 

11.  Esposito K, Marfella R, Ciotola M, Di Palo C, Giugliano 
F, GiuglianoG,D’Armiento M, D’Andrea F, Giugliano D. 
Effect of a Mediterraneanstyle diet on endothelial 
dysfunction and markers of vascular inflammation in the 
metabolic syndrome: a randomized trial. JAMA 2004; 
292: 1440–6. 

12. Lee Y, Kang D, Lee SA. Effect of dietary patterns on 
serum C-reactiveprotein level. NutrMetabCardiovasc Dis 
2014; 24: 1004–11. 

13.  Emanuela F, Grazia M, Marco de R, Maria Paola L, 
Giorgio F, Marco B.Inflammation as a link between 
obesity and metabolic syndrome.JNutrMetab 2012; 2012: 
476380. 

14. Artym J. Gold remedy for obesity? The share of 
lactoferrin in the metabolism of glucose and 
lipids.PostepyHig Med Dosw 2012; 66: 937–53. 

15. AlizadehDehnavi R, de Roos A, Rabelink TJ, van Pelt J, 
WensinkMJ,Romijn JA, Tamsma JT. Elevated CRP 
levels are associated with increased carotid 
atherosclerosis independent of visceral obesity. 
Atherosclerosis 2008; 200: 417–23. 

16. WHO/IASO/IOTF. The Asia-Pacific perspective: 
redefining obesityand its treatment. Health 
Communications Australia, 2000. 

17. Nettleton JA, Steffen LM, Mayer-Davis EJ, Jenny NS, 
Jiang R, Herrington DM, Jacobs DR, Jr. Dietary patterns 
are associated with biochemical markers of inflammation 
and endothelial activation in the Multi-Ethnic Study of 
Atherosclerosis (MESA). Am J ClinNutr 2006; 83: 1369–
79. 

18. SchwingshacklL,HoffmannG.Mediterraneandietarypatter
n,inflammationandendothelialfunction:asystematicreview
andmeta-
analysisofinterventiontrials.NutrMetabCardiovascDis201
4;24:929–39. 

19. Ahluwalia N, Andreeva VA, Kesse-Guyot E, Hercberg S. 
Dietary patterns, inflammation and the metabolic 
syndrome. Diabetes Metab 2013; 39:99–110. 



Hiren N Makwana, Mahesh M Rathod 

Copyright © 2019, Medpulse Publishing Corporation, MedPulse International Journal of Medicine, Volume 10, Issue 1 April   2019 

20. Fung TT, McCullough ML, Newby PK, Manson JE, 
Meigs JB, Rifai N, Willett WC, Hu FB. Diet-quality 
scores and plasma concentrations of markers of 
inflammation and endothelial dysfunction. Am J ClinNutr 
2005; 82: 163–73. 

21. Sharman MJ, Volek JS. Weight loss leads to reductions 
in inflammatory biomarkers after a very low-
carbohydrate diet and a low fat diet inoverweight men. 
ClinSci (Lond) 2004; 107: 365–9. 

22. Okita K, Nishijima H, Murakami T, et al. Can exercise 
training with weight loss lower serum C-reactive protein 
levels? Arterioscler ThrombVascBiol 2004; 24: 1868 - 
73. 

23. Mattusch F, Dufaux B, Heine O, et al. Reduction of the 
plasma concentration of C-reactive protein following 
nine months of endurance training. Int J Sports Med 
2000; 21: 21 – 4 

24. Ryan AS, Nicklas BJ. Reductions in plasma cytokine 
levels with weight loss improve insulin sensitivity in 

overweight and obese postmenopausal women. Diabetes 
Care 2004; 27: 1699 - 705. 

25. You T, Berman DM, Ryan AS, et al. Effects of 
hypocaloricdietand exercise training on inflammation and 
adipocyte lipolysis inobese postmenopausal women. J 
ClinEndocrinolMetab 2004; 89: 1739 – 46 

26. MoraS,CookN, Buring JE, Ridker PM, LeeIM. Physical 
activity and reduced risk of cardio vascularevents: 
potential mediating mechanisms. Circulation 2007; 
116(19):2110–2118. 

27. LavoieME, RabasaLhoretR, Doucet E, etal. Association 
between physical activity energy expend 
itureandinflammatorymarkersinsedentaryoverweightando
besewomen.IntJObes2010;34(9):1387–1395. 

28. MoraS,LeeIM, BuringJE, RidkerPM. Association of 
physical activity and body massindex with 
novelandtraditionalcardio-
vascularbiomarkersinwomen.JAMA2006;295(12):1412–
1419.

 Source of Support: None Declared 
Conflict of Interest: None Declared  


