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ABSTRACT
BACKGROUND: The preliminary way people define their age which likely based on the amount of time
elapsed from the birth in terms of the number of years, months, days etc., which said to be the
„Chronological Age‟. Regardless of the chronological age, the physical condition of the body determines
the biological age or physiological age or functional age, which depends on several factors such as,
genetics, cellular functions, lifestyle diseases and disorders, nutritional behavior, gut microbiome and
other clinical conditions. The social-demographic parameters like population density, poverty in
population groups, education, unemployment, poor food habitsand hygiene and occupation-specific
physical activities. It has evidenced from objective measures within and outside the body that the
biological age is different from the actual chronological age.
AIM: Idiosyncratic evaluation of biological age in rural population of India based on its socialdemographic parameters.
MATERIAL AND METHODS: A population-based retrospective study was conducted in a rural area
and collected data in the form of a secondary source. Biological age was measured by using a standard
instrument. Individuals having age 18 to 50 years old included and any other co-morbid medical or
surgical illness and physically handicapped participants were excluded.
RESULTS: We observed that 26% of people are preferred to only veg food in their life. The proportion
of non-vegetarian people is larger than vegetarian people. Correlation between biological age,
chronological ageandBody Mass index (BMI) was positive as compared to the systolic blood pressure,
diastolic blood pressure and blood sugar respectively. The respondents' increasing BMI showed that about
25% were obese or overweight in a rural area.
CONCLUSIONS: The relation between social-demographic parameters and the biological ageing
process has been studied for the rural population. The study provided a statistically significant
explanation about the complex interaction between different parameters taken into consideration under
biological ageing.
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INTRODUCTION:
The general term age is defined as the number of years something has been alive or in existence. As per
medical terminology the age parameter is classified into Actual age (i.e., chronological age) and
biological age. Actual age starts from birth whereas, thebiological age refers to how old the person seems
to be. It is a measure of how well or poorly the body is functioning relative to the actual chronological age
of a person.
The importance of biomarkers has been highlighted for the estimation of biological age (BA) with respect
to the body's physiologic function, physical parameters of the body, habitat and habits1.
The Knowledge of the biological age to be needful for longevity. At a certain level of age to change the
lifestyle and also necessary to improve health and increase the vitality of a person. Our study identifying
how to disturbing the biological age as compared to the age actual i.e., is chronological age. The
Biological age assessment includes an evaluation of health risk factors, nutrition, absolute and dynamic
strength testing, flexibility, body composition, cardiorespiratory fitness etc. In 2012Chul-Young Bae,
et.al.Model estimated based on the biological age and found a coefficient of determination (R2) was 0.71
in men and 0.76 in women.2
In 1994 Uttley M and Crawford M. observed the difference between chronological age and biological age
concluded that, predicted age can be considered as an estimate of biological age, and may help to identify
how much it differs from chronological age.3Johanson C etal. have conducted the study on bone.
Observed age-related changes in bone and developed a model for human ageing and pragmatic basic
biological changes that take place with increasing age.4
Dr A. C. Randag conducted a study at the University of Groningen, Netherlands05 under the department
of plastic surgery, based on the biological skin age. They found that the current setting skin
autoﬂuorescence did not throw in better to the prediction of biological skin age than chronological age.
Biological skin age was predicted on the body mass index, chronological age and hormonal status
respectively.
In China retrospective study conducted at Sun Yat-sen University. Along with 3280 Chinese women were
included between 10 to 52 years old. Biological age was inversely correlated with chronological age in
Characterizing age-wise after providing specific serum Anti-Müllerian Hormone (AMH). Evaluating the
fertility potential and ovarian reserve of infertile patients, as well as facilitate clinicians to decide
individual treatment options.6,7
Kang Y. G. included subjects aged above 20 years who received routine health checkups including
Median age at university medical centers and community hospitals in Korea8 a metabolic syndrome (MS)
biological age model, through which overall evaluation and management of the health status and ageing
state in MS can be done easily.
World Health Organization (WHO) taken overview in 2015, the global health status has certain health
differences trend to accumulate and increase as the population ages. The health status among individuals
of age group 18 to 50 years commonly shows more different as compared to the other age groups.9
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A variable lifestyle may be to a large extent changed due to the control measures, with the subsequent risk
of sedentary behaviors, modification in food consumption, smoking and sleeping habits10,11,and 12. A
parameter habits largely disturbed terminology chronological age and biological age13,14. Here we have
taken a review of various studies and observed there was an association between sleep in continuation or
sleep instability and obesity due to the increase in the discharge of pro-inflammatory cytokines by the
increased visceral adipose that could supply to alter the sleep-wake rhythm15. The diet affecting on the
features of sleep. On172 middle-aged adults conducted cross-sectional study good sleepers had higher
adherence to the Mediterranean diet (MD) and inferior BMI compared to poor sleepers16.

Dr Leonardo da Vinci suggested the role of biomarkers in the form of trees a ring per annum cut based on
growth effect on the thickness and density of considered the ring. The number of annual growth rings of
an individual tree measures the tree's chronological age in years. This Tree rings initially called
biomarker17,18. In general peoples, height, weight, BMI, the strength of muscles, skin features, hair color
are familiar phenotypic deviation that is correlated, but poorly, with CA, RLE, and forecast of health or
disease.
The Biomedical experts observed some of the parameters that predict morbidity and mortality more
accurately as compared to the CA,by considering some biological parameters will measure ageing more
precisely than CA18. If we are looking to back last two decades, lots of biomarkers related to ageing have
been projected, with inadequate success19.
In Duke University at Durham, North Carolina conducted the longitudinal study based on the seven
methods20. To find out the BA with help of repeated-measures physiological and genomic data. They are
studied approximate eleven measures telomere-length and erosion, three epigenetic-clocks and their
ticking rates, and three biomarker-composites respectively. A very little agreement between different
measures of biological ageing. We next compared associations between biological ageing measures and
outcomes that neuroprotective therapies for modification such as physical functioning, cognitive decline,
and subjective signs of ageing, including an aged facial look. The 71– cytosine-phosphate-guanine
epigenetic clock and biomarker combined were related to ageing-related outcomes. However, there are
various approaches to enumerate biological age that may not measure the same aspects of the ageing
process.
Thestudy was designed to evaluate there was any relation between the BA and CA. Varies studies carried
out on the BA which has shown, the some of the factor affecting on the BA. Therefore, present study
observed, what are the parameters affected on the BA.
MATERIALS AND METHODS:
A retrospective study was conducted in a rural area at KIMSDU, Karad, and Maharashtra. The study was
approved by the ethics committee and informed consent was obtained. Biological age was measured by
using a calibrated instrument Karada Scan Body Composition Monitor HBF-358-BW. The whole process
was monitored by the expert physician at Krishna Hospital, Karad. Information regarding the personal
data was collected with the help of a pre-tested questionnaire from respondents. In this study, we have
included individuals having age group between 18 to 50 years. Individuals having any other co-morbid
medical/surgical illness and physically handicapped participants were excluded in the study.
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Sample Size: In the present study, convenient sampling method was taken into consideration.

Types of Data
Secondary Data.
Ethical Issue
Institutional Ethics Committee of the Krishna Institute of Medical Science Deemed To be University,
Karad had approved the study.
Statistical Methods
Data were analyzed using Microsoft Excel Office 2010. The results were expressed in terms of
descriptive Statistics and expressed in terms of the percentage. Significances of differences between
models were calculated with help of the r2 test and the adjusted r2 test. A correlation coefficient used to
find out the correlation between two variables. Durbin-Watson test and F test used to measure variably in
the data.
Hypothesis
H0 −Biological ageissameas Chronological age
H1 - Biological agediffers significantly from Chronological age
Table 1. Distribution of Scio Demographic Variables
Parameter
Gender
Types of food taken
Marital Status

Sub -Parameters
Male
Female
Mix (Veg /non veg.)
Veg
Married
Unmarried
Total

Count
45
52
75
27
66
36
102

Percentage
44.1
50.9
73
26.5
64.8
35.2
-

A total of 102 participants reported in the study with the age range of 18 to 50 years. Table 1 presents
the socio-demographic characteristics of participants in present study based on parameters such as gender,
types of food preferences, marital status with respect to their sub-parameters. None of the participants
reported a history of smoking, tobacco chewing or alcohol at present or in the past.The correlation
between biological age and chronological age and BMI should be positive. It clearly shows that the
chronological age is directly proportional to biological age. Moreover, the correlation between BA and
blood pressure have not found statistically significant.

Table 2. Correlation with Clinical Parameters
Sr. No.
01

Correlation
Biological age and Chronological age

Correlation
0.7487

p value
0.0001
5862

lsofrscb.rolsofrscb.ro
http://annalsofrscb.ro

Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 5, 2021, Pages. 5859 - 5866
Received 20 May 2021; Accepted 25 May 2021.

02
BMIand Biological age
0.4823
0.0001
03
Biological age and Bold Sugar
0.1787
0.0724nsq
04
Biological age and Systolic blood pressure
0.04835
0.6294ns
05
Biological age and Diastolic blood pressure
0.0690
0.4903ns
Note: -ns: -not significant, nqs:not quite significant
According to the WHO guideline, the present study revealed the BMI of participants as 16.66%, 43.33%,
14% and 12% for underweight, appropriate weight, class I obesity and Class II obesity as overweight,
respectively8.

General Classification
Underweight
Normal weight
Class I obesity
Class IIobesity overweight
Class IIIextreme obesity

Table 3. Classification of Body Mass Index
Cut of Levels
Frequency
< 18.5 kg/m2
20
2
18.5-24.9 kg/m
52
25.0-29.9 kg/m2
17
30.0-39.9 kg/m2
12
2
40 kg/m
01

Percentage
16.66
43.33
14.16
10
0.83

Statistical Analysis: The Fitted Models
CA =0.389+ β1BMI+ β2RM_Cal+β3 Body fat + ε………………………………….. [A]
In equation A we were comparing
BA= 0.567+ β1BMI +β2RM_Cal +β3 Body fat+ ε ………………………………… [B]
Table 4. Comparison of Models
Change Statistics
R
Adjusted Std. Error of
DurbinModel R
R Square
F
Sig. F
Square R Square the Estimate
Watson
df1
df2
Change Change
Change
CA .389 .151
.125
15.690
.151
5.830
3
98
.001
2.064
BA .567 .322
.286
13.72195
.322
9.111
3
96
.000
2.189
Table 4. Comparison of Models
We had observed that, there was autocorrelation between the variable in Model B as compare to the
Model A. r2 value of the Model B or BA to be large as compare to the Model A or CA. There was more
variation in model B.i.e. It means that BMI, RAM Cal. Body fat was auto correlated with the BA.

DISCUSSIONS:
A total of 102 participates ofdata Analyzed in this study. Collated data in the form of secondary sources.
Selected data in the form of record there was no scope of some variables to be including such as physical
activity, habits, types of job, income sours etc. or some other antroparamatricparameters 09.We can
observe that, more than 73% of participates recommended mixed types for food taken in his rutting life.
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In 2019 Mani G estimated statistics related to adolescents. One-fifth of adolescents were overweight and a
similar proportion had elevated blood pressure due to unhealthy dietary practices and sub-optimal
physical activity.10
Let us seen examples, some of the people at the age of 80 years old are fit mentally and physically
condition and on the other hands, 50 years old have wide cognitive health problems and some of the
chronic diseases11, 12. Finally, we can say the Aging means being able to compute physical inability,
mental functional capacity, organs and apparatus deregulation.
The term ageing is changing the performances of most physiological systems and increases vulnerability
to diseases and death. Ageing is a cumbersome integration of stochastic, environmental, genetic and
epigenetic variables13. However, these variables do not create the ageing kind but generate the loss of
molecular fidelity and therefore as the random accumulation of damage in the human organism's cells,
tissues, or whole organism during life increases, the probability of disease and death this is general
calculation.
In forensic sciences, the estimation of the age of an individual's has attained importance. 11 It is legal
proceedings and has been a recurrent demand from concerned authorities to find out whether the person in
the subject has reached the age of immutability and legal responsibility. The function of age estimation is
not just limited to how much younger I am comparing to two others but also what about the required
situation of my body.
Chronological age is a tentative measure of age but we can't say the best indicator of the ageing process.
Our interest is to estimate suitable and trustworthy biomarkers or parameters affecting the biological age
to understand the true effect of ageing14. Also, we can say that some clinic pathological bands are
affecting the BA. The calculation of age is cumbersome and heterogeneous methods. Some biological and
psychological dealings may be or may not improve accuracy in reflecting an individual's actual age.
CONCLUSIONS:
People were not aware of the biological age. Here 25% of peoples already pass out the cut of biological
age i.e., biological age equals to the chronological age. Approximate 61% Peoples balancing his or her
BA with the CA. Many peoples to be casual approach regarding controlling the biological age in a rural
area. Those group of people‟s overweight or obese need to involving physical activities program me such
as yoga, pranayama, and a ground game in the community.

ACKNOWLEDGMENT:
The authors are thankful to the team of KIMSDU, Karad for collating data. I am especially giving thanks
to Dr. R.R. Kumbar, and Dr.S.V. Kakade for supporting statistical knowledge, statistical analysis. I
respect to Research Director, Krishna Institute of Medical Sciences Deemed to be university, Karad to
guiding for publication also grateful to the staff of research director for their cooperation for in this study.

5864
lsofrscb.rolsofrscb.ro
http://annalsofrscb.ro

Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 5, 2021, Pages. 5859 - 5866
Received 20 May 2021; Accepted 25 May 2021.

REFERENCES:
Borkan GA, Norris AH. Assessment of biological age using a profile of physical parameters. Journal
of Gerontology. 1980 Mar 1; 35(2):177-84.
[2] Uttley M, Crawford M. (1994): “Efficacy of a composite biological age score to predict ten-year
survival among Kansas and Nebraska Mennonites”. Journal of HumanBiology; 66, p121–144.
[3] Berg C, Rosengren A, Aires N, Lappas G, Toren K, Thelle D, Lissner L. Trends in overweight and
obesity from 1985 to 2002 in Göteborg, West Sweden. International journal of obesity. 2005 Aug;
29(8):916.
[4] Johansson C, Black D, Johnell O, Oden A, Mellström D. Bone mineral density is a predictor of
survival. Calcified tissue international. 1998 Sep 1; 63(3):190-6.
[5] Randag AC, Graaff R, Dreise MM, Vierkötter A, Werker PMN, Stenekes MW. Body mass index,
chronological age and hormonal status are better predictors of biological skin age than arm skin
autofluorescence in healthy women who have never smoked. Br J Dermatol. 2015 Nov; 173
(5):1199–204.
[6] Zhu J, Li T, Xing W, and Lin H, Ou J. Chronological age vs biological age: a retrospective analysis
on age-specific serum anti-Müllerian hormone levels for 3280 females in reproductive center clinic.
GynecolEndocrinoloff J IntSoc Gynecol Endocrinol. 2018 Oct; 34(10):890–4.
[7] Hak AE, Pols HA, van Hemert AM, Hofman A, Witteman JC. Progression of aortic calcification is
associated with metacarpal bone loss during menopause: a population-based longitudinal study.
Arteriosclerosis, Thrombosis, and Vascular Biology. 2000 Aug; 20(8):1926-31.
[8] Kang YG, Suh E, Chun H, Kim SH, Kim DK, Bae CY. Models for estimating the metabolic
syndrome biological age as the new index for evaluation and management of metabolic syndrome.
Clinical interventions in aging. 2017; 12:253.
[9] Mane D, Alate M, KakadeSV, Patel R. A Survey Report of Non-Communicable Diseases in Village
Khubi of Karad Block Maharashtra, India: A Retro-spective Observational Study. Pravara Medical
Review. 2019; 11(1):15-8.
[10] Mani G. Profile of Selected Lifestyle Disease Risk Factors among Adolescent School Students in an
Industrial Area of Vellore District, Tamil Nadu. Journal of Krishna Institute of Medical Sciences
(JKIMSU). 2019 Oct 1; 8(4).
[11] Balla SB, Bontala P, Galic I, Kondapaneni J, Sudha R. Forensic age estimation of 85 male child
laborers and 31 rescued female commercial sex workers from Hyderabad in South India. Legal
Medicine. 2019 Sep 1; 40:37-42.
[12] Wick G, Berger P, Jansen-Dürr P, Grubeck-Loebenstein B. A Darwinian-revolutionary concept of
age-related diseases. Experimental gerontology. 2003 Jan 1; 38(1-2):13-25.
[13] G. Candore, C.R.Balistreri, F. Listì, M.P. Grimaldi, S.Vasto, G. Colonna-Romano, C. Franceschi, D.
Lio, G. Caselli, C. Caruso: Immunogenetics, gender, and longevity. Ann N Y Acad Sci. 1089:516-37
(2006).
[14] Foo H, Mather KA, Thalamuthu A, Sachdev PS. The many ages of man: diverse approaches to
assessing ageing-related biological and psychological measures and their relationship to
chronological age. Current opinion in psychiatry. 2019 Mar 1; 32(2):130-7.
[15] Muscogiuri G, Barrea L, Annunziata G, Di Somma C, Laudisio D, Colao A, et al. Obesity and sleep
disturbance: the chicken or the egg? Crit Rev Food SciNutr. 2019; 59:2158–2165.
[1]

5865
lsofrscb.rolsofrscb.ro
http://annalsofrscb.ro

Annals of R.S.C.B., ISSN: 1583-6258, Vol. 25, Issue 5, 2021, Pages. 5859 - 5866
Received 20 May 2021; Accepted 25 May 2021.

Pugliese G, Barrea L, Laudisio D, Salzano C, Aprano S, Colao A, et al. Sleep apnea, obesity, and
disturbed glucose homeostasis: epidemiologic evidence, biologic insights, and therapeutic
strategies. CurrObes Rep. 2020; 9:30–38.
[17] Panahi S, Tremblay A. Sedentariness and health: is sedentary behavior more than just physical
inactivity? Front Public Heal. 2018;6:258
[18] Butler RN, Sprott R, Warner H, Bland J, Feuers R, Forster M, Fillit H, Harman SM, Hewitt M,
Hyman M, Johnson K. Aging: the reality: biomarkers of aging: from primitive organisms to humans.
The Journals of Gerontology Series A: Biological Sciences and Medical Sciences. 2004 Jun 1;
59(6):B560-7.
[19] López-Otín C, Blasco MA, Partridge L, Serrano M, Kroemer G. The hallmarks of aging. Cell. 2013
Jun 6; 153(6):1194-217.
[20] BelskyDW, Moffitt TE, Cohen AA, Corcoran D, Horvath S, Levine ME, Prinz J, Schaefer J, Sugden
K, Williams B, Poulton R. Telomere, epigenetic clock, and biomarker-composite quantifications of
biological aging: Do they measure the same thing? bioRxiv. 2016 Jan 1:071373.
[16]

5866
lsofrscb.rolsofrscb.ro
http://annalsofrscb.ro

