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Introduction 
 
The WHO defines obesity as an excessive accu-
mulation of fat that may cause health problem 
(1). Another definition of obesity is an abnormal 

accumulation of fat cells caused by a disturbed 
energy balance, where the energy intake is greater 
than the energy outtake. Obesity is associated 

Abstract 
Background: Cell aging is associated with changes in telomeres due to DNA damage arising from chronic 
inflammation in obese patients. The aim of the systematic review and meta-analysis was to find the relationship 
between obesity and aging or senescence. 
Methods: The systematic review was conducted through PRISMA guideline, beginning with literature search 
within 2012-2022 in several databases (PubMed, EBSCOHost, Science Direct, Scopus, and Cochrane) followed 
by screening process using predetermined PICO criteria. Original studies on the topic of obesity and senes-
cence (aging), from preclinical studies to clinical research (cohort or cross-sectional studies) that were published 
within the last ten years. All studies were appraised using SYRCLE risk of bias tool for preclinical studies and 
Newcastle-Ottawa Scale (NOS) for cross-sectional and cohort studies. The data extraction on the studies’ char-
acteristic and outcome on aging or senescence were followed by quantitative analysis using MetaXL process on 
prevalence ratio and hazard ratio of obesity to comorbidities and mortality. 
Results: Fifteen studies were enrolled. Obesity and white adipose tissue cause increased levels of pro-
inflammatory and pro-senescence cytokine and macrophage whilst the aging process lowers metabolism with 
increased insulin resistance and linked to increased risk of obesity. Obesity occurs in 22% (95% CI 18%-26%) 
of elderly population with higher prevalence rate in the women population. Obesity is associated with signifi-
cant increased risk of multimorbidity by 56% (OR = 1.58 [95% CI 1.48-1.96]). 
Conclusion: The obesity and aging or senescence has reciprocal relationship between each other. 
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with chronic inflammation that can cause cell 
aging (2). Cell aging is actually a normal process 
that occurs in the body along with apoptosis, 
which play an important role in eliminating dam-
aged cells and in tissue remodelling. This is an 
important physiological process (3). 
 
Cell aging phase is an irreversible extend in the 
cell cycle induced by several stimuli including te-
lomer uncapping, DNA damage and activation of 
oncogenes.(4) When cells have entered the senes-
cence phase, they will produce a secretion, 
Smooth-Associated Secretory Phenotype(SASP), 
which trigger an opening of paracrine and auto-
crine that play a role in the chronic inflammatory 
process which if continuously produced will 
cause tissue dysfunction or  carcinogenesis (4,5).  
Cell aging is also associated with changes in te-
lomeres due to DNA damage resulting from 
chronic inflammation seen in obese patients (6). 
Telomere length itself is inversely related to the 
life span of the cell and telomere damage can ac-
celerate the cell aging process. Telomere length is 
commonly used as a biological marker of aging. 
In obese patients, the chronic inflammation and 
increased oxidative stress in cells will lead to 
shortening of the telomeres themselves (7). A 
human study showed that telomere shortening 

was directly related to an increase in fat cells and 
inversely related to BMI (8).   
We aimed to determine whether there was a line-
ar relationship between the incidence of obesity 
and cellular aging.  

 
Methods 
 
The Preferred Reporting Items for Systematic 
Review (PRISMA) guideline was used as a 
benchmark and approach in this systematic re-
view and meta-analysis (9). The review was con-
ducted through literature search and screening 
process to include the relevant literature before 
qualitative and quantitative analysis. 
 
Literature search 
The literature search was conducted on various 
scientific databases, such as PubMed, EBSCO-
Host, Science Direct, Scopus, and Cochrane. The 
search process used pre-determined keyword 
queries based on the study's Patient - Intervention - 
Control - Outcome (PICO) criteria. The review was 
focused on finding the connection between obe-
sity and senescence or aging, thus studies with 
obesity patients and senescence or aging or on 
the link of both, such as epidemiology and prog-
nosis were retrieved. The PICO criteria can be 
found in Table 1.  

 
Table 1: The PICO criteria of the study 

 
Patients Patients with obesity; central obesity 
Intervention Aging; senescence 
Control N/A 
Outcome Incidence rate; prevalence rate; mortality rate; quality of life 

 
The PICO criteria were then translated into sev-
eral keyword queries, which used on the scientific 
databases search features. MeSH Terms were 
used if it was available on the database, other-
wise, the use of keywords and their synonyms 
were used on each database. The searching pro-
cess was conducted, the latest on 23 October 
2022. On this literature search, the process was 
made solely based on the database source search. 
We have also contacted the studies’ authors to 

identify additional studies and data for data ex-
traction. 
 
Literature screening process 
The screening process were conducted and the 
studies were selected based on the inclusion and 
exclusion criteria. The inclusion criteria were 
studies on obesity and senescence (aging), pub-
lished within the last 10 years (2012-2022) and 
available in English. The original studies like pre-
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clinical trials, laboratory and animal studies or 
human clinical studies either in cohort or cross-
sectional were assessed.  
 
Risk of Bias Assessment 
The risk of bias assessment were conducted to 
assess properly the study quality. The assessment 
tool was chosen based on the study design. Ani-
mal or pre-clinical studies are assessed using the 
SYRLCE Risk of Bias Tool. In clinical studies, 
either cohort or cross-sectional are assessed with 
Newcastle-Ottawa Scale (NOS). The results were 
then visualized in graphs and tables (10). 
 
Data Extraction 
We extracted the characteristics like location, set-
tings, study design and intended outcome and the 
methodology used. The outcome, particularly 
epidemiology (incidence rate or prevalence rate), 
or prognosis in obesity like mortality outcome, 
quality of life and other parameters used in the 
study. The data extraction was conducted using 
predetermined form (Microsoft© Excel). The 
data extraction process was done independently 
by all authors with internal review done after the 
data extraction confirming the results and out-
comes. 
 
Quantitative Analysis 
The quantitative analysis was conducted on the 
numerical data found in each study. Data on epi-
demiological outcomes such as incidence rate or 
prevalence rate and prognosis outcome were ana-
lyzed using the MetaXL application or extension 
for Microsoft Excel 365. The data on the preva-
lence and the risk of obesity for mortality and 
morbidity were analyzed. The prevalence ratio 
was analyzed through pooled prevalence analysis. 
Meanwhile, both mortality and morbidity were 
analyzed using the available hazard ratio results 
of the selected study with inverse variance meth-
od using random effect model. The heterogeneity 
of data is visualized with I2. The data were then 
extrapolated into forest plots for visualization. 

 
The subgroup analysis was conducted on the 
prevalence rate of obesity on both men and 
women in an elderly population. The subgroup 
analysis was made by doing pooled prevalence 
analysis with different data sets to produce forest 
plots in respective subgroups. 
 
Results 
 
Literature Search and Paper Selection    
The present literature search was planned, con-
ducted and reported according to the PRISMA 
guidelines. From the search results of five data-
bases with specified keywords, 11,982 results in 
five databases with the following details: 101 
studies from PubMed, 97,953 from ScienceDi-
rect, 536 from EBSCOHost, 72 from Cochrane 
and 21,490 from Scopus. From the literature 
search obtained, several studies were excluded 
because they did not meet the expected study 
design and among others, there were 4,985 re-
view articles, 6,059 were not research articles and 
89 were not retrieval leaving 849 for eligibility 
assessment. Several studies were excluded be-
cause they did not meet the inclusion criteria. Fif-
teen studies were included in the literature re-
view. Twelve were clinical studies on obesity, 10 
discussed obesity and aging whilst two discuss 
obesity and cell senescence analysis. Three stud-
ies were pre-clinical studies on senescence cells 
with animal study. Nine studies were eligible for 
meta-analysis, as the outcome of obesity preva-
lence in elderly population along with odds ratio 
analysis on mortality and comorbidity were avail-
able on nine studies. 
 
Risk of bias assessment 
From the risk assessment of bias using the NOS 
bias risk assessment, we found that 6 out of 12 
studies had good quality in terms of risk bias and 
the other 6 studies with fair quality (Table 2).
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Table 2: Risk of bias assessment (NOS) on included studies 
 
Author Yr Selection Comparabil-

ity 
Exposure Total 

score 
 Ade-

quate 
defini-
tion of 
patient 
cases 

Represen 
tative-
ness of 
patient 
cases 

Selec-
tion of 
con-
trols 

Defini-
tion of 

controls 

Control for 
important or 

additional 
factors 

Ascer-
tain 

ment of 
expo-
sure 

Same method 
of ascertain-

ment for 
participants 

Non 
re-

sponse 
rate 

Puzianowska-
Kuznicka (11) 

2019 * 
 

* 
 

* 
 

* * 5 

Bowman (12) 2017 * * * 
 

* 
 

* * 6 

Apalasamy (13) 2021 * * * 
 

* 
 

* * 6 
Romano (14) 2021 * 

 
* 

 
* 

  
* 4 

Choi (15) 2022 * 
 

* 
 

* 
 

* * 5 
Muhammad 
(16) 

2022 * 
 

* 
 

* 
 

* * 5 

Muhammad 
(17) 

2022 * 
 

* 
 

* 
 

* * 5 

Santamaria-
Ulloa (18) 

2022 * * * 
 

* 
 

* * 6 

Svard (19) 2017 * * * 
 

* 
 

* 5 
Han (20) 2017 * * * 

 
*  * * 6 

Brunelli (21) 2021 * * * 
 

*  * * 6 
Ycaza (22) 2021 * * 

  
*  * * 5 

^Good quality studies 
+Fair quality studies 
 
Three pre-clinical studies were then assessed for 
its quality with SYRCLE Risk of Bias Tool. Not 
all three studies did any sequence generation for 
the randomization process, with no information 
on the allocation concealment. Blinding and ran-
dom outcome assessment were also not shown. 
However, other aspects of bias were considered 
low risk, thus the overall risk of bias in all studies 
were fair risk of bias. The authors then included 
all studies with consideration of low risk on out-
come differences due to the unknown variables. 
 
Main Characteristics of the Studies Reporting on 
Clinical Study 
Characteristics of the studies reporting on clinical 
study are shown in (Table 3).   Six studies took a 

sample population of geriatrics with age over 60 
years (11,12,14-17)  and another six studies took 
samples from 40 years to 55 years old and above 
(13,18-22). Five studies have several samples with 
a range of 1,000-10,000 population 
(11,13,15,19,20) and there are four studies that 
have samples that are quite large with more than 
10,000 population (12,14,16,17), and only two 
studies have samples below one hundred (21,22), 
one study with no known total number of sam-
ples were included (18). Of the 12 studies, only 
three stated that the research observation period 
was between four to six years (12,18,20) and one 
study had an observation period of 10 years (19). 
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Table 3: Included studies’ characteristics on clinical study 
 

Author, year Study De-
sign 

Location  Sample’s characteristics Data Analysis 
Included 
sample 

Sample 
size 

Observational 
period 

Ratio Comorbidities Extracted Data Analysis Method or 
Focus 

Choi, 
2022 (15) 

Cross-
sectional 

South korea Community-
dwelling older 

adults aged 
70–84 years 
from eight 

hospitals and 
two public 

health centers 
across South 

Korea. 

1827 N/A 
 

883/944 Smoking (32.3%); 
Alcohol use 

(58.85%); Hyperten-
sion (55.3%); 
Dyslipidemia 
(34.2%); DM 
(21.3%); OA 

(21.1%); Osteoporo-
sis (13.7%); Alcohol 
use and DM more 
common in men; 

Other comorbidities 
more common in 

women 

BMI; sarcopenia 
(based on muscle 
mass, handgrip 

strength, physical 
performance/SPPB) 

Association be-
tween obesity and 

sarcopenia 

Muhammad, 
2022 (16) 
 

Cross-
sectional 

 
India (LASI-

2017-18) 

Older adults 
(aged >60 
years old) 

from all Indian 
states 

31464 N/A 
 

47.5:52.5 N/A BMI; Waist circum-
ference; waist-hip 

ratio; socioeconom-
ic background; 

Multimorbidity data 

 
 

Association be-
tween obesity and 

multimorbidity 

Muhammad, 
2022 (17) 
 

Cross-
sectional 

 
India (LASI-

2017-18) 

Older adults 
(aged >60 
years old) 

from all Indian 
states 

31464 N/A 
 

47.5:52.5 N/A BMI; Waist circum-
ference; waist-hip 

ratio; Socioeconom-
ic factor; Lifestyle 
factor (smoking, 
alcohol, physical 

activity) 

 
 

Association be-
tween obesity and 
successful aging 

Ulloa,  
2022 (18) 
 

Secondary 
data analysis 
on prospec-
tive cohort 

Costa Rica Individuals 
aged 55 years 
or over of the 
Costa Rican 
population 

N/A 
 

5 years (2004-
2009) 

47.48:52.52 About a third of 
elderly are former 

smokers or alcohol 
drinkers, whereas 
10% are current 

smokers and 3% are 
current alcohol 

drinkers. Hyperten-
sion and hypercho-
lesterolemia are the 

most prevalent 
conditions on this 
elderly population 

(48 and 40% respec-
tively), 5% have had 
a myocardial infarc-
tion and 12% have 
ischemic heart dis-

ease. 

BMI; Waist circum-
ference (WC); 
Comorbidities; 

Survival analysis 

Survival analysis 
based on BMI or 

WC 

Apalasamy. 
2021 (13) 

 

Prospective 
observational 

cohort 

Malaysia Sample of 
individuals 

aged 40 years 
and older 

adults residing 
in all the states 

of Malaysia  

5613 N/A 
 

2341/2964 N/A 
 

Age group; BMI; 
socioeconomic 
status; physical 

activity level; race 

Association be-
tween obesity with 

various socio-
demographic and 
lifestyle factors 

Romano, 2021 
(14) 

Cross-
sectional 

China, India, 
Ghana, Mexi-

co, Russia, 
South Africa 

Individuals 
aged 60 years 
or older in the 
selected coun-
tries based on 
SAGE study 

20198 N/A 
 

45.9:54.1 The most common 
chronic conditions 
were hypertension 
(50.6%), arthritis 

(33.2%), and angina 
(21.8%). 

BMI; Waist circum-
ference; multi-

morbidity 

The BMI influence 
on multimorbidity 

risk 
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Brunelli,  
2021 (21) 

Cross-
sectional 

Brazil Middle-aged 
(40 – 60 years 
old) male or 
female classi-
fied as obese 
[(body mass 

index (BMI) > 
30 kg/m²)] 

with T2D or 
with absence 

of an associat-
ed disease or 
middle-aged 

individuals of 
both sexes´ 
eutrophics 

(BMI between 
20 - 25 kg/m²) 
who had not 

participated in 
regular exer-
cise and/or 
dietary pro-

grams over the 
last 12 months 

53 N/A 25/28 Type 2 DM Anthropometric 
assessment (Height, 
weight, BMI, waist 

circumference); 
dietary intake as-

sessment; maximal-
strength assessment; 

Cardiorespiratory 
assessment (VO2 

max); blood analysis 
(load glucose and 

gene expression of 
leptin, IL-2, IL-4, 

IL-6, IL-10, TNF-α, 
PD-1, P16ink4a, 
CCR7, CD28 and 

CD27) 

Comparison be-
tween obesity, 

obesity with type 2 
diabetes mellitus, or 
eutrophic individu-
als on their physical 

outcome and im-
munosenescence-

related cytokine and 
gene expression 

Ycaza,  
2021 (22) 

Cross-
sectional 

USA Men and 
premenopausal 

women be-
tween 18 and 

55 years of age  

63 N/A 15.48.00 Excluded in the 
study 

Body measurement 
(BMI, Fat, FFM), 

abdominal/femoral 
fat cell size, fasting 

plasma glucose, 
abdominal/femoral 

SaβGal 

Association of 
human adipose 

tissue with senes-
cence parameter 

(SA-β-gal) 

Puziannowska-
Kuznicka, 
2019 (11) 
 

Cross-
sectional 

 
Poland 

Polish resi-
dents aged 

≥65 years old 

4944 N/A 51.7:48.3 N/A BMI; Waist circum-
ference; Arm cir-

cumference; 
MMSE; ADL 

Association of body 
measurement to 
ADL, MMSE, 

comorbidity, and 
mortality 

Bowman, 2017 
(12) 

Prospective 
observational 

cohort 

United King-
dom 

UK Biobank 
participant 

aged 60–69 y 
at recruitment 

130473 6.5 years 47.8:52.2 Coronary artery 
disease (7.8%); type 
2 diabetes (5.2%) 

BMI; Waist-to-hip 
ratio; Alcohol in-

take; Smoking 
history; education; 
mortality; coronary 
artery disease preva-

lence 

Association of 
obesity and mortali-

ty and/or CAD 

Svard, 
2017 (19) 

Prospective 
observational 

cohort 

Finland Finnish mu-
nicipal em-

ployees aged 
40 to 60 in 
2000–02 

5668 10-12 years 1023/4645 Drinking problem; 
Smoking status; 
Somatic diseases 

BMI changes; phys-
ical activity (PCS); 

Mental health 
(MCS); Socioeco-
nomic position; 

Drinking problem 
(SAGE); Somatic-ill 

health 

Comparison or 
changes based on 

age category 

Han,  
2017 (20) 

Prospective 
observational 

cohort 

European 
regions 

(North-east; 
Non-

transitional 
Mediterranean; 

North-west 
European) 

Men aged 40-
79 years old in 

8 different 
cities across 

Europe 

3369 4.3 years (3-
5.7) 

All Male N/A Lifestyle habit; body 
measurement (BMI, 
WC, MUAC); Phys-
ical function (PA-

SE) 

Comparison or 
changes in the 

extracted data along 
the years after the 
follow-up period 

 
Outcome of Reporting on Clinical Study 
The Table on study outcome were divided into 
four indicators that were assessed; epidemiology, 
risk of comorbidity or mortality, obesity follow-

up, senescence outcome, as well as indicators of 
quality of life and physical function outcomes. 
Two studies reported by Muhammad and Choi et 
al showed that central obesity was significantly 

Table 3: Continued… 
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more in women (15,16). Three studies showed 
that the prevalence of obesity was at 12% of the 
total sample population whilst two showed that 
obesity was greater than 30%. One study showed 
the baseline prevalence of obesity was around 
32.4% and 21.9% in Mediterranean cities (20). 
For indicators of risk for comorbidity or mortali-
ty, Muhammad et al (16) showed that the preva-
lence of multi-morbidity was higher in women 
than men (44.9% vs. 38.8%), but the risk of this 
multi-morbidity was higher in men than women 
in terms of waist circumference (17). Obesity 
(BMI>30 kg/m2) had a 1.43x higher probability 
of multiple morbidity (14). This was supported 
by Ulloa et al where the obese population has the 
least chance of survival (18). Bowman et al stated 
the population with grade 1 obesity (BMI :30-35) 
has a higher risk of mortality and Kuznicka et al 
showed that the frequency of diabetes and cardi-
ovascular disease was higher in the obese popula-
tion with a BMI of 35-39.9 (11,12). 
On indicators of quality of life and physical func-
tion outcomes, the prevalence of low ASMI 
scores as well as the prevalence of sarcopenia was 
less in the obese population (15). There was a 
significant difference between men and women 
for the prevalence of good aging outcomes, and 
this was significantly higher in the non-obese or 
overweight population (17). Populations with 
higher BMI, WC and AC had a strong relation-
ship to ADL scores and MMSE scores (11) while 
Svard et al showed that the PCS score will de-
crease with increasing BMI (19).  As for the se-
nescence outcome indicator, there are only two 
out of twelve studies. Brunelli et al found an in-
crease in leptin and other cytokines in the obese 
population, with higher levels in the obese popu-
lation with DM than without DM (21). Ycaza et 
al showed SA-β-gal, a marker of aging is more 
abundant in femoral adipose tissue in women 
than in men (22). The adult population with obe-
sity has more subcutaneous aging cells than the 
population without obesity and there is also a 
positive correlation between the total amount of 

body fat and aging cells in abdominal and femo-
ral adipose tissue (22). 
 
Main Characteristics and outcome of the Studies 
Reporting on Pre-Clinical Study 
The data extracted from the three studies varied 
for the animal study by Rabhi et al, the extracted 
data were fibrotic stromal microenvironment; 
ECM production; PDGFRα and PDGFRβ; Os-
teopontin production; senescent CD9+ (23). 
While the study by Iizuka et al took data in the 
form of Blood glucose; plasma insulin and 
HOMA-IR; oxidative stress (d-ROMS); hepatic 
triglycerides; morphology islets; GLUT4 expres-
sions; Mitochondria UCP1 (24). tissue-based 
study conducted by Frasca et al took data in the 
form of Expression of SASP Markers in B Cells; 
B cells count (memory and naive B cells); glucose 
and lipid uptake of B cells (25).  
 
Quantitative analysis on Clinical Study Report-
ing 
For the outcome of obesity prevalence in the el-
derly population, there were no significant differ-
ences in the nine studies reported with an accu-
mulated prevalence of about 22% (P=<0.001; 
I2=100%; 95% CI 0.18-0.26) as shown in Fig. 1, 
as well as for other outcome assessments such as 
the prevalence of obesity in the male elderly pop-
ulation which had a prevalence of around 19% 
(P=0.02; I2=99%;95% CI 0.15-0.24)  and the 
prevalence of obesity in the female elderly popu-
lation which had a prevalence of about 26% 
(P=<0.001;I2=100%; 95% CI 0.19-0.33). For the 
outcome of obesity risk on morbidity and mortal-
ity it did not show a statistically significant rela-
tionship. The hazard ratio for obesity risk on 
morbidity is around 1.58 (P= 0.41; I2 = 0%; 95% 
CI 1.48-1.69) (Fig. 2) and for obesity risk in mor-
tality 0.87 (P=<0.001; I2=93%; 95%CI 0.56-
1.34) (Fig. 3). Thus, it can be concluded that 
there is no statistically significant relationship be-
tween obesity and outcome. 

 



Widjaja et al.: Finding a Link between Obesity and Senescence … 
 

Available at:    http://ijph.tums.ac.ir  19 

 
 

Fig. 1: Forest plot on the cumulative prevalence ratio of obesity in elderly population 
 

 
Fig. 2: Forest plot on the cumulative hazard ratio of obesity on morbidity in elderly population 

 
Fig. 3: Forest plot on the cumulative hazard ratio of obesity on mortality in elderly population 

 
Discussion 
 
The prevalence of obesity in our study was most-
ly defined by measuring BMI or waist circumfer-
ence.  Garawi et al, found that the prevalence of 
obesity across countries shows gendered pattern-

ing with greater prevalence and greater heteroge-
neity in women than in men (P<0.001) (26). 
Domestic violence and food choices at home 
significantly affect the prevalence of obesity in 
women (27,28). In addition, the study by 
Apalasamy et al in Asia showed that the popula-

Obesity Prevalence in Elderly

Prevalence
0.40.350.30.250.20.150.1

Study 

Romano 2021  

Santamaria-Ulloa 2022  
Svard 2017  

Bowman 2017  

Muhammad (1) 2022  
Muhammad 2022  

Overall  
Q=3171.64, p=0.00, I2=100%

Puzianowska-Kuznicka 2019  

Choi 2022  

Apalasamy 2021  

    Prev (95% CI)          % Weight

   0.11  (  0.10,  0.11)     11.2

   0.13  (  0.12,  0.14)     11.0
   0.13  (  0.12,  0.14)     11.1

   0.19  (  0.19,  0.20)     11.2

   0.20  (  0.19,  0.20)     11.2
   0.20  (  0.19,  0.20)     11.2

   0.22  (  0.18,  0.26)    100.0

   0.32  (  0.30,  0.33)     11.1

   0.37  (  0.35,  0.39)     10.9

   0.38  (  0.37,  0.39)     11.1

Risk of obesity on morbidity

ES
1.91.81.71.61.51.41.31.2

Study 

Romano 2021  

Overall  
Q=1.77, p=0.41, I2=0%

Muhammad 2022  

Bowman 2017  
    ES (95% CI)          % Weight

   1.43  (  1.21,  1.69)     15.9

   1.58  (  1.48,  1.69)    100.0

   1.61  (  1.48,  1.74)     67.7

   1.64  (  1.39,  1.93)     16.5

Risk of obesity on mortality

ES
1.41.210.80.60.4

Study 
Puzianowska-Kuznicka 2019 (Women)  

Puzianowska-Kuznicka 2019 (Men)  

Overall  
Q=28.37, p=0.00, I2=93%

Bowman 2017  

    ES (95% CI)          % Weight
   0.60  (  0.43,  0.84)     30.1
   0.81  (  0.66,  0.99)     34.0

   0.87  (  0.56,  1.34)    100.0

   1.27  (  1.14,  1.41)     35.9
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tion most at risk for obesity was in the age range 
of between 40 and 49 years (13). This study was 
supported by another study who reported that 
the highest prevalence of obesity in women and 
men is in the range of between 40 years and 49 
years (29). This is in contrast from the study by 
Kuznicka et al where the age range of between 70 
and 74 years had the highest risk of obesity in 
Poland (11).  The underlying mechanism why 
older adults have a lower prevalence of obesity 
was explained in a study where increasing age had 
a gradual decline in bone and muscle mass that 
affects the body composition in older adults and 
changes in food intake, energy expenditure, appe-
tite and body composition are believed to influ-
ence the prevalence of obesity (30). 
In addition, in women, the prevalence of obesity 
increases with age (31). It  may be related to 
hormonal changes, increase amount of intra-
abdominal fat and total body fat mass (32,33).  
The next outcome is the risk of mortality and 
morbidity in obese population. Three of the 
twelve clinical studies stated that the obese popu-
lation increased the risk of morbidity (11.12.18). 
Populations with excessive accumulation of vis-
ceral adipose tissue led to impaired plasma glu-
cose/insulin homeostasis, increase triglyceride 
and apolipoprotein B concentration, lower HDL 
cholesterol levels, and increase LDL cholesterol 
concentrations (34–36). Obesity also has an im-
pact on increasing mortality, especially in the el-
derly population. The study by Ulloa et al showed 
that from the age of 60-95 years, the obese popu-
lation had the highest probability of death from 
any cause (18). Obesity in elderly population in-
creases the risk of hypertension, diabetes and is-
chemic heart disease, which can lead to prema-
ture mortality. These results are consistent with 
the findings of the Framingham Study conducted 
in 2003, thus obesity, especially in older adult 
men requires special attention as it increases the 
risk of mortality especially in ischemic heart dis-
ease (37) 
The next outcome analyzed is the outcome of the 
Senescence cells. The findings of the above study 
are in line with the study conducted by Tuana et 
al who showed an increase in the secretion of 

inflammatory cytokines (IL-1b and IL-8) in obese 
patients. In addition there was an increase in the 
activity of CD 81 levels and T lymphocytes which 
decreased the expression of CD28  is also associ-
ated with the phenotype of immuno senescence 
(38). Rouault et al also found a 7-fold increase of 
SA-β-gal (immunocense marker) in severely 
obese patients in adipose tissue, especially in the 
subcutaneous area (39). 
Immuno senescence arises as a result of de-
creased function of T-cells, especially T-helper 
cells, This in turn affect humoral immunity and 
cause decreased B-cell function (40). In general, 
NK cells, one of the cellular mediators of innate 
defense, are also affected by age where there will 
be changes in the number and function of these 
cells (41). Obesity is related to chronic inflamma-
tion, due to the production of adipose cell ab-
normalities, insulin resistance, diabetes mellitus, 
dyslipidemia, endothelial cell dysfunction, athero-
sclerosis, hypertension and other cardiovascular 
diseases (42).   
Despite vast explanations and multiple studies 
addressing the linkage between obesity and aging, 
only two studies discuss obesity and cell senes-
cence. As cell senescence and aging are related 
but different entities, further studies are needed 
to demonstrate comprehensively their linkage. 
 

Conclusion 
 
Obesity in the elderly population has demon-
strated the link between obesity and senescence 
or aging. Obesity is known to be more prevalent 
in elderly population, with rising risk of mortality 
significantly seen in the elderly population. Obe-
sity is also linked to senescence by pro-
inflammatory cytokines activation on adipose 
tissue, which eventually activate senescence of 
cells. 
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