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Abstract 

Background: Telomeres, the marker of biological aging, are substantially influenced by parental 

untoward exposures and their socioeconomic status (SES). This study aimed to find the 

association between parents–newborn leukocyte telomere length (LTL) among different SES 

highlighting reprogramming during fetal life. 
Methods: The parents' and newborn blood samples (n = 612, 204 each) were collected from 

September 2021 and July 2022, from Ziauddin Hospitals, Karachi. The real time PCR was used 

to quantify telomere length (T/S ratio). IBM statistical package for the social sciences (SPSS) 
was used to carry out analyses and graphs were formed by using GraphPad prism. A P-value of 

<0.05 was considered statistically significant.  

Results: The mean age of mothers range between 25-35 (27.5%) and fathers <25 years (55.9). 
The mothers and their newborns in the upper middle SES had significantly longer LTL 

(2.7±1.30, 2.14±1.39, p<0.001). Whereas low SES group showed insignificant difference 

between (Newborn vs. mother). Among father newborns upper middle and high SES groups 
showed significant differences in TL (p=0.001). Longer TL was seen in father-newborn of the 

upper middle group (2.69+1.37; 2.79+1.30) with significant difference (p=0.001).  

Conclusion: Newborns had longer TL compared to their parents, highlighting the in-utero 
reprogramming in all socioeconomic groups. These findings show the importance of risk factors 

and their comprehensive understanding and their significance in contributions during vital 

beginning period of newborns' TL. 
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1. INTRODUCTION  

The socioeconomic status (SES), which reflects their 

standing in society, is assessed across various parameters 

such as geographic location, education, wealth, income and 

occupation [1]. In the current era of scientific and economic 

progress, there is a growing disparity in socioeconomic 

conditions, particularly in developing nations like Pakistan, 

leading to widespread health challenges. According to the 

World Health Organization (WHO), Pakistan has a national 

poverty rate of 22%, with poverty rates among the middle 

class (both lower and upper) standing at 40% and 84.5%, 

respectively [2]. Low SES is associated with age-related 

ailments and premature mortality, acting as catalysts for 

biological processes linked to social disadvantages. This 

exposes individuals to various health issues affecting their 

physical, mental, and behavioral well-being [3]. 

 

Human telomeres, less than 1% of the entire genome, are the 

long non-coding tandem repeat sequences (TTAGGG),             

comprising nearly 150 million base pairs. With each cell 

division, telomeres shorten due to functional inability of 

DNA polymerase to complete synthesis of the DNA lagging 

strand [4]. Telomeres become critically short after 

approximately 50–70 cell divisions, known as the Hayflick 

limit. This activates the cell death that is cellular apoptosis 

triggering p53 protein [5]. 

 

Prenatal stress and environmental factors can also lead to 

telomere shortening, significantly influencing aging and 

overall quality of life [3]. Environmental factors such as 

reactive oxygen species (ROS), inflammation, education, 

physical activity, and smoking can damage DNA and 

shorten telomeres. Unpleasant conditions during pregnancy, 

including psychosocial risks, low socioeconomic status, no 

social support, any trauma during childhood, etc. contribute 

to an unfavorable intrauterine environment [6]. 

 

Therefore, a research gap is seen in the detection of 

telomeres in parents and their newborns in different SES. 

According to our previously published data [7, 8], it was 

found that there is a significant association between mother-

newborn TL and SES. Moreover, there were smaller 

telomeres in mothers of low SES than in the upper middle 
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and high SES. The telomere length was calculated as the 

ratio of telomere and single gene copy (T/S) ratio and base 

pairs. The research also highlighted that maternal blood 

(1.13 ± 0.18) had shorter telomeres than cord blood (1.18 ± 

0.23) which confirmed genetic remodeling during fetal life 

[7]. Thus, association between telomere length and SES can 

contribute to health disparities and have lasting impacts on 

different socioeconomic groups in Pakistan. This study was 

designed to explore relationship linking parental and 

newborn telomere length (TL) among diverse 

socioeconomic populations, emphasizing programming 

during fetal life. 

 

2. METHODOLOGY  

This cross-sectional study enrolled 204 parents along with 

their newborns from Ziauddin Hospitals. Sample collection 

took place between September 2021 and July 2022 after 

obtaining approval from the Ziauddin University Ethics 

Review Committee under "Ref No. 3950721SFBC." The age 

of recruited parents were; mothers between 18 and 35 years 

and fathers between 18 and 45 years. Demographic data and 

socioeconomic status (SES) on participants' income basis 

were determined using the method described by Darin et al. 

[9]. 

 

Venous blood samples (5 ml) were collected from the 

mother, father, and umbilical cord immediately after 

delivery using ethylenediaminetetraacetic acid (EDTA) 

tubes. The samples were stored at 4°C. The DNA was 

extracted using the Qiagen DNA Blood Mini Kit (catalog 

No. 51306, Germany) and then stored at -80°C for further 

analysis. Leukocyte telomere length (TL) was quantified 

using real-time Polymerase Chain Reaction (qPCR) 

following established protocol [8, 10]. A pooled blood 

sample from four healthy males and females served as a 

reference DNA (standard) to create a standard curve for all 

qPCR runs. Quantification of telomere (T) and beta-globin 

gene (S) was performed using the Maxima Syber green 

master mix (catalog No. K0221 Thermo Scientific, USA) 

with DNA from the father and cord blood samples in 

triplicate. The telomere-to-beta-globin ratio (T/S ratio) was 

utilized to calculate leukocyte telomere length [8]. 

 

Data analysis was conducted using Statistical Package for 

Social Sciences (version 24). Descriptive statistics such as 

mean ± standard deviation (SD) for quantitative variables 

and frequency/percentages for qualitative variables were 

calculated. Graphs were generated using GraphPad Prism 

Software. The pooled t-test was employed to determine 

mean differences between parental and newborn TL, with a 

significance level set at p < 0.05 for all study data. 

 

3. RESULTS 

Among 204 mothers, 143 (70.1%) had the mean age range 

25-35 and 56 (27.5%) were less than 25 years. Similarly, in 

fathers age distribution was 11(5.4%) were of <25 years, 114 

(55.9) were 25-35 years and 79 (38.7%) were >35 years. 

Socioeconomic status showed equal distribution among both 

parents 51 (25%) except fathers of high and upper middle 

class (Table 1). 
 

Table 1: Demographics of parents of the study. 

Study variables Mother's 

N=204 

Father's 

N=190 

Age 
<25 56(27.5) 11(5.4) 

25-35 143(70.1) 114(55.9) 

>35 5(2.5) 79(38.7) 

Socioeconomic 

Status 

 

 

Low 51(25) 51(25) 

Low 

Middle 
51(25) 51(25) 

Upper 

Middle 
51(25) 50(24) 

High 51(25) 52(26) 

 
TL were compared among parents and newborns with regard 

to the socioeconomic status. Most of the comparison had 

significant differences with P-value< 0.05.  
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Figure 1: Mother-newborn TL (T/S ratio) among different 

socioeconomic status. 

 

In Fig. (1) all the newborns had longest TL in all the SES. 

The smallest TL was seen among Low SES newborns (1.81 

+1.07) whereas, longer TL was seen among upper middle 

SES newborn (2.7+1.30). Low SES group showed 

insignificant difference between (Newborn vs. mother). 
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Mothers of the upper middle SES showed longer TL 

(2.14+1.39) compared to other groups with significant 

results. 

 

Among father newborns upper middle and high SES groups 

showed significant differences in TL (p=.001). Longer TL 

was seen in father-newborn of the upper middle group 

(2.69+1.37; 2.79+1.30) with significant difference (p=.001). 

There was a significant positive association (r=0.434, 

r=0.551) in upper middle and high SES between newborns 

and mothers (p=0.001). Whereas in fathers low, lower 

middle and high showed significant results (p=<0.05) (data 

not shown). 
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Figure 2: Father-newborn TL (T/S ratio) among different 

socioeconomic status. 

4. DISCUSSION 

This study, to the best of our knowledge, represents the first 

investigation into the telomere genetics and SES of parental-

newborn. Notably, newborns from the upper-middle SES 

group exhibited longer TL (2.79 ± 1.30) compared to other 

SES groups, consistent with prior research [7]. However, 

contrasting results have been reported in other studies, 

showing either shorter or longer TL in relation to SES [11, 

12]. 

The existing literature has identified a research gap 

concerning the connection between parental telomeres and 

demographic factors and their influence on newborns' 

telomere length (TL). Our study placed particular emphasis 

on socioeconomic status (SES) to investigate health 

disparities among parental and newborn TL. The findings 

revealed statistically significant results (p < 0.05) regarding 

the association between newborn TL and parental SES 

across all subgroups, including low, lower-middle, upper-

middle, and high SES groups.  

Furthermore, this study observed shorter TL in fathers from 

upper-middle and high SES groups compared to fathers with 

low SES, similar to findings from another study [13]. This 

could indicate a higher risk of developing ailments and 

early-onset diseases in the newborns to to fathers with 

shorter TL [14-16]. The association of SES with newborn 

TL and parental health may lead to DNA mutations, TL 

remodeling, or defects in genetic material repair during fetal 

life. The loss of telomeres and potential epigenetic 

modifications may stem from stresses experienced in both 

high and low SES environments [17]. 

In addition, our findings related to low socioeconomic status 

regarding early mortality and diseases age-related have also 

been reported by other studies [18]. Telomere alterations 

have been observed in young children facing various 

stressors such as infectious diseases, inadequate nutrition, or 

exposure to violence. These studies underscore childhood as 

a critical period for telomere degradation, serving as a 

marker of biological aging in middle and older ages [12]. 

Research has also indicated a decrease in telomere length 

across different cells and increased susceptibility to upper 

respiratory infections in individuals exposed to low SES 

during childhood and adolescence [14]. 

In summary, detecting telomere length at birth or in early life 

is significant due to its association with diseases and aging, 

which can originate early in life and persist into adulthood. 

Our findings regarding the association between parental SES 

and newborn TL may have important implications for later-

life health outcomes. This was a single hospital sample study 

therefore it may not represent Pakistan's population, limiting 

generalizability. A limited sample size might account for 

some non-significant results. Additional research focusing 

on maternal health status and lifestyle factors could enhance 

data interpretation. 

5. CONCLUSION 

Newborns exhibited longer telomere length in comparison to 

their parents, indicating the phenomenon of in-utero 

reprogramming across all socioeconomic statuses. These 

findings underline the importance of addressing SES-related 

health disparities from early life. 
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