
 
Abstract 
Embargo: 00.01 hrs CEST on Monday 29 September 2025 

 

Father’s smoking initiation in puberty as associated with accelerated ageing in offspring 

J. P. López-Cervantes1, N. T. Kitaba2, G. T. M. Østergaard3, V. Schlünssen4, C. Janson5, F. J. Callejas-González6, S. 

C. Dharmage7, K. A. Franklin8, M. Holm9, O. Jogi10, C. Lodge7, A. Malinovschi10, E. H. Thorarinsdottir11, R. J. 

Bertelsen12, S. Accordini13, J. W. Holloway14, C. Svanes1 

1Centre for International Health, Department of Global Public Health and Primary Care. Department of 

Occupational Medicine, Haukeland University Hospital. - Bergen (Norway), 2Human Development and Health, 

Faculty of Medicine, University of Southampton. - Southampton (United Kingdom), 3Centre for International 

Health, Department of Global Public Health and Primary Care, University of Bergen - Bergen (Norway), 

4Department of Public Health, Research Unit for Environment, Occupation and Health, Danish Ramazzini 

Centre, Aarhus University - Aarhus (Denmark), 5Department of Medical Sciences: Respiratory, Allergy and 

Sleep Research, Uppsala University - Uppsala (Sweden), 6Department of Respiratory Medicine. Albacete 

University Hospital Complex - Albacete (Spain), 7Allergy and Lung Health Unit, Centre for Epidemiology and 

Biostatistics, School of Population and Global Health, The University of Melbourne - Melbourne (Australia), 

8Department of Surgical and Perioperative Sciences, Surgery, Umea University - Umea (Sweden), 9Department 

of Occupational and Environmental Medicine, School of Public Health and Community Medicine, Institute of 

Medicine, Sahlgrenska Academy, University of Gothenburg - Gothenburg (Sweden), 10Department of Medical 

Sciences: Clinical Physiology, Uppsala University - Uppsala (Sweden), 11Primary Care of the Capital Area, 

Reykjavik, Iceland and Faculty of Medicine, University of Iceland - Reykjavik (Iceland), 12Department of Clinical 

Science, University of Bergen - Bergen (Norway), 13Unit of Epidemiology and Medical Statistics, Department of 

Diagnostics and Public Health - Verona (Italy), 14Human Development and Health, Faculty of Medicine, 

University of Southampton. NIHR Southampton Biomedical Research Center, University Hospitals 

Southampton – Southampton (United Kingdom) 

 

Background: Paternal smoking in puberty is associated with low lung function and asthma in 

offspring. We hypothesize it may also influence biological aging. 

 

Aims: To examine associations between paternal preconception smoking and offspring’s biological 

age and age acceleration. 

 

Methods: We analyzed epigenetic clocks (GrimAge, PhenoAge and DunedinPACE) (Margiotti, K. et al. 

Cytog Gen Res 2023; 163:247-256) from blood DNA methylation in 892 RHINESSA study participants 

(offspring; mean age 28 years). Personal smoking history was reported by offspring, parental 

smoking by the parents (RHINE/ECRHS study participants). We used linear regressions adjusted for 

sex and grandparental education to estimate associations between paternal smoking around 

puberty (never=ref., ≤15 years and >15 years) and biological age acceleration. 

 

Results: In the paternal line (n=415), offspring whose fathers started smoking ≤15 years (n=67) and 

>15 years (n=184) had older GrimAge and PhenoAge than those whose fathers never smoked 

(n=164). GrimAge (β-coeff. 0.7; 95%CI 0.03-1.3), PhenoAge (1.0; -0.4-2.3) and DunedinPACE (0.02; -



0.002-0.5) were more accelerated for offspring of fathers who started ≤15 than when fathers started 

>15 years (0.4 [- 0.1-0.8); 0.9 [-0.2-1.9]; 0.004 [-0.01-0.02], respectively). When excluding ever-

smoking offspring, the differences by father’s age of smoking initiation were more pronounced. The 

maternal line (n=477) showed no consistent effects of preconception smoking. 

 

Conclusions: Our findings indicate paternal smoking in puberty may contribute to increased 

biological age and faster age acceleration in offspring. Whether this explains the link with offspring’s 

respiratory health needs future studies. 
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