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Summary 
 

Diabetes is a chronic disease characterized by elevated blood glucose levels. The disease is 

associated with increased risk of infections and cancers which may be due to alterations of 

the immune system. Human papillomavirus (HPV) is one of the most common sexually 

transmitted infections and persistent infections can cause anogenital warts (AGWs) and 

cancer. The vast majority of HPV infections will clear spontaneously without symptoms or 

sequelae, but the risk of developing HPV-related disease is increased in persons with a 

compromised immune system. 

 

The global burden of diabetes and HPV-related disease is substantial; nearly 10% of the 

adult population globally has diabetes, and HPV is the second most common cause of virus-

related cancers globally, causing approximately 4.5% of all cancers. Despite this, very sparse 

knowledge exists regarding HPV-related disease in persons with diabetes. The overall aim 

of this thesis was thus to investigate the incidence rate of HPV-related disease in persons 

with diabetes compared to persons without diabetes in Denmark. 

 

All studies were designed as nationwide, registry-based cohort studies. We included the 

entire Danish population born during 1916–2001 (except for study 1, which was restricted 

to persons aged 15–49 years). In nationwide registries, we identified persons diagnosed with 

diabetes during 1977–2016. All persons were followed for the development of AGWs (study 

1) and anogenital precancer and cancer (studies 2 and 3) in the period 1996–2016. In 

addition, information on education, cervical cancer screening and HPV vaccination status 

was obtained. 

 

In study 1, we investigated the incidence rate of AGWs in women and men with type 1 

diabetes compared with persons without diabetes aged 15–49 years (n ≈ 3,500,000). We 

found an increased incidence rate of AGWs in women (IRR=1.59, 95% CI, 1.42–1.78) and 



men (IRR=1.36, 95% CI, 1.25–1.48) with type 1 diabetes compared with persons without 

diabetes.  

 

In studies 2 and 3, we investigated the incidence rates of anogenital precancer and cancer in 

women (cervix, vagina, vulva and anus) and men (penis and anus) aged 15–100 years, 

according to diabetes status (n ≈ 2,500,000 in both studies). We found increased incidence 

rates of precancer and cancer at all anogenital sites in persons with diabetes, except for a 

decreased incidence of cervical and vaginal precancer. Women with type 2 diabetes had 11% 

higher incidence rate of cervical cancer (IRR=1.11, 95% CI, 0.98–1.28) and 45% higher 

incidence rate of non-cervical anogenital cancers (IRR=1.45, 95% CI, 1.27–1.65) than 

women without diabetes. Likewise, men with type 2 diabetes had 49% higher incidence rate 

of anogenital cancer than men without diabetes (IRR=1.49, 95% CI, 1.25–1.77). In women 

with type 1 diabetes, we saw a trend towards an increased incidence rate of cervical and non-

cervical anogenital cancer, while men with type 1 diabetes tended to have decreased 

incidence rate of anogenital cancer, although confidence intervals were wide due to low 

number of cases.  

 

This thesis contributes with new knowledge on the risk of HPV-related diseases in persons with 

diabetes and adds to the understanding that diabetes increases the risk of infectious diseases – 

in this case HPV-related diseases. The results from this PhD indicate that persons with diabetes 

constitute a risk group for developing AGWs and anogenital cancer; for persons with type 1 

diabetes, we saw an increased rate of AGWs and for persons with type 2 diabetes an increased 

rate of anogenital cancers. Although we may foresee an overall decline in the incidence of HPV-

related diseases in the coming decades as an increasing proportion of girls and boys have been 

HPV vaccinated, clinical attention should be drawn to the large group of persons with diabetes 

that remain at risk of developing HPV-related diseases. 

 


