
ENGLISH SUMMARY 

Cervical cancer is currently the fourth most common cancer among women worldwide 

and the seventh most common cause of cancer mortality. In Denmark, there are 

approximately 370 new cervical cancer cases every year and 100 deaths. Two 

prevention strategies against the disease are used in Denmark. Secondary prevention 

with organized cervical cancer screening programmes began in the mid-1960s, while 

primary prevention has been possible since licensure of the quadrivalent human 

papilloma virus (HPV) vaccine in 2006. Primary prevention is possible because 

persistent infection with a high-risk HPV type is a necessary cause of cervical cancer. 

The quadrivalent HPV vaccine protects against HPV types 6, 11, 16 and 18 and is 

estimated to prevent up to 70% of cervical cancers. The vaccine was introduced into the 

Danish vaccination programme for 12–15-year-old girls in 2008–2009, and, in 2012, the 

programme was supplemented with a catch-up programme for women up to 27 years of 

age. The main aims of the studies that comprise this PhD thesis were to investigate the 

incidence of cervical neoplasia in Denmark during a period with high coverage of the 

organized screening programme and to evaluate the effect of HPV vaccination against 

the disease at population and individual level.  

The thesis is based on three scientific papers, two published and one accepted for 

publication. All three papers are based on data from nationwide, population-based 

Danish registries. Papers 1 and 2 report the results of incidence studies that included all 

women in Denmark aged ≥ 12 years. The studies are ecological, meaning that the data 

are not based on information at the individual level. Paper 3 reports the results of a 

cohort study of all women born in the Danish birth cohorts in 1989–1999, with data 

from individual-level information. 

In study 1, the trends in the incidence of cervical cancer in 1997–2011 were 

investigated, with the main focus on the commonest histological subtypes, squamous 

cell carcinoma (SCC) and adenocarcinoma. Incidence trends were likewise assessed for 

the most severe precursor lesions, cervical intraepithelial neoplasia grade 3 (CIN3) and 

adenocarcinoma in situ (AIS). We found that the incidences of cervical cancer overall 

and of SCC decreased significantly during the study period, for SCC the decrease was 

especially seen in women aged ≥ 45 years, whereas the incidence of adenocarcinoma 

increased significantly, primarily due to increases in women aged ≤ 44 years. The 



incidences of CIN3 and AIS increased significantly during 1997–2008 but levelled out in 

2009–2012. Importantly, the age-specific incidence trends showed marked decreases in 

the incidence of CIN3 and AIS in women aged ≤ 20 years in the period after introduction 

of the general HPV vaccination programme, whereas no significant decrease was seen in 

older age groups. 

The aim of study 2 was to evaluate the impact of the quadrivalent HPV vaccine by 

comparing the incidence trends of cytological diagnoses of atypia or worse and 

histological diagnoses of CIN2 or worse before and after its introduction into the general 

HPV vaccination programme. We found that the incidences of atypia or worse and CIN2 

or worse increased in all age groups in 2000–2010. Conversely, between 2010 and 

March 2013, the incidences decreased markedly in women aged ≤ 20 years, the age 

groups with high HPV vaccine coverage, while no statistically significant decreases were 

seen in women aged ≥ 21 years.  

In study 3, we evaluated the effectiveness of the quadrivalent HPV vaccine by comparing 

the risk for a cytological diagnosis of atypia or worse or a histological diagnosis of CIN2 

or worse or CIN3 in vaccinated women (who received at least one dose) with the risk of 

unvaccinated women during 2006–2012. The results showed that vaccinated women 

had a significantly reduced risk for atypia or worse, by up to 60%, and significantly 

reduced risks for CIN2/3 and CIN3, by up to 80%. The greatest risk reductions were 

found for the birth cohort 1993–1994. It should be noted, however, that not all the 

estimates for all birth cohorts reached statistical significance.  

In conclusion, the results of the studies reported in this thesis show that the Danish 

screening programme has successfully reduced the incidence of cervical cancer. The 

reduction is due mainly to a decrease in the incidence of SCC in older women. In 

contrast, the programme has not significantly reduced the incidence of adenocarcinoma, 

which is increasing among younger women. Our results show a significant effect of HPV 

vaccination against cervical neoplasia in young women at both population and 

individual level shortly after the introduction of HPV vaccine into the Danish vaccination 

programme. 

 


