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In this master thesis I have focused on combined oral contraceptives (COCs) and venous 

thromboembolism (VTE). Although this topic has received a lot of attention ever since the 

first pill was launched in the 1960s, it is still of current interest because of recent studies 

reporting a higher risk of VTE for users of the newer COCs. Only few years ago the 

Norwegian prescribing guidelines for COCs to starters were updated based on this recent 

knowledge. Therefore, in this study I wanted to assess the latest changes in prescription 

pattern of COCs to starters by changes in national recommendations.  
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Abstract 

Introduction: Combined oral contraceptives (COCs) containing levonorgestrel are associated 

with the lowest risk of venous thromboembolism (VTE). The Norwegian Medicines Agency 

(NOMA) updated the guidelines in 2011 and recommends the low risk products to starters. 

Aim: The purpose of this study is to assess changes in prescription pattern of COCs to 

starters between 2008 and 2016 by provider in line with changes in national 

recommendations for use. 

Material and methods: In a case series design, we have analyzed types of COCs prescribed 

to starters between 2008 and 2016 in the Norwegian Prescription Database (NorPD). All 

analyses were done in SPSS version 22.0 with Chi-square test for categorical variables. 

Results: The total prescription rate of COCs with levonorgestrel to starters increased from 

41% in 2008 to 80% in 2016, with the greatest increase from 2011 to 2012. The rate has 

increased among starters in all age groups, but it decreased by increasing age of starters. 

Public health nurses and midwifes, who had highest compliance to guidelines, prescribed 

COCs with levonorgestrel to 96% of the starters < 20 years in 2016, compared with 75% and 

86% among the other main prescribers general practitioners and doctors with no specialty. 

All professions prescribed recommended COCs in a smaller proportion to older starters. 

Conclusion: All professions have increased their prescription rate of COCs with 

levonorgestrel to starters, public health nurses and midwifes to the greatest extent. General 

practitioners, who are one of the main prescribers, may prescribe a larger proportion of the 

recommended COCs to starters to further increase the population of users with the lowest 

risk of VTE. 
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1 Introduction 

 

1.1 Combined oral contraceptives and venous thromboembolism 

Combined oral contraceptives (COCs) have been on the market since the 1960s (1), and it´s 

now estimated that about 100 millions of women use this kind of contraception worldwide 

(2). COCs may potentially have multiple serious complications, and venous 

thromboembolism (VTE) is the most frequent and important one (3). 

COCs have great impact on several mediators in both the fibrinolytic and the coagulation 

system with a net prothrombotic effect (4-7). Numerous epidemiological studies have 

demonstrated that the increased risk of VTE depends on both the dose of estrogen (8-11) 

and the type of gestagen in the pills (8-10, 12-20). The absolute risk of VTE is low even for 

users of COCs, but since the usage is widespread, a large proportion of VTEs will be 

associated with COCs among young, non-pregnant women. 

 

1.2 The history of the pill in the light of VTE 

The first COCs developed contained high doses of estrogen (> 50 g) and different types of 

gestagens (1). Cases of VTE among users were reported shortly after the introduction of the 

first pill in the early 60´s (21, 22). The first observational study that showed an association 

between COCs and VTE was published in 1967 (23). In 1970 Inman and colleagues reported 

that the risk of VTE increases with increasing estrogen dose (11). Only a few years later pills 

with 50 g estrogen replaced COCs with higher dosages of estrogen. Later, the estrogen 

dose was further reduced to 30 g and 20 g. The replacement of the high-estrogen 

preparations has proven to be highly effective in reducing the risk of VTE (24). 

 

Newer gestagens have been developed over time, and COCs with the gestagens 

levonorgestrel and norethisterone became dominant on the market in the 80´s. Pills with 

the gestagens desogestrel and gestodene (not on the Norwegian marked) were developed 

the following years, and then, after the year 2000, pills with the gestagen drospirenone were 
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launched. Later, pills with the gestagens nomegestrol and dienogest became available on the 

market (25).  

In 1995 three independent studies showed an increased risk of VTE associated with the use 

of COCs containing desogestrel or gestodene compared with pills containing levonorgestrel, 

despite the same dose of estrogen (12, 14, 18). Later, additional studies have confirmed 

these results (8-10, 13, 15, 17, 20), and more recent studies have shown the same 

association for COCs with drospirenone (8, 9, 16, 17, 19, 20). A major Danish study published 

in 2011 showed that users of COCs containing desogestrel, gestodene or drospirenone were 

at least at twice the risk of VTE compared to users of COCs with levonorgestrel (17). A few 

studies found no difference in risk of VTE between the various gestagens in COCs (26-29). 

Dragoman et al performed a meta-analysis on studies assessing the risk of VTE among 

women using COCs before 2016, and found a significant increased risk of VTE for newer 

COCs compared with levonorgestrel containing products (30).  

 

1.3 Mechanisms of different risk of thrombosis 

What we know today is that the prothrombotic effect of COCs is mainly related to the dose 

of estrogen, while the gestagens seem to reverse this effect (31). The risk of VTE when using 

low-dose COCs (< 50 g) is small (32), and evidence of a further decrease in risk associated 

with a reduction from 30 to 20 g ethinyl estradiol (EE) is lacking (8, 9, 17). The differences 

in risk thus depend on the type of gestagen in the pill. The theory is that the various 

gestagens have different ability to reverse the prothrombotic effect of the estrogen, and 

that levonorgestrel has greater ability to reverse this effect than the newer gestagens (31). 

One theory is that gestagens reduce the level of sex hormone binding globulin (SHBG), which 

reflects the level of ´´estrogenisity´´ in the blood, and that levonorgestrel reduces the level 

to a greater extent than newer labelled gestagens (33-35). Use of COCs is also associated 

with acquired resistance to activated protein C, an important inhibitor of the coagulation, 

and another theory is based on that levonorgestrel causes less APC-resistance than 

gestagens like desogestrel and drospirenone (36, 37).  
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1.4 Prescribing guidelines for COCs to starters 

In 2006 we had no Norwegian prescribing guidelines for COCs to starters, but Regional Drug 

Information Centers recommended, based on Swedish and Danish guidelines, COCs with 

levonorgestrel (38). At this time The Norwegian Medicines Agency (NOMA) only advised 

against prescribing desogestrel containing products because of studies showing that COCs 

with this gestagen are associated with a higher risk of VTE compared with pills containing 

levonorgestrel (39). Since studies published the following years showed that pills with 

drospirenone are associated with the same risk of VTE as pills with desogestrel, NOMA 

recommended COCs with levonorgestrel to starters in the minutes from a meeting in the 

Committee on Side Effects of Drugs in January 2009 (40). Based on studies published 

between 2007 and 2011, showing that COCs with levonorgestrel are associated with the 

lowest risk of VTE, NOMA updated the Norwegian guidelines in 2011. COCs with 

levonorgestrel were recommended for starters, and switching to another type of COCs was 

an alternative if the women was not satisfied with the levonorgestrel containing pills (41). In 

the autumn of 2013 The European Medicines Agency (EMA) published a report on COCs and 

risk of thrombosis that supported the updated recommendations in Norway (32). Thus, the 

strength of the recommendations to prescribe COCs with levonorgestrel to starters has 

gradually increased during the study period. The recommendations were identical in 2016 

(42). 

 

COCs with norethisterone have the same risk of VTE as levonorgestrel containing products. 

This gestagen only exists in biphasic pills and is not the recommended first choice to starters 

because of less control of bleeding pattern (43). The risk of VTE for nomegestrol and 

dienogest is not yet known, and COCs with these gestagens are thus not recommended as 

first choice. Table 1 presents gestagen and estrogen content in COCs on the market in the 

study period. Table 2 shows the knowledge we have today about the different gestagens 

and the associated risk of VTE (32). 
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1.5 Changes in prescription pattern?  

Although the relation between the different types of gestagens in COCs and the risk of VTE 

has been known for some years, there is limited data to support substantial changes in 

prescription patterns of hormonal contraception, including COCs. We know minimal to what 

extent the publications on COC type and VTE since 1995 have led to increased prescription 

rate of COCs with levonorgestrel to starters,  and how different providers practice new 

information on risk of VTE when prescribing COCs.  

The purposes of this study is to assess changes in prescription pattern of COCs to starters 

between 2008 and 2016 by provider in line with changes in national recommendations for 

use. 

 

2 Material and methods 
 

2.1 Study design and data material 

In a case series design we have analyzed data from Norwegian Prescription Database 

(NorPD). NordPD was established 1st of January 2004 and registers drugs delivered by 

pharmacies to users (44). For every drug a pseudonym is given to the user and the prescriber 

as a replacement for their personal identification number. User information comprises 

month and year of birth, gender and home municipality. Detailed information about the 

prescribed drug is also registered, in addition to date for delivery and which pharmacy that 

has delivered it. For prescribers, the NorPD includes information on gender, year of birth and 

profession. 

 

2.2 Selection of the study population 

We assessed types of COC that has been prescribed to first-ever COC users, ´´starters´´, 

between 1st of January 2008 and 30th of June 2016. By starting our study in 2008 we include 

more real starters because we exclude women who have used COCs between January 1st 

2004 until they entered the study after January 1st 2008.  
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A total of 939 469 women were registered in NorPD between 1st of January 2004 and 30th of 

June 2016. We excluded women who did not use COCs in the period (n=282 104) and 

women who used COC before 2008 (n=370 517). In addition, we excluded prescriptions from 

pharmacist/veterinarian (n=65), women with age  50 years (n=519) and prescriptions with 

missing user age (n=313) and without/with missing prescriber ID (n=895/n=47). We 

identified 285 009 women who were eligible for analysis. 

 

2.3 Variables 

COCs are categorized as pills with levonorgestrel, norethisterone, desogestrel/drospirenone 

and dienogest/nomegestrol. The year and age for first prescription of COC is categorized into 

five groups (2008, 2009-2010, 2011-2012, 2013-2014 and 2015-2016/10-14, 15-19, 20-24, 

25-29, 30-34 and  35 years). Health region (Northern, Central, Western and 

Southern/Eastern) determined residence of users. Information about prescribers comprised 

gender (male, female), age ( 29, 30-39, 40-49, 50-59 and  60 years) and profession of 

provider (doctor with no specialty, general practitioner, gynecologist, doctor with other 

specialty and public health nurse/midwife). Public health nurses and midwifes only had 

requisition rights for COCs to women between 16 and 19 years old. Doctors with no specialty 

includes doctors in specialization, postgraduate student from medical school doing their 

internship and medical students who has a valid license issued in the fifth year of medical 

school. Doctors with more than one specialty were denoted with the most recent specialty.  

 

2.4 Analyses 

All analyses were done in Statistical Package for Social Sciences (SPSS) version 22.0 with Chi-

square test for categorical variables at a significance level p < 0.05.  

When estimating the annual proportion of starters, we applied data for starters from NorPD, 

while the denominator comprised data for the entire female population 15-49 years from 

Statistics Norway after adjustment were made for starters in previous years.  
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3 Results 

3.1 Characteristics of starters and prescribers 

Over the study years the proportion of starters among women at reproductive age (15-49 

years) has been stable at 3.2-3.3%. Most starters are below 20 years, and there has been a 

relative increase in the proportion of starters among the youngest women (table 3, upper 

panel).  

The proportion of prescriptions to starters in the different health regions has been very 

stable over time (table 3, central panel). 

While general practitioners were the main prescribers the first study years, doctors with no 

specialty had the highest proportion of prescriptions to starters the last study years (table 3, 

lower panel). Public health nurses and midwifes prescribed approximately 25% of the COCs. 

Prescriptions to starters by gynecologists have been low and slightly decreasing over time. 

Doctors with other specialties had the lowest proportion of prescriptions to starters (table 3, 

lower panel).  

The age of providers has gradually increased during the study period for all professions, 

except for doctors with no specialty. Among the main prescribers of COCs to starters there 

has been minimal differences in gender (except for public health nurses and midwifes who 

are nearly 100% women).   

 

3.2 Prescriptions of different types of COCs 2008-2016 

Levonorgestrel has been the most prescribed gestagen in COCs throughout the whole study 

period. The total prescription rate of COCs with levonorgestrel to starters has increased from 

41% in 2008 to 80% in 2016 (table 4, upper panel and figure 1) (X2-trend; p < 0,000). The 

greatest increase is seen from 2011 to 2012, and in 2012 the number of prescriptions of 

COCs with levonorgestrel to starters became greater than the number of COCs with 

desogestrel and drospirenone together. After 2012 the prescription rate of COCs with 

levonorgestrel increased gradually, but the increase was small the last years of the study 

(figure 1). Pills with dienogest and nomegestrol had a volume of prescriptions to starters 
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below 1% for each during the whole study period. The prescription rate of COCs with 

norethisterone have been low and descending (table 4, upper panel and figure 1). 

The proportion of starters who have obtained COCs with the lowest dose of estrogen has 

not changed during the study period (table 4, lower panel). The prescription rate of COCs 

with levonorgestrel has increased in similar terms for pills with both 20 and 30 g estrogen, 

while the prescription rate of COCs with other gestagens, independent of estrogen dose, has 

decreased.  

 

3.3 Prescriptions and user age  

The prescription rate of COCs with levonorgestrel has increased among starters in all age 

groups (figure 2) (X2-trend; p < 0,000; age stratified analyses). The differences between the 

various age groups were small before 2012, but from then a larger increase is seen among 

the youngest starters (< 20 years and 20-24 years). The prescription rate of levonorgestrel 

containing products decreased by increasing age of starters. In 2016, the prescription rate of 

the recommended COCs ranged from 64.5% among starters aged  35 to 85% among 

starters < 20 years (figure 2).  

 

3.4 Prescriptions by profession 

All professions increased their prescription rate of COCs with levonorgestrel to starters over 

the study years (figure 3 and 4) (X2-trend; p < 0,000; age and profession stratified analyses). 

The greatest differences between the various professions are mainly seen after 2011. Public 

health nurses and midwifes, who only had rights to prescribe to women in this age group, 

increased their prescription rate of levonorgestrel containing products to the greatest 

extent, to 96% in 2016 (figure 3). The other main prescribers, general practitioners and 

doctors with no specialty, increased their prescription rate of COCs with levonorgestrel to 

75% and 86% among starters < 20 years. Gynecologists, the providers with the lowest 

number of prescriptions in this age group, have followed the same pattern as general 

practitioners. Doctors with other specialty have had the lowest prescription rate of 

levonorgestrel containing COCs to starters < 20 years throughout the study period, and the 

rate was 59% in 2016 (figure 3).  
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The increase in prescription rate of COCs with levonorgestrel seen among starters < 20 years 

has been less among starters aged > 20 for all provider groups (figure 4). The last study 

years, the various professions prescribed levonorgestrel containing products in a rate 

approximately 10% lower to starters aged 25-49 compared with starters < 20 years. Among 

starters 20-24 years this prescription rate was somewhere in between. The greatest 

difference in prescription rate of COCs with levonorgestrel between starters below and 

above 20 years is seen among gynecologists. They have had the lowest prescription rate of 

levonorgestrel containing products, together with doctors with other specialties, throughout 

the study period among starters > 20 years (60% in 2016) (figure 4). The majority of 

prescriptions among gynecologists have been to starters aged 25-49, while general 

practitioners and doctors with no and other specialties have had a more even distribution of 

starters in the age groups 20-24 and 25-49 years.  

 

4 Discussion 

The total prescription rate of COCs with levonorgestrel to starters has, independent of 

estrogen dose, increased from 41% in 2008 to 80% in 2016. The greatest increase is seen 

from 2011 to 2012. This may be related to the updated recommendations by NOMA in 2011, 

which stated that COCs with levonorgestrel should be the first choice to starters because of 

the lower risk of VTE. The fact that 4 out of 5 starters obtained the recommended COCs in 

the first half of 2016, underline high compliance to recommendations. 

 

The greatest increase in prescription rate of recommended COCs is seen among the 

youngest starters (< 20 years and 20-24 years), and the prescription rate of levonorgestrel 

containing products decreased by increasing age of starters. Some women included in the 

study, mainly in the oldest age groups, have used COCs before 2004 and may be 

´´restarters´´. The risk of VTE is highest the first few months of use, and restarters who have 

had a pill-free break of more than one month have the same risk of thrombosis as real 

starters (45). The restarters in this study have had a break of at least 4 years, and pills with 

levonorgestrel should be the first choice based on the risk of VTE. Nevertheless, restarters 

have experiences that may affect what type of COC they want, and this may explain the 

differences in prescription pattern among women in the different age groups. The 
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proportion of restarters have decreased during the study period, and the decrease has been 

greatest among the oldest women. This explains why the proportion of young starters 

increased during the study years. 

Public health nurses and midwifes, who only had requisition rights for COCs to women  20 

years, have increased their prescription rate of COCs with levonorgestrel to starters to the 

greatest extent, to 96% in 2016. Why this proportion is much higher than for the other 

professions among starters in the same age group, may be explained by midwifes and public 

health nurses possibly being more aware of and have higher compliance in general to best 

practice recommendations. The other main prescribers, doctors with no specialty and 

general practitioners, prescribed the recommended COCs to 86% and 75% of the starters 

aged  20 in 2016. Especially general practitioners may increase their prescription rate of 

COCs with levonorgestrel to further increase the total proportion of starters obtaining COCs 

with the lowest risk of VTE. Although gynecologists and doctors with other specialties have 

had the lowest prescription rate of COCs with levonorgestrel to starters, they have 

contributed to a small number of prescriptions and thus the influence on the total 

proportion of starters getting the recommended COCs will be less important for overall use. 

All professions prescribed recommended COCs in a smaller proportion to older starters. The 

greatest difference between starters below and above 20 years is seen among gynecologists, 

but they probably have a larger amount of prescriptions to restarters compared with the 

other professions since gynecologists have a higher volume of prescriptions to older women.  

The strength of this study is the large dataset with reliable information about prescriptions 

and providers, and with all prescriptions in the country included based on compulsory 

electronic reporting from all pharmacies to the NordPD. There are only few excluded cases 

in the study because of missing information. 
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The Medical product agency in Sweden and Denmark also updated their recommendations 

based on the increasing scientific evidence regarding a differential risk of VTE with COC with 

different gestagens, but Finland and Iceland still have no national guidelines (46). Compared 

with Norway, where COCs with levonorgestrel constituted a larger proportion from before, 

the share of the recommended products increased in a larger proportion in Denmark, from 

13% in total in 2010 to 50% in 2013. The Danish studies showing a relation between 

gestagens and VTE (9, 17) received a lot of attention in Denmark, and this may explain the 

great increase in this country. In Iceland the total proportion of COCs with levonorgestrel 

increased, in Finland it remained below 1 % contrasting with a slight decrease in Sweden 

(46). Compared with the other Nordic countries, the changes in the prescription pattern of 

COCs in Norway, due to the updated recommendations, have been satisfying. 

Probably the increased prescription rate of COCs with levonorgestrel in Norway has led to a 

decreased incidence of VTE among young women in the same period of time. The effect of 

the changed prescription pattern has to be assessed in future studies.  

 

 

5 Conclusion 

The total proportion of starters who obtained COCs with levonorgestrel increased from 41% 

in 2008 to 80% in 2016, with the greatest increase from 2011 to 2012. All professions have 

increased their prescription rate of recommended COCs, mainly among the youngest 

starters, with the greatest increase among public health nurses and midwifes. Norwegian 

health personnel do comply relatively well with the new guidelines, but general practitioners 

may prescribe a larger proportion of the recommended COCs to starters to further increase 

the population of users with the lowest risk of VTE. 
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7 Tables 

 

Table 1. Gestagen and estrogen content in COCs on the Norwegian market 2008-2016. 

Gestagen Estrogen –                                                             
type and dosage 

Levonorgestrel 20 G EE 

30 G EE 

Norethisterone 35 G EE 
 

Desogestrel 20 G EE 

30 G EE 

Drospirenone 20 G EE 

30 G EE 

Dienogest 3+2+2+1 mg estradiol valerate (EV) 

Nomegestrol 1,5 mg estradiol (E) 
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Table 2. The different gestagens in COCs and the associated risk of VTE. 

Risk of developing VTE over a year  

Not using COCs and are not pregnant 2 per 10 000 women 

COCs with levonorgestrel or norethisterone  5-7 per 10 000 women 

COCs with desogestrel or drospirenone  9-12 per 10 000 women 

COCs with dienogest or nomegestrol  Not yet known 
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Table 3. Characteristics of starters of COCs and prescribers 2008-2016 (%). 

 2008 2009-10 2011-12 2013-14 2015-16* 

 N=38 128 N=70 244 N=65 796 N=64 640 N=46 192 

 % % % % % 

USER AGE (YEARS)      

< 20  58,4 62,5 63,2 64,2 65,4 

20-24 12,8 12,3 14,0 14,7 14,9 

25-29 11,0 9,1 8,3 7,8 7,5 

30-34 9,0 7,6 6,6 5,9 5,6 

  35 8,7 8,5 8,0 7,4 6,7 

      

HEALTH REGION      

SOUTHERN/EASTERN 53,4 53,2 53,5 53,4 53,1 

WESTERN 22,5 23,0 22,8 22,8 23,3 

CENTRAL 14,4 14,3 14,2 14,4 14,4 

NORTHERN 9,6 9,5 9,5 9,5 9,3 

      

PRESCRIBER      

DOCTORS WITH NO SPECIALTY 21,9 23,7 27,7 31,9 33,5 

GENERAL PRACTITIONERS 42,1 37,3 35,1 32,7 31,1 

GYNECOLOGISTS 8,9 7,9 7,5 7,0 6,9 

DOCTORS WITH OTHER SPECIALTIES 6,7 4,8 3,9 3,6 3,6 

PUBLIC HEALTH NURSES/MIDWIFES 20,4 26,3 25,8 24,9 24,9 

*Until 30th of June, 2016 
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Table 4. Prescription rate of different types of COCs to starters 2008-2016 (%). 

 2008 2009-10 2011-12 2013-14 2015-16* 

 N=38  128 N=70 244 N=65 796 N=64 640 N=46 192 

 % % % % % 

TYPE OF GESTAGEN      

LEVONORGESTREL  41,4 37,3 55,2 73,3 79,3 

NORETHISTERONE 6,5 3,4 2,2 1,7 1,4 

DESOGESTREL 28,6 37,1 25,9 11,9 7,5 

DROSPIRENONE 23,5 21,6 15,5 12,0 11,1 

DIENOGEST  0,7 0,9 0,6 0,5 

                                   NOMEGESTROL                0,3 0,4 0,3 

      

GESTAGEN/ESTROGEN CONTENT      

LEVONORGESTREL/20 G EE 25,1 22,3 31,0 42,0 46,4 

DESOGESTREL/20 G EE 27,0 35,5 24,7 11,0 6,8 

DROSPIRENONE/20 G EE 6,9 8,5 6,0 5,8 5,3 

LEVONORGESTREL/30 G EE 16,3 15,0 24,2 31,3 32,9 

                    DESOGESTREL/30 G EE                                 1,7 1,6 1,1 0,9 0,7 

DROSPIRENONE/30 G EE 16,6 13,1 8,6 6,3 5,8 

NORETHISTERONE/35 G EE 6,5 3,4 2,2 1,7 1,4 

           DIENOGEST/3+2+2+1 MG EV  0,7 0,9 0,6 0,5 

NOMEGESTROL/1,5 MG E   0,3 0,4 0,3 

*Until 30th of June, 2016 
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8 Figures 
 

Figure 1. Prescription rate of COCs to starters by gestagen content 2008-2016.  
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Figure 2. Prescription rate of levonorgestrel COCs to starters by age 2008-2016.   
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Figure 3. Prescription rate of levonorgestrel COCs to starters < 20 years by profession 2008-

2016. 
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Figure 4. Prescription rate of levonorgestrel COCs to starters  20 years by profession 2008-

2016. 
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9 GRADE assessment of main articles 
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