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Abstract
Background: With an increasing array of contraceptives in the market, it is important to understand how users 
perceive them and how their interests evolve over time.
Objectives: In this analysis, we aimed to examine the contraceptive interests of women and couples in Germany using 
data derived from social media posts.
Study Design: Social listening analysis.
Methods: Posts from Urbia—a German Internet community—mentioning at least one reversible contraceptive method 
between April 2006 and April 2021 were carefully selected by searching for a defined set of keywords and phrases. The 
frequency of mention of each method was studied and their trend over the last 5 years was analyzed. The significance 
of trends was evaluated using Mann–Kendall test. Additionally, 656 random posts were individually assessed for method 
transitions and problems associated with specific contraceptives.
Results: The contraceptive pill was the most frequently mentioned method of contraception followed by natural family 
planning methods, condom, hormonal coil, and copper/gold coil. Although general interest in hormonal contraception 
was higher compared to non-hormonal, interest in the pill decreased and interest in natural family planning and copper/
gold coil increased. Most women switched from the pill to non-hormonal methods, almost half of them using a condom. 
Almost all migrations to natural family planning were from the pill and most migrations to non-hormonal intrauterine 
devices such as the coil were from hormonal methods. The common problem associated with most contraceptives 
was side effects.
Conclusion: Social media provides valuable information about contraceptive experiences that can be used to monitor 
contraceptive prevalence patterns and attitudes within a large population in a very short span of time. A good understanding 
of how various contraceptives are currently perceived helps in identifying strategies for improving existing family planning 
policies.

Plain language summary
Currently, there are a variety of contraceptive products available in the market. To understand how users perceive them 
and how their interest evolves over time, we analyzed social media posts from Urbia, a German Internet platform. We 
scraped posts between 2016 and 2021 from the “child-desire” and “contraception” forums and analyzed the relative 
frequency of mentions of different contraceptive methods. We also looked at 1000 individual posts from 1000 different 
users, analyzed method switches and the problems associated with individual methods of use. The oral pill was the most 
frequently mentioned method of contraception followed by natural family planning methods, condom, hormonal coil, 
and copper/gold coil. Over the last 5 years however, the mention of the pill dropped, whereas the mentions of natural 
family planning and copper or gold coil increased. Further analysis of individual posts showed most women migrating 
from the pill to other non-hormonal methods such as natural family planning and condom. Almost all migrations to 
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Introduction

Ever since the invention of the oral contraceptive pill in 
early 1960s,1,2 there have been significant advancements 
in the range of contraceptive products available. Within 
the realm of hormonal contraceptives, long-term hormonal 
intrauterine devices (IUDs), contraceptive patches, vagi-
nal rings, and injections were launched.3–5 On the other 
hand, non-hormonal alternatives such as condoms, modern 
natural family planning (NFP) methods, non-hormonal 
IUDs (copper chain, copper/gold coil), and spermicides 
were also introduced.6–8 The wide range of reversible con-
traceptives enabled women/couples to choose an appropri-
ate contraceptive that suited their lifestyle and personal 
requirements allowing them to gain more control over 
their life and plan a child when desired. Additionally, the 
use of contraception resulted in a reduced maternal and 
infant mortality rate9–11 and improved social and economic 
outcomes for women/couples and their families.

In 2018, 67% of women in Germany between 15 and 49 
years of age use contraception.12 However, approximately 
95,000–105,000 abortions take place in Germany each 
year,13 of which the vast majority is conducted as part of 
pregnancy termination after pregnancy counseling.13,14 A 
study in 2016 by the Federal Centre for Health Education 
(Bundeszentrale für gesundheitliche Aufklärung) stated 
that 33.7% of pregnancies in Germany are unintended, of 
which 17.7% are terminated.15 Since contraception plays a 
key role in reducing the number of unintended pregnan-
cies,16,17 it is evident that there is scope to improve existing 
family planning strategies and awareness programs that 
instigate proper and consistent use of contraception.

With changing policies, improvements in existing tech-
nologies, and the development of new ones, it is extremely 
important to periodically assess variations in population 
behavior and method preferences. In the past decade,  
several surveys were conducted in Germany and/or other 
member states of the European Union to study the preva-
lence of contraceptives and the contraceptive attitude of 
women.18–22 In all cases, a traditional questionnaire-based 
approach was used to obtain relevant information from 
women. This is laborious, time-consuming, and expensive. 
Although social media provides valuable information 

about contraceptive experiences,23,24 its use as an alterna-
tive data source for such studies has rarely been explored, 
especially in Germany.

In this exploratory analysis, we aimed to ascertain the 
value of social media as an alternative source to examine 
population behavior and contraceptive preferences. Using 
social media posts from Urbia (a dedicated German plat-
form that provides comprehensive information regarding 
various family topics including contraception),25 we ana-
lyzed the change in interest in different contraceptive 
methods over time in Germany. Additionally, at an indi-
vidual level, we characterized user-reported reasons that 
are primarily responsible for this change.

Methods

Data source

In our descriptive retrospective analysis on opinions of 
contraceptive methods, forum posts from the website 
“Urbia” were analyzed. Urbia is an online German plat-
form that provides information regarding various family 
matters such as contraception, the desire to bear a child, 
pregnancy, childbirth, and time after birth.25 Members of 
this platform have an opportunity to share personal experi-
ences, discuss current challenges, and support one another 
with advice and, from the members point of view, suitable 
suggestions. The advice shared by the users is not medi-
cally verified by us or the host of the forum. This informa-
tion served as a starting point to perform large-scale 
analysis on contraceptive preferences and user behavior. In 
our analysis, we scraped posts from two specific forums: 
“The child-desire (Kinderwunsch)” and “Contraception 
(Verhütung)” forums using a self-developed web scraper 
(see section “Software and tools”). We obtained special 
permission from Gruner + Jahr, the operator and legal 
owner of the Urbia platform, for the current analysis.

Data processing and analysis

A total of 1,131,241 scraped posts (1,112,720 from the 
“Kinderwunsch” and 18,521 posts from the “Verhütung” 
forum) between April 2006 and April 2021 were included 

natural family planning were from the pill and most migrations to non-hormonal intrauterine devices such as the coil 
were from hormonal methods. The most common problem associated with the pill and non-hormonal intrauterine 
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in our analysis. These posts were processed in multiple 
stages as described in the following paragraphs.

Stage 1: relevant post selection (pre-processing).  To select 
relevant posts from the scraped collection, a list of German 
terms that best describe commonly used contraceptive 
products such as generic names, brand names, abbrevia-
tions or in some cases, methods was manually curated and 
compiled (Supplementary Table 1). It contained 65 case-
insensitive keyword combinations, which mapped to 45 
different contraceptive products or methods. To ease anal-
ysis and interpretation, each of these products was further 
classified into parent method categories based on the type 
of contraception (Supplementary Table 1). Posts contain-
ing at least one keyword were selected, grouped into spe-
cific parent categories, and processed further for analysis.

Data analysis.  We divided our analysis into two parts. 
First, we studied the change in interest in various methods 
of contraception over the course of the last 5 years by ana-
lyzing the time-series trends in the frequencies of mention 
of different contraceptive methods in posts. Second, we 
sampled a random set of posts to identify the individual 
reasons against a particular contraceptive that could have 
led to a transition from one method of contraception to 
another. For each part, relevant posts from Stage 1 were 
independently processed and examined.

Stage 2: trend and correlation analysis.  To evaluate the rela-
tive frequencies of mention of different methods of con-
traception in the last 5 years, relevant posts from stage 1 
were used. Of the 56,258 posts from stage 1, 24,818 (from 
10,186 users) were posted between April 2016 and April 
2021. Posts from each method category were accumulated 
and the frequencies of mention of keywords per post were 
calculated. A keyword is counted if it appears at least once 
in a post. In order to reduce bias due to repetition, multi-
ple mentions of a keyword in a single post were counted  
once. Keywords belonging to a particular method cat-
egory (Supplementary Table 1) were considered to be the 
same and hence were also counted only once. The metric 
was used to calculate the relative monthly frequencies of 
mention. The corresponding trends were extracted using 
Seasonal and Trend decomposition using Loess (STL) 
method. Additionally, method categories were further 
grouped into hormonal and non-hormonal methods of con-
traception (Table 1) and their trends were also analyzed. 
Mann–Kendall (MK) test26 was used to quantify the trends 
(see section “Statistical analysis”).

To understand if an increase/decrease in interest in 
one method can be correlated with a corresponding 
decrease/increase in another method of contraception, 
relative monthly mentions of different contraceptive 
methods were further aggregated into a correlation 
matrix and Kendall’s rank analysis was performed (see 
section “Statistical analysis”).

Stage 3: monitoring contraceptive preferences of users.  To 
determine method switches or preferences and associated 
problems/reasons, stage 1 posts between April 2016 and 
April 2021 were further scrutinized. As one of the heu-
ristics to find posts that specifically mentioned a method 
change, posts containing at least two different methods 
of contraception (i.e. two different keywords: products 
or methods) were selected. Of the 56,258 selected posts 
from stage 1, 5123 posts mentioned more than one con-
traceptive method. Of these, posts referring to the contra-
ceptive pill, NFP, or copper/gold coil (methods in which 
significant changes in interest were observed in the last 
5 years) were retained. A random set of 1000 posts (from 
1000 unique users) were manually evaluated by six human 
raters divided in groups of two. Each rater from a group 
independently curated the same set of posts. After a  
short introduction to the task, 333 posts were assigned to 
each group. A web-based open-source tool (Label Studio 
(version 1.0.1), normally used for labeling training data 
for machine learning) with a predefined set of contracep-
tive methods (as enlisted in Table 1, currently prevalent 
methods in Germany) and possible reasons (Supplemen-
tary Table 2) was set up to ease the curation workflow. 
A rater could select the method and reason(s) based on 
user-defined information in each post. If the reason for 
transition is unclear, then the “unknown” category could 
be selected. To accommodate reasons that are not a part 
of our predefined parent set, the “other reasons” category 
was introduced. In case a post specified multiple transi-
tions and corresponding reasons, three most recent transi-
tions were individually documented.

Labeled data from this tool was carefully processed and 
the information from each rater of a group was compared. 
Posts where the method of use was unclear or unknown 

Table 1.  Types of contraception and their associated 
methods.

Methods of contraception 
(method category)

Types of contraception

Natural family planning (NFP) Non-hormonal
Condom
Copper/gold coil
Copper chain
Diaphragm/pessary
Spermicide
Contraceptive pill Hormonal
Hormonal coil
Vaginal ring
3-month injection
Hormonal implant

German translations of methods: Natural family planning = Natürliche 
Familienplanung; Condom = Kondom; Copper/Gold 
coil = Kupferspirale/Goldspirale; Copper chain = Kupferkette; 
Diaphragm/Pessary = Diaphragma/Pessar; Spermicide = Spermizid; 
Contraceptive pill = Pille; Hormonal coil = Hormonspirale; 3-month 
injection = Dreimonatsspritze; Hormonal implant = Hormonimplantat.
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were excluded. The following guidelines were used to pro-
cess data, particularly in the case of conflicting informa-
tion for a particular post within a group:

•• If Rater 1 and Rater 2 reported the same methods 
but different reasons for a method switch, then the 
reasons were combined.

•• If Rater 1 identified three transitions and Rater 2 
identified only two, but the data curated for these 
were similar, then all transitions were aggregated.

•• If Rater 1 and Rater 2 reported different methods, 
then a validator from another group reviewed the 
post to resolve conflict.

Processed data was used to calculate the percentage of 
posts with similar method mentions or transitions. Similar 
method transitions were aggregated, and the percentage 
contribution of each reported problem or reason was calcu-
lated. Since the number of posts analyzed was very small 
compared to the total number of posts in Urbia, we did not 
perform any statistical tests with this dataset. Descriptive 
analytics were used to characterize data and group user-
reported problems associated with different contraceptive 
methods.

Software and tools

To scrape posts from the forums, we developed our own 
web scraper using Python framework scrapy (version 
2.5.0). STL decompositions and trend analysis were per-
formed in R (version 3.5.0) using packages such as fun-
times (functions for time-series analysis, version 8.0), 
forecast (version 8.15), and stats (Version 3.5.0). Python 
(version 3.9.6) was used to filter posts and to explore user 
journeys. For tokenization (i.e. to split text in posts into 
words) and lemmatization (getting the base form of verbs), 
spaCy (version 3.1.0), a free open-source natural language 
processing (NLP) library, and the pre-trained German lan-
guage model (de_core_news_lg, version 3.0.0) were used.

Statistical analysis

Mann–Kendall (MK) test was performed to determine a 
significant upward or downward trend in interest in differ-
ent contraceptive methods.26 The autoregressive order of 
each time-series model for this test was estimated using 
Akaike information criterion (AIC). The test statistic, 
MKtau, can assume a value between −1 and +1. A value 
close to −1 suggests a downward trend, +1 suggests an 
upward trend, and 0 indicates no trend. The presence of 
any serial correlation in trends was accommodated using 
sieve bootstrapping.27 A total of 10,000 samples were gen-
erated, and a p-value less than 0.05 was considered to be 
significant.

Correlations between relative monthly mentions of 
different contraceptive methods were analyzed using 
Kendall’s rank correlation. Kendall’s τb coefficient can 
assume a value between −1 and +1.28 A value close to −1 
suggests a negative correlation, +1 suggests a positive 
correlation, and 0 indicates no correlation.

Results

Our analysis was divided into two parts. In the first part, we 
characterized posts based on different methods of contra-
ception, analyzed their frequencies of mention, and com-
pared their trends over the last 5 years. In the second part, 
we focused on understanding the underlying cause that 
could have led to a change in contraceptive interests. We 
analyzed changes in the contraceptive behavior of women 
in a subset of posts and further identified user-reported 
problems or discomfort associated with the use of a specific 
contraceptive. Overall, we aimed to study the contraceptive 
behavior and attitude of women through these posts.

Characterization of posts related to 
contraception

In the first part of our analysis, we focused on under-
standing general contraceptive interests in Germany by 
examining relative frequencies of mention of different 
hormonal and non-hormonal methods of contraception 
over the last 5 years. A total of 27,336 keyword mentions 
were observed in 24,818 posts that discussed at least one 
method of contraception. Of the total mentions, 21,163 
(77.4%) were about hormonal methods of contraception 
and 6173 (22.6%) were about non-hormonal methods of 
contraception. As shown in Figure 1, the contraceptive 
pill (Pille) was the most frequently discussed method of 
contraception with 18,894 (69.1%) mentions, followed 
by NFP (Natürliche Familienplanung) with 2510 (9.2%) 
mentions. Third most frequent mention was the condom 
(Kondom) (7.1%).

Based on the type of contraception, these methods were 
further grouped into hormonal and non-hormonal methods 
of contraception. Table 2 shows the percentage of mention 
of each method of contraception within a group.

Trend analysis

To study the time-series trends of different contraceptive 
methods in Germany, we calculated the relative frequen-
cies of mention versus time and plotted their trend. We 
observed a gradual decrease in the frequencies of men-
tion of hormonal methods (MKtau = −0.52, p = 0.008) 
and a corresponding increase in the frequencies of men-
tion of non-hormonal methods of contraception in posts 
(MKtau = +0.52, p < 0.001; Figure 2).
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To further investigate which method(s) of hormonal 
and non-hormonal contraception were responsible for the 
trends observed in Figure 2, we studied the trends of the 
top three candidates within the hormonal and non-hormo-
nal contraception groups. The contraceptive pill—which is 
most discussed—showed a decreasing trend in its fre-
quency of mention (MKtau = −0.4, p = 0.036, Figure 3(a)). 
The frequencies of mention of other hormonal methods of 
contraception such as the hormonal coil (MKtau = −0.07, 
p = 0.61, Figure 3(b)) and vaginal ring (MKtau = −0.09; 
p = 0.333, Figure 3(c)) remained unaltered. Therefore, the 
downward trend observed in the frequency of mention in 
the hormonal contraception group can be attributed to the 
decreasing mentions of the pill.

Among non-hormonal methods, NFP gained consider-
able interest with a significant upward trend in the last 
5 years (MKtau = 0.67, p < 0.001, Figure 4(a)). Moreover, 

the frequency of mention of copper or gold coil also 
increased (MKtau = 0.29, p = 0.017, Figure 4(b)). On the 
other hand, the frequency of mention of the condom 
remained unaltered (MKtau = 0.2, p = 0.161, Figure 4(c)). 
Therefore, the gain in curiosity or the upward trend 
observed in the non-hormonal group is most likely attrib-
uted to NFP and copper or gold coil.

Correlation analysis

Since the pill, NFP, and copper or gold coil contributed 
significantly to the trends observed in Figure 2, we further 
investigated their correlations using Kendall’s rank analy-
sis (Table 3). We observed that the pill negatively corre-
lated with NFP (τ = −0.49, p < 0.001) and copper or gold 
coil (τ = −0.56, p < 0.001), whereas NFP positively corre-
lated with copper or gold coil (τ = 0.36, p < 0.001). This 
showed that a decrease in interest in the pill was associated 
with an increase in interest in NFP or copper/gold coil, and 
an increase in interest in NFP was associated with an 
increase in copper/gold coil.

Contraceptive behavior and attitude of women

In the next stage of our analysis, we studied the contracep-
tive behavior of women by analyzing their transition pat-
terns and common problems related to a specific 
contraceptive in use or previously used. Since interest in 
the pill, NFP, and copper/gold coil changed significantly in 
the last 5 years, we scrutinized 656 relevant posts that spe-
cifically mentioned any of these contraceptive methods of 
which 149 posts mainly highlighted problems related to a 
specific contraceptive, and 507 posts specifying one or 
more reasons for switching from one contraceptive method 
to another. Of these, 385 posts (75.9%) described a switch 
from the pill, 9 posts (1.7%) described a switch from NFP 
methods, and 40 posts (7.8%) described a switch from 
non-hormonal IUDs (copper/gold coil or chain). 
Conversely, 88 posts (17.4%) described a switch to the 
pill, 63 posts (12.4%) described a switch to NFP methods, 

Figure 1.  General interest in various methods of 
contraception. The bar graph above represents the relative 
frequencies (%) of mention of different contraceptive methods 
in posts in the last 5 years (2016–2021). Methods whose 
mentions were below 1% are groups under “Other.”

Table 2.  Percentage mentions of each method of contraception based on the type of contraception.

Types of contraception Methods of contraception Percentage within the group

Non-hormonal (6173 mentions) Natural family planning (NFP) 40.7
Condom 31.6
Copper/gold coil 19.1
Copper chain 6.5
Diaphragm/Pessary 1.9
Spermicide 0.3

Hormonal (21,163 mentions) Contraceptive pill 89.3
Hormonal coil 7.3
Vaginal ring 2.6
3-month injection 0.5
Hormonal implant 0.3
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and 85 posts (16.8%) described a switch to non-hormonal 
IUDs. As each post is from one individual, a total of 297 
women stopped using the pill, 54 women started using 
NFP methods, and 45 women started using non-hormonal 
IUDs. These results hint that the change in interest in these 

contraceptive methods could be due to a corresponding 
change in their prevalence patterns.

To understand the contraceptive behavior of women 
who used the pill, NFP, or non-hormonal IUDs, we first 
analyzed their transition patterns in relevant posts (Table 4). 

Figure 2.  Time-series trends of hormonal and non-hormonal methods of contraception in Germany. Relative frequencies of 
mention of hormonal (MKtau = −0.52, p = 0.008) and non-hormonal (MKtau = 0.52, p < 0.001) methods of contraception in posts, in 
the last 5 years.

Figure 3.  Time-series trends of top three hormonal methods of contraception: (a) pill (MKtau = −0.4, p = 0.036), (b) hormonal coil 
(MKtau = −0.07, p = 0.61), and (c) vaginal ring (MKtau = −0.09, p = 0.333).



Balakrishnan et al.	 7

As illustrated in Figure 5 and listed in Table 4, of all 
women who migrated from the pill, 42% migrated to a 
condom, 15% migrated to NFP methods, 13.2% migrated 
to non-hormonal IUDs, and 10% migrated to a hormonal 
coil. In total, almost 70% switched from the pill to other 
non-hormonal methods of contraception. Conversely, 
both hormonal and non-hormonal contraceptive women 
switched to the pill. Of all women who migrated to the pill, 
15.9% migrated from a condom, 13.6% migrated from 
unspecified IUDs, 18.2% migrated from a hormonal coil, 
17% migrated from non-hormonal IUDs, and 19.3% 
switched to a different pill. All other migrations from and 
to the pill were less than 10%.

Of nine women who migrated from NFP methods, 
33% migrated to the pill and 33% to the copper/gold coil 

(Table 4). Isolated transitions to the diaphragm, hormonal 
coil, and vaginal ring were also observed. On the other 
hand, 90% of migrations to NFP methods were from the 
pill (Figure 5). Finally, of the women who migrated from 
non-hormonal IUDs, 37.5% migrated to the pill, 25% 
migrated to a condom, 15% migrated to a hormonal coil, 
and 12.5% switched to a different type of non-hormonal 
IUD (Table 4). On the other hand, of all women who 
migrated to non-hormonal IUDs, 60% migrated from the 
pill, 11.8% migrated from hormonal IUD, 9.4% migrated 
from a condom, and 5.9% switched to a different type of 
non-hormonal IUD (Figure 5). All other changes in non-
hormonal IUD usage were less than 5%.

To further identify the possible reasons that could have 
prompted the aforementioned migrations, we compiled a list 

Figure 4.  Time-series trends of top three non-hormonal methods of contraception: (a) natural family planning (MKtau = 0.67, 
p < 0.001), (b) condom (MKtau = 0.2, p < 0.161), and (c) copper/gold coil (MKtau = 0.29, p < 0.017).

Table 3.  Correlation matrix of the pill, NFP, and copper/gold coil.

Pill NFP Copper/gold coil

Pill 1 −0.49* −0.56*
NFP −0.49* 1 0.36*
Copper/gold coil −0.56* 0.36* 1

NFP: natural family planning.
The number represents Kendall’s correlation coefficient, tau (*p < 0.001).
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Table 4.  Proportions of method transitions in relevant posts.

Method (migrated from) Method (migrated to) Number of migrations (percentage)

Pill (385 posts) Condom 162 (42.1%)
NFP 58 (15.1%)
Non-hormonal IUD 51 (13.2%)
Hormonal coil 39 (10.1%)
Vaginal ring 31 (8.1%)
Unspecified IUD 23 (6%)
Another pill 17 (4.4%)
3-month injection 5 (1.3%)
Diaphragm 2 (0.5%)
Other 2 (0.5%)
Unknown 3 (0.8%)

NFP (9 posts) Non-hormonal IUD 3 (33.3%)
Pill 3 (33.3%)
Hormonal coil 1 (11%)
Vaginal ring 1 (11%)
Diaphragm 1 (11%)

Non-hormonal IUD (40 posts) Pill 15 (37.5%)
Condom 10 (25%)
Hormonal coil 6 (15%)
Another non-hormonal IUD 5 (12.5%)
Diaphragm 2 (5%)
NFP 1 (2.5%)
Vaginal ring 1 (2.5%)
Unknown 1 (2.5%)

Condom (29 posts) Pill 14 (50%)
Non-hormonal IUD 8 (28.5%)
Hormonal coil 4 (14.3%)
3-month injection 1 (3.5%)
NFP 1 (3.5%)
Unspecified IUD 1 (3.5%)

Hormonal coil (40 posts) Pill 16 (40%)
Non-hormonal IUD 10 (25%)
Condom 6 (15%)
Vaginal ring 3 (7.5%)
Another hormonal IUD 1 (2.5%)
NFP 1 (2.5%)
Other 1 (2.5%)
Unknown 2 (5%)

Vaginal ring (20 posts) Pill 7 (35%)
Condom 6 (30%)
Non-hormonal IUD 4 (20%)
Hormonal coil 1 (5%)
NFP 1 (5%)
Unspecified IUD 1 (5%)

3-month injection (8 posts) Pill 5 (62.5%)
Condom 2 (25%)
Hormonal coil 1 (12.5%)

Unspecified IUD (14 posts) Pill 12 (85.7%)
NFP 1 (7.1%)
Vaginal ring 1 (7.1%)

Diaphragm (1 post) Pill 1 (100%)
Hormonal implant (1 post) Condom 1 (100%)
Unknown (6 posts) Non-hormonal IUD 5 (83.3%)

NFP 1 (16.7%)

NFP: natural family planning; IUD: intrauterine device.
The number of migrations can be greater than the total number of posts as some posts discussed multiple switches or migrations.
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of commonly stated problems related to these contracep-
tives from all relevant posts. A total of 459 women reported 
problems related to the use of the pill. As shown in Figure 6, 
common issues reported by pill users were side effects 
(38.4%) and general health concerns related to hormonal 
intake (14%). Almost 15% of women stopped using a pill as 
they planned to have a child. In 41.6% of cases, the exact 
reason against the use of the pill was unknown or unclear.

Although 22.5% of women did not explicitly define 
their side effects, menstrual problems (6.8%), depression 
or emotional side effects (5.9%), hormonal imbalance 
(4%), migraine or headache (3.8%), loss of libido (3.5%), 
and skin problems (3.4%) were among the most frequently 
defined side effects (Table 5).

A total of 21 women reported problems related to NFP 
methods. Reliability (47.6%), difficulty in strictly follow-
ing the method (28.5%), and other usage-related issues 
(14.3%) were among the commonly stated problems asso-
ciated with NFP (Figure 7).

Sixty-eight women reported problems related to non-
hormonal IUDs (Figure 8). These included side effects 
(49.3%), displaced IUD (10.2%), reliability (8.7%), and 
high costs (7.3%). Some women (5.8%) stopped using this 
method as they planned to have a child. As listed in Table 6, 
menstrual problems (42%), pain (14.5%), and inflammation 
(4.3%) were among the frequently mentioned side effects.

Discussion

In this retrospective, descriptive analysis, we explored 
social media posts to obtain useful insights about contra-
ceptive trends and user behavior in Germany. Despite the 
global interest in hormonal contraceptive methods, we 
observed a gradual decline in Germany in the last 5 years. 
At the same time, a corresponding rise in interest in non-
hormonal contraceptive methods was observed. Correlation 
analysis also confirmed that the mention of the pill was 
negatively associated with the mention of NFP methods or 
the copper/gold coil. On the other hand, the mention of 
NFP was also positively associated with the mention of 
copper/gold coils.

Figure 5.  Changes in the contraceptive behavior of women. The 
chord diagrams above depict migrations from and to different 
methods of contraception. Each method is represented by a 
specific color. The arrowhead indicates the method women 
switched to. The thickness of the arrow indicated the proportion 
of women who switched from one method to another.

Figure 6.  Problems related to the use of the pill. The bar graph shows the common problems stated by women using/who used a 
pill (n = 456).
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Table 5.  A list of side effects reported by women who used the contraceptive pill.

Side effect Percentage of women

Other side effects 22.57
Menstrual problems 6.75
Emotional side effects (e.g. depression) 5.91
Hormonal imbalance 4.01
Migraine/headache 3.8
Loss of libido 3.59
Skin problems 3.38
Other form of pain 2.11
Weight problems 1.27
Fatigue 0.63
Blood clotting 0.42
Breast tenderness/enlargement 0.42
Inflammation 0.21
Water retention 0.21

Figure 7.  Problems related to the use of NFP. The bar graph shows the common problems reported by women using/who used 
NFP methods (n = 21).

Figure 8.  Problems related to the use of non-hormonal IUDs. The bar graph shows the common problems reported by women 
using/who used non-hormonal IUDs (n = 21).
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The general interests observed in different types of 
hormonal and non-hormonal methods of contraception 
mostly followed the recent contraceptive prevalence  
pattern in Germany. The pill is one of the oldest, reliable, 
and the most evolved methods of contraception.29,30 It 
has been the predominant method of contraception for 
years.18–21 Given the high number of pill users, a large 
proportion of posts mentioning or discussing it was antici-
pated. Over the last 5 years, however, we observed a 
decrease in the number of posts mentioning it. This could 
be due to a decrease in the popularity of the pill in 
Germany. A 2011 survey conducted by the Federal Centre 
for Health Education (Bundeszentrale fuer gesundheitli-
che Aufklaerung-BZgA) in 997 sexually active individu-
als in Germany showed the pill to be the most prevalent 
contraceptive (53%) followed by the condom (37%), coil 
(10%), NFP (2%), and vaginal ring (2%).31 However, the 
follow-up study in 2018 in 705 individuals showed the 
pill and the condom (around 47%) to be almost equally 
prevalent, irrespective of their exclusive use.32 This com-
parative analysis showed that the prevalence of the pill  
(a hormonal contraceptive) decreased through the years 
with a corresponding rise in the prevalence of a non-
hormonal contraceptive, in this case a condom. In our 
analysis, a decrease in interest in the pill was associated 
with an increase in interest in non-hormonal contraceptives 
such as NFP and copper/gold coil. We believe that this 
could be due to occasional or irregular discussions about 
a condom in the forum. Additional studies may be required 
to further confirm these findings and understand their rel-
evance. In summary, considering our results from trend 
analysis and contraceptive behavior analysis, we can con-
firm that the popularity in the pill is gradually falling.

Every individual responds differently to the pill. While 
some do not experience any side effects, the others experi-
ence them either immediately or over time and to varying 
extents. In our analysis, 495 women (of 656 women) 
reported problems related to the use of a pill. Side effects 
and general health concerns related to hormonal intake 
were frequently stated. Although in 22% of cases the 
exact side effects were not defined, many reported men-
strual problems, hormonal imbalance, emotional issues 
such as depression, migraine, and/or loss of sexual desire 
as key side effects of the pill. Additionally, 15% also 

stopped using a pill as they planned to have a child. 
Therefore, perceived side effects, probable fear of side 
effects, and imminent plans to have a child could some-
what contribute to decreasing pill users, which in turn 
explain the decrease in interest observed. There have been 
reports stating that the pill could be associated with high 
risk of blood clotting,33 reduction of libido,34,35 and lim-
ited emotional recognition.36 Whether migraine patients 
face an increased risk of stroke is yet to be confirmed.37 
However, its association with mood effects and weight 
gain have not yet been satisfactorily established with 
new-generation pills.38–42 A review in 2019 stated that its 
effect on mood is context dependent.43 It is interesting to 
observe that these side effects—although not yet clini-
cally associated—are still listed as side effects by pill 
users. This indicates that women are not clearly informed 
about the different types of pills and their associated risks. 
With the help of healthcare providers, it is necessary to 
choose the right combination of hormones and concentra-
tions based on individual body type to minimize associ-
ated side effects.

NFP is a natural, hormone-free method of contraception 
that enables couples to identify a woman’s fertile days by 
monitoring markers such as basal body temperature and 
cervical mucus.44 In our analysis, it ranked second in its 
frequency of mentions. This did not follow the recent pre
valence pattern in Germany. A relatively low proportion of 
couples have been using NFP methods for contracep-
tion.21,32 It may be due to issues related to reliability, self-
discipline, effort, and time required to accurately practice 
this method.45 In recent years, several applications have 
been developed to ease fertility monitoring, especially for 
pregnancy. The first such for contraception was approved 
in 2017.46 After the launch of this and many more applica-
tions, general interest in NFP may have spiked. This partly 
explains the significant rise in post mentions especially 
after June 2017. Another reason could be the use of NFP 
for planned pregnancy as well as contraception. As posts 
from the “child desire” and “contraception” forum were 
included in this analysis, a small proportion of posts could 
have also been related to planned pregnancy. Individual 
analysis of our sample set, however, showed 54 women to 
have started using NFP as a contraceptive. Couples may 
choose NFP as a method of contraception as it is known to 
improve a couple’s relationship and sex life.47 Additionally, 
with age most women/couples would prefer to avoid the 
continuous use of hormones due to age-related health 
risks. These factors could have prompted women/couples 
to start following NFP-based contraception. Further analy-
sis of individual posts showed reliability, compliance, and 
usage-related issues to be top concerns of those following 
NFP. This shows that couples need to be better informed 
about the different types of NFP methods, their actual fail-
ure rate if followed accurately, associated advantages, dis-
advantages, and probable suggestions to improve long-term 
use of this method.

Table 6.  A list of side effects reported by women who used a 
non-hormonal IUD.

Side effect Percentage of women

Menstrual problems 42
Pain 14.5
Other side effects 13
Inflammation   4.3

IUD: intrauterine device.
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A condom is a hormone-free, barrier method of contra-
ception, which is easy to use, readily available, and pro-
tects from sexually transmitted infections. It mostly ranked 
second in contraceptive prevalence.19–22 In the 2018 
Federal Health Centre survey, the condom was as preva-
lent as the pill. They observed a 9% increase in its use.32 In 
our analysis, condom ranked third in its frequency of men-
tions. Furthermore, we did not observe any change in its 
interest, during our observation period. This could be due 
to minimal or no side effects of the condom. Although reli-
ability is a huge problem, the health-related risk associated 
with its use is low. As a result, the probability of it being 
discussed in a forum to understand varying experiences 
and seek advice is low. Additionally, women/couples could 
use a condom as a secondary contraceptive in combination 
with the pill or NFP. Thus, the likelihood of it being men-
tioned or discussed as a primary method of contraception 
may be low in many cases. This is especially true in the 
case of NFP as a condom is commonly used during the 
fertile period. Finally, although research showed interest-
ing innovations that could improve the reliability of a 
condom,48 these are not yet available on the market. Such 
innovations could spike interest in the future. These 
factors together explain unaltered interest in the condom.

IUDs such as hormonal coil, non-hormonal coil, or 
chain are long-term, reversible contraceptives that are not 
yet widely used. Around 10% of women in Germany use 
IUDs.21,32 Among the different types, the hormonal coil is 
comparatively more popular compared to the non-hormo-
nal coil or chain.21 A similar pattern was also observed in 
the frequency of post mentions in our analysis. Many posts 
mentioned hormonal coil compared to copper/gold coil 
or copper chain. We believe that its prevalence pattern 
explains the frequency of mentions in posts. The Medicines 
Commission of the German Medical Association in 2009 
reported several cases with adverse reactions to hormonal 
IUDs.49 Its cost, reported side effects,50,51 concerns related 
to future pregnancy, and probable fear of discomfort or pain 
while being inserted or used could probably prevent many 
from opting it as their contraceptive. As interest in hormo-
nal coils remained unaltered in the last 5 years, we did not 
further investigate this method or interpret associated prob-
lems. However, since we observed an increase in interest in 
copper or gold coils, we further investigated 656 individual 
posts to understand the contraceptive attitude of women 
using non-hormonal IUDs. Forty-five women started using 
the copper/gold coil. Most women who switched to non-
hormonal IUDs migrated from the pill or hormonal IUD. 
Given that non-hormonal IUDs are hormone-free and long-
term, there would be many opting for it over hormonal con-
traception. This probably explains the significant rise in 
interest in non-hormonal IUDs such as copper/gold coils. 
In-depth assessment of posts further revealed side effects 
(menstrual problems, pain, and inflammation), displaced 
IUDs, and cost to be the main problems associated with the 

use of non-hormonal IUDs. This shows that women need to 
be provided with additional information especially in case 
of adverse effects and possible mitigation strategies. 
Although our results present very valuable insights, our 
findings are based on personal descriptions only. Especially 
regarding side effects, there are many more factors such as 
pre-existing diseases, alcohol, or tobacco use that would 
influence the severity of side effects. Also, socio-demo-
graphic characteristics, including level of sex education, 
are not represented in this analysis.

Limitations of the work and outlook

Although we obtained very interesting insights from social 
media posts, our analysis did have certain limitations. First, 
the inherent bias of social media cannot be neglected. We 
observed the contraceptive trends in women and couples 
who specifically use the Urbia forum. This may include 
women with distinct socio-demographic characteristics. 
The lack of socio-demographic data limited further explo-
ration. As a result, these observations only provide an esti-
mate of the contraceptive trends in Germany. Second, posts 
containing misspelled contraceptive methods, uncommon 
abbreviations, or unfamiliar brands were not a part of our 
keyword list and therefore were not identified by our algo-
rithm. As a result, we may have missed a small proportion 
of posts in our analysis. Finally, to ensure maximum accu-
racy while monitoring user behavior, we manually studied 
a representative set of only 1000 posts and did not perform 
a calculation of the sample size. This limited us from con-
firming the popularity of different contraceptive methods in 
a large sample set. For large-scale analysis, we could auto-
mate at least parts of the labeling/annotation process using 
NLP algorithms in future. For instance, we could train a 
classifier that learns to detect posts that mention a transition 
between contraception methods. Although it would still be 
necessary to review these results manually, it potentially 
speeds up the process significantly.

Conclusion

Our results demonstrated the usability of social media as 
an alternative source to survey contraceptive trends and 
user behavior in Germany. In the last 5 years, mentioning 
of hormonal contraception decreased and mentioning of 
non-hormonal contraception increased. This is mainly due 
to the decreasing popularity of the pill, with a correspond-
ing increase in the popularity of NFP and copper/gold 
coils. Most women switched from the pill to other non-
hormonal contraceptives such as condoms (as in almost 
half of the cases), NFP, and copper/gold coils. Adverse 
effects were commonly reported as the reason for a switch. 
This indicates that the contraceptive needs of women are 
not satisfactorily met, highlighting the need for additional 
counseling and education.
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Social media posts serve as a useful tool in studying 
contraceptive prevalence and preferences in a large popu-
lation over extended periods of time. It provides real-world 
user insights into various contraceptives that help in iden-
tifying primary pain-points in existing family planning 
strategies. Further studies could assist in determining the 
appropriate family planning strategy in different life stages 
and family constellations.
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