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AB STR AC T

Introduction Fasting during Ramadan while pregnant has
been shown to have long-term negative effects on the offspringʼs physical and cognitive health. Even though most Muslims do not believe pregnant women are obligated to fast during Ramadan, fasting rates of up to 87 % have been reported
for pregnant women. No data exists to date about Ramadan
adherence and behavior in Germany.
Methods The Mainz Study of Ramadan and Pregnancy surveyed pregnant Muslims and new Muslim mothers in Mainz
between October 2016 and January 2017 and collected information on Ramadan adherence and behavior. We also collected data on personal characteristics and opinions, to identify determinants of fasting using statistical analysis.
Results We found that 43 % of pregnant Muslim women
fasted at least one day during Ramadan 2016. Women who
fasted were significantly younger and less educated. There
was no significant difference in terms of country of origin between those women who fasted and those who did not. Only
49 % of women who fasted and 38 % of women who did not
fast discussed their Ramadan behavior with their doctor. Less
than 2 % of women reported being proactively approached by
their doctor.
Conclusion To ensure that pregnant Muslim women living in
Germany can make their fasting decision based on objective
information, it is necessary to raise awareness about Ramadan
fasting during pregnancy among medical professionals in
Germany.
ZU SAM ME N FA SS UN G

Einleitung Ramadan während der Schwangerschaft ist mit
negativen Folgen für die physische und kognitive Gesundheit
der Nachkommen verbunden. Obwohl die meisten Muslime
denken, dass Ramadan-Fasten während der Schwangerschaft
nicht verpflichtend ist, fastet in vielen Ländern ein erheblicher
Teil der schwangeren Muslimas. Für Deutschland liegen bislang keine Daten zum Fasten- und allgemeinen Ramadanverhalten schwangerer Muslimas vor.
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Methodik Im Rahmen der Mainzer Umfragestudie zu Ramadan während der Schwangerschaft wurden zwischen Oktober
2016 und Januar 2017 schwangere und frisch entbundene
Muslimas zu ihrem Ramadanverhalten befragt. Auch persönliche Daten und Meinungen der Frauen wurden erhoben, um
Bestimmungsfaktoren für die Fastenentscheidung anhand
statistischer Analysen identifizieren zu können.
Ergebnisse Es haben 43 % der schwangeren Muslimas in
Mainz im Ramadan 2016 gefastet. Fastende Frauen waren signifikant jünger und wiesen einen niedrigeren Bildungsstand
auf. Einen Unterschied im Fastenverhalten hinsichtlich der Mi-

Introduction
Prenatal exposure to Ramadan has been shown to have negative
effects on the offspringʼs physical and cognitive health. Increased
risks for symptoms indicative of type 2 diabetes and coronary
heart disease [1] as well as lower BMI in adulthood [2] have been
reported. Negative effects on cognitive health outcomes such as
lower performance in schools [3 – 5] and negative effects on labor
market participation [5] have also been identified. Due to these
negative health effects on the offspring, it is important that medical personnel who interact with pregnant Muslim women are sensitized to the customs and behavior during Ramadan. As the number of Muslims in Germany has increased to over 5 % of the total
population and is expected to increase further in the future [6],
this is becoming an increasing concern for medical professionals
in Germany.
The negative health effects of prenatal Ramadan exposure are
generally attributed to maternal fasting during pregnancy. Ramadan lasts 29–30 days and requires the abstinence from food and
drink during daylight hours. Among pregnant women who adhere
to this diurnal fasting, low serum levels of glucose and alanine as
well as elevated levels of free fatty acids have been found [7 – 9].
Pregnant women skipping meals quickly reach states similar to
those of starvation (“accelerated starvation”, [10, 11]). Due to
the lack of metabolic fuel and the accompanying changes to hormone levels in the blood, negative health effects are expected in
the offspring. This can be placed into a broader literature of fetal
programming, which has shown that impaired in utero growth
due to malnutrition increases the risk of chronic diseases in adulthood [12, 13].
Whether or not pregnant women should fast during Ramadan
depends on the interpretation of the Quran, though studies in
various countries generally find that a considerable percentage
of women fast. Different studies have found that the proportion
of pregnant women who fast for at least one day during Ramadan
varies from 87 % in southeast Michigan, USA [14] and in Singapore
[15], to 54 % in the Netherlands [16] and 43 % in Bradford, UK [17].
As immigrant and Muslim populations differ across European
countries, studies on Ramadan fasting practices during pregnancy
in some countries do not allow inference to be made about other
countries. No data exists to date for Ramadan adherence and behavior in Germany.
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grationsgeneration gab es nicht. Nur 49 % der fastenden und
38 % der nicht fastenden Frauen besprachen ihr Verhalten im
Ramadan mit ihrem medizinischen Fachpersonal. Weniger als
2 % der Frauen gaben an, proaktiv durch ihren Arzt angesprochen worden zu sein.
Fazit Schwangere Muslimas in Deutschland sollten Zugang zu
objektiven Informationen erhalten, auf Basis derer sie ihre Fastenentscheidung treffen können. Hierfür ist eine Sensibilisierung des Fachpersonals zu Ramadan in der Schwangerschaft
unabdingbar.

To fill this gap, the Mainz Study of Ramadan and Pregnancy was
conducted in obstetric wards in Mainz (Germany) to collect data
on the fasting behavior of pregnant Muslim women. The study offers insights about which women in Germany decide to fast and
why. We also investigated behavioral changes, such as changes
in the types of foods women consumed even on those days when
they did not fast. Our goal is to contribute to the development of
patient information services related to Ramadan fasting during
pregnancy for Muslims living in Germany.

Materials and Methods
Data acquisition
A survey was conducted among pregnant Muslims and new Muslim mothers in both obstetric wards in Mainz between October
2016 and January 2017. In Germany, almost all women give birth
in hospital (98.6 % of live births in 2014, 98.8 % of live births in
2015), so our study is representative for almost all births in Mainz
[18]. As women in Germany usually stay in hospital for 2–3 days
after giving birth [19], the interviews were held on three days per
week in order to approach most of the relevant population. All
Muslim women were asked to participate, whether or not they
fasted during Ramadan. Relevant women were identified by either
having indicated “Muslim” as their religion on the clinicʼs patient
registration form or by their name.
In addition to asking women about their fasting decision and
the number of days they fasted, the questionnaire included questions on nutritional changes during Ramadan, even on those days
on which women did not fast. We also inquired about the reasons
why women decided to fast or not to fast. Lastly, personal details
were collected, including the country of origin and the amount of
time spent in Germany. This last question is of particular interest
to identify recent refugees, who might differ from Muslims born
or raised in Germany in terms of their religious traditions and beliefs.
Surveys were conducted in the participantʼs mother tongue as
often as possible. For this purpose, two research assistants, who
spoke Arabic and Turkish in addition to German, were hired and
trained to conduct the interviews. Most interviews were conducted in German (46 %), followed by Arabic (34 %), Turkish
(19 %) and English (1 %). Before the interview, all participants were
asked to sign an informed consent and after the interview, all data
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were pseudonymized. The study was approved by the Ethics Committee of the Rhineland-Palatinate State Chamber of Medicine
(Ethikkommission der Landesärztekammer Rheinland-Pfalz).

Statistical analysis
Statistical analysis was used to investigate whether there are differences between women who fasted and women who did not
fast during Ramadan. T-test and Mann-Whitney test (for ordinal
variables such as education) and χ2-test (for categorical variables
such as employment status) were used to identify differences in
mean values between groups. The significance level was set at
p < 0.05. Stata 15 was used for all statistical analyses.

Results
Of the women approached to participate in the study, 71 % participated in the study (n = 116). Overall, we were able to approach
51 % of the relevant population and ask them to participate. The
main reasons for not being able to approach all of the women
were language barriers and if women had already been discharged. Other reasons included the presence of visitors or if
women were asleep or not in the room.

Fasting behavior
Of the interviewed women, 43 % stated that they had fasted for at
least one day during their pregnancy. Of these women, the majority (54 %) fasted between 20 and 30 days (▶ Fig. 1). ▶ Table 1
shows that there were some differences between the groups of
fasting and non-fasting women. Women who fasted during pregnancy were significantly younger, less educated and more likely to
wear a veil during the interview.
Women were asked about the reasons (multiple answers were
possible) they fasted during Ramadan. Religious reasons and religious obligation were referenced by 64 % of the women. Almost
one quarter of the women (24 %) said that they fasted because
they wanted to try fasting while pregnant. Women who stopped
fasting after a few days explained that they had wanted to fast
but were not able to continue because they felt too sick and
weak1. Women who decided not to fast indicated that they did
not fast because of their pregnancy or because they were worried
about their babyʼs health. Five women (4 %) indicated that they
did not fast during their pregnancy because they never fast.

Nutrition during Ramadan
Half of the women who fasted stated that they had adapted their
Ramadan eating habits to being pregnant (e.g. “healthier”, “regular food intake throughout the night”, “drinking more”). On the
days they did not fast, 43 % of all women changed their diet because of religious traditions such as breaking their fast at night
with sweet food.

1

Share of women who fasted for at least 1 day
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▶ Fig. 1 Distribution of number of days fasted (among the women
who fasted for at least 1 day). The figure shows the percentage of
pregnant women who fasted for at least one day during Ramadan
(n = 50) and how many days they fasted. The classification is based
on a personal survey of the pregnant women, who were asked to
categorize the number of days they fasted by choosing one of the
following options: on a few days (1–2), on some days (3–9), on
about half of the days (10–19), on most days (20–29), and on all
days (30). Many women reported the exact number of days they
fasted, and the classification into categories was then done by the
project team.

Living environment
Fasting women were more likely to live with household members
who fasted. Irrespective of the womanʼs decision about fasting,
very few partners of pregnant Muslims believed that pregnant
women should fast. Of the women who fasted at least one day
during their pregnancy, 6 % of the partners were reported to believe that pregnant women should fast. The partners of the other
women either believed that pregnant women should not fast
(48 %), had no opinion (16 %) or thought it was up to the woman
to decide, depending on her health (30 %).

Country of origin
Most of the participants (77 %) had immigrated to Germany themselves and were thus first-generation immigrants. The majority of
first-generation immigrant women were born in Morocco (26 %),
Syria (24 %) or Turkey (21 %). The parents of women who were
born in Germany (23 %, second-generation immigrants) had
mainly emigrated from Turkey (ca. 60 %) and Morocco (ca. 20 %).
No participating woman had parents who were both born in Germany. There was no significant difference in terms of country of
origin between those women who fasted and those who did not
(see ▶ Table 1).

The women reported that they had experienced nausea, circulatory
problems, dizziness and headaches.
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▶ Table 1 Characteristics of fasting and non-fasting pregnant Muslims. The table summarizes the characteristics of fasting and non-fasting pregnant women. The investigation into the expected effect of fasting on mother or child asked respondents about the effect fasting had on the health
of the child or mother, giving them the option of no effect, positive effect, negative effect. The beliefs of the womanʼs partner were elicited by
asking whether the respondentʼs partner thought pregnant women should not fast, should fast, or had no opinion.
Did not fast

Fasted

N

66

50

p-value

Age

31.9

29.2

0.0141)

2%

7%

0.0072)

65 %

Education
▪ did not complete secondary education
▪ completed secondary education

41 %

▪ vocational training

26 %

12 %

▪ university degree

31 %

16 %

▪ born in Germany

26 %

20 %

▪ lived in Germany < 2 years (not born in Germany)

24 %

36 %

▪ lived in Germany ≥ 2 years (not born in Germany)

50 %

44 %

▪ fasting has negative effects on child

67 %

20 %

< 0.0013)

▪ fasting has negative effects on mother

59 %

26 %

< 0.0013)

8%

6%

0.7403)

▪ other household members fasted

80 %

97 %

0.0193)

▪ advice sought from gynecologist/midwife

38 %

49 %

0.2213)

▪ first pregnancy

42 %

32 %

0.2523)

▪ veiled/wore a headscarf during the interview

23 %

41 %

0.0493)

Birth country
0.3753)

Opinions

▪ my partner thinks pregnant women should fast
Living environment

1)

t-test, 2) Mann-Whitney test, 3) χ2-test

Advice of gynecologists and midwives
Less than half of the women who fasted (49 %) and even fewer of
the women who did not fast (38 %) discussed their behavior during Ramadan with medical professionals. Only two women (2 %)
indicated that their doctor had proactively addressed the issue.
Of the consulted medical professionals, 73 % had advised the
pregnant woman not to fast. Some gynecologists left the decision
to the woman (e.g. “if you want to, you can try”, “it is up to you,
although I would not do it”) while others stated that fasting during pregnancy was not risky (e.g. “there are no negative effects as
you are in early pregnancy”, “if you can manage to fast, it is no
problem”).

Discussion
The Mainz Study of Ramadan and Pregnancy is the first study to
collect data on the behavior of pregnant Muslims during Ramadan
in Germany. We asked 116 pregnant Muslims and new Muslim
mothers whether they observed Ramadan and how they behaved
during Ramadan while pregnant. Their responses revealed that
Ramadan fasting during pregnancy is a relevant topic in Germany,
as 43 % of the respondents fasted for at least one day. Due to the
various negative long-term health consequences of prenatal ex-
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posure to fasting for Ramadan, Ramadan fasting during pregnancy should be addressed during prenatal care in Germany.
Our study shows that younger women and women with lower
levels of education had a higher tendency to fast in Germany.
Consequently, health workers should focus especially on these
women when discussing Ramadan behavior during pregnancy.
Among the gynecologists and midwives who were asked for advice by our participants, 73 % discouraged the women from fasting; nevertheless, a considerable percentage of women (27 %) reported that they were not made aware of the potential negative
effects. The fact that most women did not ask their doctor or midwife for advice both highlights the sensitivity of this religious issue
and the importance of health workers proactively addressing
Ramadan behavior during pregnancy with their patients.
The challenge for all attempts to offer counseling is that Ramadan fasting during pregnancy is a highly sensitive religious topic.
(Perceived) expectations among the religious community may
also play a role in a womanʼs decision whether or not to fast. Otherwise, it is hard to explain why many women who fasted during
pregnancy observed Ramadan even though they believed that
fasting could harm their childʼs health (20 % of the fasting women)
or their own health (26 % of the fasting women). In contrast, the
partners of the pregnant women in our sample were largely op-
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posed to fasting during pregnancy or left the decision to the
woman. Only 6 % of partners of fasting women were reported to
believe that pregnant women should fast (8 % of the partners of
non-fasting women). It is worth noting that 48 % of the fasting
women decided to fast, even though their partner indicated that
pregnant women should not fast.
The results of the Mainz Study of Ramadan and Pregnancy add
to our understanding of the behavior of pregnant Muslim women
in Europe. The generalization of the study results to other years
and countries should, however, be done with caution, as Ramadan
shifts over the years in the Gregorian calendar and the number of
daylight hours during which fasting is mandated thus varies.
Moreover, immigrant populations differ across European countries. So far, data on Ramadan fasting during pregnancy in Europe
are available for the United Kingdom and the Netherlands. In the
United Kingdom, 43 % of 310 interviewed pregnant Muslim women of Asian or Asian British ethnicity reported fasting during Ramadan 2010 [17]. In 2010, Ramadan took place from the middle of
August to the middle of September, fasting hours were thus
shorter than in 2016. Similar to our results, better educated women and older women were less likely to fast. In the Netherlands,
Savitri et al. conducted a study on Ramadan 2010 [16]. Of the
130 interviewed women, 54 % fasted at least one day during their
pregnancy. In contrast to our results and the study in the United
Kingdom, Savitri et al. did not find differences with respect to age
or level of education between fasting and non-fasting pregnant
Muslims.
It is known that fetal development can be impaired by prenatal
malnutrition. Since fasting is a central aspect of Ramadan, previous research has mostly focused on the effects of fasting itself.
However, it is possible that other behaviors during Ramadan, in
addition to the decision to fast, may negatively affect the offspring. We therefore explored the changes in nutrition during
Ramadan, including on those days on which women did not fast.
We found that Ramadan also impacted the nutrition of non-fasting pregnant women, as they often lived in households where
other members were fasting and participated in religious traditions such as the breaking of the fast after sunset, which is traditionally celebrated with sweet foods and drinks. Consequently,
counseling on Ramadan during pregnancy should target both
women who fast and women who do not. Moreover, due to a shift
in daily routines (e.g., the preparation of breakfast before dawn,
dinner after sunset), sleep patterns during Ramadan may also be
altered significantly in both fasting and non-fasting individuals
[20 – 22]. Previous research has shown that sleep deprivation during pregnancy affects maternal health and fetal birth outcomes
[23, 24]. Therefore, in a follow-up study, we will be exploring the
changes in sleep patterns during Ramadan.
The main strength of this study was that we did not rely on
registry data but conducted a survey in which we asked the women themselves for detailed information about their religious observance and behavior during Ramadan. For the first time, it was
possible to explore the eating behavior of pregnant women during Ramadan beyond the binary decision to fast. It should also be
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noted that it is very likely that the percentage of fasting pregnant
women will vary, depending on when Ramadan occurs in the Gregorian calendar. Lower fasting rates should be expected during
the summer months, as occurred in Ramadan 2016 when fasting
times were very long and temperatures were high.
Even though the present study is limited by its sample size, we
were able to approach a large percentage of affected women in
the two obstetric wards in Mainz and had a high response rate.
Our results are therefore unlikely to suffer from a large selection
bias. However, the survey mainly interviewed women who delivered between October 2016 and January 20172. The overlap between Ramadan 2016 (from the beginning of June until the beginning of July) and pregnancy therefore mainly occurred during the
second trimester of pregnancy. In a follow-up study, we intend to
explore fasting rates across all trimesters of pregnancy.

Conclusion
Ramadan fasting during pregnancy is a very relevant topic for Germany, especially in light of the growing Muslim population. Of the
interviewed women, 43 % fasted at least 1 day during their pregnancy. The majority of women who decided to fast fasted for
more than 20 days. These women decided to fast during pregnancy, even though a large percentage of the women and their
partners did not believe it was obligatory to fast. Our findings
show that younger and less educated women and pregnant Muslims who wore a headscarf during the interview were more likely
to fast. Due to the various long-term negative health effects of in
utero exposure to Ramadan fasting and the low percentage of
pregnant Muslims who seek advice from medical professionals,
gynecologists, midwives and other health workers need to be sensitized and trained to proactively address this sensitive religious
topic with their patients. To ensure that women make an informed decision about whether or not to fast, it is important that
women receive objective information from health workers about
the potential effects of their decision.
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Our results refer only to inpatient deliveries, as we could not approach
Muslim women who opted for a home birth or outpatient delivery. However, inpatient deliveries with hospital stays for 2–3 days are standard in
Germany, and very few women choose other options [18].
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