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ABSTRACT

Introduction

There are few data on the acceptability of vaccination or blood sampling during Ramadan fasting
month in Muslim countries. This could impact vaccination campaigns, clinical trials or healthcare
during Ramadan.

Methods

Using a semi-structured questionnaire, we conducted a cross-sectional study on 201 practising
Muslims and 10 religious leaders in Conakry, Guinea in the wake of the recent epidemic Ebola
epidemic. Acceptability of vaccination and blood sampling during Ramadan were investigated as well
as reasons for refusal.

Results

Vaccination was judged acceptable during Ramadan by 46% (93/201, 95% CI 0.40-0.53) of practising
Muslims versus 80% (8/10, 95% CI 0.49-0.94) of religious leaders (p=0.11). Blood sampling was
judged acceptable during Ramadan by 54% (108/201, 95% CI 0.47-0.60) of practising Muslims versus
80% (8/10, 95% CI 0.49-0.94) of religious leaders (p=0.19). The percentage of participants that judged
both blood sampling and vaccination acceptable during Ramadan was 40% (81/201, 95% CI 0.34-
0.47) for practising Muslims versus 80% (8/10, 95% CI 0.49-0.94) for religious leaders (p=0.048). The
most common reasons for refusal of vaccination or blood sampling were that nothing should enter or
leave the body during Ramadan (43 %), that adverse events could lead to breaking the fast (32 %),
that blood should not be seen during Ramadan (9%) and that the Quran explicitly forbids it (9%).
Discussion

Although most Muslims leaders and scientists consider that injections including immunization and
blood sampling should be authorized during Ramadan, many Muslims in our study judged vaccination
or blood sampling unacceptable when fasting. Widely available recommendations on healthcare

during Ramadan would be useful to inform Muslims.



INTRODUCTION

Ramadan is the ninth month of the Islamic calendar and for Muslims worldwide a month of
fasting. From dawn to sunset during Ramadan, Islam prescribes that Muslims must refrain from
consuming food, drinking liquids or smoking. The general rule is that nothing should enter the body
during the days of Ramadan month. Medical exemptions exist and the ill are allowed to take their
treatment and eat if fasting is incompatible with their medical condition. These exemptions are most
often granted after consulting local religious leaders. However, many Muslims with medical conditions
insist on fasting during Ramadan. A multicenter international survey in 12 914 patients with diabetes
showed that as many as 43% of patients with type 1 diabetes and 79% with type 2 diabetes fasted
during Ramadan’. Less than 50% of these patients changed their insulin or oral antidiabetic drugs
dose'. While diabetes is the most studied disease during Ramadan this has been observed in other
diseases, such as chronic obstructive pulmonary disease? or cirrhosis®.
Overwhelming evidence now proves that immunization through vaccination is one of the most
successful and cost-effective health interventions. This makes vaccination a public health priority, as
outlined by the World Health Organization (WHO) Global Vaccine Action Plan 201 1-2020". Low-
income countries are particularly concerned with rates of immunization that are still 15 % lower than in
high-income countries for common vaccines such as diphtheria-tetanus-pertussis or measles
vaccines®. In some countries, measles is still the leading cause of death among children under the age
of five. Many countries belonging to the Organization of Islamic Cooperation are low-income countries,
such as Afghanistan, Guinea or Nigeria amongst others. Most of these countries have been identified
by WHO as countries with low to very-low rates of vaccination coverage. In Somalia for example, it is
estimated that only 30%—-40% of children are vaccinated against the six major childhood diseases’. In
Guinea, estimates of vaccination coverage against diphtheria-tetanus-pertussis among children are
between 50% and 60%°. Religious objections to immunization have been identified in various religions

89 but data about Islam™, especially during Ramadan, are scarce. The second medico-

for a long time
religious international conference on health and Ramadan, bringing together Islam experts and Muslim
scientists and physicians, took place in 1997 in Istanbul to try to define consensual guidelines”.
According to the guidelines issued in this conference, any therapeutic or diagnostic injection

(intravenous, subcutaneous or intramuscular) is allowed during Ramadan'".

The most widespread epidemic of Ebola Virus Disease (EVD) began in 2013 in West Africa



and continued for over two years12. The outbreak began in Guinea in December 2013 and then spread
to Liberia and Sierra Leone. The consequences of Ebola epidemics in the region are difficult to
estimate but are judged catastrophic. Many actors were involved in the response to the Ebola crisis
which mobilized accepted and innovative approaches. Clinical trials of vaccines during this epidemic
played an important role in preventing further spread of the infection'>. These trials reflected an early
consensus that research would be an important part of the responseM. Clinical trials had to take place
rapidly so that the Ebola vaccines safety and efficacy data needed to obtain approval might be
obtained before the beginning of new epidemics.

During the preparation of one of these clinical trials, called Partnership for Research on Ebola.
Vaccination (PREVAC), in Guinea, we needed to know if vaccination and blood sampling could be
carried out during 2016 Ramadan month. This was a crucial point for the success of this clinical trial in
a country where approximately 85% of the population is Muslim'®. As vaccination before dawn or after
sunset seemed impractical, we needed to know if we could vaccinate and sample blood to monitor
vaccine efficacy and tolerance in daytime during Ramadan. Although vaccination during Ramadan has
been allowed by Istanbul conference experts, we found no data or studies on the real-life acceptability
of vaccination during Ramadan in Muslim countries. To answer this question in Guinea, a
multidisciplinary team of physicians and anthropologists working in the PREVAC consortium carried
out this survey. The objective of this study was to ascertain if vaccination and blood sampling were

acceptable during Ramadan fasting month in Guinea, a Muslim country.



METHODS
1. Study design

We conducted a cross-sectional study on two different populations: religious leaders namely
Imams and muezzin, and practising Muslims with no formal religious responsibilities. An Imam is the
worship leader of a mosque and Muslim community. The muezzin is the person appointed at a mosque
to recite and lead the call to prayer for every event of prayer and worship in the mosque. Both have
important and influential positions in Muslim communities. We decided to study these two populations
as we wanted to collect the opinion of local religious leaders but also of practising Muslims who would
constitute the majority of people involved in a vaccination campaign or in a clinical trial. We used a
quantitative approach to assess acceptability of vaccination and blood sampling during Ramadan and
a qualitative approach to describe the reasons and conditions for acceptation or refusal.

2. Data collection

Data were collected during the month of February 2016 in Conakry, Guinea. Ramadan began
on June 6" and ended on July 6" in 2016. The PREVAC clinical trial was expected to begin on May or
June 2016, thus inclusions were expected to take place during Ramadan. We chose the neighborhood
of Nongo to realize this study as it was the expected place of the PREVAC clinical trial site at the time.
Nongo is a popular neighborhood in Conakry with more than 19,000 residents.

We randomly selected a sample of mosques from the Nongo neighborhood and approached
religious leaders by going directly to the mosques and asking to meet the Imam and muezzin.
Information was collected during individual meetings with religious leaders. For the second group of
practising Muslims we conducted individual meetings with people in Nongo. Investigators chose a
sample of well-known meeting places in the neighborhood of the future site of PREVAC and approached
people randomly asking if they would like to participate in a survey. Gathering places included markets,
meeting points and bus stops. We chose this community-based approach to achieve a representative
sample of Muslims. We assumed that going only to the mosque could lead to a bias towards the most
practising Muslims.

A team of 5 West African anthropologists conducted all the interviews over a 2 weeks’ period.
Interviews were conducted in French or in local languages. We chose West African investigators to
conduct the interviews to minimize answers being biased by mistrust towards outsiders. In the context

of the recent Ebola crisis, it was difficult to judge which ways a Caucasian investigator could influence



Guinean answers on their religious practices and vaccination. The investigators had been specifically
trained for this study with 4 senior anthropologists from the PREVAC study. An interview guide, written
and reviewed by the PREVAC anthropologist team was used for each interview. The investigators
approached religious leaders and Muslims saying that they were conducting a study on Islam
practices related to health in Guinea.

3. Survey instrument

Anthropologists used the same semi-structured questionnaire for every participant in this
study, religious leaders or practising Muslims. This questionnaire was developed and validated by the
PREVAC anthropologist and scientific teams. The first part of the questionnaire collected limited
demographic and biographical data, before prompting researchers to ask if the participant was
Muslim. Only people describing themselves as Muslims were included in the study. The second part of
the questionnaire used closed-ended questions to evaluate acceptability of vaccination and blood
sampling followed by open-ended questions to enquire about the reasons or conditions for acceptation
or refusal. The following questions were asked: “Can someone be vaccinated during Ramadan fasting
month? If yes, why? If no, why not? What are the reasons for your answer?” and “Can someone’s
blood be sampled during Ramadan fasting month? If yes, why? If no, why not? What are the reasons
for your answer?”. The possible answers to the closed-ended questions were “yes”, “no” or “do not
know”. Then, investigators recorded participants’ reasons for refusal or acceptation of vaccination and
blood sampling with open-ended questions. There were no limits to the number of justifications given
by each participant. They also recorded the conditions necessary to the acceptation of vaccination and
blood sampling. Then, the interviews were typed out and translated into French.

4. Analysis

We calculated that we needed 180 participants to evaluate the proportion of practising Muslims
accepting vaccination with a 90% confidence level, a 5% desired precision and an estimated proportion
of 80%.

Qualitative data from open-ended questions about reasons or conditions for acceptation or
refusal were analyzed by the anthropologist team [RO, SF, FL, VKM]. Lists of reasons or conditions
given for acceptation or refusal of vaccination and blood sampling were compiled in matrices.
Responses were then coded into categories using a mixed deductive (categories included in the

interview guide) and inductive (categories created from the analysis of the interviews) approach.



Anthropologists and physicians collectively reviewed and reached consensus about the application of
categories.

Data obtained from closed-ended questions and coded open-ended questions were first
entered into a spreadsheet and then imported into R software (version 3.2.4) for analysis. Descriptive
statistics of categorical variables comprised absolute numbers, proportions and confidence intervals
(Cl) at 95% confidence level. Fisher’s exact test was used to compare categorical responses between
religious leaders and practising Muslims. Statistical significance level was set at p < 0.05.

5. Ethical considerations

Verbal consent was taken for every participant. No specimen or samples were collected from

the participants. No distinguishable personal information was recorded and all the data were analyzed

anonymously. This survey was approved by the Guinean research ethics committee.



RESULTS

In the first group, we approached 5 mosques in the neighborhood of Nongo in Conakry,
Guinea: mosque Diawaraya, mosque Fadigaya, mosque Cosa, mosque Konteya and mosque
Kegbeya. We collected the opinion of the Imam and the muezzin of each mosque, making a total of 10
religious leaders. All religious leaders were men. The 5 mosques we visited were described by their
leaders as belonging to the Tijaniyyah tradition, an order of Sunni Islam. This is consistent with what is
known in West Africa including Guinea where the Tijaniyyah tradition of Islam is widely spread.

In the second group, we collected the opinion of 201 adult Muslims. Participants did not define
themselves as belonging to a specific Muslim tradition. Of these 201 Muslims, 57 were women and
144 men (Table 1). We could not record the age of participants as most of the participants did not
know their exact date of birth. All major ethnic groups present in Conakry were represented with Susu,
Fula, Mandinka, Yalunka and Konyake Muslims participants (Table 1) in proportions that would be
expected from what is known of the ethnic demography of the city. A wide array of professions was
represented in this study (Table 1). Most of the participants engaged in unskilled labour.

Main results on vaccination and blood sampling acceptability are presented in Table 2. The
percentage of participants that judged vaccination acceptable during Ramadan was 46% (93/201,
95% CI 0.40-0.53) for practising Muslims versus 80% (8/10, 95% CI 0.49-0.94) for religious leaders
(p=0.11). Eleven percent (22/201) of practising Muslims did not know if vaccination was allowed during
Ramadan. The percentage of participants that judged blood sampling acceptable during Ramadan
was 54% (108/201, 95% CI 0.47-0.60) for practising Muslims versus 80% (8/10, 95% CI 0.49-0.94) for
religious leaders (p=0.19). Two percent (5/201) of practising Muslims did not know if blood sampling
was allowed during Ramadan. The percentage of participants that judged both blood sampling and
vaccination acceptable during Ramadan was 40% (81/201, 95% CI 0.34-0.47) for practising Muslims
versus 80% (8/10, 95% CI 0.49-0.94) for religious leaders (p=0.048). Forty-nine percent (98/201) of
practising Muslims would refuse at least one of the interventions.

Based on open-ended questions, we found 5 categories for vaccination acceptation, 5 for
vaccination refusal, 2 for blood sampling acceptation and 5 for blood sampling refusal. The
justifications given by participants are presented in Table 3. The most common reasons given for
accepting vaccination or blood sampling during Ramadan were that the Quran did not forbid it (46%),

that health should have priority (39%), and that a vaccine is not given via the mouth (14%). The most
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common reasons for refusal of vaccination or blood sampling were that nothing should enter or leave
the body during Ramadan (43 %), that adverse events could lead to breaking the fast (32 %), that
blood should not be seen during Ramadan (9%), that the Quran explicitly forbade it (9%) and that a
vaccine had nutritive properties (7%). No participant declared opposition to vaccination in general as a
reason for refusal of vaccination during Ramadan.

The conditions that were judged necessary to the acceptation of vaccination were coded in
two categories. Of the 93 participants that judged vaccination acceptable, 23 (27%) said that they
would accept it if predicted side effects could not lead to breaking the fast and 1 if the vaccine has no
nutritive properties. The conditions that were judged necessary to the acceptation of blood sampling
were coded in two categories. Of the 108 participants that judged blood sampling acceptable, 28
(26%) said that they would accept it if a small volume was sampled and 24 (22%) if predicted side

effects could not lead to breaking the fast.
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DISCUSSION

Our results indicate a lack of popular consensus as to whether vaccination or blood-drawing
were allowed during Ramadan as well as the reasons thereof. Whereas 80% of interviewed religious
leaders judged that both vaccination and blood sampling were allowed during Ramadan, only 40% of
Muslims shared their opinion in our study. Vaccination alone was judged acceptable by only 46% of
practising Muslims and blood sampling by 54%. This belief could hinder immunization and healthcare
during Ramadan in Muslim countries.

When we compared the acceptability of vaccination alone or blood sampling alone during
Ramadan we found no significant difference between religious leaders and practising Muslims. This
lack of difference may be explained by the low numbers of participants that were included in our study
or by a lack of belief difference between the two groups. However, we found that the proportion of
religious leaders judging both vaccination and blood drawing acceptable during Ramadan (80%) was
statistically more important than the proportion of practising Muslims (40%) (p= 0.048). This result
seemed relevant in the context of our survey as we wanted to evaluate the proportion of potential
participants that would accept to be enrolled in a clinical trial involving both vaccination and blood
drawing. Thus, we may hypothesize that religious leaders could help to promote the acceptability of
vaccination and blood sampling during Ramadan. However, due to the limitations of our survey, the
difference that we observed between religious leaders and practising Muslims is only suggestive of
potential belief difference between the two groups.

One of the main strengths of our survey is that it was not connected to a specific vaccination
campaign or clinical trial. The results that we have could potentially be generalized to any health
campaign including vaccination or blood sampling in Muslim countries during Ramadan, especially in
West Africa. This is important as data on the success of such programs during Ramadan fasting
month in West Africa are scarce and could be largely influenced by religious opinions on vaccination
and blood sampling acceptability. In 2003, three states in northern Nigeria boycotted the polio
vaccination campaign following calls from religious leaders that vaccines were infected with viruses or
contained infertility drugsm. The problem was eventually solved when Nigerian religious leaders
received assurances about vaccine safety from laboratories in Muslim countries'’. Organizations
planning health campaigns in Muslims countries have often avoided Ramadan fasting month but it is

not known whether it was because of logistical reasons or population reluctance. The first mass
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vaccination campaign during Ramadan in Iraq took place in 2014 and was organized by UNICEF
against polio18. The results of this campaign were not found. Our results indicate that vaccination
campaigns that have to take place during Ramadan fasting month because of an epidemic context
should anticipate the refusal of some Muslims to be vaccinated or sampled. In our study, Imams and
muezzins seemed more prone to judge vaccination and blood sampling acceptable during Ramadan
than practising Muslims. This is consistent with the statements and rulings of multiple Imams and
other Islamic leaders who declared that immunization is consistent with Islamic principlesg’19 and
pleads for involving religious leaders to promote acceptance of health-related interventions during
Ramadan. This strategy of religious leaders’ involvement has proved to be helpful outside of Ramadan
month®, for example during a polio vaccination campaign in 2008 in northern Nigeria where Imams
had been involved®'. As found in our study, Islamic authorities are generally supportive of vaccination,
as are the Organization of the Islamic Conference (OIC) or the International Union of Muslim Scholars
(IUMS) that have publicly supported vaccination against poli022’23.

As we recorded opinions on vaccination and blood sampling during Ramadan in general,
including healthcare, extrapolation of these findings specifically to clinical trials should be made with
caution. It is possible that fewer people would be willing to be vaccinated or sampled in a clinical trial
as, depending on the design, the benefit could appear less evident for the participants and the

9,24

religious arguments for immunization could be less numerous™". On the other hand, financial

incentives to participate in a clinical trial could increase acceptabilityz‘r”26

. Another survey could be
conducted to answer this question in the specific context of a clinical trial. Nevertheless, our survey
shows that Ramadan should be anticipated in the preparation of any clinical trial taking place in a
country with potential Muslim participants. Interpretation of the results of such clinical trials could be
rendered difficult because of participants refusing to continue treatment or to be sampled.

It is important to note that this study was realized during the last weeks of the Ebola epidemic

in Guinea. As described elsewhere?’?

, Ebola has been the source of many rumors and much
reticence among the population, especially concerning vaccination®. In this study, we chose to study
vaccination and blood sampling in general and not only related to Ebola. The responses we collected
are likely to have been influenced by the recent Ebola crisis. Many Guineans have been directly in

contact with Ebola or Ebola survivors and one of the most successful vaccine clinical trials, the WHO's

“Ring” trial, took place in Guinea'®. Guineans know that Ebola vaccines were tested during the Ebola
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crisis and have been exposed to recent information and campaigning about vaccination related to
Ebola. Muslims in Guinea may have been more receptive to vaccination as a result. However, our
survey did not address Ebola vaccination specifically and most people know that vaccines can be
used for many infectious diseases. Vaccination acceptability would have to be assessed in Muslim
countries not affected by the Ebola crisis to clarify this point. This could also allow us to compare our
results with other Muslim countries outside of West Africa with cultural, historical, and religious
differences. Indeed, there are many interpretations of Islam and each tradition can have different
practices. The fact that our survey took place exclusively in an urban environment where religious
beliefs can be different from rural areas should also be noted.

To better understand why participants would judge vaccination and blood sampling to be
allowed or not during Ramadan, we systematically asked the participants about the reasons for their
choice. About a third of participants that would refuse vaccination and blood sampling said that it was
because potential side-effects could lead to breaking the fast. In the same way, a quarter of the
participants that judged vaccination and blood sampling acceptable said that they would do so only if
side-effects could not lead to breaking the fast. Although such events cannot be excluded for
vaccination, side-effects of vaccines and their frequency should be clearly explained to patients.
Potential side-effects of blood sampling should also be explained to patients and they should be
reassured about the fact that it could not lead to breaking the fast. As discussed in an article about
religions and vaccines, Muslim principles prescribe that immunization to prevent disease should not
lead to side effects of the same magnitude as the disease’. It should also be explained that a vaccine
has no nutritive properties and should not be considered as breaking the fast. About half of the
participants that would refuse vaccination and blood sampling said that nothing should leave or enter
the body during Ramadan or that the Quran forbids it. This is in contradiction with the opinion of 8 of
the 10 religious leaders that we interviewed and with the opinion of religious scientists and leaders
who defined guidelines during the second medico-religious international conference on health and
Ramadan'". It is notable that these recommendations do not seem to be known by either religious
leaders or practising Muslims as no participant of this study mentioned them. It may be explained by
the fact that these recommendations are not easily accessible or because Islamic rulings are not
always widely held to be authoritative by practising Muslims®. Some participants (10%) that accepted

vaccination justified it by the fact that a vaccine was an injection. This is interesting as it means that
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oral vaccines (e.g. oral poliovirus vaccines) could be less acceptable to Muslims during Ramadan. We
did not find in our study any participants that refused vaccination because they believed it contained

93031 Even if

pork or birth control drugs, which were alleged reasons for refusal found in other studies
this was not the goal of our study, it is interesting to note that no participant in this survey seemed to
be opposed to vaccination in general as the reasons given for refusal were all related to Ramadan.
Our study presents several methodological limitations. A sampling bias cannot be excluded as
we decided to include volunteers in such gathering places as markets, meeting points and bus stops
of the Nongo neighborhood. Religious leaders were chosen from a sample of mosques in the Nongo
neighborhood and they may not be representative of all religious leaders in Conakry or in Guinea. We
included in this study only 201 Muslims and 10 religious leaders, which is a small sample with
limitations on the extrapolability of our results. It should be noted that we compare two groups that are
not homogeneous as we separated religious leaders and merely practising Muslims on purpose. We
collected limited demographic data on participants as studying the determinants of vaccine
acceptability during Ramadan was not part of the objectives of this study but this could be an
interesting question for a future study. The use of open-ended questions to analyze the reasons and
conditions for vaccination and blood sampling acceptability is subject to qualitative research
limitations. Nevertheless, it seemed interesting to know which reasons would lead Muslims to refuse
vaccination or blood sampling during Ramadan and a qualitative approach seemed the best way to

describe them.
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CONCLUSION

Our study is the first on vaccine acceptability of Muslims during Ramadan. It shows that there
exists no wide consensus for practising Muslims on vaccination or blood sampling allowability during
Ramadan. Whereas 80% of interviewed religious leaders thought that both vaccination and blood
sampling were acceptable during Ramadan, only 40% of practising Muslims shared their opinion in
our study. This could prove to be an obstacle to vaccination campaigns in Muslim countries including
West Africa. As religious leaders’ opinion on this question seems more receptive than the one of
practising Muslims, this supports the view that religious leaders should be consulted and included in
vaccination campaigns taking place during Ramadan. In any case, Ramadan fasting month should be
anticipated in health-related campaigns in Muslims countries, including the preparation of clinical trials.
Although recommendations that allow vaccination and any health-related procedures during Ramadan
exist, they were not known to Muslims participating in our study. The fact that 49% of the participants
of our study said they would refuse to be vaccinated or sampled pleads for the drafting of widely
accessible health-related guidelines and recommendations for Muslims. These could be approved by
Muslim leaders and scientists and would be a crucial asset for the education and information of
Muslims all over the world. The drafting of such recommendations could be an important objective for

future international conferences on health and Ramadan.
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Table 1: Baseline demographic characteristics

Muslims (%)

Religious leaders (%)

(n=201) (n=10)

Sex

Male 144 (72) 10 (100)

Female 57 (28) 0
Ethnicity

Susu 88 (44) 5 (50)

Fula 56 (28) 5 (50)

Mandinka 29 (14) 0

Konianke 6 (3) 0

Yalunka 2(1) 0

Unknown 20 (10) 0
Occupation

Storekeeper 38 (19)

Student 37 (18)

Taxi driver 27 (14)

Cleaner 13 (6)

Unemployed 8 (4)

Teacher 6 (3)

Pensioner 6 (3)

Manager 5(2.5)

District chief 5(2.5)

Dressmaker 4 (2)

Builder 4 (2)

Mechanic 4 (2)

Theologian 4 (2)

Welder 3(1.5)

Computer 2(1)

technician

Warden 2(1)

Military 2(1)

Economist 1(0.5)

Nurse 1(0.5)

Pharmacist 1(0.5)

Unknown 28 (14)

17



Table 2: Acceptability of vaccination and blood sampling

Allowed (%) Not allowed (%) P-value
Vaccination
Muslims (n = 201%) 93 (46) 86 (43)
:| p=0.11
Religious leaders (n = 10) 8 (80) 2 (20)
Blood sampling
Muslims (n = 201%) 108 (54) 88 (44)
:| p=0.19
Religious leaders (n = 10) 8 (80) 2 (20)
Vaccination and blood sampling
Muslims (n = 201%) 81 (40) 98 (49)
:| p =0.048
Religious leaders (n=10) 8 (80) 2 (20)

t: numbers including participants who did not know
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Table 3: Reasons for acceptation or refusal of vaccination or blood sampling

Vaccination Blood sampling Total
Reasons for acceptation n =107 (%) n =68 (%) n =175 (%)
The Quran does not forbid it 35 (33) 46 (43) 81 (46)
Health should have priority 46 (43) 22 (20) 68 (39)
A vaccine is not given via the mouth 24 (22) - 24 (14)
Has already been vaccinated during Ramadan 1(1) - 1(0.5)
Imam said it was authorized 1(1) 0(0) 1(0.5)
Reasons for refusal n =119 (%) n = 88 (%) n =207 (%)
Nothing should enter or leave the body during Ramadan 54 (45) 34 (39) 88 (43)
Adverse events could lead to breaking the fast 34 (29) 32 (36) 66 (32)
Blood should not be seen during Ramadan - 18 (20) 18 (9)
The Quran explicitly forbids it 15 (13) 3 (3) 18 (9)
A vaccine has nutritive properties 15 (13) - 15 (7)
Risk of contact with a non-Muslim health practitioner 1(1) 1(1) 2(1)
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