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ABSTRACT

Background: Botulism is a rare disease, and infant botulism (IB) even rarer, especially when steering the
condition to honey consumption. IB is considered a life-threatening disease as it leads to severe
neurological symptoms. Exploring the knowledge, attitude, and practice (KAP) among mothers on the
relationship between honey and IB will help public health professionals implement appropriate maternal
health education materials targeting infant health and increase the awareness of the paediatric primary care
providers, physicians, and nurse practitioners about the risk of IB among their patients.

Objectives: To determine the knowledge of mothers from Makhah city in Saudi Arabia (SA) regarding IB
and assess their attitude and practice towards feeding honey to their infants before 12 months of age.
Methods: Using a comparative cross-sectional study, in February 2022, we broadcasted an online
questionnaire through social networking and evaluated the KAP of 385 mothers.

Results: Less than half (48%) of the mothers have heard about IB, 40% of them knew the relation between
honey ingestion and IB and only 6.5% acknowledged that they knew the causative agent for IB. The
prevalence of feeding honey to infants before 12 months was 52%. Mothers from Makkah city were less
likely to provide honey to their infants (p=0.002).

Conclusion: The study revealed that mothers from makkah city have relatively low knowledge of IB and
that they hold favourable perceptions of using honey as a food supplement and feeding honey to their infants
before 12 months. Considering the high prevalence of honey feeding with the known low incidence of 1B
in SA, Medical professionals should consider IB in their differential diagnosis particularly in the presence
of neurological symptoms.

Key words: Honey, Botulism, paediatrics, Mothers, Saudi.

1. INTRODUCTION

Owing to the immaturity of their gut microflora (1), infants are most susceptible to develop infant botulism
(IB). Immobility of the intestines and a descending paralysis beginning with cranial nerve palsies
progressing to respiratory failure (2). Moreover, symptom such as hypotonia, constipation, facial diplegia,
encephalopathy, seizures, and hypothermia make IB a life-threatening disease (3). Obviously, Clostridium
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botulinum is the causative agent since it appears to embody the disease name. However, what is surprising
is the source of the organism, as it is linked to one of the most nutritious foods ever known to mankind,
honey.

Honey is a well-known vehicle of C. botulinum spores and is considered an important food-related risk
factor for IB. C. botulinum spores are spore-forming microorganisms that can survive in honey at low
temperatures (4°C). Botulism toxin affects peripheral nerve endings by blocking presynaptic acetylcholine
release at the neuromuscular junctions of skeletal muscles, which can result in the progressive decline of
muscle function leading to flaccid paralysis. IB in infants results from spores’ germination in the intestine
with in VIVO toxin production (4,5). Honey samples collected from different parts of the world have tested
positive for botulinum toxins (4, 5, 6, 7,8,9). The association between IB and honey has been demonstrated
in many studies (4, 10, 11). Evidence in the literature showed that honey consumption was associated with
15%—35% of the reported cases of IB. Accordingly, honey was advised to be omitted from infants’ diets,
and its consumption and all foods supplemented with honey are banned for children under the age of 12
months (4).

In a society as in Arab Islamic countries, where a vast majority of the population believe in complementary
medicine and rely heavily on traditional systems of medicine, honey has been considered a miracle cure
that spans a wide array of concerns, including promoting circulation; alleviating stomach, intestinal and
colic pain; and acting as a topical antibiotic (12). In such a society, it is a challenge to convince people that
honey can pose a health threat to infants and cause life-threatening diseases. What makes the situation even
more challenging is that IB is relatively unknown in the community and people are barely aware that it
exists. In reviewing the literature, we found only one reported case of IB in the Arabian Gulf States; from
Al Kuwait, where the case was attributed to the consumption of commercially produced honey purchased
from a local supermarket (13). On the other hand, countries like USA report their IB cases, for example, in
the years of 1976-2016, around 1345 cases of infant botulism were reported in 45 of 58 California counties
(14). This limitation of reported cases in Saudi Arabia does not, however, necessarily indicate the rarity of
this disease in this area. Rather, they might indicate a lack of awareness and, consequently, underreporting
due to a misdiagnosis, given that IB symptoms are varied and, in most cases, resemble other relatively
common diseases, such as sepsis. To our knowledge, there are no studies conducted locally on IB or on
honey feeding practices among infants below 12 months of age in Saudi Arabia (SA). Knowing the
prevalence of honey feeding to infants among Saudi mothers will help public health professionals
implement appropriate maternal health education materials targeting infant health. It will also increase the
awareness of paediatric primary care providers, physicians, and nurse practitioners about the risk of IB
among their patients as well as alert researchers to the importance of conducting surveillance studies to
determine the prevalence of IB in a community.

We conducted this study to investigate the knowledge, attitude, and practice (KAP) of honey feeding to
infants below 12 months of age among mothers in Makkah city. The aim was to explore defective areas of
knowledge, misconceptions and feeding malpractices that need to be corrected.

2. METHODS AND MATERIAL

2.1. Study design and period
This comparative cross-sectional study was conducted between 15 February and 15 March 2022.

2.2. Study area

The study was conducted using an online recruitment method, targeting Makkah city in SA. Makkah is the
capital of Makkah province, one of the 13 provinces of the Kingdom of Saudi Arabia (KSA), and is located
in the northeast part of the kingdom. As of 2024, the population of

Saudi expatriates represent approximately 30% of the total population, and 30% of the SA population is
below 15 years of age (15).
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2.3. Study population
Saudi mothers who had at least one child aged more than 12 months at the time of the study, with emphasis
on mothers living in Makkah city.

2.4. Sample size

Using recent Saudi censuses and considering that our target population was adult Saudi females, the study
population was calculated as 238,666 females of childbearing age living in Makkah city. The online
calculator (http://www.raosoft.com/samplesize.html) was used to calculate the sample size in this study. If
the prevalence of honey feeding in the community is 50%, to get the maximum sample size with a 95%
confidence level and acceptable p-value of 0.05, the sample size of the study was estimated as 385
participants. Therefore, when the survey reached this number online, we stopped receiving responses.

2.5. Data collection tool

The researcher developed a self-constructed questionnaire to obtain data on maternal KAP concerning 1B
and the use of honey. Following an extensive review of the literature, we designed a structured questionnaire
to obtain relevant information from the respondents. The first version of the questionnaire was constructed
in English and translated into Arabic. Back-translation into English was performed to ensure the accuracy
and consistency of the tool. To evaluate data for tool verification, feasibility, clarity, and comprehensibility
of the questionnaire, it was pretested on 10% of the sample size (38), which was not taken in the final study.
The final version of the survey was presented in both Arabic and English languages. The questionnaire
consisted of three main elements. The questionnaire was then distributed using internet such as Instagram,
WhatsApp, and emails.

Element 1: Demographic data

This element included age, education, occupational status and monthly income. The questionnaire also
included a question regarding the area of origin to ensure the mothers’ hometown.

Element 2: Baby feeding information

This element comprised a set of questions on the length of breastfeeding and the type and age of introducing
supplementary food.

Element 3: Knowledge, attitude, and practice regarding infant botulism

Maternal knowledge was assessed using questions about whether the mother knows the relation between
honey consumption and IB, the name of the causative organism and a few symptoms of honey botulism.
The belief that honeys is an important food supplement for infants and can cure some diseases was rated
into scores using a five-point Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree) to
indicate the degree of agreement.

The practice was determined by questioning whether mothers provide the infant with honey or honey-
containing foods during the first year of life.

2.6. Data entry and analysis

The data were verified, coded, and entered into a personal computer. Categorical data were presented as
frequency and percentage, while continuous variables were presented as mean and standard deviation. The
study subjects were categorised into two groups based on the status of honey feeding (honey provider vs.
non-honey provider), and then analytic statistics were conducted using the chi-square test and Fisher exact
test for categorical variables. Statistical significance was defined at the 5% level and analyses were all
carried out using Statistical Package for Social Sciences version 26.0 (SPSS Inc., Chicago, 1L, USA
Statistical Analysis).

2.7. Ethics and human subject's issues

The institutional review board reviewed the study questionnaire and the study protocol, and approval was
obtained from Umm Al-Qura University (HAPO-02-K-012-2021-10-799) before the questionnaire was
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distributed. Data were collected using an anonymous online survey. In addition, the questionnaire included
a statement that guarantees data confidentiality and that it will be used exclusively for research purposes.
A full explanation of the study aims was posted in the online questionnaire. Acceptance to answer the
questionnaire was considered consent to participate in the research.

3. RESULTS

3.1. Study group characteristics

There were 385 mothers who participated in this study, with the majority (36.9%) being between the ages
of 26 and 35. The participants were primarily from Makkah city, and the remaining half came from various
parts of SA. A total of 63.1% of the participants were bachelor’s degree holders. A 55.6% of the participants
work, with 22.6% involved in health care and education. Most families in the study sample (48.6%) had an
income less than 5,000 Saudi Arabian riyal which is the most common average income in Saudi (SAR)
(Table 1).

Table 1: Baseline characteristics, sociodemographic educational, career and economic history, for

the Study Population.

* SAR= Saudi Arabian Riyal
Characteristics N (%)
Age group in years (n=383)
18-25 41(10.6)
26-35 142(36.9)
36-45 94(24.4)
46-55 61(15.8)
>55 45(11.7)
Region (n=385)
Makkah city 193(50.1)
Other regions 192(49.9)
Education (n=385)
High school/less 80(20.8)
Bachelor's degree 243(63.1)
Master/Diploma 36(9.4)
PHD 26(6.8)
Career (n=385)
Non-worker 171(44.4)
Healthcare field 87(22.6)
Educational field 87(22.6)
Commercial field 23(6.0)
Others 17(4.4)
Family income in SAR* (n=385)
<5000 187(48.6)
5001-10000 85(22.1)
10001-15000 61(15.8)
15001-20000 26(6.8)
>20000 26(6.8)

3.2. Knowledge, attitude, and practice

3.2.1. Knowledge

Less than half of the mothers (47.8%) have heard of IB, and only 41.6% know some symptoms. Likewise,
only 36.9% of respondents knew that honey intake is linked to IB.
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Table 2: Maternal knowledge concerning infant botulism, (n=385)

N(%)

Did you ever hear about IB

Yes 184(47.8)

No 201(52.2)
Knowing symptoms and signs of 1B

Yes 160(41.6)

No 22558.4)
Do you know about honey botulism and its relation to honey

Yes 142(36.9)

No 243(63.1)
Do you Know that IB caused by an organism named C. Botulism

Yes 25(6.5)

No 360(93.5)

Nausea and vomiting are the most known symptoms of IB, while swallowing difficulties is the least known
(Figure 1). Out of 385 mothers, only 141 participants responded to the question concerning the source of
information regarding IB. Forty-two (10.9%) of them obtained their information from a paediatric physician

(Figure 2).
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Figure 1: Knowledge of mothers about symptoms and signs of infant botulism
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A total of 71 mothers (18.4%) and 65 mothers (16.9%) strongly disagreed that honey is an important food
supplement and may treat gastrointestinal symptoms, respectively. The majority had a disagree answer: 98
mothers (25.5%) to the statement ‘I believe honey is an important food supplement’ and 108 mothers
(28.1%) were neutral to the statement ‘I believe honey can treat GI symptoms’ (Table 3).
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Table 3: Proportions of participants in regard to believes towards honey

(Sjj[rongly Disagree  Neutral Agree Strongly
isagree agree

I believe honey is an important food 71(18.4)  98(25.5) 95(24.7) 78(20.3) 43(11.2)
supplement N(%)

I believe Honey treat GI* symptoms 65(16.9) 93(24.2) 108(28.1) 81(21) 38(9.9)
N(%)

*GI= Gastrointestinal

3.3 Practice

3.3.1. Practice of honey feeding to infants before 12 months
Almost 52% were found to provide honey to their infants before 12 months of age, with the majority
providing honey between 4 and 7 months (86, 42.6%).
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Figure 2: Source of information concerning honey botulism

3.3.2. Complementary feeding
The mean age of introduction of first complementary feeding for infants was 5.49 months SD+1.38. The
majority (84.2%) started complementary food between 4 and 7 months.

3.4. Factors contributing to KAP

3.4.1. Effects of sociodemographic characteristics of mothers on feeding honey to their infants
before 12 months

In this study, a statistically significant association between honey feeding infants before 12 months of age
and the sociodemographic features was found, including age groups, region of the KSA, educational level,
mother’s occupation and family income. About 63.9% in the age group of 46—55 years and 66.7% above
55 years provided honey to their infants (P=0.009).

Fewer mothers from Makkah 86 (44.6%) provided honey to their infants compared to mothers from other
regions of the kingdom 116 (60.4%) with (p=0.002).
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A higher proportion of mothers (61, 76.3%) with low educational level (high school or lower) provided
honey to infants below 12 months, followed by mothers with a bachelor’s degree (115, 47.3%) with
(p<0.001).

Non-working mothers reported a higher prevalence of honey feeding than did working mothers (p=0.003),
and mothers with a family income less than 5,000 SAR were more likely to provide honey before 12 months
than did mothers of other financial groups (p=0.010) (Table 4).

Table 4: Sociodemographic characteristics as predictors for feeding of honey to infants before 12
months of age.

Feeding honey before 12 months

Yes n (%) No n (%) %2 P-value
Age groups
18 (43.9 23 (56.1
18.25 (43.9) (56.1)
26.35 61(43.0) 81 (57.0)
36-45 52 (55.3) 42 (44.7) 13.500 0.009
46-55 39 (63.9) 22 (36.1)
=33 30(667)  15(333)
Region
Makkah 86 (44.6) 107 (55.4) 9.704 0.002
Other regions 116 (60.4) 76 (39.6)
Educational level
Highschool or lower ?15(7(273;) 38(2(228)7)
Bachelor’s : : 23.797 <0.001
Master or Diploma 14 (38.9) 22 (61.1)
PhD 12 (46.2) 14 (53.8)
Mother Occupation
: 104 (60.8 67 (39.2
Housewives (60.5) 52 8.60 0.003
Working* 98 (45.8) 116 (54.2)
Family income
111 (59.4) 76 (40.6)
5000 46 (54.1 39 (45.9
5000-10000 (4.1 (45.9)
10001-15000 26 (42.6) 35(57.4) 13.242 0.010
15001-20000 12 (46.2) 14 (53.8)
>20000

7(26.9) 19 (73.1)

* Worker mothers Included subcategories (Healthcare field, Education field, Commercial field, and
Others)

3.4.2. Effects of knowledge and beliefs of mothers on feeding honey to their infants before 12
months

Among mothers who provided honey to their infants, 162 mothers (75.0%) reported high scores for the

question “I believe honey is a good food supplement,” and 168 mothers (74.0%) for the question “I believe
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honey is a good treatment for intestinal symptoms” (p<0.001). On the other side, although the awareness
of the relation of honey to 1B, 33.8% were found to provide honey to their infants (p<<0.001).

Significant association was also found between age of complementary food and honey ingestion before 12
months, as 93 mothers who gave honey before age of 12 months started complimentary food before 6
months in comparison to only 57 mothers who didn’t, on the other hand only 9 mothers who gave honey
before age of 12 months started complimentary food after 12 months in comparison to 14 mothers who
didn’t (p=0.009). However, no statistical relation was found regarding breastfeeding, (p>0.05), (Table 5).

Table 5: Knowledge and behavior as predictors for the prevalence of honey feeding to infants before
12 months.

Feeding honey before 12 months

Yes n (%) No n (%) X2 P value

Knowing the relation of honey to 48 (33.8) 94 (66.2)

infant botulism 31.427 <0.001
154 (63.4) 69 (36.6)

I believe honey is a good food

supplement
High score* 162 (75.0) 54 (25.0)
100.176 <0.001
Low score** 40 (23.7) 129 (76.3)
I believe honey is a good treatment
for intestinal symptoms
High score 168 (74.0) 59 (26.0)
102.918 <0.001
Low score 34 (21.5) 124 (78.5)
Breast feeding
Did not receive any 17 (56.7) 13 (43.3)
< I'month 19 (48.7) 20 (51.3)
1-3 months 30 (49.2) 31(50.8) 1.050 0.902
4-6 Months 25 (50.0) 25 (50.5)
> 6 months 111(54.1) 94 (45.9)
Age of complementary food
< 6 months 93 (62.0) 57 (38.0)
6-12 months 100 (47.2) 112 (52.8) 9.492 0.009
>12 months 9 (39.1) 14 (60.9)

*High score=more than 3
**Low score= from 1 to 2
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4. DISCUSSION

The current study is a cross-sectional study aimed at determining the KAP of mothers regarding honey
feeding to their infants below 12 months of age. The study topic is rare, and the scarcity of literature is
expected because botulism is a rare disease, and IB even rarer, especially when steering the condition to
honey consumption. We found that studies on the KAP of mothers or caregivers regarding the association
of honey to IB are even scarcer, and to the best of our knowledge, this is the first KAP study of IB locally
and worldwide.

Many researchers pointed out that parents are usually unaware of the potential danger of IB (16). In this
study, more than half of the mothers (52%) were not aware of the risk of IB, and this was comparable to a
survey undertaken to investigate mothers’ knowledge of the main foodborne agents and dietary regimens
during pregnancy. Specifically, the mothers were asked about their awareness of botulism, and only 51%
of the sample knew of the disease in infants (17). The low levels of knowledge among our study participants
were even lower than the level reported in an Indian study, which found that only 25% of participants were
unaware of the risks of IB (18).

Further exploration of our data demonstrated that only 6.5% of mothers knew the causative agent for IB,
and only 7.5% knew that IB could cause intestinal paralysis. Maternal answers about the symptoms and
signs of IB revealed that mothers were not aware of the essential signs of IB, namely constipation and
neurological problems in the form of partial muscle paralysis, breathing difficulty and swallowing
difficulty, with only around 1% reported knowing these signs. However, we are certain that these are not
biased answers because the mothers’ answers to the question of symptom and signs was an open-ended
question rather than one that required a “YES’ or ‘NO’ response.

The largest source of information to mothers was the treating physician, emphasising the importance of
physicians as health educators. Although family members are generally a good resource of information, the
low proportion of mothers receiving the information from their family members may indicate the generally
low level of knowledge about IB in the community.

In general, mothers showed favourable perceptions about honey, as their mean score for believing that
honey is a good food supplement and a good treatment for intestinal symptoms was above average.

We found that older mothers are more likely to give honey to their babies. This practice is most probably
related to their level of education, as we also found that mothers with less education and non-working
mothers were more likely to give honey to their infants before 12 months.

In this study, the mean age of introduction of complementary food was less than 6 months. Although this
age does not comply with the WHO recommendations for infant feeding (19), the practice is still prevalent
in many communities locally and nationally. The study ‘Assessment of the actual practices regarding
breastfeeding and weaning among mothers in Al Madinah Al Munawarah’ revealed that 47.4% of the
mothers introduced complementary feeding before 6 months (20). Alzaheb et al. likewise reported that
62.5% of the infants received solid foods before reaching 17 weeks of age (21). The high figure of 84.2%
of mothers in our study who started complementary food between 4 and 7 months is comparable to a study
conducted in the United Kingdom, which investigated parents’ knowledge, beliefs and practices concerning
infants” complementary feeding among different communities and found that most communities start
complementary feeding before 6 months (19). In this study, the age pattern for feeding honey is very similar
to the age pattern for starting complementary feeding, denoting that honey is given as part of
complementary feeding.

Regarding therapy we did not find any written or followed guidelines in gulf countries or Saudi Arabia
regarding treating cases of IB. On the contrary countries like USA recommend starting antitoxins in severe
cases, while supportive therapy is recommended for mild ones (22). Clinical diagnosis of botulism is usually
confirmed by special laboratory testing that includes full blood counts, electrolytes, liver function tests,
urine analysis, cerebrospinal fluid analysis and testing toxins in stool and urine or blood. Botulism
treatment depend on the severity of the case, it can involve neutralizing the toxins with specific antitoxins
or antibodies or taking supportive therapy until the body recovers (22).
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Information validity was ensured by giving the participants the free will to participate in the study, a point
that reduced the chances of participants giving wrong information if they did not want to disclose any
information. Furthermore, the research was conducted without the involvement of any personal elements
to ensure the qualitative data obtained were relevant, reliable, and precise. Consistency of the study results
with the existing literature in terms of demographics and feeding habits further assured the validity and
reliability of this study. The consistency of our data was also verified by the significant association between
maternal knowledge and beliefs and the practice of feeding honey before 12 months. Since literature review
concerning this study topic is scarce, the results of this study will be a reference resource for future studies.
The main limitation of this study is the non-random sampling. Given that the study questionnaire was
distributed through the social network, there was a greater probability of getting a response from mothers
who have access to the Internet. Although the questionnaire involved questions about past practices, recall
bias was not a problem in this study because mothers will remember feeding habits to their children as this
is not a one-time act but rather an on-going, daily activity.

5. CONCLUSION

The low incidence of IB despite the high prevalence of honey feeding to infants may be due to under-
recognition, underreporting or both. This situation should alarm medical professionals to consider 1B
treatment, particularly in the presence of neurological symptoms such as bulbar weakness, palsies or
hypotonia. This study found that many mothers receive information concerning baby feeding from their
doctors; thus, health care professionals, particularly paediatricians, need to concentrate on targeting health
education. This study should be supported by other studies and publications on honey ingestion among
infants to enhance the understanding of the disease and its incidence in SA.
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