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Abstract
Camel milk has been consumed for centuries due to its medicinal and healing properties. The present study aims to investigate the consumption patterns of
camel milk and perceived benefits and risks among adults in the United Arab Emirates. A self-administered online questionnaire was developed in English
and Arabic languages and was completed online by 852 adults. Socio-demographic characteristics, camel milk consumption patterns and perceived knowl-
edge of the benefits and risks of camel milk were investigated. About 60 % of the participants have tried drinking camel milk, but only a quarter (25⋅1 %)
were regular consumers. The most consumed camel milk products after fresh milk were yoghurt and flavoured milk. The most popular additions to camel
milk were honey, turmeric and sugar. Most consumers had less than one cup of camel milk per day (57⋅0 %). Camel milk consumers preferred it over other
types of milk due to its nutritional value (66⋅4 %) and medicinal properties (39⋅3 %). Among consumers, 58⋅4 % reported consuming unpasteurised camel
milk. Reasons included the belief that it is fresher (87⋅2 %), better for the immune system (41⋅6 %), and higher in nutrients (39⋅2 %). Overall, participants
had inadequate knowledge about the health benefits of camel milk (7⋅11 ± 5⋅3 out of 25). Males and camel milk consumers had a significantly higher
knowledge about the health benefits of camel milk compared to females and non-consumers (P< 0⋅05). Although positive perceptions were common,
misperceptions appear to be prevalent among non-consumers. Consuming unpasteurised camel milk is a major public health concern, thus national
regulations are essential.
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Introduction

Camels play an essential role in the lives of many communities
as they were and still are important livelihood assets, especially
in arid zones due to their significant adaptations to harsh
climates and the provision of milk, meat and means of

transportation. In 2020, the Gulf Corporate Council (GCC)
camel dairy market reached a value of 502⋅3 million US dollars
and it is expected to portray moderate growth of 7⋅1 % by the
year 2026(1).
In the past few decades, camel milk has gained widespread

market exposure and commercialisation due to its advertised

† These authors have contributed equally to this work and share first authorship.

*Corresponding author: Leila Cheikh Ismail, fax +97165057515, email lcheikhismail@sharjah.ac.ae

© The Author(s), 2022. Published by Cambridge University Press on behalf of The Nutrition Society. This is an Open Access article, distributed under
the terms of the Creative Commons Attribution licence (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted re-use, distri-
bution, and reproduction in any medium, provided the original work is properly cited.

JNS
JOURNAL OF NUTRITIONAL SCIENCE

1

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/jn

s.
20

22
.5

5 
Pu

bl
is

he
d 

on
lin

e 
by

 C
am

br
id

ge
 U

ni
ve

rs
ity

 P
re

ss

https://orcid.org/0000-0002-6396-6625
mailto:lcheikhismail@sharjah.ac.ae
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1017/jns.2022.55


health benefits parallel to the increasing prevalence of non-
communicable diseases (NCDs) and the continuously increasing
health consciousness of consumers(1). Moreover, the
COVID-19 pandemic has proliferated the increasing recogni-
tion of camel milk value amid the ongoing pursuit of immune-
boosting foods by consumers during the pandemic(2). In the
United Arab Emirates (UAE) pasteurised camel milk is regularly
sold across the country in many forms (fresh milk, flavoured
milk, milk powder, ghee, drinking yoghurt, etc.) and it is
exported worldwide. However, camel milk farming is still a
common practice in the UAE, thus consumption of unpasteur-
ised camel milk from family-owned farms might be of concern.
Although camel milk contains numerous nutrients that pro-

vide health benefits, it may also pose a threat to health in
case of contamination. Foodborne illnesses might occur as a
result of consuming unpasteurised milk and the most suscep-
tible individuals are infants, children, pregnant women, the eld-
erly and immunocompromised persons(3). In Saudi Arabia and
Morocco, analyses of raw camel milk samples indicated contam-
ination due to poor handling practices and hygiene condi-
tions(4,5). Therefore, possible health risks may be associated
with the consumption of raw camel milk due to the potential
presence of pathogens and their serious adverse health
impacts(6). For instance, a brucellosis outbreak was recorded
among fourteen individuals in Qatar and was traced back to
raw camel milk consumption(7). Nonetheless, the demand for
raw milk has increased noticeably in recent years as a growing
number of consumers believe that milk pasteurisation strips
some of the milk’s nutritional value and health benefits(8).
Moreover, despite being acknowledgeable of the health hazards
of consuming unpasteurised raw milk, people continue its con-
sumption with the belief that the benefits outweigh the risks(9).
Camel milk is historically well-known for its medicinal and

healing properties. These properties have been published in
limited systematic reviews and were mainly determined in in
vitro studies(10). The most common benefits of consuming
camel milk are those related to diabetes and autism spectrum
disorders (ASDs), which have been well-documented in sev-
eral randomised controlled trials (RCTs)(11–16). Other promis-
ing therapeutic properties have been recently published
including those related to its antibacterial and antiviral proper-
ties(17,18), antioxidant and anticancer effect(19), and hypoaller-
genic effects(20). Moreover, camel milk has gained popularity
as an alternative dairy product for lactose intolerant peo-
ple(21,22). These benefits are related to a great extent to
camel milk’s unique composition. A recent systematic review
indicated that camel milk is considered superior to cow’s
milk as it is lower in lactose, saturated fats and cholesterol,
higher in unsaturated fatty acids, has ten times more iron,
and three times more Vitamin C, and is easier to digest(23).
Camel milk is also high in antioxidants and vitamin A, D, E
and B vitamins(23). The myriad health benefits of camel milk
come with a high price tag and a slightly salty taste compared
to cow’s milk which might be off-putting for many.
Consumer awareness and knowledge are key in determining

the demand for any product. Moreover, attitudes and percep-
tions towards inherent attributes of products can greatly
impact the consumers’ willingness to use or purchase

products(24). Literature unravels knowledge gaps about dairy
products which have an impact on consumer behaviour in
terms of the quantity and quality of milk and dairy
consumed(25). In a study investigating consumer consumption
and attitude towards cow’s milk, an immensely low
consumption rate was reported(26). Moreover, multiple barriers
to consuming milk were identified among adults including
mistaken perceptions about the health benefits and dietary
value of milk(26). In addition, a recent study investigated con-
sumers’ acceptance of camel milk before and after knowing its
benefits and concluded that awareness of camel milk’s health
benefits and being prone to NCDs significantly increase will-
ingness to consume camel milk(24).
The literature provides a decent body of evidence on camel

milk’s nutrition and health benefits; however, limited research
is available on the consumption patterns of camel milk.
Therefore, the present study aims to examine consumption
and consumers’ knowledge and attitudes towards camel milk
in the UAE. We hypothesised that consumption of unpasteur-
ised camel milk is common in the UAE and that camel milk
consumers are aware of its health benefits.

Methods

Study design and participants

This was a population-based cross-sectional study conducted
between March and May 2021 among adults in the UAE.
The target population included adults who were 18 years
and older and living in the UAE. A total of 852 participants
were recruited from all seven emirates in the UAE.
Participants were recruited by disseminating a web link
connecting to the online survey. The link was distributed
using e-mail invitations and social media platforms,
e.g., LinkedIn™, Facebook™ and WhatsApp™. To minimise
selection bias that may arise with snowball sampling (including
interrelated-similar individuals), participants were advised to
refer to a maximum of three non-family member individuals.
Participation was completely voluntary, with no monetary or
non-monetary incentives given, and the subjects were free to
withdraw at any time. No personal identification data was col-
lected. An information sheet explaining the objective of the
study, and the protocol was provided on the first page of
the online survey. Consenting subjects were directed to the
next part of the study questions.

Sample size calculation

The sample size was calculated based on the following
formula(27):

Sample size (n) = z2∗p∗(1− p)
d 2

= (2 · 58)2∗0 · 5∗(1− 0 · 5)
0 · 052 = 664

where Z = 2⋅58 for a confidence level (α) of 99 %, population
proportion ( p) = 50 %, and a margin of error (d ) = 5 %.
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Considering a non-respondent rate of 10 %, a minimum of
730 subjects will be required. However, the present study
included 852 participants who completed the online survey.

Ethical statement

This study was conducted according to the guidelines laid
down in the Declaration of Helsinki and all procedures involv-
ing human subjects were approved by the University of
Sharjah Research Ethics Committee (REC-21-03-03-06-S).
An electronic informed consent was obtained from all
participants.

Survey questionnaire

A self-administered, multicomponent questionnaire was devel-
oped online using Google Forms and was available in English
and Arabic languages. The survey draft was developed by the
research team to investigate consumption patterns and percep-
tions regarding camel milk based on the literature(24,28). It was
then revised and validated by a panel of experts in the fields of
nutrition and food science. Afterwards, the questionnaire was
pilot tested with thirty-four people in the UAE, and necessary
adjustments in language were made. Data from the pilot test-
ing were not included in the results of this research. The online
survey consisted of three main sections and required 15–20
min to complete; (1) socio-demographic data: sex, age, educa-
tion level, marital status, employment status and having health
or nutrition-related qualifications; (2) self-reported camel milk
consumption and (3) knowledge and attitude towards benefits
and risks of camel milk.

Camel milk consumption

Participants were asked whether they have ever tried consum-
ing camel milk and if they were regular consumers. Only camel
milk consumers were able to complete this section, whereas
non-consumers were directed to the health benefits and
risks section of the survey (Fig. 1).

This section included questions about preferred types of
camel milk products, duration of consumption, frequency of
consumption and if they add anything to camel milk.
Consumers were also asked to identify who mostly consumes
camel milk in their household, if they consume it as treatment
or prevention of a certain disease, the reason for preferring
camel milk over other types of milk, and where they obtain
camel milk from. Unpasteurised camel milk consumption
was also investigated. Consumers were asked if they consume
raw camel milk, perceived advantages and disadvantages of
raw milk, and if they have ever experienced any food poison-
ing symptoms upon consumption.

Health benefits and risk

This section measured knowledge and attitudes towards camel
milk benefits and risks among all study participants. The
knowledge part included twenty-five questions and the
response options were ‘Yes’, ‘No’ and ‘Not sure’. Each ques-
tion had one correct answer and the knowledge score was
derived out of twenty-five for each participant based on the
total of correct answers.
The attitudes section comprised eleven items. Participants

were asked if they were concerned about the fat, cholesterol,
sugar, sodium and pathogens content of camel milk. They
were also asked if they were concerned about the taste,
shelf-life, price, safety and availability of camel milk.
Response options included ‘Agree’, ‘Neutral’ and ‘Disagree’.

Statistical analysis

Statistical Package for the Social Sciences (SPSS) version 26.0
(IBM, Chicago, IL, USA) was used to analyse the collected
data. Continuous data were expressed as mean ± standard
deviation (SD), and categorical data were expressed as counts
and percentages. A knowledge score ranging from 0 to 25
was derived for each participant based on the number of cor-
rect answers to health knowledge questions. An independent
t-test and one-way ANOVA test were used to determine the

Fig. 1. Study population flowchart diagram.
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association between demographic variables and knowledge
score. The χ2 test was used to compare the association of
agreement with attitudes statements between camel milk
consumers and non-consumers. The P-values at <0⋅05 were
considered statistically significant.

Results

Socio-demographic information

A total of 852 participants completed the survey. The socio-
demographic characteristics of the study population are pre-
sented in Table 1. The mean age of the surveyed participants
was 33⋅9 ± 12⋅5 years. More females than males completed the
online survey (24⋅5 % males). Almost three out of four parti-
cipants had a bachelor’s degree or higher. Most participants
were married (54⋅8 %), worked full-time (42⋅5 %) and did
not have health-related qualifications (88 %).

Camel milk consumption

Almost two-thirds (59⋅5 %) of the participants reported drink-
ing camel milk at least once and a quarter of them (25⋅1 %)
were regular consumers. Participants who reported consuming
camel milk were asked about their consumption habits
(Table 2). Camel milk consumers reported consuming mostly
fresh milk followed by yoghurt and flavoured milk (88⋅8, 17⋅3,
and 10⋅3 %, respectively). Over one-third of participants
reported consuming camel milk for more than 20 years
(31⋅8 %) and half of them reported not adding anything to
their milk (50⋅0 %). However, honey, turmeric and sugar
were the most popular add-ons to camel milk, respectively.
Camel milk was consumed within the household mostly by
adults (53⋅7 %). Almost half of camel milk consumers pur-
chase their milk from family farms and do not consume it
for medical reasons.

The daily consumption of camel milk was calculated based
on reported frequency and consumption by consumers as
presented in Fig. 2. Most consumers had less than one cup
(<250 ml) of camel milk per day (57⋅0 %).
Most consumers preferred camel milk compared to other

types of milk due to its nutritional value (66⋅4 %), followed
by its medicinal properties (39⋅3 %) and taste (29⋅9 %) (Fig. 3).
Almost one-third of camel milk consumers reported

using camel milk for medical reasons or as a treatment for
certain diseases (Fig. 4). Most of them used camel milk as a
treatment for gastrointestinal diseases (54 %), followed by
diabetes (37⋅1 %), aging (32⋅3 %) and allergies (30⋅6 %).
Interestingly, around 10 % reported using camel milk for can-
cer, COVID-19, liver disease and hypertension.

Consumption of unpasteurised camel milk

A total of 125 (58⋅4 %) camel milk consumers reported con-
suming unpasteurised camel milk (Table 3). Most of the parti-
cipants believed that unpasteurised milk is fresher (87⋅2 %),
better for the immune system (41⋅6 %) and higher in nutrients

Table 1. Socio-demographic characteristics of participants (n 852)

Variables n %

Gender

Females 643 75⋅5
Males 209 24⋅5

Age (years)

18–25 311 36⋅5
26–35 189 22⋅2
36–45 175 20⋅5
>46 177 20⋅8

Education level

Less than a bachelor’s degree 201 23⋅6
Bachelor’s degree or above 651 76⋅4

Marital status

Single 385 45⋅2
Married 467 54⋅8

Employment status

Full-time 362 42⋅5
Part-time 30 3⋅5
Student 246 28⋅9
Unemployed 144 16⋅9
Retired 70 8⋅2

Have health-related qualifications

Yes 102 12

No 750 88

Table 2. Camel milk consumption habits among participants who

reported drinking camel milk (n 214)

Variables N %

What camel milk products do you consume?a

Fresh milk 190 88⋅8
Dried milk 6 2⋅8
Flavoured milk 22 10⋅3
Yoghurt 37 17⋅3

How many years have you been consuming camel milk?

Less than 1 year 23 10⋅7
1–5 years 50 23⋅4
5–10 years 38 17⋅8
10–20 years 35 16⋅4
More than 20 years 68 31⋅8

Do you add anything when drinking camel milk?a

No 107 50⋅0
Honey 68 31⋅8
Water 6 2⋅8
Turmeric 29 13⋅6
Sugar 25 11⋅7
Camel urine 1 0⋅5
Ginger 8 3⋅7
Fenugreek 5 2⋅3
Saffron 2 0⋅9
Coffee 4 1⋅9

Who mainly consumes camel milk in your household?a

Infants 16 7⋅5
Children 32 15⋅0
Young adults 63 29⋅4
Adults 115 53⋅7
Elderly 81 37⋅9
All members 61 28⋅5

Where do you usually purchase camel milk from?

Supermarket 78 36⋅4
Family farm 110 51⋅4
Farmer’s market 26 12⋅1

Do you consume camel milk as a treatment/prevention of certain

conditions?

Yes 62 29⋅0
No 152 71⋅0

aMultiple responses were allowed.
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(39⋅2 %). Most raw camel milk consumers knew that consum-
ing unpasteurised milk increases the risk of foodborne disease
(44⋅8 %) but over a third of them believed that there are no
drawbacks to drinking unpasteurised camel milk (36⋅0 %).
Moreover, only 10⋅4 % of them reported experiencing food poi-
soning symptoms after consuming unpasteurised camel milk.

Health and nutritional benefits

The mean knowledge score of the participants was 7⋅1 ± 5⋅3
(28⋅4 %). Table 4 shows the association between the mean
knowledge scores and different socio-demographic variables.
Findings indicate a significant difference between female and
male knowledge, where males scored higher compared to
females (P< 0⋅001). Moreover, camel milk consumers
had significantly higher scores compared to non-consumers
(P< 0⋅001).
Table 5 shows the proportion of participants who agreed

with attitude statements, as well as a comparison between
camel milk consumers and non-consumers. Among camel
milk consumers, almost two-thirds of the participants believed
that camel milk contains beneficial active components, and
one-third of them believed that camel milk is not readily avail-
able and expensive. By contrast, almost half of non-consumers
were concerned about the taste of camel milk, and over a third
of them were concerned with the pathogens content of

unpasteurised camel milk, its price, availability and thought
that camel milk contains active components that reduce the
risk of diseases.

Discussion

The present study is the first to assess consumption patterns
of camel milk and perceived benefits and risks among the
adult population of the UAE. One-quarter of the participants
were regular camel milk consumers. Overall, the findings of
the present study revealed that camel milk consumption is rela-
tively low in the UAE despite its high availability in the market.
This could be related to the high price of camel milk compared
to cow’s milk and concerns about its taste. As a litre of camel
milk costs on average in the UAE around 6 $ US, while a litre
of cow’s milk is about 1⋅5 $ US. Moreover, results showed that
most of the participants have tried camel milk at least once.
This can be due to the increasing interest in the therapeutic
and nutritional value of camel milk(29) as well as growing con-
sumer enthusiasm towards camel milk during the COVID-19
pandemic(2).
In the present study, camel milk consumers reported mostly

drinking fresh milk compared to other products such as fer-
mented, flavoured or dried. This is expected as research
shows that most camel milk-producing countries consume it
in the liquid form(29). Moreover, the daily consumption rate
was assessed, and most consumers reported having less than
one cup of camel milk per day followed by consuming one
to two cups daily. These findings are in line with previous find-
ings from the NHANES 2007–2010 data in the USA(30) that
showed the daily consumption of milk in adults was below the
recommendations of two to three cups per day(31). The present
study also showed that camel milk was a popular choice for
adults and was rarely given to infants and children. This
could be related to the belief of camel milk consumers that
camel milk is not safe for children. However, a systematic
review of the nutritional and therapeutic virtues of camel
milk concluded that camel milk is safe for children and
could be used as an effective treatment for autistic children(32).
Furthermore, most consumers purchase camel milk from a
family farm as it could be more affordable and convenient;
however, regulations on the processing and handling of farm
camel milk are lacking.

Fig. 2. Percentage of daily consumption of camel milk among camel milk con-

sumers (n 214).

Fig. 3. Consumers’ reasons for preferring camel milk over other types of milk (n 214). Multiple responses were allowed.
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The present study also investigated consumers’ motives
for preferring camel milk. Most consumers drink camel milk
for its nutritional value, followed by its medicinal properties.
Of those using camel milk for disease prevention and treat-
ment, most consumers reported using it as a treatment for
gastrointestinal diseases. Limited robust data is available on
such relation; however, consistent with our finding a system-
atic review revealed that due to the high anti-inflammatory
protein content in camel milk, it could have a positive impact
on the stomach and other gastrointestinal disorders(33).

Moreover, as camel milk contains less lactose than cow’s
milk, it can be better tolerated by people suffering from lactose
intolerance(22). Almost a third of consumers reported using
camel milk for diabetes, allergies and aging. The effect of
camel milk in improving glycemic control in diabetic patients
and reducing the incidence of developing diabetes is well
documented by RCTs(11–14,34,35). Other data have shown
that camel milk can benefit those with cow’s milk allergies
since it lacks β-lactoglobulin and a particular β-casein, which
are the two components in cow’s milk that cause allergies(23).

Fig. 4. Use of camel milk for medical reasons or as a treatment for certain diseases (n 62). Multiple responses were allowed.

Table 3. Unpasteurised camel milk consumption habits among

participants who reported drinking raw camel milk (n 125)

Variables n %

Do you drink raw camel milk?

Yes 125 58⋅4
No 89 41⋅6

Why do you consume unpasteurised camel milk instead of pasteurised?a

Fresher 109 87⋅2
Better support for the immune system 52 41⋅6
Higher in nutrient 49 39⋅2
It tastes better than pasteurised milk 45 36⋅0
Better protection against diseases 36 28⋅8
It can be easily digested 32 25⋅6
Less chemicals 23 18⋅4
It may help protect against asthma and allergies 22 17⋅6
Support local farmers 20 16⋅0
Less of an environmental impact 16 12⋅8

What do you think are the main disadvantages of unpasteurised camel

milk?a

Risk of foodborne disease 56 44⋅8
Poor shelf-life 34 27⋅2
No drawbacks 45 36⋅0
Not sure 32 25⋅6

Did you ever experience any food poisoning symptoms (nausea, vomiting,

diarrhoea, abdominal pain, etc.) after drinking unpasteurised camel

milk?

Yes 13 10⋅4
No 108 86⋅4
Not sure 4 3⋅2

aMultiple responses were allowed.

Table 4. Knowledge score of health and nutritional benefits of camel milk

among participants (n 852)

Variables Mean (SD) Scorea P-value*

Gender

Females 6⋅7 (5⋅3) <0⋅001
Males 8⋅3 (5⋅2)

Age (years)

18–25 7⋅1 (5⋅5) 0⋅793
26–35 7⋅3 (5⋅5)
36–45 6⋅8 (4⋅7)
>46 7⋅3 (5⋅3)

Education level

Less than Bachelor’s 7⋅2 (4⋅6) 0⋅790
Bachelor’s or above 7⋅1 (5⋅5)

Marital status

Single 7⋅3 (5⋅5) 0⋅385
Married 7⋅0 (5⋅1)

Employment status

Full-time 7⋅2 (5⋅3) 0⋅374
Part-time 7⋅8 (5⋅1)
Student 7⋅5 (5⋅4)
Unemployed 6⋅6 (5⋅4)
Retired 6⋅4 (4⋅5)

Have health-related qualifications

Yes 7⋅1 (5⋅5) 0⋅954
No 7⋅1 (5⋅3)

Camel milk consumers

Yes 8⋅9 (4⋅6) <0⋅001
No 6⋅5 (5⋅4)

a Range: 0–25.

* The P-values indicate the statistical significance of the independent t-test and

one-way ANOVA test.
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However, no sound data is available on its use as an anti-aging
component.
Drinking raw or unpasteurised camel milk has been an inte-

grated traditional belief for the people of the UAE. However, a
large body of strong evidence confirms that raw milk is not
recommended for consumption due to increased risks of
foodborne diseases(36,37). In the present study, an alarming
proportion of consumers reported drinking raw camel milk
without heat treatment. This could be attributed to the fact
that most of them conveniently obtain the milk from their
family/friend’s farm, making it less likely for them to do any
treatment for the milk. Raw camel milk advocates in this
study believed that unpasteurised milk is fresher, higher in
nutrients and better for the immune system compared to pas-
teurised milk. A systematic review and meta-analysis of forty
studies indicated that pasteurisation causes only minor insig-
nificant losses of water-soluble vitamins which are already
low in the milk and can be easily obtained from other dietary
sources(38). Another study supported this finding as it indi-
cated that there is no nutritional advantage of raw milk over
pasteurised milk(39). Moreover, the heating of raw milk does
not change the nutritional value or the perceived benefits of
consuming raw milk(40).
Most raw milk consumers in this study reported disadvan-

tages to raw milk such as the increased risk of foodborne ill-
ness and poor shelf-life, while around a third of them
believed that there are no disadvantages to consuming raw
milk. These results are comparable to community research in
England about raw cow milk consumption as respondents
reported drawbacks such as the risk of disease or infection,
poor shelf-life and a comparatively lesser proportion believed
that there are no drawbacks(41). Another surprising finding was
that most of the participants did not report experiencing any
food poising symptoms after drinking unpasteurised camel
milk. An explanation for this might be due to confusion
about the meaning of the term pasteurised as conveyed in
the England raw milk drinking reports(41).
The present study measured the objective knowledge of the

health and nutrition aspects of camel milk. Overall, partici-
pants exhibited a low level of knowledge about camel milk

although most of them consume camel milk for its health
and nutrition values. This could imply the need for further
investigation on sources of health-related information as unre-
liable sources may lead to various misconceptions and
improper practices. Furthermore, associations between the
knowledge scores and socio-demographic characteristics
were tested, wherein results showed that regular consumption
was the strongest predictor of a higher level of knowledge.
This is supported by findings from a study about liquid milk
where consumers who exhibit higher knowledge tend to buy
and consume more functional foods(42). In the present
study, non-consumers had more misconceptions and concerns
about camel milk compared to consumers. Several studies
indicated that consumers’ beliefs and attitude predict their pur-
chase intent and consumption(26,42). This agrees with the
results from our study as camel milk consumers had a signifi-
cantly more positive attitude towards camel milk compared to
non-consumers. Consumers were far less concerned with the
nutritive composition of camel milk and held better beliefs
regarding camel milk’s beneficial active compounds than non-
consumers, emphasising their higher level of knowledge about
camel milk. On the other hand, non-consumers were more
concerned about the taste of camel milk and the pathogen
content of raw camel milk. This could be a reasonable concern
as camel milk possesses a sharp, tangy, and salty taste com-
pared to cow’s milk(17). Furthermore, the cost of camel milk
was of concern to both groups as well. A recent systematic
review on consumers’ willingness to pay for organic food con-
cluded that consumers are mostly driven by factors such as
environmental concern, health awareness and locality(43).
This could apply to our sample as consumers persist in
camel milk consumption even though it costs three times
more than cow’s milk, due to their perceptions and knowledge
about camel milk and support for local farms and local
products.
Limitations of the present study include the use of a

web-based, self-reported questionnaire which could lead to
sampling bias and response bias because only those who
have access to the internet and have social media accounts
were able to participate. Furthermore, the cross-sectional

Table 5. Percentage agreement with attitudes statements, comparison between camel milk consumers (n 214) and non-consumers (n 638)

n (%)

Attitude/belief

Consumers

(n 214)

Non-consumers

(n 638)

P-value*
(two-sided)

I am concerned with the fat content of camel milk 18 (8⋅4) 131 (20⋅5) <0⋅001
I am concerned with the cholesterol content of camel milk 18 (8⋅4) 138 (21⋅6) <0⋅001
I am concerned with sugar content of camel milk 21 (9⋅8) 90 (14⋅1) <0⋅001
I am concerned with sodium content of camel milk 19 (8⋅9) 92 (14⋅4) <0⋅001
I am concerned with pathogens content of unpasteurised camel milk 31 (14⋅5) 238 (37⋅3) <0⋅001
I am concerned with taste of camel milk 23 (10⋅7) 315 (49⋅4) <0⋅001
Camel milk spoils easily 33 (15⋅4) 108 (16⋅9) 0⋅010
Camel milk is expensive 68 (31⋅8) 227 (35⋅6) <0⋅001
Camel milk is not readily available 75 (35⋅0) 277 (43⋅4) <0⋅001
Unpasteurised camel milk is not recommended for pregnant women, children and

elderly

54 (25⋅2) 250 (39⋅2) <0⋅001

Camel milk contains active components that reduce the risk of diseases 128 (59⋅8) 277 (43⋅4) <0⋅001

* The P-values indicate the statistical significance of the χ2 test.
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design and convenience sampling may result in a less represen-
tative sample of the population. Despite these limitations, the
present study has several strengths. This is the first study that
assesses the knowledge, attitude and consumption patterns of
camel milk in the UAE. Moreover, the methodological design
facilitated a wide range of data collection in the country. In
addition, the present study identified knowledge gaps about
camel milk and provided insights into current consumption
patterns and attitudes towards camel milk in the UAE.

Conclusion

Although positive perceptions about the health benefits of
camel milk were common among participants that consume
it, misperceptions appear to be prevalent among non-
consumers. Moreover, consumption of unpasteurised camel
milk was prevalent, which is a major public health concern
requiring national regulations to ensure the safety of
consumers.

Acknowledgements

We would like to thank the participants for taking the time to
take part in this study.
This research received no specific grant from any funding

agency, commercial or not-for-profit sectors.
L. C. I.: Conceptualisation; Formal analysis; Investigation;

Methodology; Validation; Writing – original draft; Writing – review
& editing. T. M. O.: Conceptualisation; Investigation;
Methodology; Validation; Writing – original draft; Writing – review
& editing. M. N. M.: Formal analysis; Methodology; Validation;
Writing – original draft; Writing – review & editing. H. Z.:
Investigation; Writing – review & editing. A. A.: Investigation;
Writing – review & editing. A. T.: Investigation; Writing – review
& editing. A. A.: Investigation; Writing – review & editing. S. T. S.:
Formal analysis; Investigation; Writing – review & editing. R. A.
D.: Investigation; Writing – review & editing. R. A. R.:
Investigation; Writing – review & editing. L. S.: Investigation;
Writing – review & editing. A. S. A. D.: Conceptualisation;
Investigation; Methodology; Validation; Writing – original draft;
Writing – review & editing.
There are no conflicts of interest.

References

1. IMARC (2021) Global Industry Trends, Share, Size, Growth,
Opportunity and Forecast 2021–2026. https://www.imarcgroup.
com/induction-motor-market, 27 May 2021.

2. Nagy P, Wernery U, Burger P, et al. (2021) The impact of
COVID-19 on Old World Camelids and their potential role to
combat a human pandemic. Anim Front 11, 60–66.

3. FDA (2018) Raw Milk Misconceptions and the Danger of Raw Milk
Consumption.https://www.fda.gov/food/buy-store-serve-safe-food/
raw-milk-misconceptions-and-danger-raw-milk-consumption, 18
January 2022.

4. Alaoui Ismaili M, Saidi B, Zahar M, et al. (2019) Composition and
microbial quality of raw camel milk produced in Morocco. J Saudi
Soc Agric Sci 18, 17–21.

5. El-Ziney MG (2007) Microbiological quality and safety assessment
of camel milk (Camelus dromedaries) in Saudi Arabia (Qassim region).
Appl Ecol Environ Res 5, 115–122.

6. Alamian S & Dadar M (2019) Brucella abortus contamination of
camel milk in two Iranian regions. Prev Vet Med 169, 104708.

7. Garcell HG, Garcia EG, Pueyo PV, et al. (2016) Outbreaks of
brucellosis related to the consumption of unpasteurized camel
milk. J Infect Public Health 9, 523–527.

8. Bell M. (2010) Perceptions of Raw Milk’s Risks and Benefits
(Research Brief #83) https://cias.wisc.edu/livestock/perceptions-
of-raw-milks-risks-and-benefits-research-brief-83/, 18 January 2022.

9. Iasz ARK, Bartlett P (2011) Motivation for Unpasteurized Milk
Consumption in Michigan, 2011. Food Protection Trends 32(3), 124–128.

10. Mihic T, Rainkie D, Wilby KJ, et al. (2016) The therapeutic effects
of camel milk: a systematic review of animal and human trials.
J Evid Based Complement Altern Med 21, NP110–NP126.

11. Agrawal R, Jain S, Shah S, et al. (2011) Effect of camel milk on
glycemic control and insulin requirement in patients with type 1
diabetes: 2-years randomized controlled trial. Eur J Clin Nutr 65,
1048–1052.

12. Mohamad RH, Zekry ZK, Al-Mehdar HA, et al. (2009) Camel
milk as an adjuvant therapy for the treatment of type 1 diabetes:
verification of a traditional ethnomedical practice. J Med Food 12,
461–465.

13. Agrawal RP, Beniwal R, Kochar DK, et al. (2005) Camel milk as an
adjunct to insulin therapy improves long-term glycemic control and
reduction in doses of insulin in patients with type-1 diabetes A 1
year randomized controlled trial. Diabetes Res Clin Pract 68, 176–177.

14. Agrawal RP, Sharma P, Gafoorunissa SJ, et al. (2011) Effect of
camel milk on glucose metabolism in adults with normal glucose
tolerance and type 2 diabetes in Raica community: a crossover
study. Acta Biomed 82, 181–186.

15. Al-Ayadhi LY & Elamin NE (2013) Camel milk as a potential ther-
apy as an antioxidant in autism spectrum disorder (ASD). Evid
Based Complement Altern Med 2013, 602834.

16. Bashir S & Al-Ayadhi LY (2014) Effect of camel milk on thymus
and activation-regulated chemokine in autistic children: double-
blind study. Pediatr Res 75, 559–563.

17. Alavi F, Salami M, Emam-Djomeh Z, et al. (2017) Nutraceutical
properties of camel milk. In Nutrients in Dairy and Their Implications
on Health and Disease, pp. 451–468 [Ronald Watson, Robert
Collier & Victor Preedy Eds.]. London, UK: Elsevier.

18. Saltanat H, Li H, Xu Y, et al. (2009) The influences of camel milk
on the immune response of chronic hepatitis B patients. Xi Bao Yu
Fen Zi Mian Yi Xue Za Zhi 25, 431–433.

19. Khan MZ, Xiao J, Ma Y, et al. (2021) Research development on anti-
microbial and antioxidant properties of camel milk and its role as an
anti-cancer and anti-hepatitis agent. Antioxidants (Basel) 10, 788.

20. Ehlayel MS, Hazeima KA, Al-Mesaifri F, et al. (2011) Camel milk:
an alternative for cow’s milk allergy in children. Allergy Asthma Proc
32, 255–258.

21. Cardoso RRA, Santos RMDB, Cardoso CRA, et al. (2010)
Consumption of camel’s milk by patients intolerant to lactose. A
preliminary study. Rev Alerg Mex 57, 26–32.

22. Kaskous (2021) Cow’s milk consumption and risk of disease. Emir J
Food Agric 33, 1–11.

23. Swelum AA, El-Saadony MT, Abdo M, et al. (2021) Nutritional,
antimicrobial and medicinal properties of Camel’s milk: a review.
Saudi J Biol Sci 28, 3126–3136.

24. Mohan G, Gupta V, Raj A, et al. (2020) Consumer acceptance of
camel milk in emerging economy. J Int Food Agribus Mark 32, 54–68.

25. Zhao A, Szeto I, Wang Y, et al. (2017) Knowledge, attitude, and
practice (KAP) of dairy products in Chinese urban population
and the effects on dairy intake quality. Nutrients 9, 668.

26. Wham CA & Worsley A (2003) New Zealanders’ attitudes to milk:
implications for public health. Public Health Nutr 6, 73–78.

27. Sharma SK, Mudgal SK, Thakur K, et al. (2020) How to calculate
sample size for observational and experimental nursing research
studies. Nat J Physiol Pharm Pharmacol 10, 1–8.

8

journals.cambridge.org/jns
ht

tp
s:

//
do

i.o
rg

/1
0.

10
17

/jn
s.

20
22

.5
5 

Pu
bl

is
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://www.imarcgroup.com/induction-motor-market
https://www.imarcgroup.com/induction-motor-market
https://www.fda.gov/food/buy-store-serve-safe-food/raw-milk-misconceptions-and-danger-raw-milk-consumption
https://www.fda.gov/food/buy-store-serve-safe-food/raw-milk-misconceptions-and-danger-raw-milk-consumption
https://cias.wisc.edu/livestock/perceptions-of-raw-milks-risks-and-benefits-research-brief-83/
https://cias.wisc.edu/livestock/perceptions-of-raw-milks-risks-and-benefits-research-brief-83/
https://doi.org/10.1017/jns.2022.55


28. Abrhaley A & Leta S (2018) Medicinal value of camel milk and
meat. J Appl Anim Res 46, 552–558.

29. Faye B (2018) The enthusiasm for camel production. Emir J Food
Agric 30, 249–250.

30. Quann EE, Fulgoni VL 3rd & Auestad N (2015) Consuming the
daily recommended amounts of dairy products would reduce the
prevalence of inadequate micronutrient intakes in the United
States: diet modeling study based on NHANES 2007-2010.
Nutr J 14, 90.

31. Food and Agriculture Organization (2014)Milk and Dairy Products in
Human Nutrition. Rome, Italy: Food & Agriculture Organization of
the United Nations (FAO).

32. Zibaee S, Hosseini SMA-R, Yousefi M, et al. (2015) Nutritional and
therapeutic characteristics of camel milk in children: a systematic
review. Electron Physician 7, 1523–1528.

33. Kaskous S (2016) Importance of camel milk for human health.
Emir J Food Agric 28, 158.

34. Agrawal RP, Saran S, Sharma P, et al. (2007) Effect of camel milk
on residual beta-cell function in recent onset type 1 diabetes.
Diabetes Res Clin Pract 77, 494–495.

35. Ejtahed HS, Naslaji AN, Mirmiran P, et al. (2015) Effect of camel
milk on blood sugar and lipid profile of patients with type 2 dia-
betes: a pilot clinical trial. Int J Endocrinol Metab 13, e21160.

36. Lejeune JT & Rajala-Schultz PJ (2009) Food safety: unpasteurized
milk: a continued public health threat. Clin Infect Dis 48, 93–100.

37. Fagnani R, Nero LA & Rosolem CP (2021) Why knowledge is the
best way to reduce the risks associated with raw milk and raw milk
products. J Dairy Res 88, 238–243.

38. Macdonald LE, Brett J, Kelton D, et al. (2011) A systematic review
and meta-analysis of the effects of pasteurization on milk vitamins,
and evidence for raw milk consumption and other health-related
outcomes. J Food Prot 74, 1814–1832.

39. Cifelli CJ, Maples IS & Miller GD (2010) Pasteurization: implica-
tions for food safety and nutrition. Nutr Today 45, 207–213.

40. Claeys WL, Cardoen S, Daube G, et al. (2013) Raw or heated cow milk
consumption: review of risks and benefits. Food Control 31, 251–262.

41. Food Standards Agency (FSA) (2018) Raw Drinking Milk
Consumer Research. https://acss.food.gov.uk/sites/default/files/
rawdrinkingmilkconsumerinsightreport2018.pdf, 18 January 2022.

42. Hoque MZ, Alam MN & Nahid KA (2018) Health consciousness
and its effect on perceived knowledge, and belief in the purchase
intent of liquid milk: consumer insights from an emerging market.
Foods 7, 150.

43. Katt F & Meixner O (2020) A systematic review of drivers influen-
cing consumer willingness to pay for organic food. Trends Food Sci
Technol 100, 374–388.

9

journals.cambridge.org/jns
ht

tp
s:

//
do

i.o
rg

/1
0.

10
17

/jn
s.

20
22

.5
5 

Pu
bl

is
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://acss.food.gov.uk/sites/default/files/rawdrinkingmilkconsumerinsightreport2018.pdf
https://acss.food.gov.uk/sites/default/files/rawdrinkingmilkconsumerinsightreport2018.pdf
https://doi.org/10.1017/jns.2022.55

	Camel milk consumption patterns and perceptions in the UAE: a cross-sectional study
	Introduction
	Methods
	Study design and participants
	Sample size calculation
	Ethical statement
	Survey questionnaire
	Camel milk consumption
	Health benefits and risk
	Statistical analysis

	Results
	Socio-demographic information
	Camel milk consumption
	Consumption of unpasteurised camel milk
	Health and nutritional benefits

	Discussion
	Conclusion
	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


