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ABSTRACT… Objectives: To determine the frequency of camel milk users as a dietary adjunct 
therapy in Diabetes Type 2. Study Design. A cross sectional questionnaire based survey. Period: 
May to August 2013. Setting: Liaquat National Hospital & Jinnah Medical College Hospital) 
and one public sector hospital (Jinnah Postgraduate Medical Centre) in Karachi. Methods: 
Minimum sample size using 11.1% prevalence of type II diabetes mellitus, confidence interval of 
95% and 5% margin of error and finite population correction for large population was calculated 
to be 152. Using purposive sampling, type II diabetes patients (taking oral hypoglycemic 
medication or insulin to control serum blood glucose) visiting outpatient departments for 
diabetes management at two private and one public sector hospital in Karachi, were requested 
to participate. After obtaining informed consent, a structured pre-coded questionnaire was filled 
by trained interviewer. Two laboratory assessed fasting blood (FBG) readings from previous 
three months were also recorded from their files. Those who affirmed the use of camel milk were 
asked further questions on reasons and consumption pattern. All responses were entered into 
SPSS version 17.0 and descriptive frequencies and statistics were obtained for camel milk users 
and non-users. Results: 300 patients consented to participate and filled the questionnaire. 36 
forms did not have two FBG lab reports from previous three months and were excluded. In 
the remaining sample size of n = 264, camel milk use frequency was 35.98% (n=95). In the 
preceding three months, the median FBG of users was 121.0 mg/dl as compared to median 
FBS of non-users (64.01%;n = 169) of 202.06 mg/dl.  90.5% (n=86) of all users considered oral 
medications as main modality for control  and only 15.8% of these patients attributed blood 
glucose control solely to use of camel milk. Camel milk users were found to use more of home 
remedies (13.7%, n = 13), homeopathic medicine (15.8%, n = 15) and exercise (45.3%, n=43) 
as adjunct modalities to control their blood glucose as compared to 6.5%, 8.9% and 31.4% 
of non-users.  71.6% (n= 121) of non- users used dietary modification to manage diabetes 
as compared to 47.4% (n = 45) users. 71% (n = 121) non-users were regularly measuring 
their blood glucose levels as compared to 56.8% (n=54) users of camel milk. Conclusions: 
Diabetics drinking camel milk showed a marked decrease in mean Fasting Blood Sugar values 
as compared to non-users. More experimental studies should be conducted on a larger scale 
and on different regions so as to ascertain the biological plausibility. 
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INTRODUCTION
Diabetes is an endocrine disorder in which there 
is a lack of production of or effect of insulin, a 
hormone produced the pancreas, responsible 
for normal glucose metabolism in the body. This 
inability to produce or use insulin has multifacto-
rial causation from genetic predisposition to en-
vironmental and non-specific factors. Two most 
common presentations of diabetes mellitus are 
type I and type II. Type I is due total lack of insulin 
production at an early age and is therefore also 

called insulin dependent diabetes. Type II has 
its onset at a later age with mostly either a low 
level of insulin production or decreased cellular 
sensitivity to a normal or increased insulin pro-
duction. In the absence of normal insulin medi-
ated glucose metabolism, serum blood glucose 
remains high, a condition called hyperglycemia. 
Hyperglycemia over long periods, damages the 
vascular endothelial cells in many organs leading 
to chronic, long term and often-irreversible dam-
age to retina, renal glomeruli, nerve sheaths and 
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other tissues.1

According to WHO estimates, diabetes type II is 
globally a major cause of morbidity and mortali-
ty and projected to become the seventh leading 
cause of death by 2030.2In a systematic analysis 
of national, regional and global trends in diabetes 
prevalence over 30 years, it was found that the 
number of people with diabetes increased from 
153 (127-182) million in 1980, to 347 (314-382) 
million in 2008.3With a global prevalence of 6.4%, 
a major portion of this burden lives in the devel-
oping countries of the world.4Published studies 
provide evidence that prevalence of diabetes is 
rapidly increasing worldwide and significant num-
ber of people suffering from its immediate and 
long-term complications due to inadequate man-
agement.5’6’7’8’9’10In Pakistan, estimated 11.1% 
people are diabetic with many more under the 
clinical horizon of its epidemiological iceberg.11In 
the absence of any cure, management is based 
on modification of risk factors and use of a va-
riety of oral medications and exogenous insulin 
to keep the blood glucose level in control. Main-
taining a normal range of fasting blood glucose 
(FBG) level since onset of condition also prevents 
or delays the associated complications. Risk fac-
tor modification includes lifestyle changes in diet 
and physical activity to maintain a healthy weight 
and balanced food consumption. Adherence to 
medication, dietary regimens and regular exer-
cise are required for life and this is often a diffi-
cult goal for diabetics. For this reason, patients 
often seek adjunct therapies and remedies to 
help maintain normal glucose levels. Health sys-
tems should investigate effective local alternates 
to manage diabetes in communities.

Camel milk is a staple source of dairy inparts of 
the world with predominant desert topography, 
where camels are reared for travel and transport. 
In certain communities that consume camel milk, 
the incidence of diabetes is negligible.12This is at-
tributed to the fact that camel milk contains 52 
units of insulin in each liter13,14Additionally it also 
has a beneficial mix of lactose and protein content 
that has anticancer, hypo allergic, lipid lowering 
and glucose lowering properties.15Experimental 

research has found that certain components of 
camel milk have insulin like actions and therefore, 
replace its deficiency, insufficiency or ineffective-
ness in the animal body.16’17’18

In 2008 and 2010, floods inundated many areas 
of rural Sindh while many communities in pre-
dominantly desert areas suffered from drought. 
This resulted influx of rural communities into pe-
ripheries of urban areas like Karachi. Camel rear-
ing communities found their livelihood by using 
camels for entertainment rides and selling its 
milk. Many fresh milk outlets started an aggres-
sive marketing of camel milk advertising its health 
benefits with especial emphasis on glucose low-
ering/ diabetes control properties. Anecdotal 
evidence showed a high propensity of diabetes 
type II patients queuing to purchase camel milk 
at these outlets. Therefore this research was 
conducted to determine its frequency of use by 
type II diabetic patients in urban setting of Ka-
rachi and also to describe the characteristics of 
patients who use camel milk. Additionally, it will 
also provide evidence for future studies in local 
population to determine the use of camel milk as 
an alternate in management of diabetes.

METHODS
A cross sectional questionnaire based survey 
was conducted between May to August 2013. 
Minimum sample size using 11.1% prevalence 
of type II diabetes mellitus, confidence interval of 
95% and 5% margin of error and finite population 
correctionfor large population was calculated to 
be 152. Permission to collect data from outpa-
tients twice a week, was obtained from two pri-
vate (Liaquat National Hospital & Jinnah Medical 
College Hospital) and one public sector hospital 
(Jinnah Postgraduate Medical Centre) in Karachi. 
Every second type II diabetes patient, known to 
be taking oral hypoglycemic medication or insu-
lin to control serum blood glucose, registering 
at outpatient departments for diabetes manage-
ment on data collection days was requested to 
participate. After obtaining informed consent, a 
structured pre-coded questionnaire was filled by 
trained interviewer. Questions focused on how 
patients were managing their diabetes includ-
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ing use of oral hypoglycemic/insulin and any 
adjunct therapies such as homeopathic, herbal, 
home remedies and camel milk. Two laboratory 
assessed fasting blood (FBG) readings from pre-
vious three months were also recorded from their 
files. Those who affirmed the use of camel milk 
were asked further questions on reasons for use 
and consumption pattern. All responses were en-
tered into SPSS version 21.0 and descriptive fre-
quencies and statistics were obtained for camel 
milk users and non-users. 

RESULTS
300 patients consented to participate and filled 
the questionnaire. 36 forms did not have two 
FBG lab reports from previous three months and 
were excluded. In the remaining sample size of 
n = 264, camel milk use frequency was 35.98% 
(n=95). In the preceding three months, the medi-
an FBG of users was 121.0 mg/dl as compared 
to median FBS of non-users (64.01%;n = 169) of 
202.06 mg/dl.The comparison of FBS readings 
is shown in Graph 1. 90.5% (n=86) of all users 
considered oral medications as main modality for 
control  and only 15.8% of these patients attribut-
ed blood glucose control solely to use of camel 
milk. Camel milk users were found to use more 
of home remedies (13.7%, n = 13), homeopathic 
medicine (15.8%, n = 15) and exercise (45.3%, 
n=43) as adjunct modalities to control their blood 
glucose as compared to 6.5%, 8.9% and 31.4% 
of non-users. However 71.6% (n= 121) of non- 
users used dietary modification to manage dia-
betes as compared to 47.4% (n = 45) users. 71% 
(n = 121) non-users were regularly measuring 
their blood glucose levels as compared to 56.8% 
(n=54) users of camel milk. Table I shows the 
pattern of camel milk consumption.

Question Most frequent 
response Valid % (n/95)

Reason for use General health 
and vitality 51.6% (n = 49)

Recommended by
Family/friends 50.5% (n=48)

Doctor 5.3% (n=5)

Using since
< 6 months 37.89% (n = 36)

6 – 1 year 26.3% (n = 25)

1 – 2 years 25.3 % (n = 24)

Amount 
consumed

½ glass/use 55.8% (n = 53)

1 glass/use 42.1% (n= 40)

Frequency of use

Once on 
alternate days 24.2% (n=23)

Once every 
week 30.5% (n=29)

Once a month 26.3% (n=25)

Table-I. Pattern of camel milk consumption

DISCUSSION
Our study findings show that about one third of 
type II diabetes patients in Karachi are using cam-
el milk. However, most are doing so for its gen-
eral health benefits and not with specific intent 
to control blood glucose level. Users also have 
a much better blood glucose control as demon-
strated by better FBGs as compared to non-users 
of camel milk. This is consistent with a number of 
comparative human studies, which have all found 
a significantly lower blood glucose levels among 
camel milk users.1In our study, users in our study, 
attribute this control to diabetic medications, are 
using other remedies, and exercise more than the 
non-users of camel milk. This shows that patients 
opting to drink camel milk, maybe generally more 
health conscious, compliant to medication and 
committed to controlling their blood glucose lev-
el by various means, suggested mostly by social 
contacts.

Although literature has proven the insulin  like 
action of camel milk components, the amount of 
milk, its frequency and duration of use to control 
or prevent diabetes type II, is still unknown and 
require prospective experimental studies with 
thorough control of confounders. The highest 
quantity used by our research participants is one 
glass on alternate days since two years and least Graph-1. Comparison of FBS between users and non-

users of camel milk
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is half glass every month since < 6 months. This 
demonstrates that although camel milk is being 
used by type II diabetics in urban setting of Kara-
chi, it does not form a significant part of daily diet 
in frequency or quantity. In experimental studies, 
quantities up to 500 ml per day was used on a 
regular basis for a number of weeks.2The lack of 
scientific evidence involving local or large popu-
lations and the consequent non-recommendation 
by health professionals may be the reason for 
this. Additionally, despite being available at con-
venient and central locations, camel milk is also 
more expensive.  

CONCLUSION
Diabetics drinking camel milk showed a marked 
decrease in mean Fasting Blood Sugar values as 
compared to non-users. More experimental stud-
ies should be conducted on a larger scale and on 
different regions so as to ascertain the biological 
plausibility. 
Copyright©06 July, 2015.
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