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Abstract
As there was no data available on the prevalence of lactose intolerance in Syria, this study aimed to determine the prevalence 

of lactose intolerance and to identify the symptoms in an apparently healthy population in Syria. Three hundred fifty four subjects, 
ranging in age from 2 years to over 40 years, were tested for lactose malabsorption and intolerance. After 2 hours from ingesting an 
amount of lactose 73.2% of the subjects were identified as lactose malabsorbers. Prevalence of lactose malabsorption increased with 
age, i.e., (0%) of the children aged between 2 and 3 years, whereas it was (86.7%) in 3-10 years, (88.6%) in 11-18 years, (95.4%) 
in 19-40 and (95.3%) in ages over 40 years. Clinical manifestations of lactose intolerance were shown in almost all subjects; of 
those who were lactose malabsorbers, The main symptoms of lactose intolerance that have been recognized were bloating (28%), 
abdominal cramps (48.8%), diarrhea (54.1%), Dermatitis Herpetiformis (12%), mouth ulcers (8%) and vomiting (3%). Among the 
lactose malabsorbers, the lowest prevalence of clinical symptoms occurred among the children less than 3 years old and the highest 
in adults 19-40 and over 40 years respectively. The prevalence rate was higher also among males (75%) compared with females 
(71.3%) and among city dwellers (78.3%) comparing with villages inhabitants (68.1%).
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Introduction

Milk is very important food from the age of infants and beyond. 
It is considered the primary source of nutrients for newborn 
before they are able to eat other types of food. Milk products 
contain high quality proteins, calcium, phosphorus, magnesium, 
and potassium [1]. In addition milk contains vitamins such as 
riboflavin (vitamin B2) as well as vitamins A and D and other 
essential nutrients which are critical to good health and have a 
role prevention of chronic diseases [2]. Research supports milk’s 
benefits for hypertension, bone health, osteoporosis and even 
certain types of cancer [3]. Human milk contains, on average, 1.1% 
protein, 4.2% fat, 7.0% lactose , and supplies 72 kcal of energy per 
100 grams, Cow milk contains, on average, 3.4% protein, 3.6% fat, 
and 4.6% lactose, 0.7% minerals and supplies 66 kcal of energy 
per 100 grams, human milk has the highest lactose percentage at 
around 9%. Unprocessed cow milk has 4.7% lactose [4].

The gastrointestinal Symptoms of the classical lactose 
intolerance after ingesting large amounts of lactose-containing 
food may include gas, bloating, abdominal cramps, and pain 
sometimes associated with watery diarrhea and, on occasion, with 
nausea and vomiting [5]. Lactose intolerance can be defined as 
the failure to breakdown the major sugar found in milk. Lactose 
intolerance is caused by a lactase deficiency, which is produced 
by the lining of the small intestine [6]. Lactase function is to break 
down lactose into glucose and galactose, before being absorbed 
into the blood [7]. Symptoms associated with lactose intolerance 
are not seen on all people with lactase deficiency because people 
sometimes mix between lactose intolerance with cow’s milk 
allergy because the manifestations of symptoms can be the same 
[8,9]. Lactose intolerance symptoms begin about 30 minutes to 
2 hours after ingesting lactose containing foods. The symptoms 
of lactose intolerance differ in severity due to many factors, such 
as the amount of lactose ingested, person’s age, ethnicity, and 
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digestion rate. Lactose intolerance can be hard to diagnose based 
on symptoms alone [10]. People sometimes get confused between 
symptoms of lactose intolerance and other digestive problems 
including irritable bowel syndrome which can cause similar 
symptoms [11]. Lactose intolerance has three types. The first type 
is the primary lactose intolerance which is the normal result of 
aging for some people). In infancy and childhood when milk is the 
main source of food, the body produces great amounts of lactase 
and then decreases as diet becomes less dependent on milk. The 
second type (the secondary lactose intolerance) occurs when 
lactase production decreases due to illness, surgery or injury to 
small intestine. This form occurs because of certain diseases, such 
as celiac disease, gastroenteritis or an inflammatory bowel disease 
and Crohn's disease. Luckily, this type of lactose intolerance may 
be completely curable and can last only a few weeks unless if it's 
caused by a long-term illness, it may be permanent [12]. 

The third type is congenital lactose intolerance as it's possible 
for infants to be born with lactose intolerance. This type is inherited 
from generation to generation due to the presence of autosomal 
recessive [13]. Unfortunately, Infants with this type of lactose 
intolerance to milk when they are breastfed and as a result they 
have diarrhea from birth and therefore they require lactose-free 
infant formulas [14]. Hydrogen breath, stool acidity and lactose 
tolerance tests are used to diagnose lactose intolerance [15].

The Hydrogen breath test detects hydrogen in the breath as 
lactose fermentation occurs in the colon produces hydrogen which 
exhaled. Elevated levels of hydrogen in the breath, designates 
maldigestion of lactose [16]. 

In infants and young children, the lactose tolerance and 
hydrogen breath tests are not given to them but stool acidity test 
is used to diagnose lactose intolerance. Fermented lactose in the 
colon produces lactic acid which can be detected in a stool sample 
[17,18].

The third test to diagnose lactose intolerance requires fasting 
prior to the test and then the patient is given a lactose containing 
liquid. After that, blood sample is collected to check the person’s 
blood glucose level. When lactose reaches the intestine, the lactase 
enzyme breaks it down into glucose and galactose [19]. Galactose 
is converted in the liver to glucose and raises the person’s 
blood glucose level and this indicates lactose tolerance. On the 

other hand, if the blood glucose level does not rise, the lactose is 
incompletely broken down and a diagnosis of lactose intolerance 
is confirmed [20]. 

Medical nutrition therapy lactose intolerance is easy to treat. 
Lactase production cannot be improved by any type of treatments. 
However, symptoms can be controlled through avoiding lactose 
containing foods [21]. Older children and adults do not have to 
avoid lactose completely, but they can alleviate symptoms through 
management and food substitutions [22]. The level of dietary 
control needed with lactose intolerance depends on how much 
lactose a person’s body can handle [23].

Lactase enzyme treatment is another way to manage lactose 
intolerance. This enzyme is available without a prescription to help 
people digest lactose containing foods [24]. There are also lactose 
free milk and milk products at most supermarkets. This milk is 
equal to regular milk in terms of the nutrients [25]. As lactose 
intolerance can cause gastrointestinal and health problem, the aim 
of this study was to indentify the prevalence of lactose intolerance 
among Syrians and to compare this prevalence between city and 
villages inhabitants and among different age groups. 

Materials and Methods

The study recruited 354 individuals from different parts of Syria 
both city and villages areas. Prior to the study, adult participants 
and children caregivers were consented to follow the procedures 
of the study including measuring their fasting blood glucose. The 
recruits’ age was from less than 3 to over 40 years old as shown in 
table 1.

Age group (years) Number Percentage
Less than 3 2 0.6

3-10 15 4.2
11-18 35 9.8
19-40 196 55.4

Over 40 106 30
Total 354 100

Table 1: Age distribution among participants.

The number of recruited individuals from big cities such as Da-
mascus and the surrounding villages is shown in table 2.
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There were 170 male participants and 184 female participants 
in the study group. Table 3 shows the percentage of the males and 
females in the study.

measured before lactose ingestion and after a two hour period to 
determine their blood glucose level by using home blood glucose 
meter (rapid meter with strips). This test indicated how well the 
body was able to digest lactose. Normally, when lactose reaches 
the digestive system, the lactase enzyme breaks lactose down into 
glucose and galactose and after that the liver converts the galactose 
into glucose, which enters the bloodstream and raises the blood 
glucose level. If, however lactose is incompletely broken down, 
the blood glucose level does not rise, and diagnosis of lactose 
intolerance is confirmed. Any symptoms resulted from lactose 
ingestion was recorded by the adult participants or by their care 
givers for infants and children. Statistical analysis was done using 
SPSS software and the significance level was set at (P < 0.5%).

Results and Discussion

The data collected from this study have shown that the mean of 
the prevalence of lactose intolerance in all age and gender groups 
was 73.2% and this percentage represents the prevalence of lac-
tose intolerance in Syria as shown in table 4.

The recruitment area Number Percentage
Damascus city 200 56.5

Villages 154 43.5

Table 2: Geographic areas of the participants.

Gender Number Percentage
Males 170 48

Females 184 52

Table 3: Gender distribution of the participants.

The recruits were subject to lactose tolerance test in order to 
diagnose lactose intolerance. They were required to fast overnight 
before the test and then they were given a lactose containing liquid 
and, in this study, they were given a cup of milk (250 ml) which 
contained 12g of lactose [26]. Blood glucose levels were then 

Age group (years) Total Number Not diagnosed with LI (%) Diagnosed With LI (%)
Less than 3 2 2 (100%) 0 (0%) d

3-10 15 2 (13.3%) 13 (86.7%) c

11-18 35 4 (11.4%) 31 (88.6%) b

19-40 196 9 (4.6%) 187 (5.4) a

Over 40 106 5 (4.7%) 101 (95.3%) a

Total 354 (100%) 22 (26.8) 332 (73.2%)

Table 4: The mean of the prevalence of lactose intolerance among age groups.
a, b , c , d Different letters denote significant difference at P < 0.05

Table 4 showed that the highest percentage of individuals with 
lactose intolerance (95.4%) and (95.3%) was among the age group 
19-40 years and among the group over 40 years respectively and 
there was no significant difference (p<0.05) among these two 
groups. It is followed by the age group of 11-18 years (88.6%) and 
age group 3-10 years (86.7%). In the group less than 3 years, lac-
tose intolerance was nonexistent (0%). These finding proved that 
lactose intolerance rates increase with age which is normal and in 
agreement with the research work done with regard to this issues 
[28,29].

With regard to the prevalence between genders, there was sig-
nificant difference (p < 0.05) between males and females. Lactose 
intolerance was higher in males (75%) compared with females 

(71.3%). Lactose intolerance was higher among participants from 
Damascus city (78.3%) compared with the prevalence of lactose 
intolerance among participants lived in villages (68.1%) and the 
difference was statistically significant (p < 0.05). The results are 
predictable as participants from villages include milk and milk 
products in their daily meals as they keep animals for their milk 
comsumption.

With regards to the reported symptoms of lactose intolerance 
among participants, (48.8%) of them had abdominal discomfort 
and pain after 30-60 minutes from ingesting milk, and (28.0%) had 
bloating, whereas (54.1%) had diarrhea. The percentage of partici-
pants who had Dermatitis Herpetiformis was (12%) whereas vomit-
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ing was seen among (3%) and mouth ulcers in (8%). The findings 
were similar to those obtained by other studies [31-34]. These 
data are shown in figure 1.

Figure 1: Symptoms of lactose intolerance  
reported among participants.

Conclusion

The study concluded that (72.3%) of the participants in this 
study had problems in digesting lactose. The percentage represents 
the mean of the prevalence of lactose intolerance in Syria. More 
people in cities cannot digest lactose properly and males and older 
people suffer more than females and younger ones. This data could 
be an indicator of many nutrients deficiency especially calcium 
which can lead to osteoporosis and other health problems. People 
who have trouble digesting lactose can learn which dairy products 
and other foods they should avoid and which ones they can eat 
without discomfort. Many people can enjoy milk, ice cream, and 
other such products if they eat them in small amounts or eat other 
food at the same time. Others can use lactase liquid or tablets to 
help digest the lactose. Even older women at risk for osteoporosis 
and growing children who must avoid milk and foods made with 
milk can meet most of their dietary needs by eating greens, fish, 
and other calcium-rich foods that are free of lactose. A carefully 
chosen diet, with calcium supplements if the doctor or dietitian 
recommends them, is the key to reducing symptoms.

Recommendations

Avoidance of hidden lactose although milk and foods made 
from milk are the only natural sources of lactose, it is often added 
to prepared foods. People with very low tolerance for lactose 
should know about the many food products that may contain 
even small amounts of lactose, such as bread, other baked goods, 
processed breakfast cereals, instant potatoes, soups, and breakfast 

drinks. Some products labeled non-dairy, such as powdered coffee 
creamer and whipped toppings, may actually include ingredients 
that are derived from milk and therefore contain lactose. Learn to 
read food labels with care, looking not only for milk and lactose, 
but also for words such as whey, curds, milk by-products, dry 
milk solids, and non-fat dry milk powder. If any of these words 
are listed on a label, the product contains lactose. Lactose is also 
used in more than 20 percent of prescription drugs and about 6 
percent of over-the-counter medicines. Many types of birth control 
pills contain lactose, as do some tablets for stomach acid and gas. 
However, these products typically affect only people with severe 
lactose intolerance.
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