
Effect of lactose intolerance
severity on food intake and quality

of life in adults with lactose
intolerance in Turkey

G€okçen Garipo�glu
Nutrition and Dietetics, Bahcesehir University, Istanbul, Turkey

Nesli Ersoy
Nutrition and Dietetics, Hacettepe Universitesi, Ankara, Turkey, and
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Abstract

Purpose – Lactose intolerance is lactose digestive disorder due to lactase enzyme deficiency. This can affect
the quality of life by restricting the intake of certain foods. The aim of this study is to show the lactose
intolerance to the restriction in food intake and quality of life.
Design/methodology/approach – This study was conducted with adults aged 18–60 years. A survey was
used to gather information on the demographic characteristics of the patients and their symptoms related to
lactose intolerance. In addition, the Visual Analog Scale was administered to identify common symptoms and
theWorld Health Organization Quality of Life (WHOQOL)-Bref Quality of Life Scale to determine their quality
of life.
Findings –The average quality of life subscale scores was 56.25± 14.06 for physical, 58.29± 11.72 formental,
63.28 ± 21.35 for social and 62.36 ± 16.37 for environmental. When VAS scores obtained for the common
digestive system symptoms in lactose intolerance were compared with Quality of Life scores; it was found that
physical life quality scores decreased (r 5 �0.239, p 5 0.030) as the complaints of diarrhea increased and
physical and environmental life quality decreased (r5�0.316, p5 0.004/r5�0.277, p5 0.012, respectively)
as abdominal pain increased.
Originality/value – People reduce dairy consumption due to digestive system complaints. Therefore, it is
important to inform the people about the effects of lactose intolerance because discomfort caused by intolerance
can affect nutrient intake and lower the quality of life.
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Introduction
Lactose intolerance primarily develops due to an absence or shortage of lactase enzyme, and
secondarily due to aging, inflammation of the small intestine, inflammatory diseases, human
immunodeficiency virus (HIV) or malnutrition [1, 2]. The prevalence of lactase deficiency in
Turkey has been reported to be 70% [3–5].
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Nondigestible lactose in the small intestine leads to an increase in osmotic load in the
colon, and consequently the passage of water into the intestine. Colonic flora ferments
undigested lactose into the column, resulting in gases such as hydrogen (H2), carbon dioxide
and methane. Abdominal bloating, pain, diarrhea and constipation are observed in the
presence of such gases [3]. Symptoms can be felt at different severity levels by affected
individuals due to differences in the amount of lactose intake, intake of high lactose-
containing food with other nutrients, intestinal transition time and intestinal flora [6].

Lactose-containing milk and dairy products are the main source for dietary calcium,
phosphorus, zinc and riboflavin, andmilk proteins are also an important source of bioactive
peptides [7]. Complaints after the consumption of such products result in a reduction or
complete removal of milk and dairy products from the diet. This increases the risk of
reduced bonemineral density, obesity, cardiovascular diseases and type 2 diabetes mellitus
[3, 8].

Being selective in food consumption decisions and restricting dairy products in the diet
may result in nutrition anxiety and increase the likelihood of nutrient deficiency, which in
turn may affect quality of life [9]. It has been reported that the symptoms of lactose
intolerance may increase the tendency to somatization, which may further impair quality of
life [10]. The aim of this study was to evaluate the malabsorption symptoms of individuals
with lactose intolerance and to investigate the effect of these symptoms on quality of life.

Methods
This study was conducted with adults aged 18–60 years who were referred from the
gastroenterology department to the medical biochemistry department to undergo a lactose
tolerance test the G€ulhane Training and Research Hospital. During face-to-face interviews, a
survey was used to gather information on the demographic characteristics and lactose
intolerance symptoms of the patients, and the VisualAnalog Scale (VAS)was administered to
identify their common symptoms and the WHOQOL-Bref Quality of Life Scale [11, 12] to
determine their quality of life. Patients with irritable bowel syndrome, inflammatory bowel
diseases and celiac disease were excluded from the study.

Patients with lactose malabsorption complaints were referred by the gastroenterologist to
the laboratory for a blood test. Abdominal pain, flatulence, gas, nausea, diarrhea and
constipation after meals were considered as signs of malabsorption. For the diagnosis of
lactose intolerance, first fasting blood glucose and then lactose loading (50 g/400 ml) blood
glucose measurements were undertaken three times. Increases in blood glucose levels of
20 mg/dL or less compared to fasting levels were considered positive for lactose
intolerance [13].

Using VAS, the participants were asked to score the severity of diarrhea, abdominal pain,
nausea, bowel sounds, bloating and gas complaints from 0 to 10, with 0 indicating no
complaint and 10 representing to extremely severe complaints [14, 15]. The WHOQOL Bref
Quality of Life Scale consisting of the physical, mental, social and environmental subscales
was also administered. This instrument is designed as a 5-point Likert scale, with each
subscale being evaluated over 100 points. The closer the score is to 100, the higher the quality
of life. The validity and reliability study of the scale in Turkey was conducted by Eser
et al. [16].

The study included individuals who were diagnosed with lactose intolerance for the first
time and did not apply a lactose-restricted diet. Those that had a known metabolic disease
and a history of antibiotic, probiotic or lactase enzyme usewithin the past twoweekswere not
included in the study. Informed consent was obtained from all the participants.

Descriptive statistics of the datawere expressed asmean, standard deviation, number and
percentages. Pearson’s correlation test was used to evaluate the relationship between the
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quality of life and VAS scores. Statistical Package for the Social Sciences v. 20 was used for
data analysis, and p < 0.05 was considered as statistically significant.

Ethical issue
Ethics committee approval for the study was obtained from the Non-Interventional Research
Ethics Committee of the hospital (Decision no: 18/234).

Results
A total of 144 lactose intolerant individuals (59 males and 85 females) aged 18–60 years
participated in the study. The mean body mass index (BMI) of the participants was
23.9 ± 15.5 kg/m2 and their mean waist circumference measurement was 83.9 ± 13.5 cm
(Table 1).

After the consumption of milk and dairy products, intestinal gas (62.3%) and stomach
bloating (44.4%)weremost experienced by the participants. Of the participants, 14.9% stated
that they completely eliminated any food that caused gas and bloating complaints and
discomfort from their diet. They also reported that they consumed dairy products less
frequently (54.4%) and reduced their portion (26.8%) due to gastric complaints (Table 2).

Anthropometric measurements x ± SD

Body weight (kg) 70.4 ± 15.5
Height (cm) 168.6 ± 13.5
BMI (kg/m2) 23.9 ± 15.5
Waist circumference (cm) 83.9 ± 13.5

Note(s): SD: Standard deviation

n %

Ailments reported after dairy consumption (n5117)*
Gas 73 62.3%
Bloating in stomach 52 44.4%
Abdominal pain 29 24.7%
Diarrhea 25 21.3%
Heartburn 25 21.3%
Cramp in stomach 10 8.5%
Vomiting 4 3.4%

Food consumption behaviors modified due to discomfort caused by milk consumption (n5134)*
I try to consume it less often 73 54.4%
I continue to consume it but reduce the amount of consumption 36 26.8%
I have removed the product causing the symptom from my diet 20 14.9%
I consume it by mixing it with other food products 1 1.34%

Methods used to relieve discomfort after milk consumption (n5137)*
My discomfort resolves spontaneously 84 61.3%
I am taking medication with my doctor’s advice 26 18.9%
As a precaution, I have reducedmymilk consumption and I now usemore fermented products,
such as yogurt, ayran, etc.

11 8.0%

As a precaution, I constantly consume lactose-free milk 9 6.5%
I discontinue drinking milk when I experience symptoms 7 5.1%

Note(s): *Multiple answers could be given to all questions and some participants did not answer some of the
questions

Table 1.
Distribution of
anthropometric

measurements of
individuals with

lactose intolerance

Table 2.
Symptoms and

behaviors related to the
consumption of milk
and dairy products
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The mean values for theWHOQOL quality of life subscale scores of the participants were
as follows: 56.25 ± 14.06 for the physical subscale, 58.29 ± 11.72 for the mental subscale,
63.28 ± 21.35 for the social subscale and 62.36 ± 16.37 for the environmental subscale
(Table 3).

According to VAS scoring, themost common complaints of the participants were stomach
bloating with an average score of 7.31± 2.91, followed by intestinal movements and gas with
an average score of 6.03 ± 3.17 (Table 4).

When the VAS scores obtained for common digestive system symptoms in lactose
intolerance were compared according to quality of life scores, it was found that the physical
life quality scores decreased as the diarrhea complaints increased (r5�0.239, p5 0.030), and
the physical and environmental life quality scores decreased as abdominal pain increased
(r 5 �0.316, p 5 0.004 and r 5 �0.277, p 5 0.012), and this resulted in a decrease in total
quality of life (p 5 0.027, p 5 0.005) (Table 5).

Discussion
Lactose intolerance is a health problem that causes symptoms such as abdominal pain,
nausea, cramping, gas, diarrhea and vomiting after lactose consumption and results in a
decrease in the quality of life of individuals [17]. It was observed that the most common
complaints after the consumption of milk and dairy products were gas in the intestine,
bloating in the stomach, abdominal pain, diarrhea and heartburn.

In a previous study, 580 individuals were evaluated in terms of lactose intolerance based
on the symptoms they experienced, and 56% stated that they thought they were lactose
intolerant. However, the rate of malabsorption was found to be 45% according to the H2

breath test results. It was determined that only half of the individuals with true lactose
intolerance identified themselves as intolerant [9]. Similarly, there were participants in our
studywho stated that they had no complaints despite clear symptoms and thought that these
symptoms were normal after dairy consumption. This indicates that the symptoms of lactose
intolerance can be misinterpreted and some symptoms may be evaluated as part of a normal
digestion process.

Lactose intolerance symptoms increase with an increasing consumption of lactose. It is
suggested that the intake of lactose in diet should also be limited when receiving medical

Quality of life scale scores x ± SD

WHOQOL Physical Life Quality 56,25 ± 14.06
WHOQOL Mental Life Quality 58.29 ± 11.72
WHOQOL Social Life Quality 63.28 ± 21.35
WHOQOL Environmental Life Quality 62.36 ± 16.37

Note(s): SD: Standard deviation; *Four participants did not complete the WHOQOL scale

VAS scores x ± SD

How uncomfortable are you with diarrhea? 3.62 ± 2.92
How uncomfortable are you with abdominal pain? 5.03 ± 3.11
How uncomfortable are you with nausea? 3.66 ± 2.63
How uncomfortable are you with intestinal movements and gas in intestines? 6.03 ± 3.17
How uncomfortable are you with bloating in stomach? 7.31 ± 2.91

Note(s): SD: Standard deviation; VAS: Visual Analog Scale; *Only 83 participants completed VAS

Table 3.
Quality of life scale
subscores of the
individuals with
lactose
intolerance (n 5 140*)

Table 4.
Participants’ VAS
scores of discomfort
experienced due to
common symptoms in
lactose
intolerance (n 5 83*)
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treatment for this condition. In adults, the tolerance of 12 g of lactose from about 1 cup of milk
does not usually cause any problems, and symptoms usually emerge when the dose is
increased to 18 g or above [18]. In our study, the participants reported that in order to relieve
their symptoms, they completely removed any food product (14.9%) that caused gas and
bloating complaints and discomfort from their diet, consumed dairy products less frequently
(54.4%) or reduced the portion (26.8%). In a similar study which indicated that 41% of
individuals with lactose intolerance limited the consumption of dairy products, 31% of
nonintolerant individuals reported to avoid dairy products [9]. With the removal of milk and
dairy products from the diet, nutrient intake becomes limited, and there may be deficiencies
related to the reduced intake of phosphorus, riboflavin and especially calcium [18]. In addition
to an insufficient intake of calcium, it has been reported that lactosemay increase the severity
of calcium deficiency and could pose a risk for bone health because it helps the absorption of
calcium in the intestines [19]. Another hypothesis is that the consumption of milk and dairy
products decreases blood pressure, has a positive effect on cardiac and vascular muscle
contraction, and also reduces the development of colon cancer-related adenomas. It has been
reported that short-chain fatty acids such as butyrate, which result from the fermentation of
lactic acid bacteria, have mucosal growth and inflammation-reducing effects [20]. For this
reason, it should be determined whether individuals with lactose intolerance obtain sufficient
calcium through their diet, and nutrients that are likely to be deficient should be supported
with other dietary sources. In addition, unnecessary restraints should be taken into
consideration as digestive system complaints may not always be caused by lactose. In a
study of 323 people aged five to 85 years in Sicily, it was shown that calcium intake was
230–585 mg/day in patients, people without lactose intolerance also restrict milk and dairy
products due to intolerance-like symptoms. This amount is below the recommended daily
values (800–1,200 mg/day) [21]. Similarly, it is recommended to consume dairy products with
reduced lactose in order to maintain nutrient intake, especially for bone health. However,
lactase enzyme tablets are also recommended to reduce symptoms after dairy consumption
[22, 23]. Although most of the participants in our study expected their complaints to
disappear spontaneously after milk consumption, 18.9% used drugs to reduce their
symptoms and 14.5% preferred products with reduced lactose.

Chronic diseases often cause a decrease in the quality of life of patients. Lactose
intolerance is one of the most common malabsorption conditions, and a limited number of
studies have shown that it may cause a decrease in quality of life due to symptoms

Physical
life quality

Mental
life

quality

Social
life

quality
Environmental
life quality

Total life
quality

VAS “How uncomfortable are
you with diarrhea?”

r �0.239* �0.175 �0.087 �0.182 �0.244*

p 0.030 0.116 0.439 0.102 0.027
VAS “How uncomfortable are
you with abdominal pain?”

r �0.316** �0.199 0.010 �0.277* �0.308**

p 0.004 0.073 0.926 0.012 0.005
VAS “How uncomfortable are
you with nausea?”

r �0.163 �0.156 �0.108 �0.211 �0.208
p 0.142 0.161 0.334 0.057 0.061

VAS “How uncomfortable are
you with intestinal
movements and gas in
intestines?”

r �0.296** �0.107 �0.046 �0.075 �0.204
p 0.007 0.337 0.680 0.503 0.067

VAS “How uncomfortable are
youwith bloating in stomach?”

r �0.234* �0.038 �0.089 �0.072 �0.170
p 0.034 0.732 0.426 0.519 0.127

Note(s): SD: Standard deviation; VAS: Visual Analog Scale Pearson’s correlation test, *p < 0.05, **p < 0.001

Table 5.
Relationship between

quality of life and VAS
scores
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lactose
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experienced [9, 17, 21]. The participants in our study scored between 56.25 ± 14.06 and
63.28 ± 21.35 in the WHOQOL Quality of Life Scale. Thus, the quality of life of the
participants can be evaluated as moderate. However, in a study in which 265 people with
lactose intolerance were compared with 315 without intolerance, the total quality of life score
was found to be 60 in intolerant subjects and 70 in tolerant subjects [9]. In our study, the
participants having a high rate of milk product restriction may have had an effect on the
results since they experienced fewer symptoms.

According to the VAS scores (1 to 10 points) assigned by the participants to each of the
common digestive system symptom associated with lactose intolerance, theymostly suffered
from bloatedness with an average score of 7.31± 2.91, intestinal movements and gas with an
average score of 6.03 ± 3.17, and abdominal pain with an average score of 5.03 ± 3.11.
Similarly, in a study conducted by Casellas et al. [9], it was reported that the highest rate of
discomfort was caused by intestinal sounds, gas and abdominal pain according to the VAS
assessments. In both studies, the complaints of discomfort due to diarrhea were low. This can
be explained by the participants’ reduced milk consumption.

In a study showing the differences between the perception of symptoms of lactose
intolerance in daily life and the symptoms observed after the lactose loading test, it was
reported that individuals tended to exaggerate the symptoms they experienced in daily life [24].
In our study, when the relation between the VAS and quality of life scores was investigated, it
was seen that the diarrhea and abdominal pain complaints decreased the physical life quality
and total quality of life scores (p 5 0.027 and p 5 0.005). It was observed that the physical
activity quality decreased as the intestinal movements and gas complaints and bloating
complaints increased (r5�0.296, p5 0.007 and r5�0.234, p5 0.034), but the effect of these
complaints on the total quality of life was not statistically significant (p5 0.127). Similarly, in a
study evaluating patients with celiac disease, it was reported that quality of life increased with
the absence/decrease of gastrointestinal symptoms [25]. The symptoms of the digestive system
causing a decrease in quality of life may result from both pain and discomfort related to
bloating or it may also be due to inadequate vitamin and mineral intake.

It is important to inform patients about the effects of lactose intolerance on quality of life
considering the prevalence of lactose intolerance in community. People should also be
informed about other diseases (osteoporosis, hypertension, etc.) that may result from
unnecessary nutritional restriction. In addition, increasing the diversity of lactose-free and
lactose-reduced products available in the food industry can positively contribute to the
quality of life of those with lactose intolerance.

Specificity and limitations of the study
In Turkey, the number of studies conducted with lactose intolerant individuals is very
limited, and there is no research concerning the effect of this condition on quality of life. In
this respect, our study is one of the first in the literature. The reason for the limited number
of participants is the lack of reimbursement for lactose tolerance testing in the Health
Implementation Regulations of the Turkish Social Security Institution and only one center
undertaking invasive blood sampling and conducting the study. The number of
participants could be increased by increasing the number of centers and conducting the
lactose tolerance test with more practical and inexpensive methods such as the hydrogen
respiration test instead of blood sampling, and thusmore detailed and valuable studies can
be performed. Since this is an invasive test, the number of people who volunteer to enroll in
a control group is also insufficient. Lactose intolerance was detected in 30 of 35 patients
who were invited to the control group and had no complaints. These people reported to
have no complaints because they thought what they experienced was normal even though
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there were signs of malabsorption. Therefore, in this study, a control group could not be
formed.

Conflict of Interest: None
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