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ABSTRACT
Objective: This cross-sectional study aimed to demonstrate the relationship between dairy con-
sumption and abdominal obesity in adolescents.
Method: In total, 700 adolescents participated in this cross-sectional study. Sociodemographic
characteristics, consumption of dairy, body mass index (BMI), waist circumference (WC), and waist/
height (W/H) ratio were evaluated. The participants were divided into two groups as to whether
their dairy consumptions were below or above 3 portions/d, according to the Turkey Dietary
Guideline recommendations.
Results: The mean age of participants was 15.84±1.23 years. The rate of girls (65.2%) who partici-
pated in this study was significantly higher than that of the boys (34.8%; p< 0.001). No statistically
significant difference was found between the participants whose dairy consumption was below
and above the specified limits in terms of BMI, WC, or W/H measurements. Energy intake
(p< 0.05) and milk and cheese consumption (p< 0.001) were higher in boys than in girls. There
was a significant negative correlation between dairy consumption and WC (r ¼ �0.121), W/H ratio
(r ¼ �0.105), and BMI (r ¼ �0.103) in girls (p< 0.05). It was found that a 1-unit increase in milk
consumption can cause a 1.98-, 0.11-, and 0.552-fold decrease in WC, W/H ratio, and BMI in girls,
respectively (p< 0.05; 95% confidence interval [�3.502, �0.471], [�0.020, �0.001], [�1.042,
�0.062], respectively).
Conclusions: Inadequate milk consumption was related to increasing WC and WC may be one of
the factors of abdominal obesity in girls. Therefore, it is of importance to raise awareness about
milk and dairy consumption in adolescents.
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Introduction

Abdominal obesity is accepted as an independent risk factor
for diseases in younger individuals as well as in adults (1).
Waist circumference is defined as the gold standard to iden-
tify abdominal obesity for diagnosis of metabolic syndrome
in children and adolescents, and different cutoffs according
to age were set by the International Diabetes Federation (2).
Although there are many different methods to assign
abdominal obesity in the literature, waist circumference is
the most suitable way to determine the condition, and it is a
better predictor than body mass index (BMI) to measure the
risk of cardiovascular diseases (3). In addition, the indices
obtained from waist measurements, especially the waist/
height ratio, are growing in popularity for identifying
abdominal obesity in children and adolescents (4). The cut-
offs of waist circumference differ from country to country,
especially when the height is short, body fat is high, and
waist circumference is normal. For this reason, the waist/
height ratio is accepted as an easier and more sensitive
method to determine abdominal fat and cardiovascular risk

factors than BMI. Regardless of the method used, the treat-
ment of abdominal obesity is difficult. Therefore, it is sug-
gested that pharmacological options should be considered
only in the most severe cases. It has been suggested that the
problem can be overcome with changes in behaviors of
nutritional and physical activity (5). Abdominal obesity is
related to many health problems, such as diabetes, heart dis-
ease, several cancers, and dementia. Therefore, the preven-
tion of abdominal obesity can be helpful to limit the risk of
various diseases (6).

It is claimed that the consumption of some food groups
affects obesity and abdominal obesity in adolescents, as well
as maintaining energy balance (7). Although the mechanism
of the “anti-obesity” effect of dairy products has not been
clear yet, it is thought that milk components other than cal-
cium (e.g., whey protein) may have an effect. Anti-obesity
properties of milk and dairy products are related to their
effects on thermogenesis, lipid peroxidation, and increased
lipid fecal excretion. In addition, in some studies, it was
seen that whey proteins, especially alpha-lactalbumin,
increase satiety and decrease appetite (8–10).
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Amounts of milk consumption differ throughout the
world. It has been reported that approximately half of the
population does not consume milk in Turkey, and the aver-
age milk consumption of both boys and girls is inadequate
between the ages of 9 and 18 (11). In addition, according to
the Turkey Dietary Guideline (TUBER) 2015, the daily
amount of calcium to be consumed between the ages of 10
and 18 was 1300mg (12). However, the average daily cal-
cium intake was 554mg in boys and 549mg in girls between
the ages of 9 and 11 in Turkey (11).

In some epidemiological studies, it has been shown that
the consumption of dairy products or calcium is negatively
related to body fat and abdominal obesity in children and
adolescents (6, 7). However, this relationship has not been
shown in other studies (13, 14). Therefore, the results of
studies showing the relationship between dairy products and
abdominal obesity are conflicting. Hence, the goal of this
study was to demonstrate the relationship between dairy
product consumption and abdominal obesity in adolescents.

Methods

This cross-sectional study was conducted to investigate the
relationship between consumption of dairy products
and abdominal obesity in adolescents aged between 10 and
19 years in Kayseri, Turkey, between February and
April 2017.

The study started after ethical permission was received
from the Ethics Committee of the Nuh Naci Yazgan
University Social Sciences Institute, Kayseri (research
approval number 17/09, dated January 30, 2017). In add-
ition, it was conducted following the World Medical
Association’s Helsinki Declaration for Human Studies.

All participants in this study and their parents or guardians
were informed about the study goals, and the caretaker of each
participant provided written informed consent. In the parent
consent form, it was stated that parents could fill out the ques-
tionnaire for children unable to fill it out. Sociodemographic
characteristics, food consumption status, and consumption of
the amounts of dairy products of the participants were deter-
mined. Body height and waist circumference were measured;
BMI (kg/m2) and waist/height of participants were calculated.

Participants

The sample size was estimated by a two-sided test with error
probabilities a¼ 0.05, effect size ¼ 0.33, and 99% power. The
number of samples was determined as 728 by an expert from
the Erciyes University Faculty of Medicine Biostatistics
Department (15). To collect data from schools of all income
levels, students in primary, secondary, and high schools in the
city were randomly selected and included in the study. Because
of the lack of data related to food consumption and anthropo-
metric measurements of some participants, the study was ter-
minated with 693 adolescents between 10 and 18 years. Those
pregnant and those using calcium supplements were excluded
from the study. At the end of the study, a power analysis was
calculated with an accuracy of 99%.

Collection of data

Data were recorded by researchers via the face-to-face inter-
view method. Sociodemographic characteristics, amounts of
food consumption, educational level of parents, and recent
use of cigarettes and alcohol of participants were evaluated
by the interviewer.

Anthropometric measurements

Researchers, who were all dieticians, recorded body weight,
height, and waist circumference measurements. Weight and
height measurements of the participants were obtained by
standard measurement methods. Height was measured with-
out shoes, using a Harpenden Stadiometer (Holtain Limited,
United Kingdom), feet and heels touching the wall, upright,
and according to the Frankfort plane (16). Body weight
measurement was performed with light clothing and a cali-
brated 0.1-kg sensitive portable electronic scale (Beurer GS
170, Germany), with feet side by side, while the head was in
the Frankfort plane. BMI (kg/m2) was calculated with the
obtained weight and height measurements and was classified
according to World Health Organization criteria (17). While
the waist circumference was measured, the distance between
the lowest rib bone and crista iliac bone was found, and the
circumference passing through the middle point was meas-
ured by an inflexible tape. Participants whose waist circum-
ference was in the 90th percentile and above were evaluated
as having abdominal obesity. For waist/height ratio, the cut-
off used for all age groups was taken as the basis. According
to this, a waist/height ratio lower than 0.5, between 0.5 and
0.6, and higher than 0.6 was classified as no increased risk,
increased risk, and very high risk, respectively (18).

Food consumption

Portion measurements were shown to the participants using
a food photograph catalog (19). With the 24-hour recall
method, all foods and dairy products consumed in the last
24 hours were questioned. The obtained food consumption
records were evaluated with BEBIS Software (Nutrition
Information System, Turkish Version BeBis 8; Pasifik
Dayanıklı Company; Istanbul, 2017), and daily energy and
calcium intake were calculated. Average daily consumption
of portions of milk and dairy products were calculated with
a quantified 3-month food consumption frequency question-
naire including milk and dairy products. Daily average con-
sumption was determined by proportioning consumption
amounts to frequency.

Participants were divided into two groups as to whether
their dairy consumptions were above or below 3 portions
according to the TUBER recommendation. TUBER con-
sumption recommendation for dairy products for adoles-
cents between the ages of 9 and 18 is 3 daily portions.
According to these recommendations, 1 portion of dairy is
equivalent to 240mL milk, 200mL yogurt, 350mL ayran,
60 g cheese, or 240mL kefir (12). The amount of dairy,
which comes from dairy-containing food, was not
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considered in the calculations in the evaluations of daily
dairy consumptions of the participants.

Statistical analysis

Data obtained from the research were analyzed by SPSS 22.0
(Statistical Package for the Social Sciences, Version 22.0,
USA). Quantitative data are expressed as mean and standard
deviation, while qualitative data are expressed as numbers
and percentages. Before the analyses were done, the normal-
ity of the data was tested with the Kolmogorov–Smirnov
and Shapiro–Wilk normality tests. The Chi-square test was
used for comparing qualitative data between groups. In
comparison of quantitative data, independent-sample t test
and Mann–Whitney U tests were used according to the nor-
mality of the data. In addition, the Pearson correlation test
was used to investigate possible correlations among various
quantitative data. Then, logistic regression analysis was per-
formed to determine the proportional relationship among
the correlated data. Since the obtained results are thought to
be affected by potential confounding factors, another model,
in which some confounding factors are corrected, was added
to the linear regression analysis. Confidence intervals (CIs)
were accepted as 95% in all tests; results with a p value less
than 0.05 were considered statistically significant.

Limitations of the research

Some limitations of the study are that there was an inequal-
ity of the number of girls and boys who participated in the
study, and the 24-hour recall method may not accurately
reflect the food consumption of the individuals. Another is

that the amount of dairy, which comes from dairy-contain-
ing food, was not taken into consideration in the calcula-
tions for the evaluations of daily dairy consumption of the
participants.

Results

Sociodemographic characteristics of the groups

The study flowchart is given in Figure 1. The mean age of
the adolescents was 15.84 ± 1.23 years. The rate of girls
(65.2%) was significantly higher than that of boys (34.8%)
(p< 0.001). The rate of mothers with primary school gradu-
ation of individuals with below dairy consumption of 3 por-
tions/d (49.5%) than was higher than who were above
(36.2%) (p< 0.05). The rate of �3 meals/d consumption was
significantly higher in participants whose dairy consumption
was �3 portions/d than in participants whose dairy con-
sumption was <3 portions/d (23.8% and 15.5%, respect-
ively). The rate of skipping breakfast was higher in dairy
consumption of the <3 portions/d group (42.7%) than in
the �3 portions/d group (27.6%), and the rate of not skip-
ping meals was higher in dairy consumption �3 portions/d
group (31.2%) than in the <3 portions/d group (18.0%)
(p< 0.05) (Table 1).

Anthropometric measurements of the groups

There was no significant difference between the groups in
terms of body weight (underweight, overweight, or obesity),
waist circumference, and waist/height ratios (p> 0.05;
Table 2).

Figure 1. Study flow-chart.
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Energy, calcium intake, and dairy consumption

Energy intake (p< 0.05) and milk and cheese consumption
(p< 0.001) were higher in boys than in girls (Table 3).
There was a significant negative correlation between milk
consumption and waist circumference (r ¼ �0.121), waist/
height ratio (r ¼ �0.105), and BMI (r ¼ �0.103) in girls
(p< 0.05) (Table 4). It was found that a 1-unit increase in
milk consumption could cause a 1.98-fold decrease in waist

circumference, a 0.11-fold decrease in waist/height ratio, and
a 0.552-fold decrease of BMI in girls (p< 0.05; 95% CI
[�3.502, �0.471], [�0.020, �0.001], [�1.042, �0.062],
respectively) in model 1 without any adjustment of any con-
founding factors. Similar results were obtained when correc-
tions were made on the age and daily energy intake
confounding parameters (model 2), but no significant result
was found in waist/height ratio in girls (p< 0.05; 95% CI
[�3.496, �0.432]; p> 0.05; 95% [�0.182, �0.014], [�1.004,

Table 1. Sociodemographic Characteristics of the Groups According to Dairy Consumption (portions/d)

Sociodemographic characteristics

Dairy consumption, <3 portions/d Dairy consumption, �3 portions/d

pn¼ 323 % n¼ 370 %

Sex
Boys 88 27.2 153 41.4 0.000��
Girls 235 72.8 217 58.6
Smoking
Never smoked 286 85.5 321 86.5 0.881
1–10 per day 17 5.3 22 5.9
More than 11 per day 7 2.2 8 2.2
Giving up 13 4.0 19 5.1
Education level of the mother
Illiterate 6 1.9 11 3.0 0.023�
Literate 8 2.5 14 3.8
Primary school graduate 160 49.5 134 36.2
High school graduate 81 25.1 117 31.6
Undergraduate 59 18.3 81 21.9
Postgraduate 9 2.8 13 3.5
Profession of the mother
Housewife 245 75.9 286 77.3 0.167
Official 31 9.6 45 12.2
Employee 13 4.0 7 1.9
Self-employment 3 0.9 7 1.9
Retiree 6 1.9 8 2.2
Others 25 7.7 17 4.6
Education level of the father
Illiterate 4 1.2 1 0.3 0.447
Literate 9 2.8 12 3.2
Primary school graduate 88 27.2 84 22.7
High school graduate 99 30.7 124 33.5
Undergraduate 110 34.1 130 35.1
Postgraduate 13 4.0 19 5.1
Profession of father
Official 79 24.5 83 22.4 0.439
Employee 78 24.1 73 19.7
Retiree 35 10.8 45 12.2
Self-employment 67 20.7 77 20.8
Jobless 3 0.9 2 0.5
Others 61 18.9 90 24.3
Income level (TL/month)
1200–1800 86 26.6 74 20.0 0.161
1800–2400 66 20.4 75 20.3
2400–3000 57 17.6 81 21.9
3000þ 114 35.3 140 37.8
Number of meals
<3 meals 84 26.0 69 18.6 0.006�
3 meals 189 58.5 213 57.6
>3 meals 50 15.5 88 23.8
Skipping meal
Breakfast 138 42.7 102 27.6 0.029�
Lunch 21 6.5 18 4.9
Dinner 5 1.5 22 5.9
Snacks 101 31.3 113 30.5
Not skipping 58 18.0 115 31.1
Reason for skipping meal
Insufficient time 56 17.3 48 13.0 0.000��
Poor appetite 120 37.2 115 31.1
Slimming thought 10 3.1 19 5.1
Not a habit 54 16.7 52 14.1
Not ready 16 5.0 10 2.7
Others 9 2.8 11 3.0

Chi-square test was used in the analysis of categorical variables. �p< 0.05, ��p< 0.001
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�0.034], respectively). No similar correlation was found
between the mentioned parameters and dairy consumption
(p> 0.05) (Table 5).

Discussion

The factors that underpin obesity and the metabolic diseases
that accompany it are still being studied extensively. The
biggest concern about obese children is having a high risk of
developing severe comorbidity due to their condition. The
common approach to weight management is to reduce
energy consumption and/or increase energy expenditure.
Many studies have been conducted on weight control of
foods in recent years, and some evidence has been obtained
that milk consumption has anti-obesity effects. In these
studies, the mechanism of the effect of milk consumption
has not yet been elucidated and, at the same time, the stud-
ies have focused mostly on adults. Evidence pointing to the
potential beneficial or neutral effects of milk consumption
in children and adolescents is mostly on weight loss
(20–23). This study was planned and conducted to investi-
gate the effect of dairy consumption in adolescents on waist
circumference and waist/height ratio, which are important
indicators of abdominal obesity.

Based on the Turkey Nutrition and Health Survey 2010
(TBSA 2010), the prevalence of obesity and being over-
weight in Turkey for individuals aged between 6 and
18 years was 8.2% and 14.3%, respectively (22.5%, almost 1
of every 4 in total). Considering the world, consumption of
milk and dairy products differs from country to country,
from region to region, in parallel with geographical and
sociodemographic conditions. According to TBSA 2010, 54%
of the population consumes milk in Turkey (11).
Unfortunately, in this study, the amount of milk

consumption in adolescents was found to be 0.81 ± 1.09
servings/d for boys and 0.45 ± 0.70 servings/d for girls, and
daily calcium intakes were below the recommendation
(557.31 ± 278.87 and 525 ± 256.52 for boys and girls, respect-
ively; Table 4).

In children and adolescents, several studies have reported
dairy consumption’s protective relationship against over-
weight/obesity. Moore et al. (24) examined the findings of
adolescents from data obtained from NHANES III
(N¼ 1,884) and NHANES I (N¼ 2,636) in a cross-sectional
study. The researchers grouped the dairy products consump-
tion of the adolescents from their 24-hour food consump-
tion in the order of low intake: <1 and <2 servings;
moderate intake: 1 to <3 and 2 to <4 servings; and high
intake: �3 and �4 servings per day. As a result of this
study, Moore et al. (24) found that adolescents with low
total dairy consumption had higher BMI and more subcuta-
neous fat. Contrary to this study, in our study, there was no
significant difference between the groups’ dairy consumption
according to BMI and World Health Organization classifica-
tions about underweight, overweight, and obesity ratios
(p> 0.05). Another study, conducted by Marabujo et al.
(25), examined the amount of milk and dairy products con-
sumed by adolescents and their BMI between the ages of 13
and 21. The researchers of the study evaluated the food con-
sumption records of the participants and determined no
relationship between obesity and milk consumption (25).
Similarly, in the Hoorn study conducted by Snijder et al.
(26), no significant relationship was found between dairy
consumption and BMI. Adebamowo et al. (27), in their
study, which followed 12,829 children between the ages of 9
and 14, found that excessive milk consumption may increase
energy intake and increase the weight of adolescents but, in
contrast, Forshee and Storey (28) did not find any signifi-
cant relationship between the amount of milk consumed in
their studies and BMI. Therefore, we thought that the study
results on the relationship between dairy consumption and
BMI, waist circumference, and waist/hip ratio in the relevant
age group are still contradictory and larger studies
are needed.

Evidence from observational studies examining the rela-
tionship between abdominal obesity and dairy consumption
in adolescents is limited, and findings in studies on sex

Table 2. Anthropometric Measurements of the Groups According to Dairy Consumption (portions/d)

Dairy consumption, < 3 portions/d Dairy consumption, � 3 portions/d

pn¼ 323 % n¼ 370 %

BMI (kg/m2)�� 22.03 ± 3.80 21.59 ± 3.77 0.103
BMI CLASSIFICATION�
Severely underweight 14 4.3 19 5.1 0.426
Underweight 20 6.2 33 8.9
Normal 207 64.1 241 65.1
Overweight 42 13.0 43 11.6
Obesity 40 12.4 34 9.2
Waist/height ratio�� 2.11 ± 0.74 2.01 ± 0.74 0.075
WAIST/HEIGHT RATIO CLASSIFICATION�
<0.5 230 71.2 288 77.8 0.100
0.5–0.6 83 25.7 70 18.9
>0.6 10 3.1 12 3.2
�
Chi-square test was used in the analysis of categorical variables. .
BMI¼ body mass index. ��Two independent-samples t test was used for continuous variables.

Table 3. Energy, calcium intake, and dairy consumption by sex.

Boys (n¼ 241) Girls (n¼ 452) p

Energy (kcal/d) 1482.44 ± 527.92 1387.94 ± 479.91 0.017�
Calcium (mg/d) 557.31 ± 278.87 525.05 ± 256.52 0.126
Milk (portions/d) 0.81 ± 1.09 0.45 ± 0.70 0.001�
Yogurt (portions/d) 0.84 ± 0.99 0.71 ± 1.06 0.140
Cheese (portions/d) 2.70 ± 2.98 1.94 ± 2.67 0.001�
Two independent-samples t test were used in analysis of the data. �p< 0.05
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differences in visceral fat do not reflect similar results. The
abdominal obesity rate increases more rapidly in girls com-
pared to boys (15, 29, 30). Richie et al. (31) found an idio-
pathic relationship between abdominal obesity and milk
consumption in girls, even if all other parameters that may
be positively or negatively related to obesity are excluded. A
few possible explanations are made for these types of
remarkable results. The first of these explanations is that
waist circumference is not only affected by visceral adipose
tissue but also reflects both visceral and subcutaneous adi-
pose tissue (32). Another explanation is that boys have more
visceral adipose tissue than girls, as stated in some studies
(15, 29, 30, 33). In our study, when the waist circumference
and waist/height classification, which are other important
abdominal obesity indicators, were evaluated, no significant
difference was found between the groups separated by dairy
consumption. However, when the participants were grouped
by gender, even if the milk consumption of girls was lower
than that of boys (Table 3; 0.45 ± 0.70 portions/d and
0.81 ± 1.09 portions/d in girls and boys, respectively), there
was a negative correlation between girls’ milk consumption
and waist circumference, waist/height ratio, and BMI
(p< 0.05) (Table 4). In the regression analysis, it was found
that a 1-unit increase in milk consumption in girls may
cause a 1.98-fold decrease in waist circumference, 0.11-fold
decrease in waist/height ratio, and 0.552-fold decrease in
BMI (p< 0.05, 95% CI; Table 5), and similar results were
obtained when corrections were made for age and daily
energy intake confounding parameters. We thought that this
result might have been due to visceral and subcutaneous fat
differences between sexes. Contrary to our study, Nezami et
al. (32) found a significant positive correlation between total
dairy intake and waist/height ratio, fat mass, and lean mass
in men and stated that dairy intake may play a role in a
central lubrication tendency and body composition in men.
These researchers emphasized that consumption of dairy

can increase the muscle mass of adolescent boys since milk
is a good source of protein and boys have more muscle
mass than girls have. They also stated that high fat in some
dairy products may affect the fat composition and distribu-
tion of adolescents (32). However, Almon et al. could not
find any significant relationship between dairy products and
low BMI and waist/height ratio, even after excluding other
factors in the formation of obesity in adolescents (34).
Similar to the study by Almon et al., when we adjusted the
waist/height ratio parameter, we could not find a significant
relationship for this parameter only in girls.

11-b-hydroxysteroid dehydrogenase-1 helps in the con-
version of cortisone into cortisol. Calcitriol stimulates this
enzyme expression. Inadequate calcium intake can increase
calcitriol concentration. Thus, cortisol synthesis increases
and fat accumulation increases, especially in the abdominal
region (35). It is stated that factors such as calcium to
increase cortisol production and stimulate visceral adipocyte
in adults may be associated with obesity. However, hormo-
nal changes that occur during growth and puberty and these
effects of milk’s calcium content have not been fully studied
in children and adolescents. Contrary to our study’s output,
in a study conducted with Azeri male adolescents, Abreu et
al. (15) found an inverse relationship between abdominal
obesity and dairy products. Moore et al. (24) also found a
similar, positive correlation between BMI and subcutaneous
fat with low intake. Consequently, the data of our study do
not support the hypothesis that increasing milk consump-
tion reduces the likelihood of being overweight, at least for
young people. However, we thought that milk consumption
in girls might have a protective role against abdominal obes-
ity, even if not for the boys.

Childhood and adolescence nutrition are important in
preventing chronic diseases in adulthood. Inadequate milk
consumption may be one of the factors of abdominal obesity
in girls. Therefore, it should be reasonable to raise awareness

Table 4. The relationships between energy, calcium, and dairy consumption and waist circumference, waist/height, and BMI by sex.

Waist circumference (cm) Waist/height (cm) BMI (kg/m2)

Boys Girls Boys Girls Boys Girls

r p r p r p r p r p r p

Calcium (mg/d) 0.017 0.794 0.042 0.377 0.009 0.891 0.024 0.615 �0.034 0.604 �0.025 0.599
Milk (portions/d) 0.007 0.915 �0.121 0.010 0.004 0.955 �0.105 0.026 �0.064 0.319 �0.103 0.027�
Yogurt (portions/d) �0.043 0.504 0.051 0.282 �0.032 0.622 0.045 0.338 �0.043 0.509 �0.020 0.666
Cheese (portions/d) �0.037 0.569 �0.031 0.507 �0.050 0.441 �0.033 0.484 �0.079 0.223 �0.053 0.258
Total dairy (portion/d) �0.048 0.206 �0.049 0.296 �0.073 0.055 �0.075 0.112 �0.059 0.123 �0.79 0.093

Pearson correlation test was used in analysis of the data.
BMI¼ body mass index. �p< 0.05

Table 5. The relationship between milk consumption, waist circumference, and waist/height ratio in girls.

Milk (portions/d)

Waist
circumference (cm) Waist/height (cm) BMI (kg/m2)

Coefficient
(B)

95% Confidence interval

p
Coefficient
(B)

95% Confidence interval

p
Coefficient
(B)

95% Confidence interval

pLower Upper Lower Upper Lower Upper

Model 1a �1.987 �3.502 �0.471 0.010� �0.011 �0.020 �0.001 0.026� �0.552 �1.042 �0.062 0.027�
Model 2b �1.949 �3.496 �0.432 0.012� �0.084 �0.182 �0.014 0.092 �0.519 �1.004 �0.034 0.036�

Linear regression analysis was used in analysis of the data.
aNo adjustments made for independent variables that are thought to be confounding.
bAdjusted for energy intake (kcal) and age (years). �p< 0.05
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of milk consumption in adolescents. The different effects of
various components of dairy products on abdominal obesity
and weight gain is still a controversial issue. More compre-
hensive studies are needed to give precise information on
this condition.
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