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Abstract: Background: Several studies found reliable evidence to back-up the fact of negative impact of high 

intake of sugar sweetened beverages (SSBs) on children’s health and expose them to overweight/obesity risk. The 

high consumption of sugar sweetened beverage has increased in parallel to the obesity epidemic all over the world 

and therefore, the World Health Organization considered that high intake of SSBs may be responsible for extra 

calories which is more than child’s energy requirements and leading to weight gain. Objectives: To describe 

preschool children’s consumption of different beverages’ categories and to assess impact of sugar sweetened 

beverages consumption on their body mass index. Methods: observational cross sectional analytical study was 

implemented on 450 preschool children aged two to six years in Cairo and Suez governorates. Data was collected 

from five primary health care units (PHCs). Four of which are located in Cairo and one in Suez governorates. 

Results: Normal weight children had significantly higher intake of milk and herbal drinks than wasted and obese 

children. On the other hand, 80% and more of overweight and obese children were found to consume higher 

quantities of canned/sugar added fruit juices as well as soda drinks. Children suffering from chronic diseases was 

found to have low intake of milk (68%) and natural fruit juices (96%) with statistical significance. Conclusion: 

Consumption of sugar-sweetened beverages and/or soda drinks was significantly related to overweight and obese 

preschool children. Meanwhile, high intake of milk and herbal drinks was found associated to normal weight 

children than wasted or obese ones. 
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1. Introduction 

The dramatic increase in childhood obesity is of 

significant public health concern worldwide [1] and it 

is considered as a predisposing factor for obesity-

related diseases and their consequences which affects 

an individual’s future health status as an adolescent 

and as an adult later in life. [2]. The World Health 

Organization (WHO) has reported that most of 

overweight or obese children were found to be located 

mainly in low- and middle-income countries, 

particularly in Northern and Southern Africa, the 

Middle East and the Pacific Islands, where this 

problem has been growing more rapidly than in 

developed countries [3]. Given these facts, and in 

addition, that over 38 million children aged under 5 

living with overweight or obesity in 2017, [4]. Efforts 

are being made to identify risk factors and to plan 

effective interventions to help in reducing the impact 

of this growing problem. Eating habits are established 

early in life, making preschool-age children a critical 

group to focus on. [5] A child’s first five years of life 

is the period during which food preferences and 

practices develop to serve as the basis for future eating 

habits [6]. Several studies worldwide was done to 

describe beverage consumption among preschool-aged 

children and its association with obesity. [7]. It was 

found that the regular consumption of high caloric 

beverages among preschool children is thought to 

contribute to weight gain. [8] And it was stated that 

Childhood obesity is linked to the consumption of 

sugar-sweetened beverages (SSBs) by many 

researchers [9-11]. Only a few studies are available on 

Egyptian children's dietary habits including some 

beverage consumption, but none of these covered 

pore-school aged children. Therefore, the aim of our 

study was to delineate the beverage intake among low-

income preschool children and investigate associations 

between types and amounts of beverages consumed 

and weight status amongest this age group. 

 

2. Subjects and Methods 

Study design:  
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Observational cross sectional analytical study. 

 

Study population and setting:  
The study was implemented on preschool 

children (n=450) aged two to six years in Cairo and 

Suezgovernorates, from January to March 2018. The 

data was collected from five primary health care units 

(PHCs). Four of which are located in Cairo and one in 

Suez governorates. 

 

Sample size and technique: 
Epi-calc 2000 was used to calculate the sample 

size of this cross sectional study. Assuming 80% 

power, 0.05 level of significance, 54.5% null 

hypothesis value and estimated proportion of 61%. 

Sample size = 450 preschool children (two to six 

years). 

 

Data collection and study tools: 
Beverage Consumption interview guided 

Questionnaire was used for data collection from 

interviewing the parents of the studied population. The 

used interview guided Questionnaire tool was created 

and validated by the staff in Clinical Nutrition 

department -Egyptian National Nutrition Institution. 

The Beverage Consumption interview guided 

Questionnaire included items of average daily intake, 

amount and frequency of consumption of the 

following categories of drinks: 1-fresh natural juices, 

2-canned/sugar added juices (canned fruit juices, 

canned fruit juices with milk and tang powder ), 3-

milk (pure milk, fruit milk, milk tea, milk fenugreek, 

milk grains, yogurt drink and sopia), 4- water, 5-

Caffinated drinks (tea, coffee, nescafe and other 

caffeine drinks with creamer), 6- herbal drinks (mint, 

cinnamon, chamomile, ginger, doum, tamarind and 

kharop), 7-carbonated soft drinks (cola – pepsi, seven 

up – sprite, Miranda, barley, fayrouz). The total intake 

was assessed as high and low intake from each 

category by using the median of cases’ responses all 

through the questions of daily intake, amount and 

frequency. 

Body Mass Index (BMI) was calculated from 

height and weight measurements and adjusted for age. 

A BMI score was computed from recorded height 

and weight. Overweight and obesity were defined by 

national reference age-sex specific BMI. Overweight 

and obesity were defined by national reference age-sex 

specific BMI: those with an age-sex specific 

BMI>or=85th, but <95th percentile as overweight and 

those with BMI>or=95th age-sex specific percentile as 

obese, BMI = 5th percentile to <85th percentile as 

normal or healthy Weight and BMI <5th percentile as 

wasted [12]. Physical activity levels were assessed 

using data recorded from the questionnaire. 

 

Statistical Analysis: 
Microsoft excel 2013was used for data entry and 

the statistical package for social science (SPSS version 

21) was used for data analysis.  

Simple descriptive statistics (arithmetic mean 

and standard deviation) used for summary of normal 

quantitative data and frequencies used for qualitative 

data. Bivariate relationship was displayed in cross 

tabulations and Comparison of proportions was 

performed using the chi-square and Fisher’s exact tests 

where appropriate. The level of significance was set at 

probability (P) value <0.05. 

 

Ethical consideration: 
The researchers thoroughly described the study 

and its purpose, and took a few minutes before 

administering the questionnaire to explain the nature 

of the questionnaire and to answer any question that 

the parents had. Then asked for an approval from the 

parents. Only those who agreed were included. Strict 

confidentiality and privacy was maintained throughout 

the process of data collection, entry and analysis. 

 

3. Results 

A total of 450 children were analyzed, of which 

(48.2%) were males with mean age 3.7±1.1 years. 

About 12 % of the children were overweight or at risk 

for overweight (BMI ≥85%), and 3.3% were obese 

(BMI ≥95%). There were no statistically significant 

differences in BMI between boys and girls. Obese 

children tended to be older (mean age: 4.3±0.8 years) 

compared with the normal-weight children (mean age: 

3.6±1.1 years) with a statistical significant differences 

(P-value= 0.012). In (Table 1) About 33% percent of 

the wasted children suffered from chronic diseases 

compared to 11.5% of the overweight ones and none 

of the obese ones had any chronic diseases with 

statistical significant difference (P-value=0.005). 

About 45% of children had an intake of milk and 

similarly from water and herbal drinks but only 14.7% 

drank natural fruit juices. Thirteen percent drank 

caffeinated drinks, and 48% drank soda (Table 2). As 

regards the relation between BMI categories and 

beverage consumption pattern, normal weight children 

had high intake of milk and herbal drinks as compared 

to wasted and obese children with a statistical 

significant difference (P-value≤0.05). Nearly 81% of 

the overweight children and 93.3% of the obese ones 

consumed canned/sugar added fruit juices frequently 

compared to only 41.2% of the normal ones. As well 

regarding soda drinks, overweight and obese children 

had higher intake than normal ones with highly 

statistical significant difference (P-value≤0.001) 

(Table 3). Children suffering from chronic diseases 

had low intake of milk (68%) and natural fruit juices 
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(96%) with statistical significant difference (P-

value≤0.05) (Table 4). 

 

4. Discussion  

Describing the pattern of beverages consumption 

among 450 preschool two to six years old children in 

Cairo and Suez governorates, it was noticeable that 

consumption of what is considered healthy drinks was 

low where almost half of the participants were 

consuming less quantities of milk, water and herbal 

drinks and even less number of them (14.7%) were 

consuming natural fresh juices in comparison to their 

consumption of the canned/sugar-added beverages 

(46.4%). 

 

 

Table (1) Comparison between different BMI categories and Health status of the studied group of children: 

 
BMI categories  

Wasted Normal Overweight Obese  

Count % Count % Count % Count % P value 

Chronic diseases 
Yes 7 33.3% 37 10.2% 6 11.5% 0 0.0% 

0.005* 
No 14 66.7% 325 89.8% 46 88.5% 15 100.0% 

Types 

Asthma 1 16.7% 20 55.6% 3 50.0% 0 0.0% 

0.118 

DM 0 0.0% 0 0.0% 1 16.7% 0 0.0% 

Lactose intolerance 0 0.0% 1 2.8% 2 33.3% 0 0.0% 

Anemia 0 0.0% 1 2.8% 0 0.0% 0 0.0% 

Chronic tonsilitis 2 33.3% 6 16.7% 0 0.0% 0 0.0% 

Celiac disease 0 0.0% 1 2.8% 0 0.0% 0 0.0% 

Congenital heart 1 16.7% 2 5.6% 0 0.0% 0 0.0% 

Colon disease 0 0.0% 1 2.8% 0 0.0% 0 0.0% 

Vision problem 0 0.0% 1 2.8% 0 0.0% 0 0.0% 

Parasites 2 33.3% 3 8.3% 0 0.0% 0 0.0% 

 

Table (2) Frequency distribution of the consumption pattern of different beverage categories: 

 Count 
 

Percent 

Milk 
Low intake 246 54.7% 

High intake 204 45.3% 

Water 
Low intake 253 56.2% 

High intake 197 43.8% 

Natural fruit juices 

 

Low intake 384 85.3% 

High intake 66 14.7% 

Herbal Drinks 
Low intake 252 56.0% 

High intake 198 44.0% 

Canned/ 

Sugar added fruit juices* 

High intake 209 46.4% 

Low intake 241 53.6% 

Caffeinated Drinks* 
High intake 59 13.1% 

Low intake 391 86.9% 

Soda Drinks* 
High intake 216 48.0% 

Low intake 234 52.0% 

http://www.jofamericanscience.org/
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Table (3): Comparison between different beverage consumption patterns as regards BMI categories: 

 

BMI categories  

Wasted Normal Overweight Obese  

Count % Count % Count % Count % P value 

Milk 
Low intake 18 85.7% 213 58.8% 11 21.2% 4 26.7% 

<0.001* 
High intake 3 14.3% 149 41.2% 41 78.8% 11 73.3% 

Water 
Low intake 11 52.4% 197 54.4% 35 67.3% 10 66.7% 

0.276 
High intake 10 47.6% 165 45.6% 17 32.7% 5 33.3% 

Natural fruit juices 

 

Low intake 19 90.5% 309 85.4% 45 86.5% 11 73.3% 
0.526 

High intake 2 9.5% 53 14.6% 7 13.5% 4 26.7% 

Herbal Drinks 
Low intake 12 57.1% 190 52.5% 37 71.2% 13 86.7% 

0.006* 
High intake 9 42.9% 172 47.5% 15 28.8% 2 13.3% 

Canned/ 

Sugar added fruit juices* 

High intake 4 19.0% 149 41.2% 42 80.8% 14 93.3% 
<0.001* 

Low intake 17 81.0% 213 58.8% 10 19.2% 1 6.7% 

Caffeinated Drinks* 
High intake 6 28.6% 43 11.9% 8 15.4% 2 13.3% 

0.163 
Low intake 15 71.4% 319 88.1% 44 84.6% 13 86.7% 

Soda Drinks* 
High intake 4 19.0% 154 42.5% 47 90.4% 11 73.3% 

<0.001* 
Low intake 17 81.0% 208 57.5% 5 9.6% 4 26.7% 

 

Table (4): Comparison between different beverage consumption patterns as regards health status: 

 

Chronic diseases  

Yes No  

Count % Count % P value 

Milk 
Low intake 34 68.0% 212 53.0% 

0.045* 
High intake 16 32.0% 188 47.0% 

Water 
Low intake 28 56.0% 225 56.3% 

0.973 
High intake 22 44.0% 175 43.8% 

Natural fruit juices 
Low intake 48 96.0% 336 84.0% 

0.024* 
High intake 2 4.0% 64 16.0% 

Herbal Drinks 
Low intake 27 54.0% 225 56.3% 

0.763 
High intake 23 46.0% 175 43.8% 

Canned/ 

Sugar added fruit juices* 

High intake 7 14.0% 202 50.5% 
<0.001* 

Low intake 43 86.0% 198 49.5% 

Caffeinated Drinks* 
High intake 8 16.0% 51 12.8% 

0.521 
Low intake 42 84.0% 349 87.3% 

Soda Drinks* 
High intake 14 28.0% 202 50.5% 

0.003* 
Low intake 36 72.0% 198 49.5% 

 

 

In this present study we also investigated the 

influence of different beverages consumption 

behaviors of 450 preschool aged children on their 

Body Mass Index and its relation to their health status. 

It was found that almost 16% of all participant 

children were overweight and/or obese, whereas 80% 

or more of them were found to be consuming high 

intake of canned/sugar-added beverages and/or soda 

drinks. These findings are consistent with those from 

previous studies that found that preschool aged from 

two to six years children drinking Sugar added 

beverages demonstrated associations with higher BMI 

[13] and also that high intake of sugar-sweetened 

beverages in preschool aged children is associated 

with poor eating habits, and increased risk of 

childhood obesity. [14] 

Hence the vast majority of the overweight and 

obese children were high consumers of canned/sugar-

added beverages and/or soda drinks, this kind of 

beverages add an energy dense yet nutrient poor items 

to children’s daily diet and consequently increasing 

the risk of developing obesity. Prior studies have also 

highlighted some similar findings, one cross-sectional 

study among 9600 children ages of four and five 

years, where intake of sugar-containing beverages was 

directly associated with BMI [15]. In another study, 

association was observed between the consumption of 

sugar-sweetened soft drinks and obesity even though 
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this association was not statistically significant [16]. 

Another study upon two years old children has 

described a higher percentage of obesity among 

participants which was consuming one or more soft 

drinks daily [17], despite of other studies among 

United States children under 5 years old which have 

shown variable results between soft drinks and weight 

gain, overweight or obesity [18-19]. The absence of 

consistency between different studies may be a result 

of several reasons, for an example; lesser sample size 

of participants, the different range in children’s age, 

classification criteria of obesity, or the variations in 

defining and assessing canned/sugar-added beverages. 

Information relating the amount of milk intake to 

the weight status of preschool aged children are 

inadequate and contradictory. Some studies reported 

that there is no association between the quantity of 

milk consumption and body mass index [20-23]; yet 

other studies stated that lower BMI z-scores for 

children with higher milk intake [24-26] (or less body 

fat with higher total dairy [27-28]; and there is one 

study found a higher BMI in children drinking more 

than three servings of milk per day [29]. Given these 

previous results, findings from the current study found 

that a significant high intake of milk was found with 

normal BMI preschool children compared to wasted 

and/or obese ones. Same association was found with 

water and herbal beverage consumption among these 

preschool children as it was of high intake of those 

with normal BMI. 

Another interesting significant relation was 

found between participants suffering from chronic 

disease and bad health conditions with higher 

consumption of canned/sugar-added beverages and/or 

soda drinks, while those with better health were 

related to higher consumption of milk and natural fruit 

juices. More than a few researchers have explored the 

effect of Sugar sweetened beverages on health 

condition over the past years. The link between high 

consumption of Sugar sweetened beverages and a 

number of health consequences among adults was 

confirmed through evident based studies including 

weight gain [30-31], cardiovascular risk factors [32], 

insulin resistance and type 2 diabetes [33-34] and non-

alcoholic fatty liver disease [35]. Similar researches 

for children are more limited and dedicated to weight 

gain [30] and dental caries [36], in addition to insulin 

resistance to a lesser extent [37-38]. 

 

Conclusion: 

In conclusion, consumption of sugar-sweetened 

beverages and/or soda drinks was significantly related 

to overweight and obese preschool children. 

Meanwhile, high intake of milk and herbal drinks was 

found associated to normal weight children than 

wasted or obese ones. Future research is needed to 

explore in-depth the link between health risks and high 

consumption of Sugar sweetened beverages among 

same age category. 

 

 

Table (1) Comparison between different BMI categories and Health status of the studied group of children: 

 

BMI categories  

Wasted Normal Overweight Obese  

Count % Count % Count % Count % P value 

Chronic diseases 
Yes 7 33.3% 37 10.2% 6 11.5% 0 0.0% 

0.005* 
No 14 66.7% 325 89.8% 46 88.5% 15 100.0% 

Types 

Asthma 1 16.7% 20 55.6% 3 50.0% 0 0.0% 

0.118 

DM 0 0.0% 0 0.0% 1 16.7% 0 0.0% 

Lactose intolerance 0 0.0% 1 2.8% 2 33.3% 0 0.0% 

Anemia 0 0.0% 1 2.8% 0 0.0% 0 0.0% 

Chronic tonsilitis 2 33.3% 6 16.7% 0 0.0% 0 0.0% 

Celiac disease 0 0.0% 1 2.8% 0 0.0% 0 0.0% 

Congenital heart 1 16.7% 2 5.6% 0 0.0% 0 0.0% 

Colon disease 0 0.0% 1 2.8% 0 0.0% 0 0.0% 

Vision problem 0 0.0% 1 2.8% 0 0.0% 0 0.0% 

Parasites 2 33.3% 3 8.3% 0 0.0% 0 0.0% 
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Table (2) Frequency distribution of the consumption pattern of different beverage categories: 
 Count Percent 

Milk 
Low intake 246 54.7% 

High intake 204 45.3% 

Water 
Low intake 253 56.2% 

High intake 197 43.8% 

Natural fruit juices 

 

Low intake 384 85.3% 

High intake 66 14.7% 

Herbal Drinks 
Low intake 252 56.0% 

High intake 198 44.0% 

Canned/ 

Sugar added fruit juices* 

High intake 209 46.4% 

Low intake 241 53.6% 

Caffeinated Drinks* 
High intake 59 13.1% 

Low intake 391 86.9% 

Soda Drinks* 
High intake 216 48.0% 

Low intake 234 52.0% 

 

Table (3): Comparison between different beverage consumption patterns as regards BMI categories: 

 

BMI categories  

Wasted Normal Overweight Obese  

Count % Count % Count % Count % P value 

Milk 
Low intake 18 85.7% 213 58.8% 11 21.2% 4 26.7% 

<0.001* 
High intake 3 14.3% 149 41.2% 41 78.8% 11 73.3% 

Water 
Low intake 11 52.4% 197 54.4% 35 67.3% 10 66.7% 

0.276 
High intake 10 47.6% 165 45.6% 17 32.7% 5 33.3% 

Natural fruit juices 

 

Low intake 19 90.5% 309 85.4% 45 86.5% 11 73.3% 
0.526 

High intake 2 9.5% 53 14.6% 7 13.5% 4 26.7% 

Herbal Drinks 
Low intake 12 57.1% 190 52.5% 37 71.2% 13 86.7% 

0.006* 
High intake 9 42.9% 172 47.5% 15 28.8% 2 13.3% 

Canned/ 

Sugar added fruit juices* 

 

High intake 4 19.0% 149 41.2% 42 80.8% 14 93.3% 

<0.001* 
Low intake 17 81.0% 213 58.8% 10 19.2% 1 6.7% 

Caffeinated Drinks* 
High intake 6 28.6% 43 11.9% 8 15.4% 2 13.3% 

0.163 
Low intake 15 71.4% 319 88.1% 44 84.6% 13 86.7% 

Soda Drinks* 
High intake 4 19.0% 154 42.5% 47 90.4% 11 73.3% 

<0.001* 
Low intake 17 81.0% 208 57.5% 5 9.6% 4 26.7% 

 

Table (4): Comparison between different beverage consumption patterns as regards health status: 

 

Chronic diseases  

Yes No  

Count % Count % P value 

Milk 
Low intake 34 68.0% 212 53.0% 

0.045* 
High intake 16 32.0% 188 47.0% 

Water 
Low intake 28 56.0% 225 56.3% 

0.973 
High intake 22 44.0% 175 43.8% 

Natural fruit juices 
Low intake 48 96.0% 336 84.0% 

0.024* 
High intake 2 4.0% 64 16.0% 

Herbal Drinks 
Low intake 27 54.0% 225 56.3% 

0.763 
High intake 23 46.0% 175 43.8% 

Canned/ 

Sugar added fruit juices* 

High intake 7 14.0% 202 50.5% 
<0.001* 

Low intake 43 86.0% 198 49.5% 

Caffeinated Drinks* 
High intake 8 16.0% 51 12.8% 

0.521 
Low intake 42 84.0% 349 87.3% 

Soda Drinks* 
High intake 14 28.0% 202 50.5% 

0.003* 
Low intake 36 72.0% 198 49.5% 
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