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Abstract
Background: The World Health Organisation recommends people to keep 
their calorie intake from soft drink (SD) less than 10% of their daily calorie 
intake. Even though, calorie intake from soft drink consumption is low, 
there is an increase in the frequency of consumption. Also, besides, it is 
well understood that change in weight is not only dependent on soft drink 
consumption but also factors such as calorie intake and physical activity. 
Objective: The objective of this study is to investigate SD consumption and 
its association with BMI, physical activity and calorie intake among adults.
Methods: 511 adults aged 20-60 years (208 male and 303 female) were 
recruited. The questionnaire used to elicit information included 3-day 24-
hour dietary recall, physical activity habits and soft drink consumption. 
Anthropometric measurements (height, weight and waist circumference) 
were also taken. The data was analysed using SPSS version 2.0. Chi-square 
tests, Person coefficient test, and Spearman’s correlation tests were used 
to infer any relationships between variables.
Results: The mean daily calorie intake among the population is 2501 
± 86.46 Kcal/day. Energy intake by both genders is within the range 
recommended by USDA (males: 2182 ± 33.48 Kcal/day and female: 1925 
± 28.55 Kcal/day). BMI is slightly higher among female 25.00 ± kg/m2 as 
compared to male 24.73 kg/m2. Mean Energy intake from SD is found to 
be 88.57 ± 3.37 Kcal/day that accounts for 3.54% of the daily calorie intake 
and hence in line with the WHO recommendation. A significant association 
is seen between SD consumption and BMI (P= 0.02), however obesity and 
overweight is seen to be independent of SD consumption. Furthermore, 
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a positive correlation wasfound between SD consumption and physical 
activity (P=0.01) and it is observed that 26.3 % of the population who had 
a sedentary lifestyle are overweight. No association was found between 
calorie intake and SD consumption (P= 0.731) since the percentage calorie 
from SD does not exceed the recommendation of WHO. 
Conclusion: A significant relationship is found between SD consumption 
and BMI. However, it is observed that physical activity has a higher influence 
on BMI independent of calorie intake and soft drink consumption. Even 
though soft drink is reported herein not influence on the prevalence of 
obesity and overweight, long-term soft drink consumption can result in 
health problems related to obesity.

Introduction
The addition of sugar is not nutritionally necessary 
in an individual’s diet as most of our food consist of 
natural sugars that provide us with sufficient energy. 
Nevertheless, for the last few decades, there has 
been an increase in the consumption of sugary 
products. Soft drinks (SD) have become an ultimate 
liquid to quench thirst over water but these products 
contain a high amount of refined sugar known as free 
sugars. SD can be in the form of carbonated drinks or 
juices that consist of a high quantity of refine sugar. 
Several studies have associated SD with weight gain 
and metabolic syndrome that include morbidities 
such as diabetes and cardiovascular disease. In 
addition to this, SD has low satiety and contributes 
to a high glycemic load.1,2,3,4 

 The World Health Organisation (WHO) has reported 
that  high consumption of free sugars result in a 
rise in body mass index (BMI). Therefore, WHO 
recommends adults and children to reduce their 
daily intake of free sugars to less than 10% of 
their daily total energy intake.5 The quantity of free 
sugars (30g) present in a can of soft drink (330ml) 
exceeds the UK’s daily-recommendation. 6 Studies 
report that the amounts of SD consumed worldwide 
have increased excessively and this evidently leads 
to higher calorie intake, which in turn has strongly 
been associated with adiposity, diabetes and cardio-
metabolic diseases.2,3,7,8

People have been largely exposed to a western 
lifestyle that comprises of high intake of calorie-
dense food such as SD and fast food and decreased 
physical activity, thus leading to the obesity 
epidemic.2 Several studies have reported that 

sedentary people have a greater BMI compared to 
their active counterpart. Furthermore, it has been 
reported that people who are not physically active 
or engaged in sedentary activities such as watching 
television are more likely to consume high caloric 
food. Also, these individuals consume larger portion 
of meals and binge-eat on unhealthy snacks and 
SD, which will eventually lead to weight gain as a 
result of low energy expenditure.9 Another study 
show that a constant positive energy imbalance of 
at least 50 calories per day is reported to a gain of 
5-pounds over a period of one year.10 Among women, 
high consumption of SD is related to an increase 
of energy intake in terms of simple carbohydrates, 
fructose, and sucrose and simultaneously leading 
to a decrease in the intake of starch, cereal, 
magnesium, and fiber.11

Even though that energy intake is on the rise, 
the level of physical activity is decreasing more  
rapidly.12,13,14 There are several controversial reports 
on the level of physical activity among consumers 
and non-consumers of soft drinks. Nevertheless, 
calories from SD still add up to the total energy 
intake, therefore, physical activity is very crucial to 
burn out excess calories to prevent obesity and its 
associated health problem.13

Mauritius, a small island located in the Indian 
Ocean is a multi-ethical and multi-cultural country 
with 1.2 million inhabitants and in 2015, a national 
survey on non-communicable diseases reported 
that 19.1% of the population is obese. Mauritius 
is a fast developing tropical country with sudden 
lifestyle changes and accompanied by increased 
consumption of fast food, higher intake of SD and 
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neglect of traditional foods.15 Recent studies have 
focused on issues such as BMI , PAL , energy intake, 
nutrition intervention programs  and different target 
population.16,17,18,19,20,21,22,23,24,25,26,27,28 However, no 
study has been conducted to evaluate the influence 
of SD consumption on BMI and energy intake among 
adults. 

This study aims at establishing the relationship 
between SD consumption and BMI among adults. 
The objectives of the investigation are as follows:

• To assess BMI and waist circumference (WC) 
among adults who consume soft drinks.

• To investigate the relationship of daily calorie 
intake and soft drink consumption towards 
BMI and WC.

• To study the association of physical activity 
level towards soft drink consumption, BMI, 
calorie, and WC.

Methods
Participants & Socioeconomic Demographics
The cross-sectional study consisted of 511 
participants (208 males and 303 females) aged 
between 20 to over 60 years old. The questionnaire 
used, consisted of 5 age groups: 20-29, 30-39, 40-
49, 50-59 and 60 years. The level of education was 
classified as follows: primary, secondary, tertiary, 
and postgraduates. Participants were categorized 
as students, employed, housewife and unemployed. 
The University of Mauritius (Department of Health 
Sciences research ethics committee) granted 
approval for the research and prior consent was 
obtained from all participants.

3-day 24h Recall
Diet recalls for 2 weekdays and 1 weekend were 
recorded in order to assess the energy intake. The 
participants needed to record the first thing they ate 
or drank in the morning up to the last thing they ate 
or drank before going to bed. They had to record 
the amount of food they have consumed and time 
of the day. 

Physical Activity Level
The participants were asked the number of times 
per week that they do physical activities. If they did 
not, the section was skipped. If they were engaged 
in physical activities, they were asked the type of 

activity they do and to indicate the number of times 
they practice per week and how much time they 
devote to the exercises. Physical activity level was 
divided into 3 parts that is in line with the World 
Health Organisation physical activity guidelines.

• Vigorous- the person must carry out muscle 
strengthening activities for two or more days 
per week (PAL value: 2.00-2.40).

• Moderate- the participant must carry out 
moderate intensity activity for at least 300 
minutes per week (PAL value: 1.70-1.99).

• Walking- the person must devote at least 150 
minutes per week for walking or carry out 
moderate intensity activity for that amount if 
time (PAL value: 1.70-1.99).

• Sedentary- the person do not much effort 
for example travel by bus, have little body 
movements and they sit most of the time (PAL 
value: 1.40-1.69).29

The participants were asked the type of activities 
they do, for example jogging, swimming, or weight 
lifting. Then according to the amount of strength 
and time devoted to the activities the participants 
was classified in the appropriate physical activity 
level. Moreover, the work of the people was also 
considered when measuring the physical activity 
level, for examples labourers in fields and people 
carrying out duties such as loading of steels, heavy 
boxes or work at construction sites were seen as 
carrying out vigorous physical activities if they 
complete the 300 minutes per week.

Table 1: Classification of soft drink 
consumption

Soft Drinks (Kcals) Classification

0-42.3 Rarely
42.4-84.8 Moderate
≥84.9 High

3-Days Soft Drink Consumption
The participants had to state the brand, frequency, 
and amount of soft drink they consumed. The 
consumption of SD is recorded according to daily 
average consumption during the 3 days reported 
by the participants. According to beverages labels 
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100ml of soft drink consists of at least 42.4kcal  
(10g sugar) and 100 ml of diluted juice contain 
a minimum of 36kcal (9g sugar). High soft drink 
consumption is designated to people who take more 
than 200ml of soft drink that account for more than 
84.9 Kcal.

Anthropometric Measurements
Measurements of the participant’s height, weight 
and waist circumference were taken. The BMI was 
calculated the general formula weight divided by 
square of the height. 28 BMI and waist circumference 
were divided into three categories for each gender 
(Tables 2 and 3).

Results
Soft Drink Consumption and Energy Intake
The average calorie intake is 2501± 86.46 Kcal 
among the sample population; men have an 
average calorie intake of (2182 ± 33.48 kcal/day) 
and women (1925 ± 28.55 kcal/day). The sampled 
population consume a high amount of SD (51.5%), 
and the frequency of SD consumption is more 
prevalent among females (54.8%). Men consume a 
higher amount of calorie from SD (103.1 ± 6.00) as 
compared to women (76 ± 3.81). Table 4 indicates 
that people aged 30-39 years old consume high 
amount of calorie from SD (58.6%). People with a 
primary level of education are more likely to consume 
of high amount of SD (58.2%) as compared to 36.4 % 
postgraduates who rarely take SD. The consumption 
of SD is high among the unemployed (57.1%) 
and housewives (57.6 %). However, no significant 
association is found between soft drink consumption, 
gender (P= 0.072), age (P=0.544), level of education 
(0.064) and occupational status (P=0.07).

Soft Drink Consumption, Anthropometric 
Measurements, and Physical Activity 
The mean BMI is 25.00±5.19 kg/m2 for females and 
24.73±3.84 kg/ m2 for men. In addition, the mean 
waist circumference for women is 86.41±16.57 
cm whereas for men, it is 91.22±10.52 cm.  26.2% 
overweight people consume high amount of soft 
drink compared to 11.0% obese people. A significant 
association between soft drink consumption and 
BMI is obtained (p=0.020). There is no relationship 
between soft drink consumption, normal BMI 
(P=0.560), overweight (P=0.612) and underweight 
(0.803). However, a negative association is reported 
between soft drink consumption and obesity 
(p<0.001). 42.2% people who rarely consume SD 
have a normal waist circumference and 25.1% 
who have a high intake of SD, have a high waist 
circumference. A significant relationship between 
soft drink intake and very high waist circumference 
(P=0.023) was found. 69.6% of participants, who 
consume high amount of SD, adopt a sedentary 
lifestyle whereas only 6.5% who do vigorous 
physical activity consume high amount of soft drinks. 
A statistically significant relationship is obtained 
between soft drink consumption and physical activity 
(p= 0.001). 

Table 3: Classification of waist circumference

Waist circumference (cm) Classification

Male 
≤ 94.9 Normal
95-101.9 High
≥ 102 Very high
Female 
≤ 80.9 Normal
81.0-88.9 High
≥90 Very high

Table 2: Classification of BMI

BMI (KG/m2 ) Classification

<18.5 Underweight
18.5-24.9 Normal
25-29.9 Overweight
≥ 30 Obese

Statistical Analyses
Data was analysed using Statistical Package for the 
Social Science (SPSS) version 20.0. Descriptive 
test were expressed as percentage. Chi-square 
test, Pearson’s correlation test, and Spearman’s 
coefficient test were used to show predictive test 
between the variables. P-value < 0.05 showed a 
significant relationship between the variables.
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Table 4 : Soft drink consumption among the sampled population

Variables Mean (Kcal) ± S.E

 Whole Sample Male Female

Soft drinks 88.57 ± 3.37 103.1 ± 6.00 78.60 ± 3.81
Calorie intake 2501 ± 86.46 2182 ± 33.48 1925 ± 28.55
 Percentage (%) of SD consumption
Characteristics High Moderate Rarely
Whole sample 51.5 23.5 25.0
Male 45.2 33.3 38.3
Female 54.8 66.7 61.7
Age   
20-29 53.0 23.3 23.7
30-39 58.6 18.4 23.0
40-49 50.6 26.0 23.4
50-59 40.0 27.5 32.5
60+ 51.4 22.9 25.7
Level of education   
Primary 58.2 29.1 12.7
Secondary 52.2 23.6 24.2
Tertiary 48.5 23.3 28.2
Postgraduates 50.0 13.6 36.4
Occupational status   
Employed 53.7 20.8 25.5
Unemployed 57.1 7.1 35.7
Housewife 57.6 33.3 9.1
Student 42.9 26.3 30.8
Region of residence   
Rural 55.1 62.5 51.6
Urban 44.9 37.5 48.4

Table 5: Anthropometric measurement

Anthropometric Percentage (%) p-value

 Male (n= 208) Female (n=303)
 
BMI   
Underweight 6.7 5.3 
Normal weight 45.2 54.1 
Overweight 38.5 20.8 
Obese 9.6 19.8 
Mean (kg/m2) 24.73±3.84 25.00±5.19 >0.05
Waist circumference   
Normal 56.7 41.3 
High 29.3 15.8 
Very high 13.9 42.9 
Mean (cm) 91.22±10.52 86.41±16.57 <0.05
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Table 6: Soft drink consumption, anthropometrics measurement  
and physical activity

 Percentage of soft drink consumption (%) p-value

 High Moderate Rarely
 
BMI    
Normal weight 55.9 50.0 39.8 
Obese 11.0 21.0 21.1 
Overweight 26.2 26.7 32.8 
Underweight 6.8 3.3 6.3 0.020
Waist circumference    
Normal 51.3 45.0 42.2 
High 23.6 21.7 16.4 
Very high 25.1 33.3 41.4 0.022
Physical activity level    
Sedentary 69.6 60.0 50.8 
Moderate 24.0 36.7 36.7 
Vigorous 6.5 3.3 12.5 0.001

Table 7: Frequency of soft drink consumption and physical activity

Anthropometric Physical Activity level (%)  p-value
Measurements  
 Sedentary Moderate Vigorous
 
Gender    
Males 51.4 36.5 12.0 
Females 70.3 25.7 4.0 < 0.001
Soft drinks    
High 57.2 40.9 45.9 
Moderate 22.5 28.6 10.8 
Rarely 20.3 30.5 43.2 0.001
BMI    
Normal weight 48.1 50.0 73.0 
Overweight 26.3 33.1 26.1 
Obese 19.4 10.4 5.4 
Underweight 6.3 6.5 - 0.010
Waist Circumference    
Normal 40.0 59.1 64.9 
High 24.1 16.9 16.2 
Very high 35.9 24.0 18.9 <0.001

Physical Activity and Soft Drink Consumption
Men (vigorous PAL= 12%) have a higher physical 
activity than women (vigorous PAL= 4%). A 
significant relationship is observed between physical 

activity, body mass index, and waist circumference 
(p < 0.05, Table 8). The results demonstrate that 
the level of physical activity is low among obese 
(19.4%). People who adopt high physical activity are 
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more likely to have a normal BMI (73.0%) and waist 
circumference (64.9%). 35.9% of participants, who 
are sedentary, have a very high waist circumference.  

Soft Drink Consumption and Calorie Intake
Table 4 demonstrates that the mean calorie intake is 
higher among men, 2182 ± 33.46 kcal/day compared 

to women (1925 ± 28.55 kcal/day). Figure 1 shows 
prevalence of women moderate calorie intake is 
higher among women (n=200, 66.0%) than men 
(n=107, 51.4%). A Spearman’s correlation test 
showed a significant relationship between calorie 
intake and gender, r_s=0.203, p <.0.001.

The prevalence of high SD intake (62.4%, 95.21 ± 
4.47 kcal/day) is observed (Table 7) among people 
who have a moderate calorie intake. However 
there is no significant association between SD 
consumption and calorie intake (rs=0.15, p=0.731). 
Calorie intake is higher among overweight people 
(2925 ± 299.0 kcal/day) compared to obese people  
(2353 ± 68.08kcal/day). Nevertheless, calorie 
intake from SD is higher among obese people and 
underweight people, 84.37±6.34 Kcal/day and 
96.55±16.33 kcal/day respectively. No significant 
relationship is found between calorie intake, soft 
drink consumption, overweight, and obesity. The 

mean calorie intake from SD is higher for people 
who have a high waist circumference (98.82 ±  
7.75 kcal/day). A statistically significant relationship 
is observed between calorie intake, SD and waist 
circumference (p<0.001). Sedentary people have 
a high calorie intake from SD (95.47 ± 3.99 kcal/
day) compared to vigorous active individuals 
(67.02±12.07 kcal/day). However, daily calorie intake 
is highest among people who are vigorously active 
(3057 ± 86.90 kcal/day). All levels of physical activity 
are significantly correlated with calorie intake, SD 
consumption, and physical activity.

Table 8: Calorie intake and soft drink consumption

Calorie intake Mean SD ± S.E Soft drink consumption (%)
 (Kcal/day) 
  High Moderate Rarely

Low 79.30 ± 5.16 36.9  39.2   46.9
High 95.21 ± 4.47   62.4   59.2   51.6  
Moderate 71.11±25.80   0.8   1.7   1.6

Fig.1: Calorie intake between male and females
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Table 9 : Statistical analysis of soft drink consumption, 
anthropometric measurements and physical activity level

Variables   P-value Daily Soft drinks

Pearson correlation     
BMI   
Normal weight  0.41    2354 ±30.27   93.57±4.55
Overweight      0.86 2925 ± 299.0   77.05±8.97
Obese    0.29    2353 ± 68.08   84.37±6.34
Underweight   <0.001    2134 ± 76.81   96.55±16.33
Spearman correlation   
Waist circumference   
Normal     0.42 2444 ± 33.75   92.95 ± 4.88
High    0.001    2923± 394.21   98.82 ± 7.75
Very high   0.32    2297 ± 31.49   74.86 ± 5.64
Physical activity level           
Sedentary 0.01    2381± 135.70   95.47 ± 3.99  
Moderate 0.08    2616 ± 41.53   79.43 ± 6.81  
Vigorous 0.04    3057 ± 86.90   67.02±12.07

Discussion
Evaluation of Soft Drink Consumption and its 
Impact on BMI 
Among the sample population, the mean BMI 
among women was found to be 25.00±5.19 kg/m2 
and the average BMI among men was 24.73±3.84 
kg/m2 (p>0.05). The result was consistent with 
that of Bhurosy & Jeewon who reported no 
association (p>0.05) between the mean BMI of 
females (24.5±6.15kg/m2) and that of males (24.7± 
3.31kg/m2).20

 
In addition, a significant correlation is found 
between soft drink consumption (88.57±3.37 
Kcal/day) and BMI (Male: 24.73±3.84 kg/m2; 
Female: 25.00±5.19 kg/m2, p=0.020). However, 
there are controversial reports on any correlation 
between soft drink consumption and BMI among  
adults.30,31,32 For instance, Bes-Rastrollo et al., 
repor ted an association between soft drink 
consumption and weight gain.30 Whereas, Rombaldi 
et al.,32 reported that, there is no significant 
relationship between soft drink consumption and 
excess weight gain. A possible reason for the 
increase in weight can be that SD have a low 
satiety and promote overconsumption of food and 
beverages.30 Vartanian et al.,7 also reported that 

along with soft drink consumption, energy intake 
also could be a confounding factor for increase 
in BMI. Results show that overweight people has 
a  higher intake of SD compared to obese people 
( Table 6).The amount of calorie intake from soft 
drinks is higher among obese people  (mean 84.37± 
6.34) compared to those who are overweight (77.05 
±8.97 kcal/day). However, the results of calorie intake 
among overweight and obese are within the norm 
as recommended by the WHO. That is, WHO advise 
people to take less than 10% of their daily calorie 
intake from free sugars obtained from SD.5 

Kvaavik et al.,33 reported that men (11.3%) took more 
than one serving of soft drink per day compared to 
women (3.9%) which indicate higher calorie intake 
from soft drink consumption among men compared 
to women.  Surprisingly, findings obtained during the 
study indicate that prevalence of SD consumption 
is higher among women (54.8%) even though 
the calorie they obtain from SD is low. The high 
prevalence of SD consumption among women may 
be due to higher frequent intake. These results 
indicate that calorie intake of SD consumption 
is dependent on the amount of soft drink intake 
but independent on the frequency of soft drink 
consumption. However, this result is not in line with 
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that reported by Kvaavik et al.,33 where they found 
that men (27.6%) took SD more frequently than 
women (21.6%) did.  The result is also inconsistent 
with that of Rehm et al.,34 who reported that men are 
more likely to take SD than women. 

The Influence of Soft Drink Consumption and 
Daily Calorie Intake on Waist Circumference
The study reports a higher WC among the female 
(mean=86.41±16.57 cm) compared to male (mean= 
91.22±10.52 cm). A positive correlation was found 
between WC and both gender (p<0.05). Jiantao 
et al.,35 reported that, there is 29% increase in 
visceral adiposity if a person takes more than 
one serving of SD per day. The latter also found a 
statistically significant associated between soft drink 
consumption and visceral adiposity (p<0.001). This 
result is consistent with our study, where a significant 
correlation is found between soft drink consumption 
and WC (p=0.023).  

Other scientific investigations have shown a positive 
correlation between soft drink consumption and WC. 
A study carried over a period of 10 years indicated 
that an average consumption of 100 kcal/day of SD, 
predict a 1.1 cm increase of WC.36 Moreover, the 
authors reported a positive correlation between SD 
and WC. Results hereby also indicate a significant 
relationship between people with very high waist 
circumference and SD consumption (p=0.023). 
These results indicate that, people who regularly 
consume SD have a higher chance to have an 
increase of the visceral adiposity after a long period.  
Moreover, a significant association is observed 
between calorie intake, SD consumption and a high 
WC. The daily calorie intake among people who 
have a high WC is (2923 ± 394.21 kcal/day) and SD 
consumption is high (98.82 ± 7.75 Kcal/day). Soft 
drink consumption is mostly linked with unhealthy 
lifestyle and consumption of excess calorie. Most 
of the time, people consume SD when they are 
having energy dense food such as unhealthy snacks 
and fast foods. These combinations of foods and 
beverages consumption lead to a positive energy 
balance that will lead to weight gain.36 A statistically 
significant relationship is reported between calorie 
intake, SD consumption, and WC (p<0.001).

The Relationship of Physical Activity on Soft 
Drink Consumption
The results show that high physical activity is more 
common among men than women (Table 7) are. 
However, many people adopt a sedentary lifestyle 
(Men=51.4% and women= 70.3%). Similarly, 
Kessaram et al.,37 reported that more than 50% of 
females have a low level of physical activity (less than 
600MET) than men.  Intake of SD consumption is 
significantly associated with PAL (p= 0.001). Results 
report that, 57.2% who have a low level of physical 
activity consume more SD compared to those who 
carry out vigorous physical activity (45.9 %). Rehm 
et al.,34 reported that soft drink consumption is more 
frequent among people who do not meet the Healthy 
People 2010 physical activity recommendations.  
Furthermore, results show that 19.4% of obese 
individuals who adopt a sedentary lifestyle have a 
higher consumption of soft drinks compared to 5.4% 
who are vigorously active. The prevalence of SD is 
higher among obese people and strongly associated 
to sedentary lifestyle.34  

Results show that 35.9% of participants have a very 
high waist circumference and adopt a sedentary 
lifestyle as compared to 64.9% individuals who 
carry out vigorous physical activity and have a 
normal WC. In this study a significant relationship is 
observed between SD consumption and very high 
WC (p=0.023). A high consumption of soft drink 
and low physical activity is a risk factor of having 
high visceral adiposity. Cleland et al.,38 reported 
people are more prone to consume SD while doing 
sedentary activities (e.g. watching television).38   

The Relat ionship Between Soft  Dr ink 
Consumption, Energy Intake, and BMI
The recommended daily calorie intake by the 
United States Department of Agriculture (USDA) is 
dependent on age, gender, BMI, basal metabolic 
rate and level of physical activity. Women are 
recommended to take 1600Kcal/day to 2400 kcal/
day whereas men 2000 Kcal/day to 3000 Kcal/
day.39 Results obtained, show that calorie intake 
for both genders are within the recommended 
guidelines (women: 1925 ± 28.55 kcal/day; men; 
2182 ± 33.48 kcal/day). Results here indicate that 
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a significant correlation is found between calorie 
intake and gender (p<0.001). The National Health 
and Nutrition Examination Survey (NHANES) 
reported that the mean daily calorie intake for men 
was 2477 Kcal/day and for women, 1825 Kcal/day 
during 2013 to 2014 which are in line with the results  
(Table 6).37 These data indicate that, daily calorie 
intake among the population is moderate. Results 
show that calorie intake from soft drink is higher 
among men than women (Table 6). However, the 
percentage calorie intake from SD for both genders is 
4%. This percentage is in line with the recommended 
calorie intake from SD suggested by WHOM.41

Although that many studies have documented 
that an increase in SD consumption lead to an 
increase in daily calorie intake, this is not the case 
in our study.42,43 For example, DiMeglio & Mattes.,43 
reported that due to low satiety of liquid sugary 
beverages people tend to over eat in order to achieve 
the feeling of fullness.43 Thereby, people consume 
an excess of energy and promote a positive energy 
balance that will result in weight gain. However, no 
association is found between calorie intake and soft 
drink consumption (p=0.731) in our investigation. 
Herein, we can report that daily calorie intake is not 
associated with weight gain. A possible explanation 
is that, people do not exceed their daily energy 
requirement, even though that they consume high 
calorie from SD (Table 6). The percentage calorie 
intake from SD among the population is 3%, which 
implies that the population do not exceed the 
recommendation of WHO.5  

Relationship of Energy Intake and Soft Drink 
Consumption Towards Obesity, and Overweight
Bleich et al.,44 reported that there is a significant 
relationship between consumption of SD, obesity and 
overweight and indicated that obese people have a 
larger calorie intake than overweight people.  Results 
herein show that there is no significant association 
between calorie intake and SD consumption in 
terms of obesity and overweight (Table 9). A possible 
reason is, despite being overweight and obese, 
the average calorie intake does not exceed the 
recommendation given by USDA.39 Moreover, the 
percentage calorie intakes by both the obese and 
overweight population are less than 5%. This implies 
that soft drink intake has a very weak influence on 
weight gain. 

The Influence of Physical Activity Level on 
Calorie Intake and Soft Drink Consumption  
Stein & Colditz.,45 reported that there is a high 
prevalence of overweight and obesity due to high-
energy intake and low energy expenditure.  However, 
results show that calorie intake is higher among 
vigorously active people compared to sedentary 
people ( Table 7 ). In addition, the average amounts 
of soft drinks consumed by both groups are within 
the norm recommended by the WHO. Some 
studies reported that those who adopt a sedentary 
life style are more at risk of gaining weight.45,46 
Sedentary activities (e.g. watching television) make 
people prone to consume soft drink and food high 
in saturated fat and sugar.45 A study by Salmon  
et al., reported that people who spend a lot of time 
watching television are less physically active and 
have higher rate of metabolic syndrome. Therefore 
it is observed that people do not compensate the 
exceed energy input which results in weight gain.47

   
Conclusion
The results from the study revealed that, the 
percentage of calorie intake from soft drink is in 
accordance with the recommendation of the World 
Health Organisation and the American Heart 
Association. There is no association between 
soft drink consumption, obesity, and overweight. 
However, high BMI and WC are observed among 
women as compared to men, but these are still 
within the normal range. The results show that 
obesity, high soft drink consumption and sedentary 
lifestyle is more common among women. Physical 
activity is the main factor that influences soft drink 
consumption intake and BMI. The occurrence of 
normal BMI and WC is higher among participants 
who have higher physical activity level. The average 
daily calorie intake is within the range recommended 
by the USDA dietary guidelines. Therefore, the 
combination of average daily calorie intake and 
calorie obtained from SD has no significant influence 
on BMI. The study reports that BMI is influenced 
more by physical activity and is independent of 
calorie intake from daily intake and soft drink 
consumption. Demographic variables associations 
with SD consumption are not discussed herein but 
in general, there were no significant correlation found 
between level of education, occupation status and 
intake of SD consumption. 
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