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Abstract 

Although high sugar sweetened beverage (SSB) intake in children is strongly correlated 

to adverse health consequences, the relationship between weekend and weekday beverage 

consumption lacks sufficient research. Specifically, SSB intake patterns in children with Type 1 

diabetes mellitus (DM) have not been thoroughly explored. Thus, the goal of this research was to 

examine the type and frequency of SSBs consumed by children on weekdays versus the 

weekends. Data were gathered from Dr. Suzanne Bennett-Johnson’s Diabetes Adherence grant 

using children that were undergoing treatment at a diabetes clinic either in Gainesville or 

Tallahassee, Florida.  After voiding certain entries, the final study population consisted of 67 

children with Type 1 DM age 6-13 (8.7 ± 1.9); of those, 22 participants consumed beverages and 

their intake was examined.  Diet records were output from Nutrition Data Systems for Research 

(NDSR) and input into Microsoft Excel where two-sample T-tests were utilized. Our results 

showed that when fruit beverages and regular sodas were combined into one category, children 

drank more on the weekday than on the weekend (P=0.021). Upon isolation, fruit drinks were 

overwhelmingly consumed more often (P=0.028) on the weekdays than on the weekends, while 

soda consumption variances were insignificant (P=0.445). Age or sex did not have a significant 

impact on servings of beverages, although there were correlations between race and intake.  

Though dietary intake is influenced by many factors, our findings suggest that attention needs to 

be placed on educating children, especially those with Type 1 DM, and their families about 

beverage choice. 
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Introduction 

Sugar sweetened beverage (SSB) intake has risen dramatically in the American 

population during the last decades, especially in children and adolescents (1,2).  Sugary beverage 

intake in children is most concerning for a number of different reasons. It is well known in the 

health community that regular SSB ingestion correlates to numerous health risks in children and 

adults, and is also a contributing factor to the obesogenic environment (3). There is a strong 

association between regular SSB consumption and poor dietary choices, weight gain, and 

diabetes mellitus (DM) (4-6).  In fact, SSBs, which fall high on the glycemic index, sharply 

increase blood glucose levels; these heightened glucose levels encourage continuously elevated 

insulin levels which may lead to decreased insulin sensitivity and, if not controlled, can 

eventually lead to Type 2 diabetes. Those with Type 1 diabetes (such as the children in the 

current research) have damaged or nonfunctioning beta cells due to autoimmune complications. 

Much like Type 2 DM, high sugar intake in individuals with Type 1 DM causes sharp blood 

glucose spikes. Because of this fact, it is imperative that children diagnosed with diabetes keep 

SSB intake as low as possible, and be aware, as well as their parents, about healthful diet 

choices. Health education and decreased sugar intake recommendations are similar for otherwise 

healthy children as well (7,8). 

For growing bodies, one of the major concerns is that SSBs are replacing more nutritious 

foods and beverages, such as milk (9,10) which lack of can impair bone health (11) as well as 

lead to deficiencies of other essential nutrients.  It has also been shown that with increasing age, 

children’s beverage intake tends to shift from healthier options such as 100% fruit juice or milk 

to less nutrient dense drinks such as carbonated sodas and fruit juices (12). Additionally, many 

studies have revealed links between high sugary beverage ingestion and high BMI and or waist 
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circumference (13-16).  Even more common are the studies that focus on the relationship 

between SSB intake and excess calories consumed by children (17, 18). Although SSB 

consumption cannot solely be blamed for the declining health status of youth, high sugar 

beverages certainly play a prominent role. It is therefore imperative to find the possible 

contributing factors (such as weekend and weekday influences in the current study) in SSB 

intake in order to improve the overall health of children and adolescents. 

The environment in which a child grows is one of the strongest factors that influence 

food and beverage choice. It is for this reason that research has focused on how aspects of the 

environment influence children’s eating habits. Recent findings have suggested that vending 

machines and cafeterias in schools may contribute greatly to the increased consumption of these 

sugary beverages (19, 20) while others (21) emphasize the importance of educating a child’s 

family about the dangers of an unhealthy diet such as obesity and chronic disease.  

 One specific study by Elfhag, Tholin, and Rasmussen (22) concentrated on influence of 

parents eating habits in relation to their children’s eating behavior.  They found that there is a 

correlation between emotional eating (measured by eating in response to diffuse emotions, and 

eating in response to clearly labeled emotions) and SSB consumption, as well as the amount of 

SSB consumed by the parents and their children. Elfhag and others found that a university 

education lead to healthier food choices by the parents. Additionally, a child’s dietary intake 

closely resembled their parent’s food choices. Not only did the study find a positive correlation 

between the children’s SSB intake and parental intake, but it also showed associations between 

other factors of the diet such restrained dietary habits and more fruits and vegetables, high self-

esteem and healthier food choices, and frequent external eating and high SSB/sweet intake.  The 

relationship between parent education, food choices, and dietary habits of children- particularly 
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beverage intake- was further confirmed by Rosenkranz et al (23) in their study that found 

significant relationships to mother-daughter BMI resemblance and obesity-related activities. 

Multifactorial correlates show that the home environment may play a large and complex role in 

nutritional choices that children make.   

 A more publicized attack on the sugary beverage consumption in children has taken place 

in the school systems. One cross-sectional observational study by Wiecha et al (24) found that 

71% of students purchased sugar sweetened beverages when they made visits to vending 

machines at school. This particular research also found a positive relationship between the 

frequency of fast food meals with SSB intake; this fact implies that both the schools and the 

caretaker are partially responsible for young children’s dietary intake.  Scholastic versus 

domestic influence also comes into play if one considers the SSBs that may come from home. 

One study polled 1,236 participants in area schools and found that 46 % of students consumed 

sugar sweetened beverages during lunch, even though the school system had restricted SSB sales 

(25). This valuable finding suggests that though schools can ban vending machines or SSB sales 

in general, children still have the option of bringing sugary drinks from home. In order to reduce 

the high numbers of “junk food” items children consume, several school systems have begun to 

govern vending and snack sales. This action can be paramount since reducing or removing snack 

bars and/or vending machines in the school environment has been found to reduce average daily 

calorie intake (26). 

 The current study analyzed weekday versus weekend day intake of sugary beverage 

consumption to determine the effect of environment on SSB intake (school vs. home) in 

elementary and middle school diabetic children. Therefore, the objectives of this research were 

to determine whether days spent in school and/or weekends spent with parents at home impact 
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the consumption of beverages in diabetic children. Currently, to our knowledge, no study has 

investigated a direct link between beverage consumption (particularly sugar sweetened 

carbonated drinks) during the week when children are in school and during the weekend when 

children are at home.  An insight in the relationship of SSBs consumed between weekday and 

weekend could further our knowledge of dietary intake in diabetic children and inform health 

care professionals where to aim their efforts in patrolling beverage sales. 

Our hypothesis was that there would be increased intake of SSBs on weekend days when 

children are at home than during the week when they are in school. Possible higher consumption 

of SSBs on the weekend could be due to the decreasing amount of non-nutritious and 

competitive foods some schools are implementing (27) as well as influential parental eating 

habits and more leisurely time for children.  

 

.  
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Methodology 

Participants 

The data gathered are part of the Diabetes Adherence grant undertaken by Dr. Suzanne 

Bennett-Johnson and Dr. Alexandra Quittner that focused on diabetes and cystic fibrosis disease 

management and adherence to disease controlling regimens in children. This project utilized data 

from 105 diabetic children enrolled in elementary and middle schools; some were receiving 

treatment from the University of Florida’s Pediatric Diabetes Clinic in Gainesville, Florida and 

others received treatment at Dr. Larry Deeb’s office in Tallahassee, Florida . Visits to the clinics 

were made every three months with telephone contact concerning recalls and problem solving 

interventions completed in between appointments. Though children and families receive disease 

management strategies upon diagnosis, for this research children were not given diet 

interventions unless a child’s guardian acknowledged the diet as a problem area. Each child had 

been living with DM for more than 1 year and was managing the disease with the help of home 

blood glucose devices that monitor the date, time, and result of the test administered by a parent.  

   

In the original study, young children who had had the disease for a minimum of 1 year 

were chosen for numerous reasons. Young children do not have a decline in health status due to 

puberty like adolescents with DM commonly do.  These children are also under a parent or 

guardian’s care more often than adolescents; thus, the primary caretaker was heavily involved in 

the initial research project. Children who had lived with DM for less than 1 year were not 

included in the sample since recently diagnosed patients are seen by doctors more frequently; the 

time directly after diagnosis is also a distressing time for both child and caretaker.  
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Data Collection 

Data collection was undertaken by Dr. Suzanne Bennett-Johnson and colleagues using 

several different techniques/measures that analyze adherence to disease management 

recommendations. However, since the focus of this study concerned beverage intake, only the 

telephone diaries which contained the timing, type, and amount of foods and beverages 

consumed in the preceding 24 hours were utilized. These telephone calls were made to the 

primary caretakers during 3-month intervals in between clinic visits. Guardians and children who 

were at least 8 years of age were asked questions about the previous day’s diet. Children under 8 

years of age were represented by their guardian. If there were two parents who shared equal 

responsibility of the child, both were interviewed and the answers were averaged. To guarantee 

an accurate portrayal of everyday life, interviews took place on at least two weekdays and one 

weekend day for each child.  

It was assumed that the child and the child’s parent were accurate in the recollection of 

the food and beverage intake and that every recorded day was indeed a typical day for the child. 

Accurate and correct data recordings and input from the interviewer was also presumed.   

Data Analyses 

Recall records were manually entered into Nutrition Data System for Research (NDSR, 

University of Minnesota, 2011). This particular version of NDSR relies on two databases for its 

analyses: the NCC Food and Nutrient Database and the Dietary Supplement Assessment Module 

(DSAM) Database. The latter is an improved version of the National Health and Nutrition 

Examination Survey (NHANES) Dietary Supplement Database 2005-2006. These two databases 
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supply NDSR with over 25,000 foods to assist in evaluating the eating habits of a particular 

sample size.  

From NDSR, output files were generated and placed into an Excel (Microsoft Excel, 

Redmond, Washington: Microsoft, 2010).  Recall records were categorized based on whether 

they were recollections from a weekend or weekday. These were then separated into respective 

spreadsheets.  Criteria for choosing records ensured that each participant had an equal number of 

date entries for weekend and weekday. Records with any beverage entries were further isolated 

from those that had no SSBs in order to get accurate results when analyzing beverage intake. 

Serving averages were taken from those who had multiple entries.  These averages were then 

analyzed utilizing paired T-tests for means. Drinks that underwent analysis only included 

sweetened fruit drinks and sweetened soft drinks as these add the most amount of added sugar 

from dietary beverages (28).  The statistical analyses were performed using Excel and data are 

presented as mean ± standard deviation. The statistical difference between groups was calculated 

by two-tailed t-tests and the cut-off for significance was P ≤0.05 
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Results 

Since some participants did not complete the study and thus had insufficient records, 

these were voided and not included in the final sample of children. One criterion implemented 

when choosing records for beverage analysis was that a participant had to have at least one 

weekend entry; this was done to ensure equality and consistency among entries. If a selected day 

happened to fall when typical school holidays are (Thanksgiving, Christmas, and summer 

breaks), the records were not included. Additionally, if children were not yet enrolled in school 

(under 6 years of age), their dietary recalls were not included. After these revisions, the group 

consisted of sixty-seven 6 to 13 year old children (8.7 ± 1.9 years Mean±SD).  Most children 

were white, non-Hispanic (86.6%), while 8.9% were black, 3.0% were Hispanic, and 1.5% were 

Native American. Females made up 53.7% of the final sample and 46.3% were male children.  

Since this is a group of children with diabetes and children were undergoing disease 

intervention and management, many children did not drink sweetened soft drinks. The 

percentage of the cohort that ingested any SSBs was 32.8% (n=22). Those children that only had 

sweetened fruit beverages constituted 23.9% (n=16) of the sample whereas those that drank only 

sweetened soda made up 4.5% (n=3). Only 5.9% (n=4) of the participants drank both sweetened 

fruit beverages and sodas.  Because one of the goals of the current study was to investigate the 

frequency of beverage intake, analyses between weekend and weekdays only included the 22 

participants that consumed any SSBs. Between these 22 entries, averages of grams of beverages 

consumed were taken for each day and these were analyzed for discrepancies between weekday 

and weekend intakes. Of these 22 entries, five participants drank sugary beverages only on the 

weekend, 14 only consumed SSBs on the weekday and the remaining three children consumed 

soda or fruit drinks on both the weekend and weekday.    
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When fruit beverages and regular sodas were combined into one category based on 

number of servings, significance (P=0.021) was found. Overall, children drank more on the 

weekday (1.097±0.58, average per day) than on the weekend (0.442±0.48, average per day).  

Interestingly, the difference in weekend/weekday consumption of just sweetened fruit beverages 

was significant (P=0.028) while soda consumption discrepancies were insignificant (P=0.445). 

Upon evaluation, it was found that the average fruit drink serving consumed on weekdays was 

0.317 (0.963±0.44) whereas the average fruit drink was 0.777 on the weekend (0.777±0.76) 

(Table 1). 

The types of fruit drinks that the children consumed varied greatly as well (Figure 1). 

There was more variety in both type and amount of sweetened fruit beverages on the week days. 

During the week, beverages such as Capri Sun (7.064 servings), Kool-Aid (4.535 servings), and 

fruit punch (1 serving) were consumed in much greater quantities than on the weekend (1.688, 0, 

and 1.688 servings, respectively). There were also an additional three types of beverages 

consumed on the weekdays; Hi-C, Kool-Aid, and Sunny Delight were only consumed during the 

week. For sweetened sodas, there was much less variety when comparing weekday and weekend 

beverage choices; this is possibly due to the low consumption of these drinks.  

Age or sex did not seem to play a role in beverage consumption for this group. Upon 

combination of all children who drank SSB at all, the average age was found to be 8.8±2, which 

barely differs from the overall age of 8.7±1.9 years of age. When weekday and weekends were 

separated then further divided by type of SSB, the average ages were again close to the overall 

average of the cohort. Of those who consumed SSB at all, 53.1% were female and 46.9% were 

male; this proportion was almost exactly the same as the total cohort percentage of 53.7% female 

and 46.3% male. However, race/ethnicity certainly played a role in beverage consumption. 
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Though White, non-Hispanic children made up 86.6% of the sample, they consumed only 48.2% 

of the SSB on the weekends while Black children consumed 24.1% and Hispanic children had 

27.7% SSBs. While weekday beverage proportions were also skewed when considering race, the 

results were not as dramatic (Table 2).  
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Discussion 

The present study aimed to contribute knowledge of how the day of a week influences 

children’s dietary habits, particularly the consumption of SSB. This finding may infer what 

effect the environment has on dietary intake, including school/ day care and home. Our results 

suggest that the school environment is a large determining factor for children’s beverage intake. 

While our hypothesis of a higher consumption on the weekends was rejected, the findings still 

offer valuable knowledge in the field of pediatric research. These results are unique considering 

that the sample included children with type I diabetes, who were under medical care and who 

should not drink any of the SSB. 

Consistent with our findings, other research has determined that sweetened fruit drinks 

contribute a rather large portion of added sugar in the diet, especially for younger children (29, 

30). Though sweetened soda consumption is a contributing factor to the health of children, these 

findings suggest that sweetened fruit beverages and/or juices certainly pose a threat as well. 

Though a relatively small proportion of our sample consumed any SSB at all (32.8%) in 

comparison to other studies, it is alarming to think that this is a group of diabetic children 

consuming such high amounts of sugary beverages. Children who cannot produce insulin need to 

severely limit their added sugar intake, as this sharply spikes blood glucose values. If a group 

that is strongly advised to avoid SSBs is consuming fruit drinks and sodas is such a large 

proportion, other youth without diabetes are likely consuming much greater quantities of sugar.  

Like other studies (31, 32) this research suggests that school offerings may play a 

stronger role in child beverage intake than parental influence.  Relatively new developments in 

school district food systems include “pouring rights”. These are basically exclusive selling 
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contracts between school districts and soft drink companies that force institutions to adequately 

supply beverages. As a consequence of excessive SSB availability, children may be more likely 

to consume sugary drinks at school.  Additionally, our sample of children consumed a wider 

variety of beverages during the week, which is additional evidence that these children are likely 

being offered more fruit beverage choices at school. As mentioned earlier, children are often 

allowed to bring sodas and fruit beverages from home and consume them at school. Because of 

this, parental education about nutrition’s effect on disease management would also be beneficial. 

Studies that have preceded the current one have primarily focused on middle school and 

high school students SSB consumption as these groups typically consumed the most liquid 

calories (33, 34). However, the mean age of our group was 8.7 which would put most of these 

students in elementary school. This suggests that sweetened fruit beverages are being largely 

consumed by a cohort younger than what previous research has focused on. This implies that 

future focus must be targeted toward elementary health and disease education in addition to 

already existent middle and high school programs.  In order to implement successful health 

education programs, teachers, staff, and school nurses must become well trained in diabetes 

management including the effect of high sugar intake and blood glucose values. 

Adverse effects on blood glucose are not the only concern for diabetic children who 

consume large amounts of beverages. These children did not ingest many regular sodas; 

however, most of them consumed large amounts of sugar-free sodas or other blood-sugar 

friendly choices. Though this practice may be less detrimental than a regular intake of SSBs, 

these sugar-free drinks may be replacing milk or other nutrient dense foods. Children require 

many vitamins and minerals for optimal growth; it is therefore imperative to provide milk at 
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regular intervals throughout the day as well as implement education programs about nutrient 

dense food/beverage choices and their beneficial effect on child growth and well-being. 

As mentioned in the results, our findings suggest that Black and Hispanic children have 

very high intake of SSB on the weekend in comparison to White children. On the weekdays, this 

gap closed (Table 2). This suggests that these minority children are more at risk for a high sugar 

intake when at home. Other studies have found that minorities often consume more sugary 

beverages than white children. Bremer et al (35) found that different racial groups had various 

levels of insulin resistance due to high SSB consumption and low levels of physical activity. 

Furthermore, that study found differences within each ethnic group between the sexes in relation 

to their lifestyle. This demonstrates the importance of considering a child’s race and/or sex when 

investigating disease factors. To help lesson a home’s possible negative impact on blood glucose 

measures and general health, regular education and interventions that stress the importance of 

intake in relation to blood glucose levels should be implemented with these families.  

Limitations of this study, while present, are not paramount enough to void the results. 

These limitations include the relative small sample size (n=67 total, n=22 for those who 

consumed beverages) in comparison to other larger epidemiological studies. Additionally, these 

children lived in one area of the United States (Central and North Florida), and, as such, the 

findings may not be applicable to other children with juvenile diabetes.  With regards to data 

collection, the dietary recalls about beverage consumption are subjective and accuracy depends 

on several factors which is an inherent limitation of dietary records. While beverage intake is 

related to many different health conditions, it is not all-encompassing; certain assumptions 

cannot be made about an entire lifestyle and dietary intake by focusing solely on one category of 

the diet. Finally, since this is a cohort of diabetic children in the current study, the amount of 
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sugary beverages may be influenced by fluctuations in blood sugar, namely low levels of 

glucose. Hypoglycemia is defined as a medical condition in which blood glucose levels reach a 

dangerously low level and symptoms appear as shakiness, dizziness, sweating, hunger, headache, 

or moodiness.  When a diabetic has entered a hypoglycemic state, it is recommended to ingest at 

least 15-20 grams of sugar or carbohydrate (36). Considering SSBs provide easily digested 

carbohydrates, a child may consume a sugary drink in order to raise blood glucose values. 

However, the large quantity of sugary beverages these children consumed cannot all be for 

hypoglycemic purposes; therefore, it can be assumed that these drinks were consumed solely for 

pleasure.  

While the focus of this research primarily concerns beverage intake in this sample of 

children, there are numerous other factors of the diet that could be analyzed in future research 

such as overall sugar intake, nutrient density, and timing of meals.  Specific psychological 

factors such as peer pressure and/or parental pressure that are at play when these beverages are 

being consumed deserve a closer investigation. Comparing a child’s sugar intake to HbA1c 

levels would prove beneficial when making larger assumptions about diet quality and disease 

management. Additions and diversity to the sample might also prove beneficial for prospective 

studies. The advancement of knowledge of when and why diabetic children consume rather large 

quantities of SSBs despite contrary recommendations could improve the health outcomes and 

quality of life for these children and their families.  
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Table 1. Summary of beverage servings grouped by the class of beverage. The average per 

day is in grams of beverage consumed. Only includes those participants that consumed any 

SSBs (n=22). 

 Weekend  Weekday P value 

Beverages 

Average 

per day 

Standard 

Deviation  

Average 

per day 

Standard 

Deviation 

 

 

All SSB 0.442 0.475  1.097 0.575 0.0217 

 

Fruit Drink 0.317 0.439  0.963 0.757 0.0282 

 

Sweetened Soda 0.615 0.785  0.974 0.580 0.4454 
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Table 2. Total servings and percentage of SSB intake based on race/ethnicity. Percentage of 

cohort is given to compare the intake of certain groups to the percentage of the sample 

population they make up. Percentage of servings is what proportion of SSB a racial/ethnic group 

consumed. 

  Weekend  Weekday 

Race/Ethnicity Percentage 

of Cohort 

Total 

Servings 

Percentage 

of Servings  

Total 

Servings 

Percentage 

of Servings 

 

White 86.6% 4.69 48.2%  17.76 73.6% 

 

Black 8.9% 2.34 24.1%  1.00 4.1% 

 

Hispanic 3.0% 2.69 27.7%  0.84 3.5% 

 

Native 

American 1.5% 0 0.0%  4.54 18.8% 
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