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Background: Several evidences have been reported so far in terms of the relationship between obesity and 
glycemic index and glycemic load in children. However, the number of review studies that have dealt with 
recent findings is quite low. The purpose of present study is to review the existing evidences in this regard.
Materials and Methods: First of all, the phrases: “Glycaemic index”, “Glycaemic load”, “Glycemic index” OR 
“Glycemic load” accompanied by one of the words: “Adolescent”, “Young”, “Youth” “Children” OR “Child” 
were searched in texts of articles existing in ISI and PUBMED databases which were obtained out of 1001 
articles. Among these, some articles, which reviewed the relationship of obesity with glycemic index and 
glycemic load, were selected. Finally, 20 articles were studied in current review study.
Results: The majority of cross-sectional studies have found children’s obesity directly linked with glycemic 
index and glycemic load; however, cohort studies found controversial results. Also, the intervention studies 
indicate the negative effect of glycemic index and glycemic load on obesity in children.
Conclusion: Published evidences reported inconsistent results. It seems that existing studies are not 
sufficient and more studies are needed in this regard.
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Review Article

complications in the same period and increased risk 
of mortality during adulthood.[2] Besides, a direct 
relationship between the body mass index and 
blood pressure among Iranian adolescents has been 
reported.[3] During the recent three decades, the 
incidence of obesity has increased two folds among 
American children and adolescents.[4] According to 
the previous studies, the incidence of obesity and 
overweight among Iranian children is 10.1% and 
4.79%, respectively.[5] Genetics and environmental 
factors are considered as effective indices for the 
obesity in the children.[6] Some researchers believe 
that the macronutrient composition of the diet play 
an important role to achieve ideal body weight.[7-9] 

INTRODUCTION

Obesity is defined as the increase of body fat more than 
the ideal range.[1] Previous studies have demonstrated 
that childhood obesity is usually accompanied by 
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Some studies have investigated the effect of dietary 
fat on obesity.[10] Previous studies have shown that 
both quantity and quality of carbohydrates should 
be assessed in respect to weight control.[11] Jenkins 
et  al. used the term “glycemic index” for the first 
time to define carbohydrate quality.[12] The glycemic 
index (GI) of each food is defined as the ability of that 
food to increase blood glucose 2 hours after eating 
that kind of food.[12] Glycemic load (GL) was define in 
order to the quality and quantity of carbohydrates.[13] 
For calculating glycemic load, the amount of GI is 
multiplied by carbohydrate amount in gram.[13] Several 
studies have been conducted on the relationship of 
these two indices with obesity in adults and have 
reported a direct, neutral or reverse relationship, 
and their results were controversial.[14-19] DASH diet 
is one of the investigated topics that appear to have 
a low level of GI due to having high fruit, vegetable 
and whole grain ingredients.[20] The studies conducted 
on adults have shown that adhering to this diet is 
usually followed by reduction in weight.[21,22] and waist 
circumference.[21] Also, some studies were conducted to 
evaluate the relationship of GI and GL with cancer,[23] 
athletic performance[24] diabetic indices[25-29] and 
cognitive performances[30-32] among children. Because 
there are no review studies in this regard recently, 
the present review study deals with evaluating the 
findings on glycemic index and glycemic load with 
obesity in the children.

MATERIALS AND METHODS

In order to search the related articles, ISI and 
PUBMED databases were used. First of all, articles 
having one of the words “glycemic index”, “glycemic 
load”, glycaemic index” OR glycaemic load” is 
accompanied by one of words “Child”, “Children”, 
“Youth”, “Young” OR “Adolescent” were searched in 
both databases and they were summed up to 1001 
articles. Then, some articles were chosen in which the 
obesity in children and/or one of the obesity-related 
factors as the dependent variable and glycemic index 
and glycemic load and/or both of them as the main 
independent variable. Those studies written by a 
language other than English were also omitted. 
Finally, 20 articles which had the required conditions 
will be assessed in present review study [Table 1].

OBSERVATIONAL STUDIES

Cross-sectional studies
The cross-sectional studies cannot express the 
cause and effect relationship due to simultaneous 
evaluation of the exposure and outcome.[49] According 
to searches, three cross-sectional studies on the 
relationship of GI and GL with obesity in children 

have been published. In 2007, a study conducted on 
140 overweight children aged 10-17 years old showed 
that there is no significant relationship between GI 
and GL with the body fat.[33] For dietary assessment, 
two 24-h recalls were used. To justify his findings, 
the researcher stated that GI was not high enough 
in the study population. Small sample size and using 
24-h dietary recall may disturb the results. One of 
the strengths of this study is the measurement of 
body composition by DXA method. However, during 
another study by Nielsen et al. the total of four skin 
folds was used as a dependent variable.[2] This study 
was conducted over 485  10-year-old children and 
364 16-year-old children. The findings do not show any 
relationship between GI and GL and total of four skin 
folds among 10-year-old girls and boys and 16-year-
old girls. In contrast, GI and GL in 16-year-old boys 
have a direct relationship with total of four skin folds 
(P = 0.006, P = 0.009, respectively). The researcher 
identifies high under-reporting among individuals 
as the reason of observing no relationship among 
16-year-old girls. The important point of this study is 
the dietary assessment, where one 24-h recall and one 
quality food record were used. This method does not 
seem to find people’s usual intake. Dietary assessment 
method in Barba et al.[6] study published in 2010 is 
stronger than the two previous studies. In this study 
conducted on 3734 children aged 6-11, the subjects 
completed a food frequency questionnaire which can 
better reflect the individuals’ usual intake than two 
previous methods. Also, validation study for this 
questionnaire showed that all correlation coefficients 
were >0.5 for macronutrients (P < 0.01). The results 
of this study shows that GI has a direct relationship 
with waist circumference and BMI Z-score (P < 0.001 
for both). Besides, a significant upward trend for waist 
circumference and energy intake were observed across 
quartiles of GI (P = 0.001).

As previously mentioned, the cross-sectional studies 
are not reliable due to having major weaknesses and 
we should refer to cohort studies for better reviewing 
the issue.

COHORT STUDIES

Due to the exposure prior to the outcome occurrence, 
cohort studies have more validity in compared to cross-
sectional studies.[49] There are few cohort studies on 
children in this topic. Firstly, we review a retrospective 
cohort study on 10-11-year-old children.[34] In 1998, an 
intervention was run in which 64 people had received 
a diet with low glycemic index (LGI) and 43 people 
received low fat diet. The low-fat diet contained 55- 60% 
of carbohydrates, 15-20% of protein and 25-30% of 
fat, with 250-500 kilocalories less than usual energy 
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intake. In contrast, LGI diet contained 45-50% 
of carbohydrates, 20-25% of protein, and 30-35% 
of fat without any calorie restriction. The study 
population included 107 obese and healthy children 
and the average follow-up period for each group was 
4.25 months. The findings show that in LGI diet group, 
weight and BMI reduced more as compared with low 
fat diet group (for both P < 0.001). After adjusting for 
the effect of age, sex, nationality, BMI, and baseline 
weight and follow-up duration, this reduction still 
remained significant (P < 0.01). Furthermore, more 
individuals in the LGI diet group were able to decrease 
their BMI than in the low fat diet group (P = 0.03). The 
prescribed diet compositions differed in two groups 
and the changes observed may be due to different 
compositions of macronutrients and not due to the 
difference in GI. Other limitations of this study include 
the short follow-up period and lack of assessment of 

adhering to the prescribed diet. However, during the 
recent decade, a huge cohort study (DONALD) is being 
performed in Germany in which the individuals are 
followed up from neonatal period till adulthood. In 
order to evaluate the individuals’ diet, three-day food 
records have been applied for different time periods. 
Native food composition table and food labels of 
industrial foods were used to analyze nutritional data 
in this study. A limitation of this study is the lack of 
evaluation of physical activity. This has led toward 
the fact that those articles raised from this study are 
unable to adjust the effect of physical activity in their 
analytic models. In addition, the socioeconomic status 
of study population is low or average.

The first article published by Buyken et al. assessed 
the relationship of GI of breakfast and the daily energy 
intake.[36] To do so, the data of 381 people whose 

Table 1: The studies reviewed in the present article
Reference Study design Explanation of study Main finding
Davis et al.[33] Cross sectional 140 overweight or obese people 

between 10 and 17 years old 
Lack of relationship of GI and GL with body fat

Nielsen, et al.[2] Cross sectional 485 10 years old children and 364 
sixteen years old children 

Direct relationship of GI and GL with the total of 
four skin folds only in 16 years old boys 

Barba et al.[6] Cross sectional 3734 children with age ranges of 
6-11 years old 

GI’s direct relationship with the waist 
circumference and BMI Z-score

Spieth et al.[34] Retrospective cohort 107 children with age ranges of 
10-11 years old 

Reverse relationship between adherence to LGI 
diet and BMI/Weight 

Buyken et al.[35] Prospective cohort 381 people being followed up from the 
age of 2 to 7 years old 

Direct relationship of GI of breakfast with the time 
for eating next meal and its reverse relationship 
with intake of energy during the rest of the day 

Buyken et al.[36] Prospective cohort 380 people being followed up from 
ages from 2 to 7 years old

Lack of relationship of GL/GI and bodyfat with 
body fat percentage andtheBMI Z-score 

Boye et al.[37] Prospective cohort 215 people being followed up from 
puberty until 4 years old 

GI’s direct relationship with fat percentage and 
BMI Z score in the obese people

Rovner et al.[38] Intervention by prescribing diet 
(cross-over) 

23 diabetic children with age ranges of 
7 to 17 years old

Lack of existence of a significant difference in 
energy gained by LGI diet

Fajcsak et al.[39] 6 weeks of interventions by 
prescribing diet (before and after)

8 obese children with overweight with 
mean of age of 11 

Body fat percentage significant reduction, waist 
circumference ratio to hip circumference and 
level of hunger of people in LGI diet group

Iannuzzi et al.[40] 6 months of intervention by 
prescribing diet

26 obese children with age ranges of 7 
to 13 years old

More reduction of BMI in LGI diet group 

Ebbeling et al.[41] 12 months intervention with 
prescribing diet (parallel) 

16 adolescents affected by obesity 
with age ranges of 13 to 21 years

Lesser amount of BMI and fat percentage in LGI 
group diet 

Papadaki et al.[42] 6 months of intervention with 
diet prescription (parallel) 

827 children with age ranges of 8 to 12 Reduction of percentage of obese & overweight 
children in HP and LGI diets

Ball et al.[43] Intervention in GI of breakfast & 
lunch (cross-over)

16 obese children with age ranges of 
6 to 12 

Energy intakes after consuming several meals did 
not show a significant difference 

Warren et al.[44] Intervention in GI of breakfast 
meal (cross-over)

37 students with age ranges of 9 to 12 Lesser amount of receipt of lunch and level of 
hunger in LGI meal in comparison with HGI

Henry et al.[45] 10 weeks of intervention in GI of 
breakfast (cross-over) 

23 children with age ranges of 8 to 11 Lack of existence of a significant change for the 
amount of intake of energy 

Ludwig et al.[46] Intervention in GI of breakfast 
and lunch (cross-over)

12 obese boys with mean age of 15.7 Higher intake of energy in HGI meals compared 
to LGI ones 

LaCombe et al.[47] Intervention in the GL of 
breakfast and lunch

23 children with age ranges of 4 to 6 Lack of existence of significant relationship in 
level of intake of energy 

Mirza et al.[48] Intervention in the GL of 
breakfast and Lunch and dinner 

88 people with age ranges of 5 to 15 Lack of existence of significant relationship in 
level of intake of energy

GI=Glycemic index, GL=Glycemic load, HGI=High glycemic index, LGI=Low glycemic index, HGL=High glycemic load, LGL=Low glycemic load, HP=High protein,  
BMI=Body mass index
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food intake was recorded at ages 2, 4-5, and 7 were 
assessed. The findings showed that during 4-5 years 
old and 7  years old, there is a direct association 
between GI of breakfast and the time of eating next 
meal (P = 0.01 and P = 0.03, respectively) and also 
there is a reverse relationship between breakfast 
GI and the energy intake during the rest of the day 
(P  = 0.0497 and P  = 0.03, respectively). To explain 
the findings, it should be stated that the variations 
between the tertiles of GI was not sufficient.

The second article published in 2008 examined the 
relationship of GI and GL with body fat percentage.[36] 
The findings do not show any relationship of GI and 
GL with body fat and BMI Z-score. In order to justify 
these findings, some researchers believe that the skin 
fold underestimates the level of body fat. However, 
studies conducted in this population showed that there 
is a significant relationship between the skin fold and 
fat free mass.[37]

The latest article from this study was published in 
2010, in which the relationship of GI and GL with body 
fat percentage from the beginning of puberty to 4 years 
after was studied.[50] When individuals were classified 
according to their weights into normal and overweight 
groups, GI had a direct relationship with fat percentage 
and BMI Z-score (P = 0.05 and P = 0.01, respectively).

INTERVENTIONAL STUDIES

The intervention by food diet prescription
The studies which will be reviewed in this section 
include interventions in which the whole diet was 
considered by the researchers in the short or long term. 
Accordingly, five studies were found on the effect of 
GI, GL, and obesity in children.

The secondary findings of a cross-over study on the 
effects of LGI diet as compared to the usual diet of 
type 1 diabetic children did not show any significant 
difference in terms of the energy intake.[38] In this 
study which contained 23 children with age range of 
7-17 years old, subjects consumed their usual diets 
one day and LGI diet on the next day based on the 
given list of foods. On each day, one food record was 
taken from individuals. In another study published 
in 2008, experts prescribed LGI diet.[39] In this 
before−after designed study, 8 obese children with 
average age of 11 years old participated for 6 weeks. 
In order to have access to LGI diet, between 50% and 
70% of the carbohydrate intake was provided by LGI 
foods. Their physical activity was measured. Within 
6 weeks of intervention, four food records were taken 
from each subject. The research findings indicate a 
significant reduction in body mass percentage, waist 

circumference to hip circumference ratio and the level 
of hunger in these individuals (P < 0.05), while weight 
changes were not significant. Despite the fact that 
confounders were controlled and participants adhered 
to the diet appropriately, small sample size and 
before−after design of the study reduced the validity 
of the findings. However, a study published one year 
later by Iannuzzi et al. had parallel design and a 
greater sample size.[40] In this 6-month intervention, 
26 children with the ages from 7 to 13 years old, who 
fell on the 95th percentile of BMI for their age and sex, 
participated. The LGI (GI = 60) diet was prescribed 
for one group and HGI (GI = 90) was prescribed for 
another. The energy in both diets was 30% less than 
required energy for keeping the ideal weight. One 
7-day food record was taken from every individual 
for each month. At the end of the study, the findings 
indicated the BMI reduction for both groups (for 
HGI: P =0.032 and for LGI: P < 0.001). The important 
point in this study is the complications arising from 
diet prescription with 90 glycemic index in children. 
However, other long-term study conducted in the 
U.S.A compared the effect of LGL diet on adolescents 
with that of the low fat diet.[41] In this study, 16 obese 
adolescents aging 13-21-years-old were assessed. The 
LGL diet included a complex of LGI foods containing 
45-50% carbohydrates and 55-60% fat and lacked any 
energy restriction. The low-fat diet contained 55-60% 
carbohydrates and 25-30% fat and it had between 250 
and 500 kcal energy restriction. Anthropometric levels 
were measured at the beginning of study, 6 months 
later and 12  months later. Findings at the end of 
month 12 show that BMI and fat mass were lower in 
LGL diet group than the low fat diet (P = 0.01 and 
P = 0.02, respectively). Some limitations should also be 
indicated such as lack of assessment of the individuals’ 
physical activity and low sample size. The last study 
that is going to be reviewed in this section is the study 
conducted for six months by Papadaki et al. on 827 
children aging 8-18-years-old.[42] In this intervention, 
five different groups were designed, each of which 
had one of these diets prescribed: LP diet and LGI 
diet, LP and HGI diets, high protein diet (HP) and 
LGI, HP and HGI diets and control group. Three-day 
food records were taken from each. After 6 months, 
only 645 people (58.1%) completed the study, which 
may harm data validity. Comparing basic values with 
the values of week 26 shows that weight, height, hip 
circumference and fat-free mass of all participants 
increased (respectively P  <  0.001, P  =  0.041 and 
P < 0.001) which may be due to their natural growth. 
However, increase of body fat percentage in LP and 
HGI diet group was more than other groups (P = 0.04). 
Furthermore, the percent of the obese and overweight 
people in HP and LGI diet groups was less than that 
in the remaining groups (P = 0.031).
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The intervention during one or multiple meals
The studies made their intervention in form of 
changing GI and/or changing GL of the meals which 
we will separately review.

Intervention in GI of one or multiple meals: The design 
of all the published studies of this group is cross-over 
and as a result a series of confounders were controlled 
desirably in all the studies.

In 2003, a study was published in which the effects of 
three breakfast and lunch with different GIs on the 
amount of food intake and hunger during the snack 
times were studied.[43] In this study, 16 people were 
included during three 24-hour periods. Three types 
of breakfast and lunch were designed including: 
LGI, LGI based on whole grains and HGI. At first, 
the individuals were given breakfast and lunch on 
the basis of the related group and they were asked 
to demand evening snack whenever they became 
extremely hungry. The findings showed consumption 
of HGI meals made the individuals demand the next 
meal sooner as compared with LGI diet (P < 0.01). In 
addition, the energy intakes did not have a significant 
difference with each other after consumption of 
various meals. Furthermore, no significant difference 
was observed between the levels of hunger after 
consumption of different meals. It seems that lack of 
difference in hunger is because of subjective nature 
of this variable. In another study by Warren et al. the 
design was similar to the previous study and three 
breakfast types with different GIs were given to the 
participants, and the level of the lunch received by 
them, their satiety and hunger were assessed.[44] The 
meals in the research included LGI, LGI plus 10% of 
sucrose and HGI. Within three consecutive days and 
during each day, one of the various types of breakfasts 
was given to the participants and he/she was asked 
to avoid from eating any food until lunch time. The 
lunch was eaten freely and the amount of intake 
of lunch for every individual was recorded. In this 
study, 37 students aging 9-12-years-old participated. 
The findings of this intervention indicated that lunch 
intake was reduced followingLGI and LGI plus 10% of 
sucrose meals as compared with that in HGI diet (for 
both P < 0.001). Also, hunger at lunchtime was higher 
for HGI group than two others (for both P  < 0.05). 
Another study conducted on twenty three 8-11-year-
old children.[45] Subjects consumed one of the HGI and/
or LGI breakfasts for 10 weeks and 2 days a week, and 
the lunch intake was studied during the rest of the 
day. The provided breakfasts were similar in fiber and 
the macronutrients content. The results of this study 
demonstrate that there is an insignificant reduction 
in energy intake at lunch in the LGI breakfast group 
(P = 406). The energy intake during the whole day 

did not also show a significant difference during 
consuming two breakfast types. The oldest study in 
all our searches was conducted in 1999 on 12 obese 
boys aging 15.7.[46] In this study, one of the three types 
of breakfast and lunch was eaten by the individuals 
for three days and (one per day): LGI breakfast and 
lunch, moderate glycemic index breakfast and lunch 
(MGI) and HGI breakfast and lunch. The individuals 
went to the institute from the night prior to conducting 
study and consumed LGI dinner there. Then, in the 
next day, the breakfast and lunch related to the same 
day was given to them and the amount of energy 
intake was assessed up to 5  h after eating lunch. 
The findings indicated the higher intake of energy 
after consumption of HGI meals than the LGI ones 
(P = 0.01). In addition, the average time for demanding 
food after lunch was lower during consumption of HGI 
than the LGI meals (P = 0.01).

In conclusion, it seems that the effect of GI on satiety 
and intake of energy becomes significant when studies 
were made on obese people.

Intervention in GL of one or several meals
Two published studies in this respect will be reviewed 
here.

The first study was conducted by LaCombe et al. on 
23 children aging 4-6-years-old.[47] The goal of this 
intervention was to study the effect of two breakfasts 
having different GLs (HGL and LGL) on the amount 
of satiety, hunger and receipt of lunch. The design 
of the study was cross-over and every breakfast was 
given in two non-consecutive days to the individuals 
and the mean values were used for analyzing. The 
findings of this research show that the level of hunger 
during receipt of HGL breakfast was more than that 
for the LGL diet (P = 0.03). However, no significant 
difference was observed regarding the level of energy 
intake. In order to justify the findings of this study, 
it should be considered that the composition of the 
macronutrients, level of fiber and density of energy 
were different in both breakfasts. The last study is the 
parallel intervention performed on 88 individuals aging 
7-15-years-old.[48] Three meals of dinner, breakfast and 
lunch with different GLs (HGL and HGL) were given 
to individuals and their level of energy intake for the 
evening snack was assessed. This study lasted for 
12 weeks, one day per week. The HGL meals included 
55-60% of carbohydrates, 15-20% of protein, and 
25- 30% of fat and the LGL meals included 45-50% of 
LGI carbohydrates, 20-25% of protein, and 30-35% of 
fat. The findings of the study indicate the similarity 
of energy intake from eating snacks after consuming 
food meals with different GL (P = 0.5). In addition, 
the level of satiety and hunger did not also have a 
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significant difference between the two groups. The 
energy intake standard deviation was very high in this 
study. Thus, a high sample size is required in order to 
find a significant relationship in this population.

Taking two studies into account, we find that the 
number of conducted studies in field of intervention 
in GL on one or several meals is highly restricted and 
performing accurate interventions with higher sample 
size can be useful.

DISCUSSION

Out of three cross-over studies, only one study 
reported a significant relationship between GI, GL 
with childhood obesity and the other two studies 
did not. Regarding the cohort studies, it should be 
stated that all the prospective published articles have 
used one study (DONALD) and a majority of them 
reported a neutral relationship. However, it should 
be noticed that no data are available for us regarding 
other populations especially when it comes to Asian 
countries. According to clinical trials, there are few 
studies in which both dependent and independent 
variables have been identically designed. Therefore, 
each of the existing findings indicates a part of 
relationship of GI and GL with obesity in children. It 
is difficult to justify the findings of the intervention 
on GL diet in most cases because any change in 
GL of diet is always accompanied by a change of 
macronutrient composition; in other words, during 
an HGL diet, the researcher has to increase the 
percentage of carbohydrates. The other point is about 
the interventions made on GI and/or GL of one or 
several meals. Most of the studies in this field were 
performed for better controlling of the variables in 
the institute and/or the schools. This not only can 
facilitate controlling the variables, but it can also 
cause changes in nutritional habits and nutritional 
behaviors. However, it should be mentioned that 
most of these studies have cross-over design and as a 
result, there is a very low possibility of error resulting 
from environmental changes.

Factors that cause less amount of glycemic response 
to food and are classified as LGI include soluble fiber 
content, amylose, resistant starch, fructose, protein, 
fat and.[45] The soluble fibers and pH cause the slower 
stomach emptying.[45] On the other hand, due to 
the presence of resistant starch, bioavailability of 
the enzymes to starch is less and a less amount of 
glucose is released and absorbed.[45] The consumption 
of HGI foods causes the increase of the glucose and 
consequently it will increase the insulin secretion and 
lowers the glucagon.[6,46] The presence of insulin will 
lead to activating the Gluconeogenesis and lipolysis 

and controls their paths.[6,46] As a result, the glucose 
is rapidly dropped after a while and the processes 
which are responsible for development of hunger 
become activated.[46] However, studies that reported 
a reverse relationship between GI of diet with the 
level of hunger suggest that the correct functioning 
of insulin is needed for appropriate function of leptin 
on satiety.[35] Besides, the HGI foods simultaneously 
increase the insulin and leptin secretion.[35] As a result, 
after consumption of HGI breakfast, the levels of 
insulin and leptin are concurrently increased, and if 
the person consumes his/her second morning snack, 
he/she will find a stable satiety.[35] However, a number 
of the researchers believe that it is possible that 
oxidation inhibition developed by HGI foods will cause 
the insulin resistance in the long-term.[36] HGI foods 
cause more insulin secretion, and the epidemiological 
studies have demonstrated that the higher insulin 
levels of the individuals have a direct relationship with 
obesity in the future.[34] Regarding the GL of diet, it 
should also be stated that the level of fat and protein 
is higher in LGL diet than HGL diet.[46] The protein 
and fat stimulate the secretion of Cholecystokinine 
from the duodenum and jejunum’s I cells. The 
cholecystokinine activates its own receptors in pyloric 
sphincter and intensifies this sphincter’s contraction. 
As a result, the stomach of the person will be emptied 
later and hunger is postponed.[46]

However, as it was previously mentioned, the 
conducted studies had some limitations. Perhaps, one 
of the major limitations of observational studies is lack 
of FFQ for GI and GL in children. So, observational 
studies especially prospective cohort ones are limited. 
In addition, most studies were conducted in societies 
that GI is not high, and the effect of higher GI’s have 
not been yet studied. Interventional studies have their 
own restrictions. As for the effect of GL on obesity, the 
design of diets that are only different in the amount 
of GL is controversial. Another limitation is objective 
variables like the level of satiety and hunger, which 
can be erroneous in children.

CONCLUSION

Despite all such limitations, the present findings are 
unable to report an approved relationship between GI/
GL and the children’s obesity; however, more precise 
studies are required to enable us to achieve a reliable 
result in this respect.

REFERENCES

1.	 Gee M, Mahan LK, Escott-Stump S. Weight management. In: Mahan LK, 
Escott-Stump S, editors. Krause’s food and nutrition therapy.12th  ed. 
Philadelphia: Saunders Elsevier; 2008. p. 532.

2.	 Nielsen BM, Bjornsbo KS, Tetens I, Heitmann BL. Dietary glycaemic index 



Rouhani, et al.: Glycemic index, glycemic load and childhood obesity

Advanced Biomedical Research | 2014	 7

and glycaemic load in Danish children in relation to body fatness. Br J Nutr 
2005;94:992-7.

3.	 Azizi F, Mirmiran P, Azadbakht L. Predictors of cardiovascular risk factors 
in Tehranian adolescents: Tehran Lipid and Glucose Study. Int J Vitam Nutr 
Res 2004;74:307-12.

4.	 Cali AM, Caprio S. Obesity in children and adolescents. J Clin Endocrinol 
Metab 2008;93:S31-6.

5.	 Kelishadi R, Ardalan G, Gheiratmand R, Majdzadeh R, Hosseini M, 
Gouya MM, et al. Thinness, overweight and obesity in a national sample 
of Iranian children and adolescents: CASPIAN Study. Child Care Health 
Dev 2008;34:44-54.

6.	 Barba G, Sieri S, Russo MD, Donatiello E, Formisano A, Lauria F, et al. 
Glycaemic index and body fat distribution in children: The results of the 
ARCA project. Nutr Metab Cardiovasc Dis 2012;22:28-34.

7.	 Weigle DS, Breen PA, Matthys CC, Callahan HS, Meeuws KE, Burden VR, 
et al. A high-protein diet induces sustained reductions in appetite, ad libitum 
caloric intake, and body weight despite compensatory changes in diurnal 
plasma leptin and ghrelin concentrations. Am J Clin Nutr 2005;82:41-8.

8.	 Westerterp-Plantenga MS. The significance of protein in food intake and 
body weight regulation. Curr Opin Clin Nutr Metab Care 2003;6:635-8.

9.	 Westerterp-Plantenga MS, Lejeune MP. Protein intake and body-weight 
regulation. Appetite 2005;45:187-90.

10.	 Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi F. Better dietary adherence 
and weight maintenance achieved by a long-term moderatefat diet. Br J 
Nutr 2007;97:399-404.

11.	 Mendes K, Iselin J, Edelstein K. Dietitians’ use of the glycemic index/
glycemic load as a counseling tool for overweight children. Top Clin Nutr 
2006;21:300-11.

12.	 Niwano Y, Adachi T, Kashimura J, Sakata T, Sasaki H, Sekine K, et al. Is 
glycemic index of food a feasible predictor of appetite, hunger, and satiety? 
J Nutr Sci Vitaminol (Tokyo) 2009;55:201-7.

13.	 Rossi M, Bosetti C, Talamini R, Lagiou P, Negri E, Franceschi S, et al. 
Glycemic index and glycemic load in relation to body mass index and waist 
to hip ratio. Eur J Nutr 2010;49:459-64.

14.	 Ma Y, Olendzki B, Chiriboga D, Hebert JR, Li Y, Li W, et al. Association 
between dietary carbohydrates and body weight. Am J Epidemiol 
2005;161:359-67.

15.	 Lau C, Toft U, Tetens I, Richelsen B, Jorgensen T, Borch-Johnsen K, et al. 
Association between dietary glycemic index, glycemic load, and body mass 
index in the Inter99 study: Is underreporting a problem? Am J Clin Nutr 
2006;84:641-5.

16.	 Murakami K, Sasaki S, Okubo H, Takahashi Y, Hosoi Y, Itabashi M. Dietary 
fiber intake, dietary glycemic index and load, and body mass index: A cross-
sectional study of 3931 Japanese women aged 18-20 years. Eur J Clin 
Nutr 2007;61:986-95.

17.	 Liese AD, Schulz M, Fang F, Wolever TM, D’Agostino RB Jr, Sparks KC, 
et al. Dietary glycemic index and glycemic load, carbohydrate and fiber 
intake, and measures of insulin sensitivity, secretion, and adiposity in the 
Insulin Resistance Atherosclerosis Study. Diabetes Care 2005;28:2832-8.

18.	 Gaesser GA. Carbohydrate quantity and quality in relation to body mass 
index. J Am Diet Assoc 2007;107:1768-80.

19.	 Mosdol A, Witte DR, Frost G, Marmot MG, Brunner EJ. Dietary glycemic 
index and glycemic load are associated with high-densitylipoprotein 
cholesterol at baseline but not with increased risk of diabetes in the 
Whitehall II study. Am J Clin Nutr 2007;86:988-94.

20.	 Azadbakht L, Surkan PJ, Esmaillzadeh A, Willett WC. The Dietary 
Approaches to Stop Hypertension eating plan affects C-reactive protein, 
coagulation abnormalities, and hepatic function tests among type 2 diabetic 
patients. J Nutr 2011;141:1083-8.

21.	 Azadbakht L, Fard NR, Karimi M, Baghaei MH, Surkan PJ, Rahimi M, et al. 
Effects of the Dietary Approaches to Stop Hypertension (DASH) eating 
plan on cardiovascular risks among type 2 diabetic patients: A randomized 
crossover clinical trial. Diabetes Care 2011;34:55-7.

22.	 Azadbakht L, Mirmiran P, Esmaillzadeh A, Azizi T, Azizi F. Beneficial effects 
of a Dietary Approaches to Stop Hypertension eating plan on features of 
the metabolic syndrome. Diabetes Care 2005;28:2823-31.

23.	 Randi G, Ferraroni M, Talamini R, Garavello W, Deandrea S, Decarli A, 
et al. Glycemic index, glycemic load and thyroid cancer risk. Ann Oncol 
2008;19:380-3.

24.	 Burke LM, Collier GR, Hargreaves M. Muscle glycogen storage after 
prolonged exercise: Effect of the glycemic index of carbohydrate feedings. 
J Appl Physiol 1993;75:1019-23.

25.	 Parillo M, Annuzzi G, Rivellese AA, Bozzetto L, Alessandrini R, Riccardi G, 
et al. Effects of meals with different glycaemic index on postprandial blood 
glucose response in patients with Type 1 diabetes treated with continuous 
subcutaneous insulin infusion. Diabet Med 2011;28:227-9.

26.	 Gellar L, Nansel TR. High and low glycemic index mixed meals and blood 
glucose in youth with type  2 diabetes or impaired glucose tolerance. 
J Pediatr 2009;154:455-8.

27.	 Lamb MM, Yin X, Barriga K, Hoffman MR, Baron AE, Eisenbarth GS, et al. 
Dietary glycemic index, development of islet autoimmunity, and subsequent 
progression to type 1 diabetes in young children. J Clin Endocrinol Metab 
2008;93:3936-42.

28.	 Kynde I, Johnsen FN, Helge WJ, Wedderkopp N, Heitmann LB. Intake of 
carbohydrates with a high dietary glycemic index, a high content of added 
sugar and a low fiber content associate with insulin sensitivity among danish 
school children. Int J Obes 2007;31:S185.

29.	 Klupa T, Malecki M, Skupien J, Szalecki M, Jalowiec I, Surdej B, et al. 
Glycemic index of meals and postprandial glycemia in patients with 
permanent neonatal diabetes due to Kir6.2 gene mutations. Przegl Lek 
2007;64:398-400.

30.	 Benton D, Maconie A, Williams C. The influence of the glycaemic load 
of breakfast on the behaviour of children in school. Physiol Behav 
2007;92:717-24.

31.	 Mahoney CR, Taylor HA, Kanarek RB, Samuel P. Effect of breakfast 
composition on cognitive processes in elementary school children. Physiol 
Behav 2005;85:635-45.

32.	 Micha R, Rogers PJ, Nelson M. The glycaemic potency of breakfast and 
cognitive function in school children. Eur J Clin Nutr 2010;64:948-57.

33.	 Davis JN, Alexander KE, Ventura EE, Kelly LA, Lane CJ, Byrd-Williams CE, 
et al. Associations of dietary sugar and glycemic index with adiposity and 
insulin dynamics in overweight Latino youth. Am J Clin Nutr 2007;86:1331-8.

34.	 Spieth LE, Harnish JD, Lenders CM, Raezer LB, Pereira MA, Hangen SJ, 
et al. A low-glycemic index diet in the treatment of pediatric obesity. Arch 
Pediatr Adolesc Med 2000;154:947-51.

35.	 Buyken AE, Trauner K, Gunther AL, Kroke A, Remer T. Breakfast glycemic 
index affects subsequent daily energy intake in free-living healthy children. 
Am J Clin Nutr 2007;86:980-7.

36.	 Buyken AE, Cheng G, Gunther AL, Liese AD, Remer T, Karaolis-Danckert N. 
Relation of dietary glycemic index, glycemic load, added sugar intake, or 
fiber intake to the development of body composition between ages 2 and 
7 y. Am J Clin Nutr 2008;88:755-62.

37.	 Boye KR, Dimitriou T, Manz F, Schoenau E, Neu C, Wudy S, et al. 
Anthropometric assessment of muscularity during growth: Estimating fat-
free mass with 2 skinfold thickness measurements is superior to measuring 
midupper arm muscle area in healthy prepubertal children. Am J Clin Nutr 
2002;76:628-32.

38.	 Rovner AJ, Nansel TR, Gellar L. The effect of a low-glycemic diet vs. a 
standard diet on blood glucose levels and macronutrient intake in children 
with type 1 diabetes. J Am Diet Assoc 2009;109:303-7.

39.	 Fajcsak Z, Gabor A, Kovacs V, Martos E. The effects of 6-week low glycemic 
load diet based on low glycemic index foods in overweight/obese children−
pilot study. J Am Coll Nutr 2008;27:12-21.

40.	 Iannuzzi A, Licenziati MR, Vacca M, De MD, Cinquegrana G, Laccetti M, 
et  al. Comparison of two diets of varying glycemic index on carotid 
subclinical atherosclerosis in obese children. Heart Vessels 2009;24:419-24.

41.	 Ebbeling CB, Leidig MM, Sinclair KB, Hangen JP, Ludwig DS. A reduced-
glycemic load diet in the treatment of adolescent obesity. Arch Pediatr 
Adolesc Med 2003;157:773-9.

42.	 Papadaki A, Linardakis M, Larsen TM, van Baak MA, Lindroos AK, Pfeiffer AF, 
et al. The effect of protein and glycemic index on children’s body composition: 
The DiO Genes randomized study. Pediatrics 2010;126:e1143-52.



Rouhani, et al.: Glycemic index, glycemic load and childhood obesity

8 	 Advanced Biomedical Research | 2014

43.	 Ball SD, Keller KR, Moyer-Mileur LJ, Ding YW, Donaldson D, Jackson WD. 
Prolongation of satiety after low versus moderately high glycemic index 
meals in obese adolescents. Pediatrics 2003;111:488-94.

44.	 Warren JM, Henry CJ, Simonite V. Low glycemic index breakfasts and 
reduced food intake in preadolescent children. Pediatrics 2003;112:e414.

45.	 Henry CJ, Lightowler HJ, Strik CM. Effects of long-term intervention with 
low- and highglycaemic- index breakfasts on food intake in children aged 
8-11 years. Br J Nutr 2007;98:636-40.

46.	 Ludwig DS, Majzoub JA, Al-Zahrani A, Dallal GE, Blanco I, Roberts SB. High 
glycemic index foods, overeating, and obesity. Pediatrics 1999;103:E26.

47.	 LaCombe A, Ganji V. Influence of two breakfast meals differing in glycemic 
load on satiety, hunger, and energy intake in preschool children. Nutr J 
2010;9:53.

48.	 Mirza NM, Klein CJ, Palmer MG, McCarter R, He J, Ebbeling CB, et al. Effects 
of high and low glycemic load meals on energy intake, satiety and hunger 
in obese Hispanic-American youth. Int J Pediatr Obes 2011;6:e523-31.

49.	 Mann CJ. Observational research methods. Research design II: Cohort, 
cross sectional, and case-control studies. Emerg Med J 2003;20:54-60.

50.	 Cheng G, Karaolis-Danckert N, Libuda L, Bolzenius K, Remer T, Buyken AE. 
Relation of dietary glycemic index, glycemic load, and fiber and whole-grain 
intakes during puberty to the concurrent development of percent body fat 
and body mass index. Am J Epidemiol 2009;169:667-77.

Source of Support: Nil, Conflict of Interest: None declared.

View publication statsView publication stats

https://www.researchgate.net/publication/260810966

