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Carbohydrates are among the major macronutrients needed by the body to function 
properly. They thoroughly contribute to the total caloric intake of a person and hence insert 
the most prominent impact on the body. Carbohydrate metabolism releases glucose as an 
end product that acts as a fuel for the brain activity. Reduced concentration of glucose in 
blood condenses its supply to brain resulting in loss of normal brain functioning producing 
unacceptable outcomes. Defaulted carbohydrate metabolism and abnormal brain function 
can result in various psychological as well as physiological disorders, depression and 
anxiety being the most common. The role of carbohydrates in the incidence and aggravation 
of depressive symptoms, anxiety, and fatigue and mood disturbances still needs more 
research but the present data on the topic suggests both positive and negative effects of 
carbohydrates on mental health. Data from Pub Med, Google Scholar and Science Direct 
from year 2006- 2021 were used to study how complex and simple carbohydrates affect 
mental health. Current study indicates a positive association between complex 
carbohydrates and apt mental health whereas points out simple processed carbohydrates to 
be one of the reason for deteriorating mental health. Simple and complex carbohydrates 
when taken in adequate amount and in right balance within diet can sustain good mental 
health and also improve symptoms of any psychological problems. However, current findings 
are still ambiguous to develop a certain well defined relationship between carbohydrates and 
their effect on mental wellbeing and more research is needed in this respect. 
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INTRODUCTION 
Carbohydrates consist of diverse group of sugars. Simple sugars, oligosaccharides and 
polysaccharides are all included in carbohydrates and are widely known for their structural 
and functional roles within the body Ludwig et al. (2018). Normal daily dietary intake of a 
person consists of 50 to 60% carbohydrates.  Carbohydrates, when ingested are converted 
into glucose, which is used as energy by the brain. Oliphant et al. (2019) Taking 
carbohydrates in either low or high concentrations can significantly affect the brain function 
Gilsenan et al. (2009). 
Increased or decreased intake of carbohydrates is considerably associated with mental 
health of different age groups within general population Arens U (2018). Depression and 
anxiety are most common mental health challenges from many years Patton et al (2014). 
According to WHO, depression is more prevalent in European nations as compared to Asian 
countries. Women of various ages are more prone to anxiety and depression as compared 
to men Lim et al. (2018). In 2017 approximately 27% of world’s population was suffering 
from depression Liu et al. (2020). In the years following 2017, prevalence of depression and 
anxiety rose due to Covid-19 outbreak Naser et al. (2020). 
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Balanced carbohydrate intake is responsible for optimal 
serotonin levels in blood. Serotonin is a neurotransmitter 
which is responsible for mood, sleep, emotions, mental 
health and general wellbeing Carhart-Harris et al. (2017) 
and Yabut et al. (2019). Reduction in serotonin 
concentrations in blood can cause depression and 
anxiety. People who took balanced diets with sufficient 
complex carbohydrates had normal healthy levels of 
serotonin that lead to improved mood, cognition and were 
calmer and less anxious as compared to people who 
consumed fewer carbohydrates and more proteins 
Nautiyal et al. (2017) and Tomé et al. (2021). Proteins 
taken into food provide energy which cannot be readily 
used by the brain as a fuel in comparison to glucose which 
is the primary source of energy for the brain Winwood-
Smith et al. (2017). High protein and low carbohydrate 
diets were also found to be associated with decreased 
serotonin production. That provided a significant reason 
for the relationship of low carbohydrate high protein and 
fat diet (Ketogenic or Atkins diet) with increased onset of 
depression and anxiety among people Gopinath et al. 
(2016). 
Older adults with reduced cognitive ability benefited from a 
carbohydrate rich diet but on the other hand frequent 
intake of sugar could show signs of depression. Taking 
simple carbohydrates in the form of added sugars was 
also linked to increase incidence of depression Hryhorczuk 
et al. (2013). Dietary pattern of an individual had a clear 
impact on someone’s mental health. A dietary pattern with 
lofty consumption of simple sugars in snacks or fast foods 
was linked to elevated symptoms of depression among 
individuals O’neil et al. (2014). 
There are various studies in accordance to effect of 
carbohydrates on mental health but only a few depict a 
clear relationship between them. Therefore, this review of 
literature was conducted to find the association between 
carbohydrate intake (simple and complex) and its effect on 
mental health. 
  
MATERIALS AND METHODS 

The data was searched and collected from Google 
scholar, pub med, and science direct from year 2006 to 
2021. The key words used to search articles were 
complex carbohydrates, glucose, refined sugars, 
serotonin, simple carbohydrates and dietary patterns in 
relation to mental health, depression and anxiety. This 
systematic review has been developed according to the 
PRISMA (Preferred Reporting Items for Systematic 
reviews and Meta-Analyses). 

Inclusion criteria 
All the articles that are included in this review are 

published in peer reviewed journals and are in English 

language. Any open access article containing the cohort 
or non-cohort study on carbohydrates and their effect on 
mental health is included and reviewed. Animal and 
human studies are also included. Sufficient data that has 
been reported in research articles and provided 
information regarding role and effect of complex and 
processed carbohydrates on mental health has been 
reviewed and included in this article. 

Exclusion criteria 
The total articles searched were 50 out of which only 

27 were related to the study. We excluded 23 articles that 
were irrelevant. Both review articles and systematic 
reviews were excluded. There were no duplicate studies 
found from the searched data. Searched data articles 
which were largely based on other macronutrients other 
than carbohydrates and their effect on mental health were 
also excluded along with the data that provided 
information not majorly related to complex and simple 
carbohydrates and the mental health. 
 
RESULTS AND DISCUSSION 

The effect of carbohydrates on mental health was 
shown in different studies which have been divided into 
human and animal studies. Ten human studies were 
found related to how complex and simple processed 
carbohydrates affect mental health. Five studies showed a 
positive impact of complex carbohydrates on mental 
health as they improved mood, behavior, performance, 
focus and reduced stress, anxiety and depression Nilsson 
et al. (2012), Maridakis et al. (2009), Badrasawi et al. 
(2013) and Oishi et al. (2009). Three studies linked 
western dietary pattern with onset and increasing of 
depressive symptoms and anxiety among individuals 
Oddy et al. (2009), Weng et al. (2012) and Kim et al. 
(2015). Affirmative link was depicted between high 
glycemic load, glycemic index and depression in one 
study Breymeyer et al. (2016). Fast food, excessively 
sweetened beverages, junk food and snack food produced 
a strikingly positive effect on the incidence and worsening 
of already present depressive symptoms, mood disorders, 
violent behavior and anxiety according to two studies 
Weng et al. (2012) and Kim et al. (2015). 

Two animal studies are included in this article, which 
altogether illustrate a directly proportional relationship 
between highly processed carbohydrate foods and 
different mental disorders and brain dysfunction including 
loss of memory, cognition, onset of depressive symptoms 
and Alzheimer’s disease Alzoubi et al. (2013) and Maioli 
et al. (2012). 

This systematic review sheds light on the effects 
complex and processed carbohydrates have on the 
mental health of humans and animals.  



Amjad et al.                                                  Comparison of effect of simple and complex carbohydrates on mental health 

 

                                                                 65 

 

 
Table 1: Synopsis of effects complex and simple carbohydrates exert on mental health 

 

Reference 
No. and type 
of subjects 

Study Type 
Type of carbohydrate used 

and its duration 
Results 

Nilsson A et al.. 40 humans 

Randomized controlled study. 
Finding out the effect of carbohydrate 
enriched white wheat bread on after 

meal cognition and mood. 

White wheat bread with added 
guar gum was given for 3 days 

There was a significantly improved 
cognitive performance and mood in subjects after 

consumption of carbohydrate enriched white 
wheat bread. 

Maridakis V et al. 17 humans 

Double-blind placebo-controlled study. 
Comparison between caffeine and 
carbohydrates regarding mental 

responses and function 

50g of carbohydrate as white 
bread slices (n=4) for 5 days 

Results pictured both caffeine and complex 
carbohydrates as sources to boost cognitive function 

and energy levels but carbohydrates 
alone were capable of eliciting a happier mood, 

reduced anxiety and better brain function. 

Oddy WH et al. 1860 humans 

Cohort study. 
To evaluate the relationship 

between dietary patterns and mental 
health problems. 

Western diet with lots of confectionary 
items, fast foods, colas and soft drinks was 

given for 3 years 

Western dietary pattern was found 
to specifically induce symptoms 

of depression and anxiety. 

Breymeyer KL et 
al. 

82 humans 
Randomized controlled trial. 

Comparison between low and 
high glycemic diet on depression and mood. 

High and low glycemic load 
carbohydrate diet for 28 days 

High GL diet presented greater 
incidence of depression, exhaustion, 

and low mood. On the other 
hand low GL diet presented 

lower depression symptoms with 
healthy mood and lower onset of tiredness. 

Badrasawi MM et 
al. 

30 older  adults 
Randomized clinical trial.  Talbinah 

foods and their effect on older adults 
Talbinah food was continued 

for 3 weeks 

Talbinah food indicated a 
decrease in depression, improved 

mental health among elderly participants. 

Oishi J et al. 500 humans 
Cross sectional study. 

Optimal nutrition and depression 
in aged adults. 

High, moderate and low intake of 
carbohydrate foods along 
with other nutritionally and 

vitamin enriched foods for sometime. 

Subjects who consumed adequate 
amount of complex carbohydrates 

in their diet presented reduced 
severity and propagation of depression. 

Weng TT et al. 
5003 adolescent 

humans 

Cross sectional study. To examine 
the effect of different dietary 

patterns on depression and anxiety among adults 

Simple Carbohydrates as snacks 
and westernized dietary pattern 

continued for 1 week. 

There was a prominent link 
found between snacks or fast food 

and pure depression and anxiety attacks. 

Kim TH et al. 849 young girls 
Case control study. To examine the 

association between food intake 
pattern and depression among girls. 

Junk food, processed food articles 
were given for 21 months. 

There was high prevalence of depression 
among girls whose dietary pattern included 

processed foods, and simple carbohydrates as compared to 
girls who consumed 

more complex carbohydrates, fruits and vegetables. 

Alzoubi KH et al. 16 rats 
Randomized controlled trial. Examination 

of caffeine influence on brain function 
affected by high carbohydrate high fat diet. 

Processed sugars were 
induced for 3 months 

In rats, diet high in fats and refined 
sugars resulted in diminished cognitive function and 

loss of memory.  Induction of caffeine into diet attenuated 
the deleterious effects 

of high fat, high carbohydrate diet on brain cells. 

Maioli S et al. 6 mice 

Experimental study. To study the 
impact of high carbohydrate diet 

on genetic factors those are 
responsible for Alzheimer’s disease in mice. 

Highly refined carbohydrate 
diet was given for 6 months 

Mice fed on refined sugars 
and processed carbohydrates 

had suppressed functionality of brain areas associated with 
memory and cognitionleading to gradual loss of brain 

function causing Alzheimer’s disease. 
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Figure 1: Research approach flow diagram 

 
Mental health is a vast term under which lie many 

disorders and abnormalities of brain. Carbohydrates are 
associated with normal and abnormal functioning of brain 
most commonly resulting in healthy mental state or 
otherwise psychological disorders and hence can affect 
the mental health in various ways. 

The already present data on this topic highlights an 
obvious relation between carbohydrates and mental health 
especially between high intake of simple carbohydrates 
and onset of depressive symptoms, stress and anxiety. 
Complex carbohydrates are found to be associated with 
improved mental health within different groups of 
population. 

According to the searched literature, carbohydrates 
are a well-known source of optimal tryptophan availability 
to brain which in response releases considerable amounts 
of serotonin in blood. Serotonin is associated with lower 
stress, anxiety, depression and improvement of mood. 
Taking a complex carbohydrate rich diet along with other 
nutrients improves mental health on the other hand a diet 
low in carbohydrates or carbohydrate restricted diet can 

cause increased stress, anxiety and depression as per 
studies Nilsson et al. (2012), Maridakis et al. (2009), 
Badrasawi et al. (2013) and Oishi et al. (2009). A diet 
containing plenty of sweetened beverages, soft drinks, 
snack foods, junk or fast foods commonly known as 
Western diet, ends up increasing the stress levels within 
the body and hence are coupled with incidence of 
psychological disturbances and poor mental health. 
Following a European dietary pattern also inserts the 
same effects Oddy et al. (2009). Adolescents, young 
adults and children are most likely to suffer from 
depression and anxiety due to increased inclination 
towards fast foods and processed sugars Weng et al. 
(2012) and Kim et al. (2015). Elderly individuals within 
different societies suffer from depressive symptoms, 
anxiety and fatigue particularly due to glycemic index and 
glycemic load of their food. Sometimes a diet deficient in 
carbohydrates is the source of psychological behavioral 
problem for them. After taking adequate carbohydrates 
with evenhanded GL and GI, the symptoms of depression 
and anxiety were alleviated  Breymeyer et al. (2016). 
According to a study carried out in Malaysia on older 
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adults, foods containing oats and milk particularly known 
as Talbinah foods were found to proficiently maintain a 
healthy GL resulting in improved depressive symptoms 
and mood as they provide complex carbohydrates 
Badrasawi et al. (2013). 

Studies carried out on rats showed that when elevated 
concentrations of refined carbohydrates were fed to them, 
they caused the suppression of brain functions resulting in 
memory loss, decreased cognition and a prolonged intake 
of simple carbohydrates was associated with death of 
some brain cells, onset of depression and amplifying 
anxiety Alzoubi et al. (2013) and Maioli et al. (2012). 

CONCLUSION 
Carbohydrates when taken in adequate amount and in 
right balance (complex and simple carbohydrates) in diet 
can sustain good mental health and improve symptoms of 
any psychological issues especially depression, anxiety, 
mood disturbances and stress. On the other hand, taking 
a prominent quantity of simple sugars can cause the onset 
or exacerbation of stress and symptoms of depression 
and anxiety. Following a western diet containing hefty 
amounts of processed carbohydrates has also been 
associated with poor mental health. However, current 
findings are still ambiguous to develop a certain well 
defined relationship between carbohydrates and their 
effect on mental wellbeing and more research is needed in 
this respect. 
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