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Abstract

Objectives: Although, the association between mental health and obesity has been reported in different studies, the relationship
between dietary carbohydrate intake and mental health is not well understood. The aim of this study was to investigate the associ-
ation of a diet (low in carbohydrate and high protein) along with aerobic exercise on mental health in obese individuals.
Methods: In this quasi-experimental study, 30 obese women (20 - 35 years; 80 - 100 kg, 160± 5.1 cm and body mass index (above 30)
who lived in Qazvin, Iran were selected voluntarily. Dietary intakes during the past one- month was assessed using a quantitative
questionnaire on food frequency. Additionally, Beck Anxiety Inventory was used to monitor the rate of depression. Subjects were
then randomly divided into experimental and control groups. The experimental group received a balanced diet that was low in
carbohydrates and high in protein based on the calculation of their metabolism, while at the same time engaging in aerobic exercise
(walking) for 8 weeks with 75% of the maximum heart rate. Control group did not receive any intervention during the study period.
The aerobic program was performed for eight weeks (4 sessions per week and 50 minutes per session).
Results: The results showed that the rate of depression was significantly improved in experimental group (P = 0.001), however, no
significant change was found for control group (P = 0.17)
Conclusions: The present study showed that a low carb and high protein diet is positively associated with mental health improve-
ment (anxiety, stress and depression).
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1. Background

Over the past decades, the prevalence of obesity has
gradually increased in all parts of the world and has be-
come a major public health concern (1, 2). At least 2.8 mil-
lion obesity and overweight deaths occur worldwide each
year (3). The growing trend of obesity is due to several fac-
tors including genetics, lifestyle, unhealthy diet patterns
and lack of physical activity (4). A positive energy bal-
ance, usually due to high food intake, is a key risk factor
in weight gain (5). Although reducing energy intake plays
an important role in prevention and treatment of obesity,
the role of dietary ingredients in weight loss is not fully
understood. Traditional treatments for obesity include a
combination of a low-calorie diet with increased physical
activity and nutritional strategies (6). It has been reported
that low fat diet is highly recommended for weight loss of
obese persons (7). Hence, Low carb and high protein di-
ets has become tremendously popular (8). Although, previ-
ous studies have suggested that changing the ratio of pro-

tein and carbohydrate intake in a diet would probably af-
fect psychological status, the results are contradictory. A
study showed that a high-protein diet can lead to faster
satiety signals, which can help control appetite. On the
other hand, it has been shown that eating foods that are
high in carbohydrates can bring more pleasant feelings to
humans (9). However, some evidence has shown that high
carbohydrate intake may cause mood swings and lethargy,
so that 90 minutes after eating high-carbohydrate foods,
people’s arousal reaches its lowest possible level and their
mood is disturbed (10). In this context, Marcus et al. Found
that a high-carbohydrate, low-protein diet increased de-
pression as well as uncontrollable stress (11).

2. Objectives

In this study, researchers sought to investigate the ef-
fects of consumption of low-carbohydrate and protein di-
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ets along with physical activity on the mental health (anx-
iety, depression, stress) of obese women.

3. Methods

3.1. Subjects

A quasi-experimental pretest-posttest design was used
in this study. 30 obese women (20 - 35 years; 80 - 100 kg,
160 ± 5.1 cm and body mass index (above 30) who lived
in Qazvin-Iran, were selected voluntarily. Those who were
pregnant or breastfeeding, or had a history of chronic dis-
ease, thyroid disorders, or any diet or obesity diet were not
included in the study.

3.2. Assessment

Dietary intakes during the past one- month was as-
sessed using a quantitative questionnaire on food fre-
quency Additionally, Beck Anxiety Inventory was used to
monitor the rate of depression. All information was col-
lected in the form of web-based questionnaires.

3.3. Procedure

Subjects were then randomly divided into experimen-
tal and control groups. The experimental group received
a balanced diet that was low in carbohydrates and high
in protein based on the calculation of their metabolism,
while at the same time engaging in aerobic exercise (walk-
ing) for 8 weeks with 75% of the maximum heart rate.
Control group did not receive any intervention during
the study period. The aerobic program was performed
for eight weeks (4 sessions per week and 50 minutes per
session). Measurements of food consumption was done
based on defined units such as spoons, palms, and plates,
and then the researchers converted this information into
grams based on the household scale, and finally calcula-
tions related to calories consumed and the percentage of
macro-nutrients was calculated. Prior to the study, all sub-
jects were asked to complete a consent form, and the proce-
dure was fully explained to them, and participants were as-
sured that the study had no potential harm or side effects.

3.4. Data Analysis

After performing and obtaining the findings, indepen-
dent t-test was used to analyze the data and a significance
level was set at P ≤ 0.05. The statistical analysis was per-
formed using the SPSS v21.0 software (SPSS Inc., Chicago,
IL). Data are presented as mean ± SD in the table and the
text.

4. Results

Table 1 shows the general characteristics of partici-
pants.

The used food of participants during the past six
month are listed in Table 2 for both control and experimen-
tal groups.

As it can be seen in Table 3, the rate of depression
was significantly improved in experimental group (P =
0.001), however, no significant change was found for con-
trol group (P = 0.17)

5. Discussion

Research has shown that there is a direct link between
obesity and psychological disorders such as depression,
stress and anxiety (12, 13). Since the effect of nutrition
on body health is well understood, in this study, the aim
of the researchers was to investigate the effect of a low-
carbohydrate and protein diet along with aerobic physical
activity on the health status of obese women. The ratio-
nale for selecting female subjects for this study is also due
to the fact, it seems that the number of women suffering
from depression is higher than that of men due to vitamin
D deficiency caused by less exposure to sun due to Hijab. In
the present study, a significant inverse relationship was ob-
served between consuming a low-carbohydrate and high-
protein diet and aerobic exercise (walking) with the risk of
depression in obese individuals. It was shown that a low-
carbohydrate and high-protein intake had a significant ef-
fect on rate of depression among study participants.

According to global statistics, cognitive impairment is
the fifth leading cause of disability in the world, which
directly affects the quality of human life and has dire so-
cial consequences (14). Among the environmental factors
affecting these disorders, we can mention the nutritional
factor. The effect of nutrition on physical and mental
health has been proven many times in various studies (15,
16).

Although numerous studies have been conducted on
the effects of dietary programs on mental health in dif-
ferent populations, less attention has been paid between
specific diets such as low carb and protein diets on the
mental health index. Although the exact mechanism is un-
known, various mechanisms have been proposed to iden-
tify the association between low-carbohydrate and high-
protein diets and mental health indicators. The observed
association may be due to the low glycemic index of a
low-carbohydrate diet, as consuming a diet with a low
glycemic index is associated with a reduced risk of insulin
resistance, which in turn is associated with a reduction in
neurological deficits and mental disorders. On the other
hand, a low carb and high protein diet is associated with
an increase in unsaturated fatty acids. Unsaturated fatty
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Table 1. The General Characteristics of Participants

Groups N Minimum Maximum Mean Std. Deviation

Control

Age 15 27 40 33.60 4.579

Height 15 156 167 161.87 3.907

BMI 15 30 36 32.47 4.99

Weight 15 81 105 92.1 12.3

Experimental

Age 15 20 35 28.07 8.6

Height 15 158 170 161.67 4.3

BMI 15 31 37 34.3 3.9

Weight 15 80 83 93.6 6.8

Table 2. Used Food of Participants in Control and Experimental Groups

Groups Rice Spaghetti Potato Meat Chicken Fish Egg Oil Fast Food dairy Vegetables Nuts Grain Fruit Water

Control

Mean 16.93 1.79 4.93 1.93 1.64 2.93 1.64 1.36 3.64 1.93 1.64 4.71 3.14 9.86

N 14 14 14 14 14 14 14 14 14 14 14 14 14 14

SD 8.01 1.31 1.97 1.38 .929 1.26 1.447 1.008 .842 1.07 1.008 2.26 1.09 3.20

Experimental

Mean 17.20 2.07 3.27 1.80 1.07 2.20 1.73 1.47 2.93 1.13 2.13 3.80 2.73 8.27

N 15 15 15 15 15 15 15 15 15 15 15 15 15 15

SD 4.17 .799 2.40 .941 .961 1.01 1.100 .915 1.387 .915 1.76 1.474 1.223 3.08

Total

Mean 17.07 1.93 4.07 1.86 1.34 2.55 1.69 1.41 3.28 1.52 1.90 4.24 2.93 9.03

N 29 29 29 29 29 29 29 29 29 29 29 29 29 29

SD 6.210 1.067 2.329 1.156 .974 1.183 1.257 .946 1.192 1.05 1.44 1.921 1.163 3.19

Table 3. Paired Samples Test

Group

Paired Differences

Mean
Std. Devi-

ation

Std.
Error
Mean

95% Confidence Interval of the Difference t df Sig

Lower Upper

Control

Pretest - posttest
depression

-1.867 2.295 0.593 -3.138 -0.596 -3.150 14 0.17

Experimental

Pretest - posttest
depression

11.000 7.728 1.995 6.721 15.279 5.513 14 0.001

acids are associated with reduced oxidative stress damage
to neurons and decreased concentrations of monoamines
and catecholamines, and can improve the function and
proper secretion of neurotransmitters and reduce psycho-
logical symptoms such as anxiety and depression (17, 18).

Consistent with the results of the present study, Gal-
letly et al, In a clinical trial showed that consuming
high-protein and low-carbohydrate diets improved de-
pressive symptoms compared to low-protein and high-
carbohydrate diets (19). The difference between the
present study and the Galletly study was that they did not
use physical activity in their study. Marcus, et al. Also

showed that limiting the percentage of carbohydrates con-
sumed in the diet by combining 35% protein, 64% fat and 1%
carbohydrate compared to a high-carbohydrate diet (29%
carbohydrate) had a significant effect on improving de-
pression in women (11). Therefore, it seems that finding
the right percentage of carbohydrates and proteins based
on research conducted in a laboratory and closely mon-
itored and controlled can clarify these ambiguities. In a
prospective study with a large sample size, Yarizadeh, et
al showed that increasing glycemic index in the diet in-
creases the risk of depression, while the more fiber and
vegetables in the diet, the more improvement, and de-
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pression status can be (20). On the other hand, White-
ford, et al. Showed that the higher the intake of unsatu-
rated fatty acids in the diet compared to saturated fatty
acids, the lower the risk of depression (21). Although the
exact mechanism is unknown, various mechanisms have
been proposed to identify the association between low-
carbohydrate and high-protein diets and mental health in-
dicators. The observed association may be due to the low
glycemic index of a low-carbohydrate diet, as consuming a
diet with a low glycemic index is associated with a reduced
risk of insulin resistance, which in turn is associated with
a reduction in neurological deficits and mental disorders.
On the other hand, a low carb and high protein diet is as-
sociated with an increase in unsaturated fatty acids. Un-
saturated fatty acids are associated with reduced oxidative
stress damage to neurons and decreased concentrations
of monoamines and catecholamines, and can improve the
function and proper secretion of neurotransmitters and
reduce psychological symptoms such as anxiety and de-
pression. As a result, although, it was shown that there
may be a significant effect of a low carb and high protein
pattern with aerobic exercise on improving mental disor-
ders such as depression, anxiety and stress, further study,
especially with larger samples and prospective design is
needed to confirm the results.
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