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The Association Between Changes in Body Mass Index
and the Risk of Depression

ABSTRACT

Objective: In recent years, the risk of depression has increased among young people, and
changes in body mass index (BMI) during childhood may be important factors in their
development. However, the relationship between changes in BMI during childhood and
the risk of depression needs further research and exploration.

Methods: The annual health examination data were collected from Physical Examination
Center of Wuhan Mental Health Center Hospital, including 1226 students. The height and
weight of students at the age of 11, 14, and 17 were recorded in sequence, and at 18 years
old, these students were followed up according to the Hamilton Depression Scale (HAMD)
to evaluate the depression. The relationship between BMI trends and depression was ana-
lyzed through Logistic regression analysis.

Results: The growth trend of BMI was divided into normal growth, slow growth, and exces-
sive growth. The odds ratio (OR) value for depression in the slow growth was 1.218 (95%
Cl, 0.995-1.493) compared to the normal growth, which was no significant difference (P =
.056). The OR value for depression in the excessive growth was 1.982 (95% Cl, 1.243-3.177)
compared to the normal growth, which was significant difference (P =.003).

Conclusion: The rapid growth of BMl is correlated with the occurrence of depression in
young individuals and may be a contributing factor to the development of depression in
this demographic.
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Introduction

Depression is one of the diseases with the greatest impact on global public health. The
main clinical feature is continuous and long-term depression, accompanied by somatization
symptoms such as chest tightness and shortness of breath, which are the most important
types of psychological disorders in modern people. The occurrence of depression will lead
to shortened life expectancy, decreased quality of life, and increased medical costs.™ So far,
the etiology of depression is not very clear, but it can be confirmed that various biological,
psychological, and social factors are involved in the pathogenesis of depression.>¢ The recent
relationship between body mass index (BMI) and depression has attracted everyone’s atten-
tion.” The level of BMI is a commonly used international standard to measure the degree of
obesity and health of the human body, which is also closely related to people’s health lev-
els. The BMl is related to disease mortality, disability, and psychological disorders.?? Studies
have shown that depression is associated with unhealthy lifestyles and diet,'*'* which in turn
affect BMI. Thus, depression is related to BMI, but its mechanisms are complex.'* Some studies
have shown that depression and BMl interact and can worsen each other. High BMI can affect
the risk of depression through biological mechanisms such as hormone release, inflamma-
tion, and stress system disorders.''

In recent years, more and more studies have shown that changes in BMI during childhood may
be associated with depression in adulthood, and there may be a bidirectional association."®
A cross-sectional study® in Iran showed BMI had a positive correlation with depression in

@ ® @ Copyright@Author(s) - Available online at alpha-psychiatry.com.
Content of this journal is licensed under a Creative Commons Attribution-NonCommercial 4.0

International License.

480

ORIGINAL ARTICLE

Alpha Psychiatry 2024;25(4):480-484
DOI: 10.5152/alphapsychiatry.2024.231314

Jian Wang'*

Hong Zhang?*

'Department of Trauma, Wuhan Mental
Health Center, Wuhan, Hubei, China
2Department of Psychotherapy, Wuhan
Mental Health Center, Wuhan, Hubei, China

*These authors contributed equally to this
work and shared the first authorship.

Corresponding author:
Jian Wang
< 18120215173@163.com

Received: August 11,2023

Revision Requested: October 17, 2023
Last Revision Received: April 19,2024
Accepted: April 23,2024

Publication Date: June 28, 2024

Cite this article as: Wang J, Zhang H. The
association between changes in body mass
index and the risk of depression. Alpha
Psychiatry. 2024;25(4):480-484.



Wang et al. Association of Changes in BMI with Risk of Depression

adolescents. Pine?' conducted a prospective study on the relation-
ship between psychopathology and obesity in male and female ado-
lescents. The results indicated that compared to male youth, female
obesity could lead to depressive symptoms. In addition, other studies
have shown that increased BMI is also associated with an increased
risk of depression.”? However, these findings are inconsistent, and
some studies have not found a relationship between adolescents’
BMI and the risk of depression.?*** Therefore, by studying the rela-
tionship between changes in BMI during adolescence and the risk of
depression, we aim to investigate whether changes in BMI in children
are one of the risk factors for depression.

Methods

Data Collection

The annual health examination data were collected from the Physical
Examination Center of Wuhan Mental Health Center Hospital, includ-
ing 1226 students. These students were 11 years old in 2015, and
the data on height and weight at the ages of 11, 14, and 17 were
recorded in sequence. In 2022, these students were followed up at
the age of 18 to assess their depression status. The included stu-
dents needed continuous and complete health examination data
and personal information, willing to receive follow-up and had men-
tal health, without mental and behavioral disorders such as atten-
tion deficit hyperactivity disorder and autism. Data were collected
and managed by Wuhan Mental Health Center Hospital. The study
was conducted in accordance with the Declaration of Helsinki and
the International Conference Guidelines for Good Clinical Practice.
Approval was obtained from the Ethics Committee of Wuhan Mental
Health Center Hospital (ID: 2021R0713).

BMI=Weight (kg)/Height?(m)

Assessment Scales

We used the Hamilton Depression Scale (HAMD)? 25 for the follow-up
of 18-year-old students to evaluate their depression status. This scale,
developed by Hamilton in 1960, is the most commonly used scale in
the clinical assessment of depressive status and includes 17 items. The
total score is 52 points, with a score of <7 indicating no depression,
7-17 indicating possible depression, 18-24 indicating definite depres-
sion, and =24 indicating severe depression.® This scale involves 2
trained assessors conducting a joint HAMD examination on patients,

MAIN POINTS

« The rapid growth of BMI is associated with an increased risk of
depression.

« Thereis ahigherincidence of depression among young individuals.

-« The proportion of males experiencing severe depression is higher
than that of females.
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usually through conversation and observation. After the examination
is completed, the 2 assessors independently rate each patient.

Quality Control

The researchers explained the procedure and significance of the
experiment in detail to the parents or guardians of the children
before collecting annual health examination data for students and
obtained signed the informed consent. Participants were excluded
from analysis: (1) they were not suitable to continue to participate
in the study due to major diseases; (2) they moved or lost contact
for various reasons to move, lose contact; (3) they did not cooper-
ate with the questionnaire evaluation; or (4) their parents or guard-
ians reported depressive symptoms had diagnosed depression or
received psychotherapy.

Statistical Analysis

We collected statistics on participants’ BMI levels and then combined
the records at each time point to analyze the growth trend of BMI.
SPSS v27.0 software (IBM SPSS Corp.; Armonk, NY, USA) was used
for statistical analysis of the data, and the height, weight, and BMI
data of students were represented by the M (P,,, P,J). Latent variable
mixed growth model was used to classify BMI growth trends, which
was performed using Mplus 8.3. The relationship between depres-
sion and BMI growth trend was tested using logistic regression.
The students with a HAMD score >17 were classified as depression,
with depression as the dependent variable (depression=1, non-
depression=0), and BMI growth trend as the independent variable
for logistic regression analysis. In all analyses, a 2-tailed P < .05 was
considered statistically significant.

Results

The BMI Situation of Student

Table 1 showed that a total of 1226 students were recorded at the
median (P,,) height and weight at ages 11, 14, and 17 years old,
including 650 boys and 576 girls. The results showed that the median
height for boys, the median height at ages 11, 14, and 17 was 1.44
m, 1.65 m, and 1.72 m, respectively. The height of girls at ages 11, 14,
and 17 was 1.46 m, 1.59 m, and 1.61 m. The weight of boys at ages
11,14, and 17 was 31.12 kg, 53.66 kg, and 62.28 kg, respectively. The
weight of girlsatages 11, 14, and 17 was 36.10 kg, 47.96 kg, and 51.43
kg. The median (P,,) BMI calculated based on height and weight is
shown inTable 1, and the results showed that the BMI of boys at ages
11, 14, and 17 was 11.76 (kg/m?), 19.66 (kg/m?), and 20.89 (kg/m?),
respectively. For girls aged 11, 14, and 17, the BMI was 16.71 (kg/m?),
18.65 (kg/m?), and 20.12 (kg/m?), respectively.

Depression in 18-Year-Old Youth
Following up on these 1226 students at the age of 18, based on the
HAMD depression score in Table 2, the results showed that boys had

Table 1. Height, Weight, and Body Mass Index of Boys and Girls at Ages 11, 14,and 17, M (P, P,,)

Boys Girls
Items 11 14 17 11 14 17
Height (m) 1.44 (1.40,1.47) 1.65 (1.61, 1.69) 1.72(1.65,1.77) 1.46 (1.43,1.49) 1.59(1.55, 1.64) 1.61(1.58,1.63)
Weight (kg) 37.12(32.23,44.53) 53.66 (49.32,61.73) 62.28 (58.33,69.48) 36.10(33.00,41.23) 47.96 (44.76,53.73) 51.43 (49.2155.29)
Body mass index 17.67 (16.5,18.67)  19.66 (18.5,20.72) 20.89(20.23,21.66) 16.71(15.59, 17.83) 18.65(17.76,19.78) 20.12(19.34,21.32)
(kg/m?)
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Table 2. HAMD Score at 18-Years-Old Follow-up

Table 3. Logistic Regression of Depression and BMI Growth Trend

HAMD Score Item B SE P OR 95% Cl
Sex <7 7-17 18-24 >24 Normal growth 1
Boys 156 (24%) 210 (32%) 189 (29%) 95 (15%) Slow growth 0.198 0.104 056  1.218  0.995-1.493
Girls 141 (24%) 170 (30%) 200 (35%) 65 (11%) Excessive growth  0.684 0.241 003 1982 1.243-3.177

HAMD, Hamilton Depression Scale.

BMI, Body Mass Index; Cl, Confidence Interval; OR, Odds Ratio.

the highest number of depression scores at 7-17, with 210 students
(32%), and girls had the highest number of depression scores at
18-24, with 200 students (35%). Overall, the number of people with
scores greater than 24 was relatively small.

The Relationship between Depression and the Trend of Body
Mass Index Growth

The BMI growth trend of boys and girls showed 3 patterns: slow
growth, normal growth, and excessive growth, as shown in Figure 1.
The results showed that P-value of Hosmer-Lemeshow was 0.326,
and the Odds Ratio (OR) value for depression in the slow growth
group was 1.218 (95% Cl, 0.995-1.493) compared to normal growth,
which showed no significant difference (P = .056). The OR value for
depression in the excessive growth group was 1.982 (95% Cl, 1.243-
3.177) compared to normal growth, which was a significant differ-
ence (P=.003), as shown in Table 3.

Discussion

Our study confirms a certain relationship between the rapid growth
trend of BMI and the occurrence of depression. The acceptance of
high BMI varies among different cultures, and this study suggests
that the rapid growth of BMI in the context of Chinese culture is also
related to the occurrence of depression in adolescents. These clinical
results suggested that an excessive increase in BMI can affect the
level of depression in youth, who are at high risk of depression. A
study?” showed that BMI and depression have a very noteworthy
correlation. Pine’s longitudinal study?*' showed that excessive BMI
growth during adolescence was a risk factor for the development
and persistence of depression. These results are consistent with
those of our study. The possible mechanism of BMI changes leading

to depression was the role of neurobiology, such as the serotonin
system and the hypothalamic-pituitary—-adrenal axis. At the same
time, the excessive or slow increase in BMI was also related to diet.
Teenagers who overeat or eat very little daily were more or less
affected by their emotions, which indirectly confirmed the asso-
ciation between body mass index and depression in adulthood.
However, there is a very complex mechanism between BMI and
depression, and more research is needed to elucidate the relation-
ship between them.

Our finding of an association between chronically high BMI and
depression suggests that BMI may be a risk indicator. Therefore, risk
factors that contribute to the sustained increase in BMI in children
should be reduced. For example, social stressors such as bullying
may easily change eating behavior in adolescents,® the influence
of estrogen may be relevant, as changes in estrogen levels are asso-
ciated with depressive symptoms throughout a woman'’s life.2%3°
Controlling weight and improving dietary structure may also have
a positive impact on mental health by maintaining a good BMI.
However, it is important to note that lifestyle factors such as dietary
habits and physical activity also play a significant role in the develop-
ment of depression. Nevertheless, these factors were not collected
and analyzed in this study, and this should be taken into consider-
ation when interpreting the results.

Furthermore, in our study, it can be observed that the proportion of
severe depression in males is slightly higher than in females (15% vs.
11%), while the proportion of moderate depression is slightly lower
than in females (29% vs. 35%). Our analysis suggests that males may
be relatively less inclined to seek mental health support, potentially
leading to a higher likelihood of falling into severe depression with-
out timely intervention.
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Figure 1. The BMI growth trend pattern of student.
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The shortcomings of this study are: firstly, the clinical data adopt a
holistic sampling method, and the recruitment area for participants
is relatively simple, which may affect the breadth of the sample; sec-
ondly, the sample of participants only selected the age of 18 as the
endpoint and did not cover the entire youth category. This group of
people can be included in future studies. Thirdly, one of the symp-
toms of depression is rapid weight gain and loss, so more research
is needed on the causal relationship between depression and the
trend of BMI changes. Finally, due to the failure to collect baseline
depression status from students, this may have a slight impact on
our results. However, we have made every effort to exclude it, and we
know that there are not many cases of depression at the age of 11.
Therefore, we believe that our results are reliable.

The rapid growth of BMl is correlated with the occurrence of depres-
sion in young individuals and may be a contributing factor to the
development of depression in this demographic. This provides a
new perspective for the prevention and intervention of depression.
Further research may help deepen our understanding of the mecha-
nism between BMI changes and depression, thus providing more
effective intervention measures for the mental health of adolescents.
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