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Introduction most easily overlooked factors of hearing impairment. Studies

have shown that obesity has a negative impact on vascular
People will be exposed to noise sources, diseases or accidentsin  function, especially on highly vascularized organs such as the
their daily work and life, resulting in different degrees of hearing  auditory system, which may lead to hearing impairment or even

impairment. Among many factors, obesity caused by abnormal  |oss. A potential mechanism of obesity-induced hearing loss is
fat or excessive accumulation, as a health risk, is often one of the
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that excessive adipose tissue causes pressure on the capillary
wall, leading to vasoconstriction of the inner ear and damage
to the inner ear system, which is manifested as human hearing
loss [1]. On the basis of previous studies on hearing impairment
caused by obesity, we put forward the opposite hypothesis. What
is the relationship between hearing impairment and the incidence
of obesity? This may be because hearing impairment can affect
people's physical activity, mental health and eating habits, and
ultimately lead to obesity or not obesity. Therefore, we analyzed
the relationship between hearing impairment and obesity, and
obtained the relationship between independent variables and
dependent variables. From the perspective of the auditory
sensory system, we aim to return the research recommendations
to body obesity.

Materials and Methods

Population

In Figure 1 The National Health and Nutrition Survey (NHANES)
is a well-known public database in the United States. It is a
population-based cross-sectional survey that combines interviews
and physical examinations to collect health and nutritional
status information for adults and children in the United States.
[2] The NHANES protocol was endorsed by the Research Ethics
Review Committee of the National Center for Health Statistics;
all adult subjects provided written consent notices. [3] This study
extracted data from three aspects of the 2015-2016 National
Health and Nutrition Examination Survey (NHANES), including:
Demography, hearing impairment, and Body Mass Index (BMl).
After eliminating invalid data (missing, blank), a total of 4391
samples were included (including 2149 males and 2242 females,
with an average age of 49.43 + 17.590). In the process of research
and design, the process of data screening is shown in the following
figure.
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Hearing impairment assessment

The Hearing Measurement Questionnaire (AUQ) provides
interview data on self-reported hearing status, tinnitus, history
of hearing screening, use of hearing aids, use of hearing aids,
and risk factors for hearing loss. We selected the 'general hearing
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status (AUQO54)' to assess hearing impairment. Hearing status
was assigned as a count variable. 1=excellent; 2=good; 3=a little
trouble; 4=moderate hearing trouble; 5=a lot of trouble; 6=deaf.

Obesity assessment

Body Mass Index (BMI) is a common index to measure the degree
of obesity and health in the world. Body Mass Index (BMI) from
NHANES body measurement data was included in this study.
Body mass index data are collected by trained health technicians
at the Mobile Inspection Centre (MEC) and recorded with the
assistance of a recorder. Among them, health technicians need
to receive a two-day training. Body Mass Index (BMI) is the data
obtained after calculation. The calculation method is to divide the
weight in kilograms by the square of height in meters (kg/m2),
and then rounded to one decimal point. According to the purpose
of the study, we divided BMI into four standard categories in the
original data: lean (< 18.9 kg/m2), normal (19.0-24.9 kg/m2),
overweight (25.0-29.9 kg/m2) and obesity (= 30.0 kg/m2) [4].
Body Mass Index (BMI) > 30.0 kg/m2 was used as the standard of
obesity, and obesity was assigned as a count variable: 1=obesity;
2=not obesity.There are long standing computational models of
CAs [17,18]. Here the system represents a set of neurons that
have particular parameters. When sufficient activity is sent
into the system, the CA ignites, then follows a Snoopy curve of
activation. That is the system initially has a burst of activity, then
the activity gradually decreases, until it can no longer support
the reverberating activity and then the activity, collapses to
below the baseline activity. (It is called a Snoopy curve because a
plot of neurons firing by time looks something like Snoopy lying
on his dog house.) Unfortunately, these models have not been
simulated in spiking neurons.

Covariates

The covariates of this study include gender, age, race, education
level, marital status, income poverty ratio, current health status
and sedentary behavior. Gender is divided into male and female;
age is divided into 20-39 years old, 40-59 years old and > 60 years
old; race is divided into Mexican Americans, other Hispanics,
non-Hispanic whites, non-Hispanic blacks, non-Hispanic Asians
and other races; the education level is divided into high school
education below, high school education and high school
education above; marital status is divided into cohabitation,
married living alone (widowed, divorced and separated) and
unmarried; the income poverty ratio is calculated as the ratio
of household income to the poverty criterion of the survey year.
In this study, we divided the income poverty ratio into poverty
(<1.3) and middle income (> 1.3) [5]; the current health status
is divided into excellent, good and poor; sedentary behaviour is
divided into 0-299 min, 300-599 min, 600-899 min and 900-1200
min.

Quality control

Trained interviewers use the Computer-Aided Personal Interview
System (CAPI) to ask questions in the Mobile Examination Center
(MEC). The personal interview system is programmed with built-
in consistency checks, which can effectively reduce data entry
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errors. At the same time, regular quality control inspections were
conducted on the collected data, and training was conducted on
the interviewer's feedback questions to ensure the reliability and
validity of the data.

Statistical analysis

We used Microsoft Excel 2010 to process the raw data collected
by NHANES, including the exclusion of missing and useless
(rejected, unknown) items. The final database is: Demographics
of adults aged 20 and above in the United States, hearing
impairment and obesity information. According to the purpose
of the study, we analyzed the descriptive characteristics of
hearing impairment. Chi-square test was used for univariate
analysis of count variables, and Kruskal-Wallis rank sum test was
used for univariate analysis of measurement variables. Variables
with statistical significance in univariate analysis were included
in binary logistic regression analysis. Binary logistic regression
model was used to analyze the effect of hearing impairment on
obesity was analyzed. A-entry=0.05 and a-exit=0.10 were used to
select and exclude variables.

When analyzing the relationship between hearing impairment
and obesity, we use hearing impairment as an independent
variable and obesity as a dependent variable. In order to exclude
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the influence of confounding variables, we established the
following model: Model I: no adjustment of variables. Model
II: based on model |, demographic variables (gender, age, race,
marital status and current health status) were added to adjust.
Model lll: based on model I, sedentary behavior was added to
adjust.

Statistical Product and Service Solutions (SPSS 26.0) was used to
analyze the data, and a two-sided test P value of less than 0.05
was defined as statistically significant.

Results

Data analysis

Demographic characteristics analysis:This study included a total
of 4391 American adults aged 20 and above from 2015 to 2016
in NHANES, and the participants had completed the collection of
demographic data. Participants included 2149 males and 2242
females, with an average age of 49.43 + 17.590. After analysis, we
found that the demographic characteristics of hear impairment,
gender, age, race, education level, marital status, current health
status (all P<0.001) and income to poverty (P=0.016) were
statistically significant, sedentary behavior (P=0.053) were not
found statistical differences (Table 1).

Table 1: Demographic characteristics of hear impairment in Americans aged 20 years and older.

Characteristics Sample Excellent Good

capacity

© Under License of Creative Commons Attribution 3.0 License

A little
trouble

A lot of Deaf

trouble

Test
statistics

Moderate
trouble




Binary logistic regression analysis

The relationship between hearing impairment and obesity: In this

study, in the statistical test of hearing impairment and obesity,
the variables of gender, age, race, education level, marital status,
current health status and income to poverty were statistically
significant. Therefore, the above variables are included in
the binary logistic regression model for analysis. In order to
eliminate the influence of confounding variables, we established
the following model: Model I: No adjustment of variables,
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OR=1.114, 95%Cl: 1.050-1.181. Model Il: On the basis of Model |,
demographic variables (gender, age, race, education level, marital
status and income to poverty) were added to adjust, OR=1.109,
95%Cl: 1.039-1.183. Model Ill: On the basis of Model II, sedentary
behavior was added to adjust, OR=1.100, 95% CI:1.030-1.174
(Table 2). The results show that after adjusting for confounding
factors, hearing impairment is a risk factor for obesity. The more
severe the hearing impairment, the more likely it is to become
obese.
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Table 2: Binary Logistic regression analysis results of hearing impairment and obesity.

Discussion

Through the logistic regression analysis of NHANES 2015-2016
data, we found that hearing impairment is associated with an
increased risk of obesity. These findings come from the results
of binary logistic regression analysis. Therefore, we discuss
the relationship between hearing impairment and obesity in
the following sections. In the current study, the direct causes
of obesity caused by unhealthy living habits such as excessive
drinking, smoking, insufficient exercise and overeating have
been identified or verified [6]. Other studies have shown that
infrequent or lack of exercise and personal education level are
the determinants of obesity [7-12]. Kadouh and Acosta's research
shows that obesity is a multi-factor interaction that leads to
energy imbalance and weight gain [13,14]. Therefore, we believe
that the decisive factors leading to obesity include biological
factors, environmental factors and behavioral factors. Hearing
impairment can be classified as obesity caused by biological
factors. Studies have shown that the elderly with hearing
impairment, especially those with higher levels of hearing
impairment, have lower levels of physical activity and longer
sedentary behaviour [15]. Gispen et al. found that moderate
or greater hearing loss was independently associated with
decreased physical activity levels in the sample of the elderly in
the United States [16]. From this point of view, people with hearing
impairment have less enthusiasm and initiative to participate in
physical activity, which may lead to slow body metabolism, fat
accumulation and increase the risk of obesity. In addition, the
association between hearing impairment and obesity may also
be: Hearing impaired people accept distorted sounds, resulting in
poor language comprehension and communication skills, forming
a psychological state of social isolation, and then reluctant to
participate in physical activity or seek psychological comfort by
overeating, eventually making the body obese. The results of
this study suggest that the more serious the degree of hearing
impairment, the greater the possibility of obesity. We explain
this result as hearing impairment can affect mental state and
cognitive function, so that people's physical activity and eating
behavior have a negative impact, increasing the possibility of
obesity [17-19].

© Under License of Creative Commons Attribution 3.0 License

OR(95%Cl)

Conclusion

The results of this study show that hearing impairment is positively
correlated with obesity. The more severe the hearing loss, the
greater the risk of obesity. There are several limitations in this
study: (a) This study only extracted data from 2015-2016, so the
collected data span is relatively short. In future research, we plan
to extract more years of data to further verify the conclusions
of this study. (b) The causes of sedentary activity and obesity
are diverse, when we exclude the influence of confounding
factors, we only consider excluding demographics (gender,
age, race, education level, marital status, income poverty ratio
and current health status), and cannot exclude the influence of
more confounding factors. measurement in the United States, so
the results and conclusions of the study can better explain the
problems existing in the American population, and cannot explain
obesity problems in other countries and regions of the world.
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