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Abstract

Background: The professional efficiency of personnel and medical staff is among the most critical issues in the Covid-19 pandemic. Studies have
shown that being obese/overweight is among the causes of anxiety and related to reduced professional efficiency. This study aimed to compare
anxiety and professional efficiency among normal- and overweight/obese medical staff during the Covid-19 outbreak.

Methods: To conduct this study, 82 overweight/obese and 79 normal-weight healthcare employees at the Arak University of Medical Science,
Arak, Iran, were participated. The Beck Anxiety Inventory (BAI) a valid, reliable, and self-report questionnaire applied to measure anxiety. Weight,
height, and other demographic information were recorded. Body mass index (BMI) was calculated by dividing weight (kg) by height (m) squared.

Results: Results obtained from modeling BMI as a continuous variable concerning BAI showed a positive and significant association after
adjustment for age and gender (OR=2.61, 95% CI=1.32-5.16) and in the multivariate analysis (OR=2.83,95% CI=1.33-5.99). In addition, there was
a significant association between BAI and medical staff professional efficiency (OR=0.599, 95%CI=0.405-0.885). Also, a significant correlation
was seen between BMI and BAI scores.

Conclusions: Our findings add to the growing evidence that BMI is an independent predictor of mental disorders and can reduce professional
efficiency. As conclusion, training individuals on the harms of obesity and mental readiness to reduce mental disorders can effectively combat
disasters.

Keywords: Beck anxiety inventory; Body mass index; Coronavirus; Overweight; Severe acute respiratory syndrome

Abbreviations: BMI: Body Mass Index; BAI: Beck Anxiety Inventory; SARS: Severe Acute Respiratory Syndrome; MERS: Middle East Respiratory
Syndrome; WHO: World Health Organization; OR: Odds Ratio; CI: Confidence Intervals

Introduction
person from achieving their goals and when daily and regular

Anxiety is a diffuse, unpleasant, and vague feeling of fear, and activities are disrupted [2]. Anxiety can also affect professional

its origin is unknown, which causes uncertainty, helplessness, and performance and efficiency [3]. In general, environmental factors
physiological arousal [1,2]. The recurrence of previously stressful include sudden and unexpected changes, such as earthquakes,
illness, and a loved one’s death, which can contribute to anxiety
[4]. In addition to knowing the causes of anxiety, it is essential
to evaluate carefully and exam it. The Beck Anxiety Inventory
(BAI) is a valid, reliable, and self-report questionnaire designed to
measure the severity of anxiety in adults [5,6]. The questionnaire

is a 21-item scale in which the subject chooses one option that

situations or during which the person has been injured causes
anxiety in people. All human beings suffer from anxiety in their
lives, but chronic and severe anxiety is unusual and problematic
[2]. In psychology, anxiety is an advanced stage of chronic stress.
It becomes a mental health problem when, for example, it causes
discomfort to the person or those around them or prevents a
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gives the intensity of anxiety [6]. Each test group describes one
of the most common anxiety symptoms (mental, physical, and
panic symptoms) [6]. Coronavirus disease (COVID-19) caused by
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
as a pandemic is an environmental factor that contributes to
anxiety [7]. One of the most critical issues in this pandemic is the
involvement of personnel and medical staff. According to reports,
significant numbers of responding healthcare workers are
infected with the virus worldwide [7]. Consequently, maintaining
healthcare workers’ efficiency to deal with the pandemic is
exceptionally vital.

On the other hand, studies have shown that poor nutrition
and being overweight or obese are among the causes of anxiety,
and overweight people are more likely to be anxious [8-11]. The
possible mechanisms of the association between overweight/
obesity and anxiety have not been well demonstrated, but it
appears that hormonal and neurotransmitters changes can cause
anxiety in these individuals [12]. Obesity and overweight are
common problems in societies and impose substantial healthcare
costs [13]. So, in the USA, 41 percent of people have some degree
of obesity [14,15]. According to a study, overweight or obesity
combined and obesity statistics in low- and middle-income
countries were 31.5% (8.8-85.3%) and 10.2% (1.9-48.8%),
respectively [16]. In addition to non-communicable diseases such
as diabetes, cardiovascular disease, high blood pressure, and
various cancers, obesity is also associated with behavioral and
psychological disorders [17]. Therefore, it seems to be a difference
between normal-weight people and overweight/obese ones in
dealing with disasters, such as those that occur in pandemics.
Since medical staff/healthcare workers are high-risk groups in
the spread of infectious diseases [7] and due to high awareness,
changing working hours, insufficient rest, and other factors are
more at risk for mental disorders such as anxiety. Due to the
prevalence of Covid-19 and the unknown factors of this virus
pathology, and the insufficient and inaccurate information about
the prevention, treatment, and control of this virus, it seems that
the incidence of mental disorders, including anxiety, may increase.
This study aimed to investigate anxiety and professional efficiency
in normal- and over-weight-personnel and medical staff.

Methods

Full protocol and method of the study published elsewhere
[18]. Data were collected from 78 normal-weight medical staff
and personnel (as the control group) and 82 overweight/obese
(BMI>25) (as case group) at Arak University of Medical Science
(AUMS), Arak, Iran. The relevant committee also approved the
final version of the article. Conscious consent was required, so
only those who were fully willing to participate entered the study.
The BAI questionnaire was available online through the university
portable to personnel and medical staff. The BAI can be used
online on smartphones, and computer systems were given to all
personnel and medical staff of AUMS who were eligible to enter
the study and wish to cooperate. Sampling was done through the
university portal and in the form of public information. The link
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to the questionnaires was provided to all staff and personnel.
Weight, height, and other demographic data were recorded
self-reportedly. The School of Health of the Arak University of
Medical Sciences and Research Core entitled “Covid-19” at Arak
University of Medical Sciences Research and Ethics Committee
were approved the study protocol. The code of ethics number
LR ARAKMU.REC.1398.330 was assigned to this study. Written
informed consent was obtained from all study participants

Inclusion and exclusion criteria
a) Beone of the personnel and medical staff of AUMS.
b) Having at least one year of work experience in AUMS.
c) Bepresentin AUMS at the pandemic.
d) Hasnotretired during the pandemic.

e) She/he or a family member did not have the disease or
did not show any symptoms.

f)  Willingness to cooperate

g) Does not be a volunteer staff.

Statistical analysis

Descriptive analyses were carried out using a t-test for the
continuous variables and a chi-square test for the categorical
variables. The BMI (as a dichotomous variable) was examined
across the following characteristics: age, sex, education, smoking,
income level, job category, tenure, and marital status. Analyses
focusing on the association of BMI scores and BAI were carried
out using BAI as a continuous variable. For studies focusing on
BAI as an outcome, the BAI was analyzed as a continuous variable.
0dds Ratio (OR) and 95% confidence intervals (CI) for the BMI
were estimated using linear regression and OR and 95% CI for
BAI as an outcome was assessed using logistic regression models,
adjusting for age and gender, and then fitting a model with
additional adjustment for the job category, education, smoking,
marriage status, income level, and having direct contact with
Covid-19 patients. The partial correlation was used to estimate
the coefficients between BMI and BAI scores in the subjects.
Statistical tests were performed using SPSS 25; all p values were
based on two-sided tests.

Results

Table 1 shows the distribution of 78 normal-weight
participants (BMI < 24.99) and 82 overweight/obese (BMI>25)
according to selected variables. A partial correlation between
BMI and BAI scores has been shown in Table 2. According to
Table 2, a significant correlation was seen between BMI and BAI
scores after controlling for (gender), (age and gender), (gender
and marital status), and (age, gender, marital status); however,
a reverse correlation was seen between BMI and compliance
none of the correlations were significant. In addition, there was
an inverse correlation between BMI and performance. There
was an insignificant correlation between BMI and performance
after controlling for age, marital status, and gender (correlation=
-0.154; P-value=0.055). According to continuous and cut points
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of BMI, OR, and 95% CI for the BAI scores are shown in Table 3.
The results obtained from modeling BMI as a constant variable
concerning BAI showed a positive association in the multivariate
analysis (OR=2.83, 95% CI=1.33-5.99) after adjustment for age
and gender (OR=2.61, 95% CI=1.32-5.16). When the analysis
was carried out with BMI as a dichotomous variable and adjusted
for age and gender, subjects with normal weight were at 1.12
times higher odds of having higher BAI scores than overweight/
obese subjects (OR=1.12, 95% CI=1.01-1.25). After multivariable
adjustment, subjects with normal weight subjects were at 1.13
times higher odds of having higher BAI scores than overweight/
obese subjects (OR=1.13, 95% CI=1.01-1.28). Table 4 shows
ORs and 95% CIs for the association between BAI scores and

staff performance and compliance. According to Table 4, the
results obtained from modeling performance as a continuous
variable concerning BAI showed an insignificant association
after adjustment for age and gender (OR=0.914, 95% CI=0.751-
1.111) and a significant association in the multivariate analysis
(OR=0.599, 95% CI=0.405-0.885). When we entered compliance
as a quantitative variable in models, a significant association was
observed between the BAI and the compliance. After adjusting
for age and gender; OR and 95% CI for BAI and compliance were
0.078, 95% CI 0.020-0.314, showing that with increasing BAI
scores, compliance with medical principles decreases. In addition,
these results were significant after multivariate adjustment

(OR=0.018, 95% CI=0.002-0.154).

Table 1: Distribution of 78 normal weight (BMI<24.99) and 82 overweight/obese (BMI>25) to selected variables a, b

Mean+SD or N (%)
Characteristics Normal Weight (n=78) Overweight/Obese (n=82) Pvalue
Beck Anxiety Inventory scores d 72.48 86.15 <0.01
Age (year) 0.74
20-39 45 (57.69) 50 (60.97)
40-59 33 (42.30) 32 (39.02)
Job 0.3
University Teaching Stuff 10 (12.82) 12 (14.63)
Healthcare Professional 50 (64.10) 51 (62.19)
Lab Professionals 18 (23.07) 19 (23.17)
Tenure (year) 10.15+6.84 9.95+5.86 0.84
Marital status 0.29
Married 42 (53.84) 54 (65.85)
Single/divorced /widow 36 (46.15) 28 (34.14)
Sex 0.05
Females 49 (62.82) 39 (48.75)
Education 0.1
Lower than a bachelor’s degree 40 (51.28) 53 (64.64)
Higher than a bachelor’s degree 38 (48.71) 29 (35.35)
Smoking status 0.06
Never smoked 53 (67.94) 41 (50.00)
Smoking 15 (19.23) 26 (31.70)
Used to smoke 10 (12.82) 15 (18.29)
Income (Rials) <0.01
Up to 50 million Rials 26 (33.33) 40 (48.78)
Above 50 million Rials 52 (66.66) 42 (51.21)
Taking stress and anxiety control medicines 0.63
No 67 (85.89) 73 (89.02)
Direct contact with patients with Covid-19 0.51
No 39 (50.00) 42 (51.21)

a Comparison of mean of normal — overweight groups in case of normal distribution of variables by t-test and in case of abnormal distribution of

variables by Mann-Whitney test.
b Chi-square was used for categorical variables.
d Mean Rank
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Table 2: Partial correlation between Body Mass Index (BMI) a and Beck Anxiety Inventory (BAI) b scores, performance, and compliance.

Adjusted Factor BMI & BAI Scores BMI & Performance BMI & Compliance
Correlation Siéx_)'li;iicl:;r;():e Correlation Si(gzl_l,li,;iiclzg;e Correlation Si(gzr};;i:l:;r;;e

Age 0.144 0.07 -0.144 0.71 -0.11 0.16

Age and Education 0.124 0.12 -0.15 0.05 -0.039 0.62

Age and Marital status 0.141 0.07 -0.154 0.05 -0.108 0.75

Age and Gender 0.16 0.04 -0.144 0.07 -0.094 0.24

Age and Income Levels 0.133 0.09 -0.123 0.12 -0.086 0.28

Gender 0.16 0.04 -0.144 0.07 -0.094 0.23

Gender and Education 0.135 0.091 -0.151 0.05 -0.021 0.79

Gender and Marital status 0.163 0.04 -0.152 0.05 -0.092 0.24

Gender and Income Levels 0.144 0.07 -0.123 0.12 -0.077 0.33

Age, Gender, Education 0.14 0.08 -0.123 0.12 -0.076 0.34

Age, Gender, Marital status 0.156 0.05 -0.154 0.05 -0.093 0.24

Age, Gender, Income Levels 0.149 0.06 -0.123 0.12 -0.069 0.39

Age, Gender, Education, Marital Status, 0.136 0.09 0152 0.05 -0.03 0.71
Income

a As a categorical variable [78 normal weight (BMI<24.99) and 82 overweight/obese (BMI>25)]

b As a continuous variable.

Table 3: Odds ratios and confidence intervals for the association between the Beck Anxiety Inventory (BAl) scores and Body Mass Index (BMI).

Models BMI as a Continuous Variable OR (95% CI) P-value BMI as a Categorical Variable ? OR (95% CI) P-value
Model A 2.61 (1.32-5.16) <0.01 1.12 (1.01-1.25) 0.02
Model B 2.83 (1.33-5.99) <0.01 1.13 (1.01-1.28) 0.03

Model A: adjusted for age and gender

Model B: adjusted for age, gender, job category, education, smoking,
patients

a78 normal weight (BMI<24.99) and 82 overweight/obese (BMI>25).

marriage status, income level, and having direct contact with Covid-19

Table 4: Odds ratios and confidence intervals for the association between the Beck Anxiety Inventory (BAI) scores and staff performance and

compliance (n=160).

Models Performance P-value Compliance P-value
OR (95% CI) OR (95% CI)

Model A 0.914 (0.751-1.111) 0.36 0.078 (0.020-0.314) <0.01

Model B 0.599 (0.405-0.885) <0.01 0.018 (0.002-0.154) <0.01

Model A: adjusted for age and gender

Model B: adjusted for age, gender, job category, education, smoking,
patients

Discussion

Our study results showed that overweight/obese personnel/
staff had higher anxiety scores than normal-weight ones. Our
study showed that increased anxiety was more common in
overweight/obese personnel/staff. Some studies have shown
that obese people are more likely to experience stress and
anxiety [19]. A study analyzed 177047 participants’ data [19],
a significant difference in the prevalence of current depression,
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marriage status, income level, and having direct contact with Covid-19

lifetime diagnosed depression, and anxiety among people with
different BMI levels, independent of their disease status or other
psychosocial or lifestyle factors [19]. Various factors can cause
anxiety in overweight/obese people, such as hormonal changes
(imbalance), social factors such as social stigma, or others, as well
as low physical activity [20,21]. Although due to the heterogeneity
of the causes of obesity, it cannot be considered one or more
factors [21]. Some studies have shown that anxiety or stress itself
can cause obesity [21]. It is difficult to determine the cause-and-
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effect relationship. Whether obesity has caused mental disorders
or mental disorders has caused obesity [21]. Various factors
cause this vicious cycle, in which obesity increases. Markowitz
et al. combined the causes and mechanisms of biochemistry,
social, cultural, and others to show the complicated relationship
between BMI and depression [22]. On the other hand, Scott et al.
concluded a modest and/or no significant relationship between
obesity and mental disorders in women [23]. However, according
to their report, since the self-report of BMI limited the study,
it could be a reason that they could not clarify the direction or
nature of the relationship [23]. Although our study was based on
a self-report of BMI, we report promising results contrary to Scott
et al. [24] One of the most important factors influencing the fight
against diseases is the performance and adherence of personnel
to protocols. Studies have shown that staff adherence to protocols
canbe crucial to disease control [24,25]. Clawson etal. [26] showed
that compliance with protocols could increase organizational
efficiency. In addition, there is a theory that performance is
affected by anxiety [27]. Our study showed an inverse relationship
between BMI and adherence to health protocols (compliance).
However, the relationship was not significant, but this inverse
relationship in the study with a relatively low sample size could
be very encouraging. However, in some studies, this relationship
was significant [28]. Nishitani et al. [28] showed that eating
behavior could be affected by psychological job stress responses
such as stress/anxiety and depression. On the other hand, we
also observed a significant inverse relationship between BMI and
performance. Some studies have confirmed this finding [29,30].
Han et al. found an inverse relationship between obesity and job-
related physical exertion [29]. Our study results showed that an
increase in BMI score increases the odds of the BAI score. These
results were examined in different models, and in all of those
models, the odds ofgrowinganxiety scoresincrease withincreasing
BMI. On the other hand, there was an inverse relationship
between anxiety and staff performance and compliance. Anxiety
increases the odds of not adhering to protocols and reducing staff
performance. After adjusting additional confounders, the odds
of non-compliance and decreasing staff performance associated
with high anxiety scores were observed. In a study by Kim et
al,, researchers found that anxiety disturbed daily functioning
and reduced people’s performance [31]. Other studies have
suggested reducing performance concerning anxiety [32-34]. In
addition, some studies showed that people with anxiety are more
likely to disobey orders and do not adhere to protocols [34-37].
Therefore, it can be concluded that personnel in emergencies
and under much pressure are more prone to mental disorders
such as stress, anxiety, and depression. According to studies,
overweight or obese people are more likely to have mental
disorders. Their performance and adherence to protocols may
be affected compared to people with normal weight. On the
other hand, mental preparedness to deal with crises can reduce
these effects. Therefore, having educational programs to reduce

DOI: 10.19080/CRD0OJ.2021.15.555906

mental disorders and periodic reminders and teaching the harms
of obesity can be a successful program to increase organizational
efficiency. This strategy creates a win-win situation in which
people will be healthier due to their weight in the normal range
and reducing mental disorders.

Study strengths

This study is the first to examine the mental health of personnel
and medical staff dealing with Covid-19 and compare overweight/
obese and normal people. Another strength of this study includes
using a valid and reliable questionnaire, which assures us that the
results are accurate and strong enough. Furthermore, this study is
timely, as the data was collected in March 2020 and coincided with
the peak of Covid-19, which allowed achieving the best estimates
of the impact of independent variables. This study has a relatively
acceptable sample size, as about one-fifth of involved personnel
and medical staff participated.

Study limitations

Self-reporting of weight and height and the possible effect of
recall bias is a limitation of this study. Besides, the study included
a limited number of variables. Therefore, it is recommended that
studies be conducted with different designs and considering a
more comprehensive range of confounder variables.

Conclusion

Our findings added to the growing evidence that BMI is an
independent predictor of mental disorders. On the other hand,
obesity is associated with the nervous system’s functioning, and
obese people are more likely to get involved in mental disorders.
In addition, with the outbreak of disasters such as the Covid-19,
medical staff and personnel health systems are expected to
perform at their productivity peak. Still, anxiety and stress
reduce their efficiency and effectiveness, which is more common
in obese/overweight people. As a result, training individuals to
deal with obesity and keep them mentally ready to reduce mental
disorders can effectively combat disasters.
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