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Background: The outbreak of coronavirus disease 2019 (COVID-19) is a stressful and 
overwhelming situation for health care professionals (HCP), especially, who are caring for 
patients in the resource-limited health care settings of low-income countries. Due to the 
increasing number of COVID-19 cases in Ethiopia, HCPs are at risk for COVID-19-related 
anxiety and associated inadequate nutrition. However, the magnitude of COVID-19-related 
anxiety and its association with dietary diversity among HCPs is not well studied.
Objective: To assess the magnitude of COVID-19-related anxiety and its association with 
dietary diversity score among health care professionals in Ethiopia.
Methods: A web-based cross-sectional survey was conducted among HCPs working in 
university hospitals, primary hospitals, and health centers in south and southwest Ethiopia. 
A structured online survey questionnaire was designed on Google forms and carried out from 
May 15 to June 14, 2020. COVID-19-related anxiety was assessed using the coronavirus 
anxiety scale. Dietary diversity was measured using 9 items individual dietary diversity 
score. Data analysis was done using the Statistical Package for Social Sciences version 24. 
Multiple logistic regression was computed to identify independent factors associated with 
COVID-19-related anxiety. Statistical significance was set at p<0.05.
Results: The prevalence of COVID-19-related anxiety among health care professionals was 
found to be 20.2%. COVID-19-related anxiety is significantly associated with a low dietary 
diversity score [AOR=5.93 (1.67, 21.07)]. The other factors which are independently asso-
ciated with COVID-19-related anxiety are the presence of depression [AOR=6.98 (2.91–-
16.73)] and diploma educational status [AOR=0.16 (0.04–0.55)].
Conclusion: One-fifth of the study participants were found to have probable COVID-19- 
related anxiety. Designing a screening and intervention strategy for COVID-19-related 
anxiety among HCPs, particularly to those with low dietary diversity scores and depression, 
is recommended.
Keywords: COVID-19, anxiety, dietary diversity score, health care professionals

Introduction
The outbreak of coronavirus disease 2019 (COVID-19) is stressful for people 
around the world since it is declared as a pandemic by the World Health 
Organization (WHO).1 It is the most disrupting pandemic after the Second World 
War with higher morbidity and mortality around the world.2 Besides the impact of 
a pandemic, preventive measures such as lockdown affected the global economy, 
health, and social interaction. The most important aspect of health, which is 
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affected by the COVID-19 pandemic and its preventive 
measures such as lockdown, is mental health. The suffer-
ing and daily death reports due to COVID-19 occupied air 
time of all mass and social media around the world. Social 
media pandemic travels faster than COVID-19 and creates 
anxiety and panic the society.3

Many factors contribute to the disturbance of mental 
health during the pandemic. These are female gender, low 
income, living with others, higher negative feelings about 
consequences of the pandemic4–6 and, poor-perceived 
health status.6 Also, family detachment due to lockdown, 
and having a relative with COVID-19 infection were asso-
ciated with higher levels of depression, anxiety, and stress 
in the general population.6–8 Furthermore, living in rural 
areas, having a pre-existing physical or mental illness, and 
longer media exposure were associated with higher odds 
of anxiety and depression.9

During the COVID-19 pandemic, health care workers 
are suffering from depression, anxiety, psychological dis-
tress, and poor sleep quality.6 Fear of getting infected by 
a virus while treating patients is overwhelming and causes 
distress among health professionals.10 Specifically, health 
care providers who have direct contact with patients/cli-
ents are at increased risk of psychological impact due to 
the relatively higher risk of encountering COVID-19.10,11 

In response to the COVID-19 pandemic, health care work-
ers taking different measures such as strictly following 
infection prevention and control (IPC) measures, isolate 
themselves, and taking different measures before joining 
their family. These measures probably contributed to 
a higher prevalence of anxiety disorder among health 
care workers compared to the general population during 
the pandemic. Feelings of uselessness since COVID-19 
have no proven treatment and working with inadequate 
personal protective equipment (PPE), especially in devel-
oping countries, can result in significant stress.12 Besides, 
extensive involvement in care during death without being 
able to connect patients with their families, and practicing 
outside adequate clinical expertise can cause psychological 
stress.13

Systematic review and meta-analysis conducted 
between April and May 2020 show about 13% of health 
care professionals developed anxiety during the COVID- 
19 pandemic.13 The prevalence of anxiety symptoms 
among health care workers in China is 46%. In China, 
front-line health care workers had a higher risk of anxi-
ety, sleep difficulty, and overall psychological problems 
compared with other health care workers.14 The 

prevalence of anxiety disorder among health care provi-
ders during the COVID-19 pandemic in Nepal is 37.3%, 
with the majority of the participants having mild anxiety 
(27.3%).15 In Oman, 25.9% of the health care workers 
reported moderate to severe anxiety symptoms. Of these 
health care workers with anxiety, 17.7% had moderate 
and 8.3% had severe anxiety symptoms.16 The multina-
tional study conducted in Singapore and India reported 
an overall anxiety prevalence of 15.7% among health 
care workers. In this study, the prevalence of anxiety 
was 14.4% in Singapore and 17.1% in India.17 The pre-
valence of anxiety among health care professionals of the 
three COVID-19 most affected Regions in Cameroon is 
42.20% (27.10% for moderate anxiety and 15.10% for 
severe anxiety).18 A high prevalence of anxiety disorder 
during the COVID-19 pandemic was reported among 
health professionals worldwide. However, there is 
a lack of evidence about COVID-19-related anxiety in 
Ethiopia.

Existing evidence highlights that dietary diversity has 
a significant effect on people’s immunity and disease vul-
nerability during the COVID-19 pandemic.19 Poor dietary 
diversity has been linked not only with physical but also 
mental illnesses such as anxiety and depression. Mental 
illnesses can in turn affect dietary diversity due to reduced 
interest to eat, loss of appetite, and hopelessness.20 

COVID-19 pandemic imposed a new set of challenges 
for the health care professionals to maintain dietary diver-
sity to reduce susceptibility. An adequate intake of differ-
ent kinds of food nutrients is predominantly vital for the 
maintenance of immune function during a pandemic.21 

However, work-related challenges during the COVID-19 
pandemic and associated psychological distress (depres-
sion, anxiety, and insomnia) can significantly impair diet-
ary diversity or nutritional patterns among health care 
workers.18

Many studies assessed the prevalence of anxiety dis-
order among health care professionals during the 
COVID-19 pandemic in middle and high-income coun-
tries. However, previous studies did not explore an asso-
ciation between COVID-19-related anxiety and dietary 
diversity among health professionals. Also, there is little 
evidence about the prevalence of COVID-19-related 
anxiety among health care professions in low-income 
countries such as Ethiopia. As of March 29, 2021, 
202,545 COVID-19 cases and 2825 COVID-19 deaths 
were reported in Ethiopia. A new case and death due to 
COVID-19 are increasing than ever.22 Despite the 
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increasing burden of the pandemic and the crucial role of 
nutrition in boosting immunity against the coronavirus, 
an association between COVID-19-related anxiety and 
dietary diversity among health care professionals is not 
studied. Therefore, this study is aimed to assess the mag-
nitude of COVID-19-related anxiety and its association 
with dietary diversity among health professionals in 
Ethiopia.

Method and Materials
Study Design and Setting
A descriptive cross-sectional web-based online survey was 
conducted by preparing Google forms. Study participants 
filled online survey from May 15 to June 14, 2020. We 
selected a web-based online survey due to its appropriate-
ness for full-time health care professionals, and to adhere 
to IPC measures of COVID-19. The study was carried out 
among health care professionals working in public health 
care facilities in south and southwest Ethiopia. University 
hospitals included in this study were Jimma Medical 
Center, Hawassa University Hospital, and Wolaita Sodo 
University Hospital. In addition to university hospitals, we 
delivered an online survey format to health professionals 
serving at Shenen Gibe General Hospital in Jimma town 
and health centers in Jimma zone, Southwest Ethiopia.

Study Participants and Sample Size 
Determination
Health care professionals (doctors, nurses, midwives, 
pharmacists, public health officers, laboratory technicians) 
working in the medical center, university hospitals, pri-
mary hospitals, and health centers in the south and south-
west Ethiopia participated in the study. All health care 
professionals directly involved in patient care in the var-
ious public health facilities participated in the online sur-
vey. Health professionals who were on annual leave, doing 
administrative activities, and have no contact with clients, 
patients, and patient specimens were excluded from the 
study.

The minimum sample size required for this study was 
determined by using a single population proportion for-
mula. The minimum sample size determination formula 
used is:  

ni ¼

Zα
=2

� �2

�p 1� pð Þ

d2

where ni denotes the minimum sample size, Z α/2 is the 
reliability coefficient of the standard error at a 5% level of 
significance = 1.96, and p is the proportion of health-care 
providers who had moderate to severe anxiety in Oman 
during the COVID-19 pandemic (p=25.9%).16 The calcu-
lated sample size is 295. By adding 10% of the non- 
response rate, the total size required for this study was 
325. To get a required sample size, the study participants 
were consecutively participated (fill online survey ques-
tionnaire) until the calculated sample size is achieved 
during the study period. Finally, 277 health care profes-
sionals completed online survey questionnaire.

Data Collection Technique
Data was collected using an electronically administered 
questionnaire by preparing Google forms. All staff were 
invited to participate in the online survey. Official institu-
tional e-mail address, personal e-mail address, and social 
media: Facebook, Messenger, and Telegram were used to 
share the survey link to the staff. The URL link of the 
survey questionnaire is https://docs.google.com/forms/d/ 
1gR7nfttTfSsFuvr6xVWqUCHr70aik3q1q3Kez7QsVR8/ 
edit. The objective of the study, informed consent, and 
maintaining confidentiality was clearly stated in the intro-
duction section of the survey form.

Data Collection Instruments
The survey questions were prepared in the English lan-
guage to get a rapid response of individuals’ sociodemo-
graphic data, COVID-19-related anxiety, depression, and 
individual dietary diversity. The first section of the sur-
vey instrument is the socio-demographic characteristics 
of the participants (age, marital status, educational status, 
religion, and residence).

Participants’ COVID-19-related anxiety was assessed 
using the coronavirus anxiety scale (CAS). CAS is a brief 
mental health screener, which is primarily developed to 
identify probable cases of dysfunctional anxiety associated 
with the COVID-19 pandemic in the last 2 weeks. CAS 
contains five items rated on a five-point Likert scale: 0=not 
at all, 1=rare (less than a day or two), 2=several days, 3=more 
than 7 days, 4=nearly every day over the last 2 weeks. It has 
the following items: dizziness, sleep disturbances, tonic 
immobility, appetite loss, and abdominal distress. The CAS 
can differentiate persons with and without dysfunctional 
anxiety with a cut score of ≥9 (90% sensitivity and 85% 
specificity).23 The reliability (Cronbach’s alpha) of CAS was 
assessed in this study and is 0.856.
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Depression was assessed using Patient Health 
Questionnaire-9 (PHQ-9). PHQ-9 is a commonly used tool 
to assess depression in the last 2 weeks. PHQ-9 score ≥10 had 
a sensitivity of 88% and a specificity of 88% for major 
depression.24 In this study, a PHQ sum score of ≥10 is screen 
positive for depression. Regarding the severity of depression; 
a total PHQ-9 score of 5–9 had minimal symptoms, 10–14 
had minor depression, 15–19 had moderately severe depres-
sion and >20 had severe depression.24 PHQ is validated in 
the Ethiopian adult population with internal reliability of 0.81 
and test retest reliability of 0.92.25 The reliability 
(Cronbach’s alpha) of PHQ-9 in this study is 0.820. Dietary 
diversity was measured using 9 items individual aietary 
diversity score (DDS). DDS refers to the number of food 
groups consumed in 24hrs and is an indicator of a healthy 
diet.26 DDS score of <4 is Low, 4–6 is medium and ≥7 is 
high.27 The reliability (Cronbach’s alpha) of DDS in this 
study is 0.620.

Data Processing and Analysis
Data collected in online Google form was exported to 
MS-excel for checking and cleaning. Then, Data in MS- 
excel are exported to Statistical Package for Social 
Sciences (SPSS) version 24 for analysis. Descriptive 
statistics were computed and presented using frequency 
tables and charts. Simple binary logistic regression was 
fitted for each explanatory variable and those variables 
with p<0.25 were fitted in multiple logistic regressions 
to identify independent factor/s associated with COVID- 
19-related anxiety. Statistical significance was set at 
p<0.05.

Ethical Consideration
Ethical approval was obtained from the Institute of Ethical 
Review Board of Jimma University (Ref. No. IRB/ 
000212/2020). Information regarding the purpose of the 
study, voluntary participation, and risk imposed due to 
involvement were presented in the information section of 
the survey. The survey questionnaire was designed in 
a way the study participants only directed to the survey 
questions following a respondent click on a response but-
ton “Agree to participate” after reading the consent infor-
mation. To ensure anonymity, information identifying the 
participants not included in the survey. Furthermore, the 
data files are stored on a password-protected computer. 
Therefore, this study was conducted following the 
Declaration of Helsinki.

Results
Sociodemographic Characteristics of 
Study Participants
A total of 277 health professionals participated in the 
study, making a response rate of 85.2%. The mean (SD) 
age of participants was found to be 31.3 (4.80) years with 
minimum and maximum age of 23 and 43 years, respec-
tively. More than half of study participants are in the age 
range of 30–36 years (57.1%). The majority of the study 
participants were married, 163 (58.8%) and having 
Bachelor’s degree, 183 (66.1%). More than one-third, 
111 (40.1%) and majority, 238 (85.9%) of study partici-
pants were protestant by their religion and urban residents, 
respectively (Table 1).

Dietary Diversity Score and Depression 
Among Study Participants
Regarding dietary diversity, 89 (32.1%) of study partici-
pants had a low dietary diversity score whereas 129 
(46.6%) had a medium dietary diversity score. Based on 
PHQ-9, 80 (28.9%) study participants screened positive 
for depression. In terms of severity of depression, 29 
(10.5%) had moderately severe depression and 21 (7.6%) 
had severe depression. Regarding the difficulty of pro-
blems or functional impairment associated with depressive 
symptoms, 38 (13.9%) participants reported “Very diffi-
cult” and 22 (7.9%) participants reported “Extremely dif-
ficult” (Table 1).

Prevalence of COVID-19-Related Anxiety 
Among Study Participants
Based on the coronavirus anxiety scale (CAS), the preva-
lence of COVID-19-related anxiety was found to be 56 
(20.2%, 95% CI: 15.9–25.3%) (Figure 1). The higher 
prevalence of COVID-19-related anxiety was observed 
among participants aged 30–36 year 40 (25.3, married 42 
(25.8%), urban residents 50 (21%), with depression 34 
(42.5%), and having low dietary diversity score, 27 
(30.3) (Table 2).

Association Between COVID-19-Related 
Anxiety and Dietary Diversity Score
In multivariable logistic regression analysis, COVID- 
19-related anxiety is significantly associated with a low 
dietary diversity score with AOR=5.93, 95% CI: 
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1.67–21.07, and a p-value of 0.006. The other factors 
which are independently associated with COVID-19- 
related anxiety are the presence of depression 

(AOR=6.98, 95% CI: 2.91–16.73) and diploma educa-
tional status (AOR=0.16, 95% CI: 0.04–0.55) 
(Table 2).

Table 1 Sociodemographic Characteristics, Dietary Diversity Score, and Depression Among Study Participants in Ethiopia, 2020 
(n=277)

Variables Categories Frequency Percentage (%) Chi-Square P-value

Age (years) 23–29 86 31 7.638 0.022

30–36 158 57.1

37–43 33 11.9

Marital status Married 163 58.8 7.564 0.006

Single 114 41.2

Educational status Diploma 76 27.4 5.615 0.060

Bachelor 183 66.1

Master’s degree and medical doctor 18 6.5

Religion Muslim 73 26.4 4.029 0.258

Orthodox 83 30.0

Protestant 111 40.1

Catholic 10 3.6

Residence Urban 238 85.9 0.657 0.418

Rural 39 14.1

Dietary diversity score Low 89 32.1 8.451 0.015

Medium 129 46.6

High 59 21.3

Depression Yes 80 28.9 34.629 <0.001

No 197 71.1

Severity of depression No 149 53.8 77.869 <0.001

Minimal depression 48 17.3

Minor depression 30 10.8

Moderately severe depression 29 10.5

Severe depression 21 7.6

Difficulty of depressive symptoms Not difficult at all 126 45.5 64.518 <0.001

Somewhat difficult 91 32.9

Very difficult 38 13.9

Extremely difficult 22 7.9

Depression Yes 80 28.9 34.629 <0.001

No 197 71.1

Notes: Chi-square and p-value: association between COVID-19 anxiety and respective independent variables. “Diploma” is a college level education for about 3 years after 
completing grade 10 in Ethiopian context.
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Discussion
COVID-19-related anxiety is prevalent among health care 
professionals in Ethiopia. A higher prevalence of COVID- 
19-related anxiety was observed among participants aged 
30–36 years, married, urban residents, having depression, 
and low dietary diversity score. The odd of having 
COVID-19-related anxiety is six times higher among 
health care professionals with a low dietary diversity 
score. We further identified other possible risk and protec-
tive factors towards COVID-19-related anxiety. Health 
care providers having depression were nearly seven times 
more likely to develop COVID-19-related anxiety com-
pared to health care providers not having depression. 
Health professionals with diploma educational status 
were 84% less likely to develop COVID-19-related anxi-
ety compared to bachelor’s and, master’s degree and med-
ical doctor.

This finding is in line with the study conducted in 
Oman among health care workers (25.9%), of which 
17% had moderate anxiety.28 Similarly, a multinational 
study conducted in Singapore and India reported the pre-
sence of anxiety in 15.7% of health care workers. In this 
study, the prevalence of anxiety was 17.1% in Indian study 
participants.17 The other study which supports our finding 
is the study conducted in three COVID-19 most affected 
regions of Cameroon. The study conducted in Cameron 
reported, 27.10% of health professionals had moderate 

anxiety and 15.10% had severe anxiety.18 In comparison 
to our finding, systematic review and meta-analysis show 
a lower prevalence of anxiety disorder (13%) among 
health care workers during the COVID-19 pandemic.13 

This difference might be due to most included studies in 
systematic review and meta-analysis were conducted in 
China and the difference in the study period (April and 
May 2020).

A higher prevalence of anxiety symptoms (46%) among 
health care workers was reported in China. The observed 
difference might be due to the inclusion of frontline workers 
in the study. This is evidenced by a higher risk of anxiety, 
sleep difficulty, and overall psychological problems among 
front-line health care workers compared with other health 
care workers.14 The odd of having COVID-19-related anxi-
ety is nearly six times higher among health care profes-
sionals with low dietary diversity scores. This is because 
anxiety symptoms such as loss of appetite can impair 
a healthy diet. Health care workers who follow a balanced 
diet are strong and healthy, and thus have high immunity to 
the infectious and low risk to non-communicable diseases 
such as mental illness. Anxiety is a mood disturbance. So, 
disturbed mood can affect dietary diversity. Conversely, low 
dietary diversity affects mood and, in particular, increases 
anxiety levels.29 Healthier diets or diverse diet has protective 
effects on mental health. Individuals with mood disorders 
often have low dietary diversity, which is low in grains, 

Figure 1 The magnitude of COVID-19-related anxiety symptoms among health professionals in Ethiopia, 2020 (n = 277).
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fruits, and vegetables but high in fat and sugar.30 Study 
shows 4 months high-fat diet can cause anxiety and depres-
sive symptoms by complicating brain activity, thereby 

affecting intracellular signaling and gene expression.31 

During the COVID-19 pandemic, an adequate intake of 
different kinds of food items is highly encouraged for the 

Table 2 Bivariate and Multivariate Logistic Regression Analysis

Variables Categories COVID-19-Related 
Anxiety

COR 
(95% CI)

AOR 
(95% CI)

P-value

Yes No

Frequency 
(%)

Frequency 
(%)

Age (years) 23–29 9(10.5) 77(89.5) 1.00 1.00

30–36 40(25.3) 118(74.7) 2.90 

(1.33–6.31)

1.44 

(0.42–4.87)

0.559

37–43 7(21.2) 26(78.8) 2.30 
(0.78–6.80)

1.09 
(0.24–4.84)

0.911

Marital status Married 42(25.8) 121(74.2) 2.48 
(1.28–4.80)

1.47 
(0.56–3.80)

0.428

Single 14(12.3) 100(87.7) 1.00 1.00

Educational status Diploma 11(14.5) 65(85.5) 0.53 

(0.26–1.10)

0.16 

(0.04–0.55)

0.004*

Bachelor 8(44.4) 10(55.5) 0.18 

(0.02–1.43)

0.03 

(0.00–0.034)

0.005*

Master’s degree and medical 

doctor

44(24) 139(76) 1.00 1.00

Residence Urban 50(21) 188(79) 1.46 

(0.58–3.68)

1.41 

(0.42–4.75)

0.574

Rural 6(15.4) 33(84.6) 1.00 1.00

Depression Yes 34(42.5) 46(57.5) 5.87 

(3.14–11.00)

6.98 

(2.91–16.73)

0.001**

No 22(11.2) 175(88.8) 1.00 1.00

Difficulty of depressive 

symptoms

Not difficult at all 23(18.3) 103(81.7) 1.00 1.00

Somewhat difficult 24(26.4) 67(73.6) 1.60 

(0.83–3.07)

0.92 

(0.37–2.25)

0.860

Very difficult 8(21) 30(79) 0.52 

(0.17–1.63)

0.04 

(0.00–0.20)

0.001**

Extremely difficult 5(22.7) 17(77.3) 1.31 
(0.44–3.93)

1.22 
(0.30–4.50)

0.778

Dietary diversity score Low 27(30.3) 62(69.7) 2.13 

(0.94–4.82)

5.93 

(1.67–21.07)

0.006*

Medium 19(14.7) 110(85.3) 0.84 

(0.36–1.94)

1.01 

(0.33–3.05)

0.986

High 10(16.9) 49(83.1) 1.00 1.00

Notes: *p<0.001, **p<0.05.
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maintenance of the immune system.21 However, work- 
related challenges and associated anxiety of encountering 
illness can significantly impair dietary diversity or nutri-
tional patterns of health care workers.18 European countries 
that faced severe COVID-19 pandemic and strict lockdown 
measures were associated with inappropriate eating beha-
viors and increased anxiety symptoms.32 However, there is 
a paucity of evidence about COVID-19-related anxiety and 
dietary diversity score among health care workers during the 
pandemic.

Health care providers having depression were nearly 
seven times more likely to develop COVID-19 related 
anxiety compared to health care providers not having 
depression. The observed association between anxiety 
and depression might be due to the similarity of symptom 
presentation and high comorbidity. COVID-19-related 
anxiety symptoms such as sleep disturbance, appetite 
loss, and immobility or retardation are common and typi-
cal symptoms of retarded depression.33 There is also high 
comorbidity of depression and anxiety disorders. It is also 
believed that “comorbidity is the rule with anxiety and 
depressive disorders”.34 Specifically, the comorbidity of 
anxiety and depression was observed at both the threshold 
and subthreshold diagnostic levels.35 In general, comor-
bidity of depressive and generalized anxiety disorders is 
more common than expected based on their magnitude in 
both primary care and the general population.36 Besides, 
COVID-19-related fear and anxiety about encountering 
a disease and associated social consequence while treating 
patients is a common stressful situation for both depres-
sion and anxiety among health professionals.10 Besides, 
health professionals with diploma educational status less 
likely to develop COVID-19-related anxiety compared to 
bachelor’s, master's degree and medical doctor. There is 
little evidence for this finding. Therefore, further research 
is recommended.

Strength and Limitation of the Study
The study has several strengths. First, we addressed partici-
pants by using a web-based survey. So, there is no risk for 
COVID-19 infection. Second, we used validated instru-
ments/tools to assess COVID-19-related anxiety, dietary 
diversity score, and depression. Third, we included partici-
pants from health facilities in different parts of the country.

A limitation of the study is that since the study primar-
ily focused on health professionals’ COVID-19related 
anxiety; we did not capture pre-existing anxiety disorders 

and other mental illnesses. The lower-reliability of the 
online forms is another limitation of this study. Due to 
the cross-sectional nature of the study, the association 
between different factors and COVID-19-related anxiety 
does not imply a cause–effect relationship.

Conclusion and Recommendation
The magnitude of COVID-19-related anxiety among 
health professionals is high. Health professionals with 
low dietary diversity scores and depression were more 
likely to develop COVID-19-related anxiety. Besides, 
health professionals with diploma educational status less 
likely to develop COVID-19-related anxiety. Dietary 
diversity and depression must be taken into account 
while designing a screening and intervention strategy for 
COVID-19-related anxiety among health professionals. 
Also, we recommend routine mental health and nutritional 
assessment of health professions for future pandemics.
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