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Background: Multiple facets of the pandemic can be a source of fear, depression,
anxiety and can cause changes in sleep patterns. The aim of this study was to
identify health profiles and the COVID-19 pandemic related factors associated with fear,
depression, anxiety and changes in sleep pattern in adults in Nigeria.

Methods: The data for this analysis was extracted from a cross-sectional online survey
that collected information about mental health and well-ness from a convenience sample
of adults 18 years and above resident in Nigeria from July to December 2020. Study
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participants were asked to complete an anonymous, closed-ended online questionnaire
that solicited information on sociodemographic profile, health profiles (high, moderate
and low COVID-19 infection risk profile) including HIV status, COVID-19 status, and
self-reported experiences of fear, anxiety, depression and changes in sleep patterns.

Results: In total, 4,439 participants with mean age of 38.3 (+11.6) years responded
to the survey. Factors associated with higher odds of having COVID-19 related fear
were health risk (p < 0.05); living with HIV (AOR: 3.88; 95% Cl: 3.22-4.69); having
COVID-19 symptoms but not tested (AOR: 1.61; 95% Cl: 1.30-1.99); having a friend
who tested positive to COVID-19 (AOR: 1.28; 95% CI: 1.07-1.53) and knowing someone
who died from COVID-19 (AOR: 1.43; 95% CI: 1.24-1.65). The odds of feeling anxious
was significantly higher for those with moderate or low health risk profile (p < 0.05); living
with HIV (AOR: 1.64; 95% CI: 1.32-2.04); had a friend who tested positive for COVID-19
(AOR: 1.35; 95% CI: 1.08-1.68) or knew someone who died from COVID-19 (AOR: 1.53;
95% Cl: 1.28-1.84). The odds of feeling depressed was significantly higher for those
with health risk profile (o < 0.05); living with HIV (AOR: 2.49; 95% ClI: 1.89-3.28); and
respondents who had COVID-19 symptoms but had not taken a test (AOR: 1.41; 95%
Cl: 1.02-1.94). Factors associated with higher odds of having sleep pattern changes
were having moderate and low health risk profiles (p < 0.05).

Conclusion: The study findings suggest that the pandemic may cause fear, anxiety,
depression and changes in sleep patterns differently for people with different health

profile, HIV status and COVID-19 status.

Keywords: SARS-CoV-2, mental health, HIV, COVID-19, Nigeria, mental distress

INTRODUCTION

For many individuals, the COVID-19 pandemic has been a
source of fear, depression, and anxiety; all of which can lead
to changes in sleep quality and patterns. Multiple facets and
characteristics of the pandemic can be attributed to these
outcomes. Concerns about mortality and morbidity associated
with the COVID-19, scarcity of financial resources, and
uncertainty about time of recovery from associated financial
hardships are partly to blame (1). Patients with COVID-19
also fear abandonment, feelings of isolation and psychological
sufferings (1). Some may fear infecting friends and family
members, otherwise known as contamination fear (2-4). The
fear of the unknown appears to be a core component of
anxiety that accompanies situations that are unpredictable
and uncontrollable (5, 6). Fear of these threats is often
learned, irrespective of the probability of its occurrence,
and results from the inability to tolerate uncertainty (7).
The intolerance of uncertainty is also related to depressive
symptomatology, and the fear of COVID-19 may explain part of
the relation (8).

The COVID-19 pandemic is associated with up to a seven
times higher prevalence of depression (9) and over 25%

Abbreviations: AOR, Adjusted Odds Ratio; CI, Confidence Interval; COVID-19,
Corona Virus Infectious Disease — 2019; HIV, Human Immunodeficiency Virus;
PTSD, Post Traumatic Stress Disorder; SARS-CoV-2, Severe Acute Respiratory
Syndrome Corona Virus Type 2.

mental deterioration in some populations (10, 11). Persons with
prior history of mental health disorders had higher rates of
depression during the pandemic (12). Depressive symptoms were
associated with testing positive for COVID-19 or having COVID-
19 symptoms, exposure to social media, poor social support,
unemployment, uncertainty about the future of jobs, and careers
and economic crisis, especially for students (9). As with fear,
depression is associated with anxiety (13, 14). The prevalence
of anxiety during the COVID-19 pandemic is higher than 30%
(15); and anxiety is higher in people with poor health (16).
Anxiety disorder may lead to dysfunctional arousal that in turn
results in persistent sleep-wake difficulties such as insomnia and
hypersomnia (17, 18). Sleep disturbance is also a diagnostic
symptom for generalized anxiety disorder (19), with young
people being the worse-affected (20).

Though the prevalence of sleep problems, fear, anxiety and
depression increased during the pandemic (21, 22), the impact
may, however, differ between populations (23, 24). Fear, anxiety,
depression and sleep disorder may be lower in the general
population than it is in populations living with co-morbidities.
Understanding the association between negative emotions and
sleep pattern during the COVID-19 pandemic is important.
However, research in this field is scarce (20). We hypothesize that
respondent’s COVID-19 related status would be associated with
the experience of fear, depression, anxiety and changes in sleep
pattern during the pandemic; that more people living with HIV
will experience fear, anxiety, depression and sleep disorder; and
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that more people with fear, anxiety, depression and sleep disorder
will use COVID-19 preventive measures.

The consolidation of contextual fear, depression, anxiety and
avoidance of the shock evoke negative emotions and trigger
alterations in sleep characteristics (25). Despite this, there is
a little known about the aspects of the pandemic crisis that
trigger negative emotions. One of the aims of this study was to
identify COVID-19 pandemic related factors such as COVID-
19 test positivity status, history of COVID-19 symptoms,
and contact/relation with persons who have COVID-19, and
their association with fear, depression, anxiety, and changes
in sleep pattern. We also identified the association between
fear, depression, anxiety, and changes in sleep pattern and the
COVID-19 status. Finally, we determined if living with HIV was
associated with the experience of fear, depression, anxiety, and
changes in sleep pattern.

METHODS
Study Design and Study Participants

This was a sub-analysis data from an international cross-sectional
study on the impact of COVID-19 on the mental health and well-
ness of adults using an online multi-country survey. Data were
collected from a convenient sample of adults 18 years and above
from July to December 2020. The study methodology had been
reported in detail in prior studies (26, 27).

Study Instrument

The survey used a questionnaire, which was initially developed
for a study that targeted a specific population in the United States
and was consequently adapted and validated for use by a
global audience (28). The questionnaire underwent four iterative
processes content validation. The overall content validity index
of the survey was 0.83. The responses collected for content
validation were excluded from the final analysis. The study was
approved by the Human Research Ethics Committee at the
Institute of Public Health of the Obafemi Awolowo University
Ile-Ife, Nigeria (HREC No: IPHOAU/12/1557). Participants
received no incentive for taking part in the study.

Recruitment of the Study Participants

A call for collaboration for this study was made on Research
gate. The 45 collaborators engaged through the public call
were required to distribute their unique survey links to
networks within and outside their countries and communities to
ensure maximum representation and geographic spread. There
were none data collectors recruited from Nigeria. The study
participants were recruited through respondent-driven sampling.
These links were posted on social media groups (Facebook,
Twitter, and Instagram) and sent via WhatsApp or email to
eligible participants in each collaborators’ networks. The study
participants were further asked to disseminate the links to those
in their own networks using snowball sampling to facilitate
further recruitment. The survey link was also posted on social
media groups (Facebook, Twitter, and Instagram, WhatsApp)
and network email lists.

Data Collection

Study participants were asked to complete an anonymous,
closed-ended questionnaire to learn about how the COVID-
19 pandemic has affected the peoples mental health and
psychological wellbeing. The questionnaire also enquired about
respondents’ sociodemographic profile, health profile, and
various aspects of pandemic-related stress. The questionnaire was
preceded by a brief introduction explaining the purpose of the
study, and assuring participants of their voluntary participation,
and confidentiality of their data. The questionnaire took an
average of 11 min to complete and was administered in English.
Each participant could only complete a single questionnaire
through IP address restrictions, though they could edit their
answers freely until they chose to submit. For the current
analyses, we included only respondents who self-reported as
residing in Nigeria. We also identified and removed survey
responses that were completed below 7 min—the minimum
time for filling the questionnaire by people familiar with the
questionnaire in the pilot stage (n = 77); and those with
incomplete data on fear, anxiety, depression and sleep disorder
(n=32).

Explanatory Variables

Sociodemographic Variables

The section on sociodemographic profile had questions on
country of residence, age (in years), sex at birth, highest
level of education attained (none, primary, secondary and
tertiary) and employment status (retired, student, employed,
and unemployed).

Health Profile

The section on health profile required respondents to select any
of the 23 medical conditions listed that they experienced in
addition to other health conditions not listed. These medical
conditions put individuals at high risk for severe COVID-19
disease (pneumonia, diabetes, cancer, heart condition), those that
might put people at moderate risk for severe COVID-19 disease
(hepatitis, hypertension, neurological problems, neuropathy,
respiratory problems, stroke, depression) and those conditions
associated with low risk for severe COVID-19 disease (herpes,
shingles and other sexually transmitted infections, dermatologic
problems, migraines, arthritis, broken bones, hearing loss and
vision loss) (29). As part of the list, participants were also asked
about their HIV status. A tick on a checkbox on the list of
health conditions was an indication that the individual had the
health condition. All respondents were categorized as either
having the health condition (indicated by a tick of the checkbox)
or not having the health condition (indicated by not ticking
the checkbox).

COVID-19 Status

Respondents were asked if they had tested positive for COVID-
19, had COVID-19 symptoms but did not test, had a close friend
who tested positive for COVID-19, or knew someone who died
from COVID-19. Response choices for these items were “yes”
or “no”.
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TABLE 1 | Factors associated with COVID-19 status by adults in Nigeria (N = 4,439).

Variables Total COVID-19 positive Had COVID-19 symptoms but Friend tested positive to Knew someone who died of
N = 4,439 no test COVID-19 COVID-19
n (%)
No Yes P-value No Yes P-value No Yes P-value No Yes P-value
N = 4,329 N =110 N = 3,973 N = 466 N = 3,724 N =715 N = 3,072 N = 1,367
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Age Mean (SD) in 38.30 (11.63) 38.31(11.59) 39.58 (12.72) 0.256 38.77 (11.71) 34.64(10.15)  <0.001  38.11 (11.82) 39.55(10.45) 0.002 37.16 (11.38) 40.99 (11.72)  <0.001
years
Sex
Male 2,076 (46.8) 2,020 (97.3) 56 (2.7) 0.386 1,829 (88.1) 247 (11.9) 0.004 1,716 (82.7) 360 (17.3) 0.036 1,358 (65.4) 718 (34.6) <0.001
Female 2,363 (53.2) 2,309 (97.7) 54 (2.3) 2,144 (90.7) 219 (9.9) 2,008 (85.0) 355 (15.0) 1,714 (72.5) 649 (27.5)
Level of education
No formal education 48 (1.1) 46 (95.8) 2(4.2) 0.689 42 (87.5) 6 (12.5) 0.764 43 (89.6) 5(10.4) <0.001 37 (77.1) 11(22.9) <0.001
Primary 84 (1.9) 82 (97.6) 2(2.4) 76 (90.5) 8(9.5) 77(91.7) 7(8.3) 66 (78.6) 18 (21.4)
Secondary 715 (16.1) 701 (98.0) 14 (2.0) 633 (88.5) 82 (11.5) 664 (92.9) 51 (7.1) 604 (84.5) 111 (15.5)
College/university 3,592 (80.9) 3,500 (97.4) 92 (2.6) 3,222 (89.7) 370 (10.3) 2,940 (81.8) 652 (18.2) 2,365 (65.8) 1,227 (34.2)
Employment status
Current status
Retired 122 (2.7) 118 (96.7) 4 (3.3 0.163 117 (95.9) 5(4.1) 0.002 112 (91.8) 108.2) <0.001 77 (63.1) 45 (36.9) <0.001
Student 495 (11.2) 489 (98.8) 6(1.2) 425 (85.9) 70 (14.1) 456 (92.1) 39 (7.9) 398 (80.4) 97 (19.6)
Employed 3,131 (70.5) 3,045 (97.3) 86 (2.7) 2,822 (90.1) 309 (9.9) 2,517 (80.4) 614 (19.6) 2,053 (65.6) 1,078 (34.4)
Unemployed 691 (15.6) 677 (98.0) 14 (2.0 609 (88.1) 82 (11.9) 639 (92.5) 52 (7.5) 544 (78.7) 147 (21.3)
Medical health profile
High risk
No 4,272 (96.2) 4,171 (97.6) 101 (2.4) 0.014 3,828 (89.6) 444 (10.4) 0.250 3,593 (84.1) 679 (15.9) 0.051 2,977 (69.7) 1,295 (30.3) <0.001
Yes 167 (3.8) 158 (94.6) 9 (5.4) 145 (86.8) 22 (13.2) 131 (78.4) 36 (21.6) 95 (56.9) 72 (43.1)
Moderate risk
No 3,742 (84.3) 3,657 (97.7) 85 (2.3) 0.040 3,376 (90.2) 366 (9.8) <0.001 3,166 (84.6) 576 (15.4) 0.003 2,647 (70.7) 1,095 (29.3) <0.001
Yes 697 (15.7) 672 (96.4) 25 (3.6) 597 (85.7) 100 (14.3) 558 (80.1) 139 (19.9) 425 (61.0) 272 (39.0)
Low risk
No 3,986 (89.8) 3,895 (97.7) 91 (2.3) 0.013 3,596 (90.2) 390 (9.8) <0.001 3,359 (84.3) 627 (15.7) 0.043 2,797 (70.2) 1,189 (29.8) <0.001
Yes 453 (10.2) 434 (95.8) 19 (4.2) 377 (83.2) 76 (16.8) 365 (80.6) 88 (19.4) 275 (60.7) 178 (39.3)
HIV Status
Living with HIV 912 (20.5) 904 (99.1) 8(0.9) <0.001 819 (89.8) 93 (10.2) 0.740 830 (91.0) 82 (9.0) <0.001 740 (81.1) 172 (18.9) <0.001
Not living with HIV 3,627 (79.5) 3,425 (97.1) 102 (2.9) 3,154 (89.4) 373 (10.6) 2,894 (82.1) 633 (17.9) 2,332 (66.1)  1,195(33.9)
COVID 19 related fear
Fear of getting infected
No 2,189 (49.3) 2,108 (96.3) 81 (3.7) <0.001 1,998 (91.3) 191 (8.7) <0.001 1,858 (84.9) 331 (15.1) 0.078 1,565 (71.5) 624 (28.5) 0.001
Yes 2,250 (50.7) 2,221 (98.7) 29 (1 1,975(@87.8) 275(\12.2) 1,866 (82.9) 384 (17.1) 1,507 (67.0) 743 (33.0)
(Continued)
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<0.001

1,069 (28.9)
298 (39.9)

<0.001 3,140(85.0) 553(15.0)  <0.001 2,624 (71.1)
584 (78.3)

3,608 (97.7) 85 (2.3) 0.093  3,333(90.3)  360(9.7)

3,693 (83.2)

No

448 (60.1)

162 (21.7)

106 (14.2)

640 (85.8)

721 (96.6) 25 (3.4)

746 (16.9)

Yes

Depression

No

97 (2.4) 0251  3653(90.2) 397 (9.8) <0.001 3,398(83.9 652 (16.1) 0.961  2,785(68.8) 1,265(31.2)  0.041
287 (73.8)

3,953 (97.6)

4,050 (91.2)

102 (26.2)

63(16.2)

326 (83.8)

69 (17.7)

320 (92.3)

389 (8.9) 376 (96.7) 13 (3.3)

Changes in sleep pattern

Yes
No

85 (2.5) 0992  3,093(90.1)  339(9.9) 0.013 2,894 (84.3)  538(15.7) 0.149 2,396 (69.8) 1,036(30.2)  0.105
676 (67.1) 331 (32.9)

25(2.5)

3,347 (97.5)

3,432 (77.3)

177 (17.6)

830 (82.4)

127 (12.6)

880 (87.4)

982 (97.5)

1,007 (22.7)

Yes

Outcome Variables

Fear, Anxiety and Depression

Respondents were asked to indicate if they had experienced
fear, anxiety and depression during the pandemic by checking
a response box. The questions were adapted from the Pandemic
Stress Index (30).

Changes in Sleep Pattern

Respondents were asked to indicate if they had experienced
changes in sleep patterns (sleeping more, sleeping less, or no
changes) during the pandemic. Each respondent was required
to check a response box that indicated if they had experienced
any of these conditions. The questions were adapted from the
Pandemic Stress Index (30). The responses were dichotomised
to change (sleeping more, sleeping less) and no change in
sleep pattern.

Data Analysis

Data were downloaded from Survey Monkey® as SPSS file
version 23.0 (IBM Corp., Armonk, N.Y., USA), cleaned and
prepared for analysis. T- test and chi square tests were
used to assess the relationship between COVID-19 status
(testing positive, suspected but not tested, friend testing
positive and knowing someone who died of COVID-19)
on one hand, and health profile, HIV status, fear, anxiety,
depression, and changes in sleep pattern on the other
hand. Also, the associations between the explanatory variables
and the outcome variables were determined by conducting
logistic regression analysis using four models: one for each
outcome variable. The covariates for the study were the
sociodemographic profile (age, sex, educational level, and
employment status). Adjusted odds ratios, 95% confidence
intervals (ClIs) and p-values were calculated. Significance was set
at 5%.

RESULTS

The mean age of the 4,439 respondents living in Nigeria was
38.3 years (SD = 11.6) ranging from 18 years to 85 years.
Table 1 highlights the demographic profile of respondents.
More than half of the respondents were females (53.2%), the
majority had college/university education (80.9%) and were
employed (70.5%). Also, 110 (2.5%) respondents tested positive
for COVID-19, 466 (10.5%) had COVID-19 symptoms but did
not take a test, 715 (16.1%) had a friend who had tested positive
to COVID-19, and 1,367 (30.8%) knew someone who died of
COVID-19. The majority (52.9%) expressed fear in response
to the pandemic—fear of getting infected (50.7%) or fear of
infecting someone (11.3%). Moreover, 746 (16.8%) felt anxious,
389 (8.8%) felt depressed and 1,007 (22.7%) experienced changes
in their sleep pattern.

Significantly more respondents with high (p = 0.014),
moderate (p = 0.040) and low (p = 0.013) medical risks tested
positive for COVID-19. Also, significantly more people not living
with HIV than people living with HIV (PLHIV) had a positive
SARS-CoV-2 test result (p < 0.001). In addition, significantly
more people who had no fear of getting infected with COVID-19
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TABLE 2 | Logistic regression analysis for factors associated with anxiety, depression and sleep changes during the COVID-19 pandemic by adults in Nigeria (N = 4,439).

Variables Fear Anxiety Depression Sleep changes
AOR (95% CI) P-value AOR (95% CI) P-value  AOR (95% CI)  P-value AOR (95% CI) P-value

Age 1.00 (0.99-1.01)  0.965 1.00 (0.99-1.01)  0.892 0.95(0.94-0.96)  <0.001  0.99 (0.98-0.99) <0.001

Sex

Male (ref: Not male) 1.15(1.01-1.30)  0.080  0.77 (0.65-0.91)  0.002 0.90 (0.71-1.14) 0.389  0.82(0.71-0.95) 0.007

Level of education

No formal education 1.00 - 1.00 - 1.00 - 1.00 -

Primary 0.80(0.31-2.04) 0.634  0.98(0.68-2.08)  0.960 0.30 (0.11-0.79) 0.015  0.99 (0.30-3.31) 0.984

Secondary 0.67 (0.30-1.46)  0.315  0.46(0.24-0.87)  0.017 0.49 (0.23-1.05) 0.066 1.47 (0.55-3.90) 0.442

College/university 0.56 (0.26-1.22)  0.146  0.43(0.23-0.80)  0.008 0.48 (0.23-1.02) 0.057 1.39 (0.53-3.66) 0.504

Employment status

Employed (ref: Not employed) 1.25(1.08-1.46)  0.003 1.18(0.97-1.43)  0.109 0.82 (0.64-1.06) 0.134  0.79 (0.67-0.94) 0.008

Health profile

High risk (ref: No high risk) 1.69 (1.17-2.45)  0.005 1.40 (0.97-2.03)  0.075 1.66 (1.03-2.69) 0.038 1.25 (0.86-1.50) 0.245

Moderate risk (ref: No moderate risk) 1.61(1.34-1.93) <0.001 2.61(2.15-3.18) <0.001 7.88(6.14-10.10) <0.001  1.57 (1.29-1.92) <0.001

Low risk (ref: No low risk) 1.16 (0.94-1.44)  0.160 1.50(1.18-1.90)  0.001 1.50 (1.09-2.07) 0.013 1.86 (1.50-2.32) <0.001

HIV status

Living with HIV (ref: Not living with HIV) ~ 3.88 (3.22-4.69)  <0.001  1.64 (1.32-2.04) <0.001  2.49(1.89-3.28)  <0.001  0.30(0.23-0.39)  <0.001

COVID-19 status

Tested COVID-19 positive

Yes (ref: No) 0.56 (0.37-0.85)  0.006 1.01 (0.62-1.65)  0.966 1.41(0.73-2.72) 0.300  0.78(0.49-1.26) 0.309

Had COVID-19 symptoms but no test

Yes (ref: No) 1.61(1.30-1.99) <0.001 1.28(0.99-1.64)  0.059 1.41 (1.02-1.94) 0.038 1.15(0.92-1.45) 0.226

Friend tested positive to COVID-19

Yes (ref: No) 1.28(1.07-1.53)  0.008 1.35(1.08-1.68)  0.007 1.06 (0.76-1.49) 0.726 1.06 (0.86-1.30) 0.579

Knew someone who died of COVID-19

Yes (ref: No) 1.43(1.24-1.65 <0.001  1.53(1.28-1.84) <0.001 0.79 (0.60-1.04) 0.089 1.05 (0.89-1.24) 0.551

Nagelkerke R? 0.123 0.096 0.209 0.076

Omnibus test of model coefficients 430.34 <0.001 261.12 <0.001 436.05 <0.001 227.29 <0.001

Hosmer and Lemeshow goodness of fit 6.515 0.590 13.26 0.108 2411 0.002 8.72 0.367

test

AOR, adjusted odds ratio; Cl, confidence interval.

(p < 0.001) and those who had the fear of infecting other persons
(p < 0.001) tested COVID-19 positive.

Significantly more respondents who had COVID-19
symptoms but did not test were younger (p < 0.001), were males
(p = 0.004), students (p = 0.002), had moderate (p < 0.001) and
low (p < 0.001) health risks, had fear of getting infected (p <
0.001) and infecting someone else (p < 0.001), felt anxious (p <
0.001), depressed (p < 0.001) and had changes in sleep pattern
(p = 0.013).

Significantly more respondents who had a friend who tested
positive to COVID-19 were older (p = 0.002), males (p = 0.036),
had college/university education (p < 0.001), were employed
(p < 0.001), had moderate (p = 0.003) or low (p = 0.043)
health risk, were not living with HIV (p < 0.001) and had the
fear of infecting someone else (p < 0.001) and felt anxious
(p < 0.001).

Significantly more respondents who knew someone who died
of COVID-19 were older (P < 0.001), males (p < 0.001),

had college/university education (p < 0.001), were retirees (p
< 0.001), had mild, moderate or high health risk profiles (p
< 0.001), were not living with HIV (p < 0.001), had the
fear of getting infected (p = 0.001) or infecting others (p <
0.001), felt anxious (p < 0.001) and did not feel depressed
(p = 0.041).

Table 2 highlights the factors associated with COVID-19
related fear, anxiety, depression and changes in sleep pattern.
The p-values of the omnibus tests of model coefficients for the
four models indicate that the models outperformed the null
models. The goodness of fit tests also indicated that the models
were robust except the model to determine the factors associated
with depression.

The factors associated with significantly higher odds of having
COVID-19 related fear were being a male (AOR: 1.15; 95%
CI: 1.01-1.30); being employed (AOR: 1.25; 95% CI: 1.08-1.46);
having high (AOR: 1.69; 95% CI: 1.17-2.45) and moderate (AOR:
1.61; 95% CI: 1.34-1.93) health risk; living with HIV (AOR:
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3.88; 95% CI: 3.22-4.69); having COVID-19 symptoms but not
yet tested (AOR: 1.61; 95% CI: 1.30-1.99); having a friend who
tested positive to COVID-19 (AOR: 1.28; 95% CI: 1.07-1.53)
and knowing someone who died from COVID-19 (AOR: 1.43;
95% CI: 1.24-1.65). Having tested positive to COVID-19 was
associated with significantly lower odds of experiencing fear
(AOR: 0.56; 95% CI: 0.37-0.85).

Also, respondents had significantly higher odds of feeling
anxious when they had moderate (AOR: 2.61; 95% CI: 2.15-
3.18) or low (AOR: 1.50; 95% CI: 1.18-1.90) health risk profile;
living with HIV (AOR: 1.64; 95% CI: 1.32-2.04); had a friend
who tested positive for COVID-19 (AOR: 1.35; 95% CI: 1.08-
1.68) or knew someone who died from COVID-19 (AOR:
1.53; 95% CI: 1.28-1.84). The odds of feeling anxious were
significantly lower for respondents who were males (AOR: 0.77;
95% CI: 0.69-0.91); and those with secondary (AOR: 0.46; 95%
CI: 0.24-0.87) or college/university (AOR: 0.43; 95% CI: 1.25-
4.39) education when compared with those that had no formal
education. Respondents who had significantly higher odds of
feeling depressed had high (AOR: 1.66; 95% CI: 1.03-2.69),
moderate (AOR: 7.88; 95% CI: 6.14-10.10) and low (AOR:
1.50; 95% CI: 1.09-2.07) health risks; living with HIV (AOR:
2.49; 95% CI: 1.89-3.28); and respondents who had COVID-
19 symptoms but had not taken a test (AOR: 1.41; 95% CI:
1.02-1.94). The odds of feeling depressed were significantly
lower for respondents who were older (AOR: 0.95; 95% CI:
0.94-0.96); and who had primary school education (AOR: 0.03;
95% CI: 0.11-0.79) when compared with those that had no
formal education.

Factors associated with significantly higher odds of having
sleep pattern changes were having moderate (AOR: 1.57; 95%
CI: 1.29-1.92) or low (AOR: 1.86; 95% CI: 1.50-2.32) health
risk profiles. Factors associated with significantly lower odds of
having sleep pattern changes were being older (AOR: 0.99; 95%
CI: 0.98-0.99); being a male (AOR: 0.82; 95% CI: 0.71-0.95);
employed (AOR: 0.79; 95% CI: 0.67-0.94); and living with HIV
(AOR: 0.30; 95% CI: 0.23-0.39).

DISCUSSION

The study identified COVID-19 related factors associated with
the experience of fear, depression, anxiety and changes in
sleep pattern during the pandemic. First, we identified that
respondents who had COVID-19 symptoms but not yet tested,
who had a friend who tested positive and who knew someone
who died from COVID-19 had higher odds of being afraid
while those who had tested positive to COVID-19 had lower
odds of experiencing fear. Anxiety was higher for persons who
had a friend who tested positive for COVID-19 and who knew
someone who died from COVID-19. Those who had COVID-
19 symptoms but had not taken a test had higher odds of
being depressed. Second, respondents with low and moderate
health risks had higher odds of feeling depressed, anxious or
having changes in sleep pattern during the pandemic while
those with moderate and high health risk profiles had higher
odds of having fears (fear of contracting infection or infecting

others). Third, PLHIV had higher odds of having fears, feeling
anxious or depressed than people not living with HIV. They
also had lower odds of changes in sleep patterns than people
not living with HIV. Fourth, males had higher odds of having
COVID-19 related fears, and lower odds of having anxiety and
changes in sleep patterns; older respondents had lower odds of
feeling depressed and having changes in sleep patterns; those
with secondary or college/university education had lower odds
of feeling anxious, while those with primary school education
had lower odds of feeling depressed than respondents without
formal education.

The study provides evidence that the experience of fear,
depression, anxiety, and changes in sleep patterns differ between
different populations. We observed that some populations that
had higher odds of being afraid and higher odds of having being
anxious (having moderate and low health risk for COVID-19,
PLHIV, having a friend tested positive to COVID-19, knowing
someone who died from COVID-19); higher odds of being
depressed (having high, moderate and low health risk for
COVID-19) and higher odds of having changes in sleep patterns
(having moderate and low health risk for COVID-19). Others
had higher odds of being afraid but lower odds of having anxiety
(males) and changes in sleep patterns (being employed, PLHIV).
The complex relationship between fear, anxiety, depression, and
changes in sleep patterns was reflected in the results we report
about PLHIV. PLHIV had higher odds of having fears and
feeling anxious or depressed, but lower odds of changes in
sleep patterns.

Also, our study findings that respondents who had COVID-
19 symptoms but not yet tested, who had a friend who
tested positive and who knew someone who died from
COVID-19 was associated with higher odds for fear and
anxiety is an indication for identifying individuals with
this profile and providing psychological support to them.
Their fears and anxiety may be related with concerns about
they themselves likely testing COVID-19 positive, the stigma
associated with this status (31) and the concerns with
being quarantined (32). Their fears and anxiety may also
be due to concerns with the attendant consequences of
testing positive (2) such as facing stigma (33), boredom,
frustration, inadequate supplies, inadequate information, and
financial loss while in quarantine or isolation (2). Quarantine
and isolation are also associated with anger, confusion, and
post-traumatic stress symptoms (2). Positive public messaging
about COVID-19 positive status may also go a long way
to ameliorates these concerns about COVID-19 that triggers
negative emotions.

These associations suggest that there may be various factors
that mediate and/or moderate the relationship between fear,
depression, anxiety and changes in sleep patterns. One of these
factors may be age: we observed that respondents who are
older had lower odds of feeling depressed or having changes
in sleeping patterns. Aging is associated with an intrinsic
reduction in susceptibility to depression (34) though people
with chronic illness are more likely to be depressed (34-
41) and have changes in sleep pattern due to physiological
alterations (42, 43). People with high health risks are usually
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older (44-47). Our study findings indicated that those with
high, moderate, and low health risk profiles had higher odds
of reporting depression, anxiety and changes in sleep pattern
corroborating prior findings (34-43). Populations with health
concerns during the COVID-19 pandemic may however, have
heightened concerns due to their susceptibility to infection
and the absence of known therapies and vaccines. This may
explain the high risk for depression, anxiety and changes
in sleep pattern. On the other hand, this profile may have
changed with the increased access to COVID-19 vaccines.
The possibility of these changes may need to be explored in
future studies.

Gender may act as a mediator and/or moderator of the
relationship between fear, anxiety, and changes in sleep patterns.
Though females were previously reported to be more likely
to have fears (48), we observed in our study that males had
higher odds of reporting fears. However, like a prior study,
males had lower odds of reporting anxiety (49). We also
observed that men had lower odds of changes in sleep patterns
similar to prior studies that indicated that males had better
sleep quality even during the pandemic (50, 51). This change
in gender related association with fears during the pandemic
may be related with men’s concern about possible loss of
income and the ability to provide the basic needs of the family.
Although the International Labor Organization had stated that
the pandemic had a greater impact on women than men in
developed economies (52) this may not be the case for developing
economies where men are responsible for securing food and
life expenses and as such, may have greater concerns about
losing their jobs due to COVID-19. Nigeria is a patriarchal
society where men are the bread winners (53-55). With the loss
of jobs and diminished income resulting from the pandemic
(56-58), the affected male breadwinners may have fears. In
the absence of welfare and social security packages during
this pandemic for residents in Nigeria, there is a risk for an
increase in health problems such as hypertension, high blood
sugar and other metabolic disorders (59). This risk may be
ameliorated by the lower risk for anxiety and sleep changes.
This does not eliminate the possible need for palliative care for
employees in Nigeria to absorb the economic shock they face
because of the pandemic and reduce its impact on their quality
of life.

Educational status is another possible mediator and/or
moderator for anxiety and depression. Those with secondary
education and above had lower odds of feeling anxious and those
who had primary school education had lower odds of having
depression than those without formal education. Prior studies
indicated lower risk of depression and anxiety as the educational
level improves (60, 61), while other evidence suggested no
significant effect of educational level on anxiety (62). Like
previous studies, we found that higher educational status was
associated with lower odds of anxiety and depression during
the pandemic. This finding may be because educated individuals
may be more aware of modes of COVID-19 transmission and its
consequences (63). Also, higher educational status may also be
associated with better opportunities for employment, being male,
lower risk for losing a job and thus, lower risk of experiencing

anxiety and depression during the pandemic. This hypothesis
needs to be tested further.

One of the strengths of this study is the large sample providing
adequate study power. The data was also collected using validated
tools and this strengthened the validity of the study findings. The
data included information on the health status of respondents,
which is relevant as differences in sickness status could influence
anxiety, depression, and sleep pattern. The study has a few
limitations despite its strengths. The self-reporting of fear,
depression, anxiety, and HIV status is associated with high risk
of social desirability and central tendency bias (64); and self-
report may be more sensitive to identifying non-depressed, non-
anxious and HIV negative individuals (65, 66). Also, we had
an imbalance between participants on educational level, with
comparably larger number of respondents with tertiary education
which does not reflect the educational status of Nigeria. In
addition, the study can only be generalized to those with internet
access who could respond to the questionnaire; and it could not
measure changes in the respondents’ answers at different time
points and phases of the pandemic as we know that the pandemic
changed over time.

CONCLUSION

Various factors were identified to be significantly associated
with experiencing fear, anxiety, depression and change in sleep
patterns among the participants during the pandemic. The study
findings suggest that the pandemic may have had significant
impact on the psychological wellbeing and daily living of
individuals. Capacity building and training on how to deal and
cope with stressful events and to enhance individuals’ resilience
are of paramount importance during large-scale crisis like the
current pandemic. Besides, our study findings open avenues
for further longitudinal assessment of the impact of COVID-
19 pandemic on various life domains, considering the dynamic
nature of the crisis and human behavior.
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