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Abstract

Background

The coronavirus disease 2019 (COVID-19) pandemic may have a potentially serious effect
on mental health and increase the risk of anxiety, depression, and post-traumatic stress dis-
orders in people. In this study, we aimed to determine the prevalence of psychological ill-
ness and the impact of the COVID-19 pandemic on the Libyan population’s mental health.

Method

A cross-sectional survey, conducted in both online and paper modes and consisting of five
sections, was completed in more than 30 cities and towns across Libya. The first section
consisted of questions on basic demographic characteristics. The second section contained
a survey related to the lockdown status, activities, related stress levels, and quarantine. The
third section comprised the self-administered 9-item Patient Health Questionnaire (PHQ-9).
The fourth section contained the 7-item Generalized Anxiety Disorder Scale (GAD-7), and
the fifth section contained the Impact of Event Scale-Revised (IES-R).

Result

Of the 31,557 respondents, 4,280 (13.6%) reported severe depressive symptoms, with a
mean [standard deviation (SD)] PHQ-9 score of 8.32 (5.44); 1,767 (5.6%) reported severe
anxiety symptoms, with a mean (SD) GAD-7 score of 6 (4.6); and 6,245 (19.8%) of the
respondents reported post-traumatic stress disorder (PTSD), with a mean (SD) score of
15.3 (18.85). In multivariate analysis, young age, being female, unmarried, educated, or
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victims of domestic violence or abuse, work suspension during the pandemic, and having
increased workload, financial issues, suicidal thoughts, or a family member with or hospital-
ized due to COVID-19 were significantly associated with a high likelihood of depressive and
anxiety symptoms, as well as PTSD. Internal displacement due to civil war was also associ-
ated with PTSD.

Conclusion

To our knowledge, this is the first study to analyze the psychological impacts of the COVID-
19 pandemic and civil war in Libya. Further study on the development of strategies and inter-
ventions aimed at reducing the mental disease burden on the Libyan population is
warranted.

Introduction

The outbreak of coronavirus disease 2019 (COVID-19), caused by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), began in December 2019 [1]. As of February 22,
2022, more than 426 million cases and 5.89million deaths due to COVID-19 have been
recorded globally [2]. COVID-19 has been proposed as a serious event that has had a signifi-
cant impact on the mental well-being of the population worldwide [3].

A limited number of studies have described the prevalence of mental health disorders asso-
ciated with the COVID-19 pandemic among the global population [4, 5]. The COVID-19 pan-
demic may have a potentially serious effect on mental health and increase the risk of anxiety,
depression, and post-traumatic disorders, especially in patients with COVID-19 or individuals
who have had contact with COVID-19 patients.

Previous studies have focused on a few countries and identified several psychological stress-
ors; however, most of these studies either focused on specific socioeconomic cultures or used
small sample sizes that included specific populations such as the elderly or young age groups
[4-7]. The Libyan population has been suffering from an ongoing civil war since 2011, which
has affected the population’s financial and psychological well-being [8]. The civil war and con-
flict could have short- and long-term effects on populations, especially medically-defined post-
traumatic stress disorder (PTSD) [9]. In addition, there are no training programs for psychia-
trists in Libya, which has resulted in low levels of mental healthcare services. This has been fur-
ther exacerbated by the fact that Libya lacks the required mental healthcare facilities, with an
estimated report of only 0.2 psychiatrists per 100,000 individuals [10, 11]. Many cities in Libya
lack mental healthcare services and centers, and it has been estimated that there are only two
main psychiatric hospitals in Libya [12].

Regarding the current status of mental health during the ongoing COVID-19 pandemic, a
study conducted in China revealed a 30% and 17% rise in the rates of anxiety and depression,
respectively [5]. Another study in Italy reported 37, 17.3, and 20.8% increases in post-trau-
matic stress symptoms, depression, and anxiety, respectively [13]. In another study conducted
in Spain, it was reported that 18.7% of individuals had depressive symptoms, 21.6% had anxi-
ety, and 15.8% had PTSD [7].

Currently, few studies were conducted on the psychological impact of COVID-19 lockdown
in the African population; additionally, the mental health status of the general Libyan
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population is unknown. Therefore, to our knowledge, there have been no previous studies on
the psychological impact of COVID-19 lockdown on the general population of Libya.

In this context, we present the first study conducted among the Libyan population with the
aim of determining the prevalence of psychological illness and the impact of the COVID-19
pandemic on the mental health of this region. The results of this study may assist policy makers
and international organizations by providing the necessary population-based analysis of psy-
chological well-being during the COVID-19 pandemic and the ongoing civil war crisis in Libya.

Materials and methods
Study design, setting, and period

A cross-sectional survey was conducted in more than 30 cities and towns in Libya using both
online and paper modes. This study took place over a period of 12 successive days, from May
1, 2020, to May 26, 2020. The electronic survey was sent through email and social media. The
paper survey was conducted anonymously at several points in each city to cover a larger geo-
graphical area with different study populations. The paper questionnaire was collected by the
authors at each collection point in the Libyan cities.

Sample size and sampling technique

According to the UN Data and Worldometers, the Libyan population in mid-2020 was esti-
mated to be 6,871,292 people. The sample size was calculated based on a single proportion for-
mula, considering a previous study performed in China with a sample population proportion
of 53.8% [5]. Using a cross-sectional study design, where n = required sample size (n = Z (0/2)
2 pq/d2), we calculated the sample size based on the following parameters:

The Libyan population was 6,871,292, p = 0.54, q (1-p) = 0.46, 99% CI, and 1% margin of
error. We estimated 16,442 as the minimum sample size required to represent the true popula-
tion. A convenience sampling method was used in this study.

Participants

The inclusion criteria were as follows: people who had lived for at least five consecutive years
in Libya regardless of their nationality, those who were able to read and write, and those aged
18 years or above. Responses from those who did not fully complete the questionnaire were
excluded from the study. We sent the survey via email, mobile messages, and paper to more
than 40,000 participants.

The survey comprised five sections. The first section consisted of questions on basic demo-
graphic characteristics and general questions related to socioeconomic status and sleep changes.
The second section contained a lockdown survey (S1 and S2 Files), with several questions
related to people’s lockdown status, activities, related stress level, and quarantine. The third sec-
tion comprised the self-administered 9-item Patient Health Questionnaire (PHQ-9) [14, 15]
with a cutoff score of >15. The fourth section contained the 7-item Generalized Anxiety Disor-
der Scale (GAD-7) [16] with a cutoff score of >15, and the fifth section contained the Impact of
Event Scale-Revised (IES-R) [17] with a cutoff score of >33. The survey was conducted anony-
mously. All participants provided informed consent before completing the survey.

Data quality control

The data instruments used in the study were translated into Arabic by two independent lin-
guistic experts. They were then translated back to English to determine internal consistency
and intended meanings. Any discrepancies were resolved by consulting the authors.
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Psychometric tools such as PHQ-9, GAD-7, and IES-R were used in a pilot study of 30 respon-
dents to achieve the highest possible internal consistency, as determined by a Cronbach’s
alpha above 0.7. Regarding internal consistency, as determined by a Cronbach’s alpha of 0.828,
PHQ-9 was found to have an internal consistency of 0.84, while GAD-7 demonstrated an
internal consistency of 0.88 and ISE-R demonstrated an internal consistency of 0.86. The first
three authors trained the data collectors in the week prior to the study.

Statistical analysis

Descriptive statistical analyses were conducted in terms of frequency and percentage. The chi-
square test was used to determine statistically significant associations between variables. The
Mann-Whitney U test was used to determine differences between the two gender groups
based on age. The Wilcoxon signed-rank test was used to determine whether there was a
median difference between paired questions in the lockdown questionnaire before and during
lockdown. Multinomial logistic regression was used to determine the impact of variables on
mental health outcomes (depression, anxiety, and PTSD). Statistical analysis was performed
using IBM’s SPSS Statistics package for Windows (Version 25.0) and Stata SE version 16.0
(StataCorp, Texas, USA).

Ethical approval

Ethical approval was obtained from the Bioethics Committee of the Biotechnology Research
Center of the Ministry of Higher Education and Scientific Research in Libya. All participants
provided written informed consent prior to participating in the study, without any identifiable
data.

Results

From an estimated 40,000 who received the survey, we received valid responses from 31,557
participants, with a response rate of 78.89%. Of the 31,557 respondents, 20,755 (65.8%) were
females. The median (interquartile range) of the participants was 8 (23-5), ranging from 18 to
80 years. Most of the participants were unmarried 19075 (60.4%), having higher or university
level education 21131 (67%), not infected with COVID-19 30314 (96.1%), and 20670 (65.5%)
reported work suspended due to the pandemic. While only 1256 (4%) were internally dis-
placed and 14254 (45.2%) reported financial difficulties. We observed that women were having
higher frequency of domestic abuse or violence. While men were reported higher frequency of
suicidal ideation during the lockdown compared to women. Table 1 presents the basic charac-
teristics of the participants, along with the differences between men and women.

Mental health of the study population

Of the 31,557 respondents, 4,280 (13.6%) reported severe depressive symptoms, with a mean
(SD) PHQ-9 score of 8.32 (5.44) and a median of 8 (IQR = 8, range 0-27). Of the respondents,
1,767 (5.6%) reported severe anxiety symptoms, with a mean (SD) GAD-7 score of 6 (4.6) and
a median score of 5 (IQR = 5, range 0-21). In addition, 6,245 (19.8%) of the respondents
reported PTSD using the ISE-R scale, with a mean (SD) score of 15.3 (18.85) and a median
IES-R score of 6 (IQR = 27, range 0-88). There was a significant association between gender
and severe depressive symptoms and anxiety (x2(1) = 73.280, p < 0.001 for depression; x2(1)
=36.57, p < 0.001). However, there was no significant association between gender and PTSD
binary levels. The distribution of different degrees of anxiety, PTSD, and depression based on
their scores are shown in Fig 1A-1C.
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Table 1. Basic characteristics of study participants (n = 31557).

Variables Total (%) Female (%) Male (%) p-value
n = 31557 n = 20755 n = 10802

Age, median (IQR) 28 (23-35) 28 (22-34) 29 (24-39) <0.001**

Age range (years) <0.001**

18-30 20121 (63.8) 14077 (67.8) 6044 (56)

31-40 6650 (21.1) 4182 (20.1) 2468 (22.8)

41-50 3127 (9.9) 1800 (8.7) 1327 (12.3)

>50 1659 (5.3) 696 (3.4) 963 (8.9)

Marital status 0.989

Married 12482 (39.6) 8210 (39.6) 4272 (39.5)

Unmarried (Single, divorced, widowed, . . .) 19075 (60.4) 12545 (60.4) 6530 (60.5)

Education level

Elementary 378 (1.2) 168 (0.8) 210 (1.9) <0.001**

Preparatory 1255 (4) 736 (3.5) 519 (4.8)

Secondary 5743 (18.2) 3529 (17) 2214 (20.5)

University education/Higher education 21131 (67) 14740 (71) 6391 (59.2)

Postgraduate studies 3050 (9.7) 1582 (7.6) 1468 (13.6)

Currently internally displaced 1256 (4) 708 (3.4) 548 (5.1) <0.001**

Family member / Loved one status <0.001**

Nobody was infected 30314 (96.1) 20055 (96.6) 10259 (95)

Infected 870 (2.8) 506 (2.4) 364 (3.4)

Infected and hospitalized 343 (1.1) 183 (0.9) 160 (1.5)

Deceased 30(0.1) 11 (0.1) 19 (0.2)

Work status after COVID-19 pandemic <0.001**

No change 5420 (17.2) 2887 (13.9) 2533 (23.4)

Increased workload 1822 (5.8) 908 (4.4) 914 (8.5)

Teleworking 3645 (11.6) 1919 (9.2) 1726 (16)

Work is suspended 20670 (65.5) 15041 (72.5) 5629 (52.1)

Suffering from financial issues 14254 (45.2) 9316 (44.9) 4938 (45.7) 0.161

Domestic violence/abuse 9959 (31.6) 7062 (34) 2897 (26.8) <0.001**

Considered suicide during lockdown 2384 (7.6) 1386 (6.7) 998 (9.2) <0.001**

PHQ >15 4280 (13.6) 3062 (14.8) 1218 (11.3) <0.001**

GAD >15 1767 (5.6) 1279 (6.2) 488 (4.5) <0.001**

IES-R> 33 6245 (19.8) 4115 (19.8) 2130 (19.7) 0.819

* = Significant at p < 0.05;

** = Significant at p < 0.001; PHQ: Patient Health Questionnaire; GAD: General Anxiety Disorder; IES-R: Impact of Event Scale-Revised.

https://doi.org/10.1371/journal.pone.0267426.t001

Impact of the lockdown due to COVID-19

Table 2 presents the answers to the COVID-19 lockdown questionnaire. We observed that
approximately 27,183 (86.1%) individuals followed the isolation procedures according to gov-
ernmental guidance. Moreover, 6,161 (19.5%) individuals reported that they adhered to social
distancing norms and never violated them; 6,838 (21.7%) reported that they adhered to the
social distancing norms most of the time, and 11,811 (37.4%) reported that they adhered to the
guidelines of social distancing as much as possible. Of the respondents, 19,649 (62.3%) individ-
uals thought that lockdown is a good idea to reduce viral transmission. In addition, most of
the participants reported that they felt more relaxed after performing sports, doing household
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= <5 (Low risk of anxiety)
# 5-9 (Mild Anxiety)
= 10-14 (Moderate Anxiety)

>15 (Severe Anxiety)

= < 24 (Low risk)

= > 24 (Clinical concern of
PTSD)

= > 33 (Diagtnosis of PTSD)

> 37 (High PTSD score with
risk on immune function

= 0-4 (Minimal)
u 5-9 (Mild)
= 10-14 (Moderate)
15-19 (Moderately severe)

= 20-27 (Severe)

Fig 1. (A) Distribution of anxiety among study participants (n = 31,557). (B) Distribution of post-traumatic stress
disorder among study participants (n = 31,557). (C) Distribution of depression among study participants (n = 31,557).

https://doi.org/10.1371/journal.pone.0267426.9001

chores, talking to somebody, avoiding annoying persons, performing work and duties, and
eating with their families.

Questions 1.2 and 1.3 were about the average number of hours spent outside home. Among
those who answered the survey, we observed a change in the number of hours spent outside
before and during lockdown. The Wilcoxon signed-rank test was used to determine the effect
of lockdown on hours spent outside home before and during lockdown. There was a signifi-
cant difference in the median number of hours spent outside before and during lockdown
(z=115.84, p < 0.001).

Questions 3.2 and 3.3 were based on the stress levels before and during the lockdown. The
results of the Wilcoxon signed-rank test indicated that there was a significant increase in the
median stress level during lockdown compared to that before lockdown (z = -25.215, p < 0.001).

Regarding sleep changes, 15,913 (50.4%) individuals reported experiencing either sleep dis-
turbances or excessive sleep. In addition, 3,526 (11.2%) individuals reported trying to reduce
anxiety and stress by using drugs, smoking tobacco, or drinking alcohol.
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Table 2. Survey on impact of lockdown implemented owing to COVID-19.

Questions

Yes (%)

No (%)

1. Occupational and general setting

1.1 Did you isolate yourself?

Lisolated myself according to the instructions of the Government Authorities

27183 (86.1)

I isolated myself because I tested positive for COVID or was in contact with a 335(1.1)
confirmed case
I am currently hospitalized as a result of infection 224 (0.7)
I do not practice any kind of personal isolation 3815 (12.1)
1.2 Before the start of the lockdown, how many hours did you spend (approximately)
outside your home or residence every day?
0-1 hour 5472 (17.3)
2-3 hours 5426 (17.2)
4-5 hours 7837 (24.8)
6-8 hours 7728 (24.5)
More than 8 hours 5094 (16.1)

1.3 During the lockdown period, how many hours did you spend (approximately)
outside your home or residence every day?

0-1 hour 19127 (60.6)
2-3 hours 5402 (17.1)
4-5 hours 3355 (10.6)
6-8 hours 2043 (6.5)
More than 8 hours 1630 (5.2)

1.4 Source through which you received/receive information regarding spread of
COVID-19 pandemic (can chose more than one option)

Governmental authorities

23054 (73.1)

Media

22645 (71.8)

Friends and relatives

15416 (48.9)

Social media

23702 (75.1)

1.5 How was your adherence to the lockdown instructions and safe distancing imposed
by government authorities to fight COVID-19?

No adherence 2290 (7.3)

Little adherence 4457 (14.1)
Adhered as much as possible 11811 (37.4)
Was adherent most of the time 6838 (21.7)
Never violated the instructions 6161 (19.5)

2. Lockdown related activities

2.1 During the lockdown period, I feel better after doing the following (more than one
answer can be chosen)

Physical activity and exercise

16355 (51.8)

Watching movies and series

19111 (60.6)

Following the news 7128 (22.6)
Carrying out some tasks or assignments 21133 (67)
Doing housework 19555 (62)
Talking to someone 22987 (72.8)
Staying away from annoying people whom I spend the lockdown with 21153 (67)

Eating with my family

24911 (78.9)

2.2 During the lockdown period, did you contact any person who does not reside in the
same residence as you in person?

17402 (55.1)

14155 (44.9)

2.3 During lockdown, did you communicate with anyone not living with you through a | 26464 (83.9) | 5093 (16.1)
phone call/voice call over internet?
(Continued)
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Table 2. (Continued)

Questions Yes (%) No (%)
3. Attitude and personal behavior
3.1 Do you think quarantine is a good idea? 19649 (62.3) | 11908 (37.7)
3.2 What was your stress level before the lockdown was implemented?
I was calm 15817 (50.1)
I was neither calm nor anxious 9145 (29)
I was anxious 4402 (13.9)
I was very anxious 2193 (6.9)

3.3 What is your stress level during lockdown?

I am calm 13562 (43)

I am neither calm nor anxious 8638 (27.4)

I am anxious 6940 (22)

I am very anxious 2417 (7.7)
3.4 Did you suffer from depressive episodes during lockdown? 14307 (45.3) | 17250(54.7)
3.5 Did you suffer from anxiety and/or stress episodes during lockdown? 23150 (73.4) | 8407 (26.6)
3.6 Did you suffer from domestic violence? 9959 (31.6) | 21598 (68.4)
3.7 Did you suffer from financial issues during lockdown? 14254 (45.2) | 17303 (54.8)
3.8 Did you seriously consider committing suicide during lockdown? 2384 (7.6) | 29173 (92.4)
3.9 Did you encounter problems surrendering to sleep or staying asleep? 15913 (50.4) | 15644 (49.6)
3.10 Have you tried to eliminate anxiety by resorting to smoking cigarettes, using 3526 (11.2) | 28031 (88.8)

alcohol, or drugs?
https://doi.org/10.1371/journal.pone.0267426.t1002

Analysis of depressive symptoms (PHQ-9>15)

Bivariate and multivariate binomial logistic regression analyses were performed to analyze the
study variables and their association with depressive symptoms (PHQ-9 >15) compared with
non-depressive symptoms (PHQ-9<15). In bivariate analysis, there was a significant associa-
tion between depressive symptoms and gender, marital status, education level, internal dis-
placement due to civil war, work status during the pandemic, infectious status, having a family
member or loved one infected with COVID-19, financial issues, domestic violence, and sui-
cidal ideation (p < 0.001). The Mann-Whitney U test was used to determine whether there
were differences in the age of study participants between the depressive and non-depressive
symptom groups. Median age was significantly lower in patients with depression (25 years,
IQR [21-28]) than in those without depression (28 years, IQR (23-36)), p < 0.001. Table 3
presents the results of the bivariate and multivariate analysis.

Multivariate binomial logistic regression was performed to determine the effects of the
combination of study characteristics on the likelihood of participants having depressive symp-
toms (PHQ-9 >15). We found that younger age was associated with a higher likelihood of
depressive symptoms (OR = 0.97 [0.96, 0.98]). Females had 1.22 times higher odds of exhibit-
ing depressive symptoms than males (OR = 1.22 [1.13, 1.32]). Additionally, unmarried people
had 1.63 times higher odds of being depressed than married people (OR = 1.63 [1.49, 1.78]).
Higher education level was significantly associated with higher odds of being depressed, and
those with secondary- or university-level education had the highest likelihood of being
depressed (OR =2.49 [1.66, 3.72]), OR = 2.25 [1.51, 3.35], respectively). Individuals whose
work was suspended owing to the COVID-19 pandemic or those who turned to teleworking
had a higher likelihood of being depressed (OR = 1.69 [1.51, 1.89], OR = 1.47 [1.27, 1.71],
respectively). Individuals with a previous history of infection with COVID-19 without hospi-
talization had 1.67 times higher odds of being depressed than those who were not infected
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Table 3. Bivariate and multivariate binomial logistic regression analysis of depressive symptoms (PHQ-9 >15).

Variable Totaln (%) | PHQ-9 (<15) | PHQ-9>15 x2 p-value | Oddsration | 95% CI for Odds | P-value
ration
Lower | Upper

Age (years), Median (IQR) 28 (23-35) 28 (23-36) 25 (21-28) <0.001** 0.97 0.96 0.98 <0.001**
Gender
« Male 10802 (34.2) 9584 (35.1) 1218 (28.5) 73.28 <0.001** 1 (ref)
« Female 20755 (65.8) | 17693 (64.9) | 3062 (71.5) 1.22 1.13 132 | <0.001**
Marital status
» Unmarried (Single, divorced, widowed, ...) | 19075 (60.4) 15803 (57.9) 3272 (76.4) 530.34 | <0.001** 1.63 1.49 1.78 <0.001**
o Married 12482 (39.6) 11474 (42.1) 1008 (23.6) 1 (ref)
Highest education
« Elementary 378 (1.2) 344 (1.3) 34(0.8) 110.44 <0.001** 1 (ref)
« Preparatory 1255 (4) 1074 (3.9) 181 (4.2) 2.17 1.42 3.33 <0.001**
« Secondary 5743 (18.2) 4768 (17.5) 975 (22.8) 2.49 1.66 3.72 <0.001**
« University education / Higher education 21131 (67) 18329 (67.2) 2802 (65.5) 2.25 1.51 3.35 <0.001**
« Postgraduate studies 3050 (9.7) 2762 (10.1) 288 (6.7) 2.21 1.46 3.34 <0.001**
Currently internally displaced
e Yes 1256 (4) 1023 (3.8) 233 (5.4) 27.76 <0.001** 1.17 99 1.39 0.059
« No 30301 (96) 26254 (96.2) 4047 (94.6) 1 (ref)
Work status during COVID-19 pandemic
« No change in working 5420 (17.2) 4903 (18) 517 (12.1) 109.57 | <0.001** 1 (ref)
« Increased workload 1822 (5.8) 1532 (5.6) 290 (6.8) 1.55 1.31 1.84 <0.001**
« Teleworking 3645 (11.6) 3199 (11.7) 446 (10.4) 1.47 1.27 1.71 <0.001**
» Work is suspended 20670 (65.5) 17643 (64.7) 3027 (70.7) 1.69 1.51 1.89 <0.001**
COVID-19 infectious status
Not infected, no contact 30663 (97.2) 26627 (97.6) 4036 (94.3) <0.001** 1 (ref)
Not infected, infected contact 533 (1.7) 406 (1.5) 127 (3) 163.527 1.02 0.78 1.32 0.87
Infected, not hospitalized 265 (0.8) 175 (0.6) 90 (2.1) 1.67 1.22 2.29 0.001*
Infected and hospitalized 96 (0.3) 69 (0.3) 27 (0.6) 1.24 0.74 2.08 0.39
Family member / Loved one status
» Nobody was infected 30314 (96.1) 26388 (96.7) 3926 (91.7) 1 (ref)
« Infected 870 (2.8) 628 (2.3) 242 (5.7) 254.44 <0.001** 2.31 191 2.79 <0.001**
« Infected and hospitalized 343 (1.1) 235 (0.9) 108 (2.5) 2.33 1.75 310 | <0.001**
« Deceased 30 (0.1) 26 (0.1) 4(0.1) 1.42 0.47 4.33 0.53
Suffering from financial issues
e Yes 14254 (45.2) 11603 (42.5) 2651 (61.9) 562.28 <0.001** 1.69 1.57 1.82 <0.001**
« No 17303 (54.8) 15674 (57.5) 1629 (38.1) 1 (ref)
Domestic violence / abuse
e Yes 9959 (31.6) 7335 (26.9) 2624 (61.3) 3.00 2.79 3.23 <0.001**
« No 21598 (68.4) 19942 (73.1) 1656 (38.7) | 2028.93 | <0.001** 1 (ref)
Considered suicide during lockdown
o Yes 2384 (7.6) 1393 (5.1) 991 (23.2) | 172534 | <0.001** 3.69 3.33 408 | <0.001**
« No 29173 (92.4) 25884 (94.9) 3289 (76.80) 1 (ref)
IQR, interquartile range;
*, significant at p < 0.05;
**, significant at p < 0.001; PHQ-9, Patient Health Questionnaire.
https://doi.org/10.1371/journal.pone.0267426.t1003
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(OR =1.67 [1.22, 2.29]). Having a relative or loved one infected with COVID-19 was signifi-
cantly associated with depressive symptoms. Individuals who had financial issues during the
pandemic, were exposed to domestic abuse or violence, or had suicidal ideation were more
likely to have depressive symptoms (OR = 1.69 [1.57, 1.82], OR = 3 [2.79, 3.23], OR = 3.69
[3.33, 4.08], respectively). Although internal displacement due to civil war was significantly
associated with depressive symptoms in the bivariate analysis, it was not significantly associ-
ated with a higher likelihood of depressive symptoms in the multivariate analysis. Table 3 pro-
vides a detailed overview of the multivariate binomial logistic regression model.

Analysis of anxiety symptoms (GAD-7 >15)

Bivariate and multivariate binomial logistic regression analyses were performed to analyze
study variables and their association with anxiety symptoms (GAD-7 >15) compared with
non-anxiety symptoms (GAD-7 <15), as determined using the GAD-7 scale. The Mann-
Whitney U test was performed to determine whether there were differences in the age of the
study participants between the two groups. Median age was significantly lower in people with
anxiety symptoms (25 years, IQR [21-29]) than in participants without anxiety symptoms (28
years, IQR [23-35]) (p < 0.001). In bivariate analysis, there was a significant association
between severe anxiety symptoms and gender, marital status, education level, internal dis-
placement due to civil war, work status, COVID-19 infection status, family members or loved
ones being infected with COVID-19, financial issues, domestic violence, and suicidal ideation
(p < 0.05). Table 4 presents the results of the bivariate and multivariate analysis.

Multivariate binomial logistic regression was performed to determine the effects of study
characteristics on the likelihood of participants having anxiety symptoms (GAD-7 >15) or not
(GAD-7 < 15). We found that younger age was associated with an increased likelihood of
experiencing anxiety symptoms. Females were 1.17 times more likely to exhibit anxiety symp-
toms than males (OR = 1.17 [1.04, 1.31]). In addition, unmarried individuals had a 1.31 times
higher likelihood of having anxiety symptoms than married participants (OR = 1.31 [1.15,
1.49]). Similar to depressive symptoms, anxiety symptoms were higher in those with higher
levels of education. Work status during the pandemic was independently associated with anxi-
ety symptoms, especially in those whose workload increased or whose work was suspended
during the pandemic (OR = 2.11 [1.63, 2.75], OR = 2.44 [2.02, 2.90], respectively). Individuals
who suffered from financial issues during the pandemic, were exposed to domestic abuse or
violence, or had suicidal ideation were more likely to have anxiety symptoms (OR = 1.79 [1.61,
2.01], OR = 3.76 [3.36, 4.21], OR = 3.92 [3.45, 4.46], respectively). However, internal displace-
ment due to civil war was significantly associated with anxiety symptoms in bivariate analysis
but not in multivariate analysis. Table 4 provides a detailed overview of the multivariate bino-
mial logistic regression model.

Analysis of PTSD (IES-R >33)

Bivariate and multivariate binomial logistic regression analyses were performed to analyze the
study variables and their association with PTSD. This was measured using the IES-R scale,
where we compared individuals with a cutoff score of IES-R >33 with those with a cutoff score
of IES-R <33. In bivariate analysis, there was a significant association between PTSD and gen-
der, marital status, education level, internal displacement, work status during the pandemic,
COVID-19 infection status, family members or loved ones being infected with COVID-19,
financial issues, domestic violence, and suicidal ideation (p < 0.001). The Mann-Whitney U
test was performed to determine whether there were differences in the age of study participants
with low risk of PTSD (IES-R <33) and those with a high risk of PTSD (IES-R >33). The
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Table 4. Bivariate and multivariate binomial logistic regression analysis of severe anxiety symptoms (GAD-7 >15).

Variable Total n (%) | GAD-7 (<15) | GAD-7 > 15 x2 p-value | Odds ration | 95% CI for Odds | p-value
ration
Lower | Upper

Age (years), Median (IQR) 28 (23-35) 28 (23-35) 25 (21-29) <0.001** 0.978 0.971 0.985 <0.001**
Gender
« Male 10802 (34.2) 10314 (34.6) 488 (27.6) 36.35 <0.001** 1 (ref)
« Female 20755 (65.8) | 19476 (65.4) 1279 (72.4) 1.17 1.04 131 0.007*
Marital status
» Unmarried (Single, divorced, widowed, ...) | 19075 (60.4) 12028 (40.4) 454 (25.7) 150.41 | <0.001** 1.31 1.15 1.49 <0.001**
o Married 12482 (39.6) 17762 (59.6) 1313 (74.3) 1 (ref)
Highest education
« Elementary 378 (1.2) 366 (1.2) 12 (0.7) 72.43 <0.001** 1 (ref)
« Preparatory 1255 (4) 1176 (3.9) 79 (4.5) 2.31 1.21 4.42 0.01*
« Secondary 5743 (18.2) 5308 (17.8) 435 (24.6) 2.54 1.37 4.69 0.003*
« University education / Higher education 21131 (67) 20001 (67.1) 1130 (64) 2.06 1.12 3.79 0.02*
« Postgraduate studies 3050 (9.7) 2939 (9.9) 111 (6.3) 1.98 1.05 3.74 0.03*
Currently internally displaced
e Yes 1256 (4) 1166 (3.9) 90 (5.1) 6.07 0.014* 1.16 0.91 1.48 0.215
« No 30301 (96) 28624 (96.1) 1677 (94.9) 1 (ref)
Work status during COVID-19 pandemic
« No change in working 5420 (17.2) 5267 (17.7) 153 (8.7) 145.48 | <0.001** 1 (ref)
« Increased workload 1822 (5.8) 1703 (5.7) 119 (6.7) 2.11 1.63 2.75 <0.001**
« Teleworking 3645 (11.6) 3511 (11.8) 134 (7.6) 1.44 1.12 1.84 0.004*
» Work is suspended 20670 (65.5) 19309 (64.8) 1361 (77) 2.42 2.02 2.90 <0.001**
COVID-19 infectious status
Not infected, no contact 30663 (97.2) 28979 (97.3) 1684 (95.3) 29.53 | <0.001** 1 (ref)
Not infected, infected contact 533 (1.7) 491 (1.6) 42 (2.4) 1.05 0.71 1.56 0.77
Infected, not hospitalized 265 (0.8) 233 (0.8) 32(1.8) 1.56 1.00 2.44 0.05
Infected and hospitalized 96 (0.3) 87 (0.3) 9 (0.5) 1.21 0.57 2.55 0.62
Family member / Loved one status
« Nobody was infected 30314 (96.1) 28641 (96.1) 1673 (94.7) 18.76 | <0.001** 1 (ref)
« Infected 870 (2.8) 815 (2.7) 55(3.1) 0.92 0.66 1.29 0.65
« Infected and hospitalized 343 (1.1) 306 (1) 37 (2.1) 141 0.93 2.14 0.1
« Deceased 30(0.1) 28(0.1) 2(0.1) 1.66 0.37 7.41 0.5
Suffering from financial issues
e Yes 14254 (45.2) 13063 (43.9) 1191 (67.4) 373.59 | <0.001** 1.79 1.61 2.01 <0.001**
« No 17303 (54.8) 16727 (56.1) 576 (32.6) 1 (ref)
Domestic violence / abuse
e Yes 9959 (31.6) 8705 (29.2) 1254 (71) 3.76 3.36 4.21 <0.001**
« No 21598 (68.4) 21085 (70.8) 513 (29) 1345.9 | <0.001** 1 (ref)
Considered suicide during lockdown
o Yes 2384 (7.6) 1887 (6.3) 497 (28.1) | 11343 | <0.001** 3.92 3.45 446 | <0.001**
« No 29173 (92.4) 27903 (93.7) 1270 (71.9) 1 (ref)
IQR, interquartile range;
* = significant at p < 0.05;
** = significant at p < 0.001; GAD: general anxiety disorder.
https://doi.org/10.1371/journal.pone.0267426.t004
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median age was significantly different between those with PTSD (28 years, IQR [22-33]) and
those without PTSD (28 years, IQR 23-36). Table 5 presents the results of the bivariate and
multivariate analysis.

Multivariate binomial logistic regression was performed to determine the effects of study
characteristics combined with the likelihood of participants having PTSD (IES-R >33). We
found that younger age was associated with an increased likelihood of developing PTSD.
Females were 1.07 times more likely to have PTSD than males (OR = 1.07 [1.005, 1.143]).
Moreover, unmarried people had a 1.39 times higher likelihood of having PTSD than married
subjects (OR = 1.139 [1.06, 1.22]). Similar to anxiety and depressive symptoms, PTSD was sig-
nificantly associated with higher education levels. Being internally displaced due to civil war
was significantly associated with 1.26 times higher odds of exhibiting PTSD (OR = 1.26, [1.09,
1.45]). Work status changes during the pandemic is statistically associated with increased like-
lihood of PTSD, especially in those who reported increased work load (OR = 2.07 [1.82, 2.36]).
Notably, those who were infected with COVID-19 without hospitalization or those who had
recent contact with infected patients were statistically associated with higher odds of having
PTSD, (OR = 3 [2.25, 4.004], OR = 3.64 [2.94, 4.51], respectively).

Participants who reported having suffered from financial issues during the pandemic, expo-
sure to domestic violence or abuse, or suicidal ideation were more likely to have PTSD
(OR=1.511.42,1.60], OR = 2.01 [1.89, 2.14], OR = 2.49 [2.26, 2.74], respectively). Table 5
provides a detailed overview of the multivariate binomial logistic regression model.

Discussion

In this study, we provide an overview of the psychological status of the Libyan population dur-
ing the COVID-19 outbreak and civil war in Libya. To our knowledge, this is the first study to
report the prevalence of mental disorders, such as depression, anxiety, and PTSD, among the
Libyan population with an adequate sample size that covered all major cities and regions of
Libya. The study showed a higher prevalence of severe depressive symptoms (13.6%), moder-
ate prevalence of severe anxiety (5.6%), and high levels of PTSD (19.8%) among the study pop-
ulation. There was a significant association between depressive symptoms, anxiety symptoms,
and PTSD in most of the study variables. Young age, being female, unmarried, educated, or
victims of domestic violence or abuse, work suspension during the pandemic, and having
increased workload, financial issues, suicidal thoughts, or a family member with or hospital-
ized due to COVID-19 were significantly associated with a high likelihood of depressive and
anxiety symptoms, as well as PTSD. These findings provide an overview of the mental health
status of the Libyan population in the current situation of lockdown and civil war.

Several factors may have played a role in these results. The COVID-19 outbreak has affected
several billion people worldwide. People have been restricted to their homes without their
daily work and study activities, resulting in emotional tension and increased financial difficul-
ties, especially for those with low wage incomes or those who work in small companies or
working sectors.

During the study period, the civil war in Libya did not stop despite calls for a cease fire. The
ongoing conflicts have resulted in high rates of internal displacement, with people having to
leave their homes and belongings in attempts to stay away from the conflict areas that are
exposed to the risk of theft, murder, and kidnapping. This has added to the stress of those peo-
ple who have left their homes or are still living in conflict areas as displayed by the study, with
approximately 1,256 (4%) of the study population reporting that they have left their homes
and are internally displaced. In addition, internal displacement leads to an increase in financial
difficulties as people have to pay for rent and other expenses, which has worsened the current
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Table 5. Bivariate and multivariate binomial logistic regression analysis of post-traumatic stress disorder (ISE-R >33).

Variable Total n (%) IES-R< 33 IES-R> 33 x2 p-value Odds ration | 95% CI for Odds | p-value
ration
Lower | Upper

Age (years), Median (IQR) 28 (23-35) 28 (23-36) 28 (22-33) <0.001** 0.995 0.991 0.998 0.003*
Gender
« Male 10802 (34.2) 8672 (34.3) 2130 (34.1) 0.052 0.819 1 (ref)
« Female 20755 (65.8) | 16640 (65.7) | 4115 (65.9) 1.07 1.005 | 1.143 0.034*
Marital status
» Unmarried (Single, divorced, widowed, .. .) 19075 (60.4) | 10324 (40.8) | 2158 (34.6) 81.35 <0.001** 1.139 1.06 1.22 <0.001**
o Married 12482 (39.6) | 14899 (59.2) | 4097 (65.4) 1 (ref)
Highest education
« Elementary 378 (1.2) 297 (1.2) 81 (1.3) 69.69 <0.001** 1 (ref)
« Preparatory 1255 (4) 946 (3.7) 309 (3.9) 1.75 1.27 2.42 0.001
« Secondary 5743 (18.2) 4436 (17.5) 1307 (20.9) 1.78 1.32 2.39 <0.001**
« University education / Higher education 21131 (67) 17198 (67.9) 3933 (63) 1.59 1.18 2.13 0.002*
« Postgraduate studies 3050 (9.7) 2435 (9.6) 615 (9.8) 1.73 1.27 2.34 <0.001**
Currently internally displaced
e Yes 1256 (4) 854 (3.4) 402 (6.4) 122.99 <0.001"* 1.26 1.09 1.45 0.001*
« No 30301 (96) 24458 (96.6) | 5843 (93.6) 1 (ref)
Work status during COVID-19 pandemic
« No change in working 5420 (17.2) 4489 (17.7) 931 (14.9) 384.77 <0.001** 1 (ref)
« Increased workload 1822 (5.8) 1182 (4.7) 640 (10.2) 2.07 1.82 2.36 <0.001**
« Teleworking 3645 (11.6) 2738 (10.8) 907 (14.5) 1.60 1.43 1.78 <0.001**
» Work is suspended 20670 (65.5) | 16903 (66.8) | 3767 (60.3) 1.13 1.04 1.23 0.004*
COVID-19 infectious status
Not infected, no contact 30663 (97.2) | 24965 (98.6) | 5698 (91.2) | 1014.36 | <0.001** 1 (ref)
Not infected, infected contact 533 (1.7) 192 (0.8) 341(5.5) 3.64 2.94 4.51 <0.001**
Infected, not hospitalized 265 (0.8) 101 (0.4) 164 (2.6) 3.00 2.25 4.004 <0.001**
Infected and hospitalized 96 (0.3) 54(0.2) 42 (0.7) 1.45 0.92 2.28 0.102
Family member / Loved one status
« Nobody was infected 30314 (96.1) | 24687 (97.5) | 5627 (90.1) 1 (ref)
« Infected 870 (2.8) 500 (2) 370 (5.9) 839.02 | <0.001** 1.64 1.38 1.94 | <0.001**
« Infected and hospitalized 343 (1.1) 107 (0.4) 236 (3.8) 4.01 3.07 524 | <0.001**
« Deceased 30 (0.1) 18 (0.1) 12 (0.2) 1.46 0.64 3.33 0.35
Suffering from financial issues
e Yes 14254 (45.2) | 10776 (42.6) | 3478 (55.7) 1.51 1.42 1.60 <0.001**
« No 17303 (54.8) | 14536 (57.4) | 2767 (44.3) 348.14 <0.001** 1 (ref)
Domestic violence / abuse
*Yes 9959 (31.6) 6938 (27.4) 3021 (48.4) 2.01 1.89 2.14 <0.001**
« No 21598 (68.4) | 18374 (72.6) | 3224 (51.6) | 1019.31 | <0.001** 1 (ref)
Considered suicide during lockdown
o Yes 2384 (7.6) 1271 (5) 1113 (17.8) 2.49 226 274 | <0.001**
« No 29173 (92.4) 24041 (95) 5132 (82.2) 1175.3 <0.001** 1 (ref)

IQR, interquartile range;
* = significant at p < 0.05;
** = significant at p < 0.001; IES-R: Impact of Event Scale-Revised.

https://doi.org/10.1371/journal.pone.0267426.t005
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financial crisis of Libya. No urgent plans or initiatives have been announced by the govern-
ment in response to this ongoing crisis. In another study, 14,254 (45.2%) individuals of the
study population reporting that they were suffering from a financial crisis. This may affect
their mental health, as financial crises and recessions have been shown to have significant
effects on mental health outcomes [18].

Several previous studies have discussed the effect of the COVID-19 pandemic on the mental
health of populations. A study conducted in Italy on 18,147 respondents during the COVID-
19 pandemic and lockdown [13] reported a depression rate of 17.3% compared to 13.6% in
our study, an anxiety rate of 7.3% compared to 5.6% in our study, and a PTSD rate of 37%
compared to 19.8% in our study. In another population-based study in China [5] conducted in
194 cities with 1,210 respondents, approximately 16.5% of the study population reported
depressive symptoms and 28.8% reported moderate to severe anxiety; however, both anxiety
and depression were measured using the Depression, Anxiety and Stress Scale (DASS-21),
which is not the same tool used in the present study. Furthermore, in the study from China,
8.1% of the study population was reported to have moderate to severe stress, while in our
study, 19.8% of the study population was found to have PTSD using the same tool. Both studies
confirmed the same findings that young women were at a higher risk of mental disorders. Our
study found that females are at a higher risk of mental disorders, which is in line with a previ-
ous study that concluded that women are at a higher risk of mental disorders. In a nationwide
survey of 52,730 respondents in China [19], approximately 35% had psychological distress,
and young women had significantly higher psychological distress. Another study conducted in
Spain [7] showed that depression was present in 18.7% of respondents, anxiety in 21.6% of par-
ticipants, and PTSD in 15.8% of participants, which is similar to our findings. Nonetheless,
based on our results, older individuals were associated with a lower risk of mental distress. In
addition, the study conducted in Spain showed that females and individuals with symptoms of
COVID-19 were associated with higher psychological distress, similar to our findings. Never-
theless, they used the condensed tools PHQ-2 and GAD-2 for measurements in a smaller sam-
ple size than in our study. In addition, the mean age was 64.85 years, with few representatives
from younger age groups. The higher prevalence of anxiety and PTSD among women might
be the reason for the higher rate of these disorders in women during COVID-19 [20]. There-
fore, younger age groups might be at an increased risk of mental disorders, and there is a need
for urgent interventions aimed at relieving related distress during COVID-19.

The measurement of mental health status during a civil war and pandemic is an important
aspect of healthcare systems. Being internally displaced and at a higher risk during civil war
are associated with several common mental disorders, according to previous studies [21, 22].
However, psychiatrists and mental health specialists face several challenges in their work dur-
ing the COVID-19 outbreak [6, 23]. The current lockdown represents a mental stress chal-
lenge, as people are concerned about the undetermined duration of lockdown, financial status,
fear of infection, and subsequent hospitalization, with risk of death or severe COVID-19.
Therefore, psychosocial support programs should be implemented by the government to sup-
port people during lockdown, especially for those who are affected by the pandemic or are
regarded as vulnerable populations. This should be done by providing financial support and
conducting social programs aimed at providing help to those living in conflict areas, especially
children and the elderly, who are in need of support to reduce the mental distress associated
with this conflict and pandemic. Furthermore, targeted intervention and determined actions
employed by the authorities are needed to relieve distress and provide relief to patients hospi-
talized with COVID-19 and their relatives.

The current study has several limitations. First, the study depended on paper and online
survey methods, and the study population may not have been representative of the elderly
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population as intended, especially as it comprised less than 10% of the study population. Sec-
ond, it is likely that some people may not have had access to the Internet to complete the
online study, while others could not complete the paper survey owing to illiteracy. This is espe-
cially likely for individuals in the older age groups. Third, as this was a cross-sectional study,
there were difficulties in drawing causative relationships. Fourth, the study demonstrates a
confounding effect of civil war that may need further investigation and may have affected the
study outcomes, especially in cases in which certain people were affected more than others.
There is a need to further understand the factors associated with the effect of civil war on phys-
ical abuse and specific stressful events caused by the civil war. However, the study has several
strengths including a large representative sample from all regions, detailed questions and sur-
veys along with the use of comprehensive tools, and a new tool for measuring the impact of
lockdown.

To our knowledge, this is the first study to analyze the psychological impact of the COVID-
19 pandemic and civil war in Libya. It provides important data on the psychological impact of
COVID-19 in the African region, where COVID-19 may threaten the population at an
increased risk owing to the current fragile healthcare systems and lack of mental health sup-
port. The study showed higher rates of psychological distress among the Libyan population
with high rates of depression, anxiety, and PTSD. These findings warrant future studies on the
development of strategies and interventions aimed at reducing the mental disease burden on
the Libyan population.
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