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Ebola virus disease (EVD) survivors and healthcare workers (HCWs) face stress, fear, and stigma during the COVID-19 pandemic that can induce severe symptoms of anxiety and post-traumatic stress disorder (PTSD). We examined the prevalence and factors related to severe PTSD and anxiety symptoms, using a representative sample of survivors of the 2018–2020 EVD epidemic in DR Congo in comparison HCWs. Five hundred sixty-three participants (55.25% women, 309 survivors, 202 HCWs, and 52 HCWs and survivors) completed questionnaires assessing anxiety, PTSD, exposure to EVD and COVID-19, stigmatization related to EVD and COVID-19, interpersonal traumas, social support. During the COVID-19 pandemic, 45.6 and 75.0% of survivors and HCWs reported severe symptoms of PTSD and anxiety. Significant difference was observed among the three groups for both PTSD (53.7% survivors, 37.1% HCWs, and 30.8% HCWs-survivors, χ2= 18.67, p < 0.0001) and anxiety (88.3% survivors, 56.9% HCWs, and 65.4% HCWs- survivors, χ2= 67.03, p < 0.0001). Comorbidity of severe PTSD and anxiety symptoms was 42.3% between the three groups. Results revealed that exposure to EVD (b = 0.53; p = 0.001; b = 0.12; p = 0.042), EVD-related stigmatization (b = 0.14; p = 0.018; b = 0.07; p = 0.006), COVID-19-related stigmatization (b = 0.22; p < 0.0001; b = 0.08; p = 0.0001) and social support (b = −0.30; p < 0.0001; b = −0.14; p < 0.0001) predicted severe PTSD and anxiety symptoms. The last models explained 63.8 and 56.4% of the variance of PTSD and anxiety. Symptoms of PTSD and anxiety are common among EVD survivors and HCWs during the COVID-19 pandemic. Culturally-sensitive programs that address stigma are necessary to mitigate the cumulative effects of EVD and the COVID-19 pandemic on EVD survivors and HCWs.
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INTRODUCTION

With four outbreaks occurring from 2018 to 2021, the Democratic Republic of Congo (DRC) faces a constant threat from Ebola virus disease (EVD) (1). The 2018–2020 epidemic in the provinces of North and South Kivu and Ituri in the eastern DRC is the largest the country has faced, and the second largest in the world after the 2013–2016 crisis in West Africa (2, 3). With 2,280 deaths out of 3,463 confirmed and probable cases, despite advances in treatment of EVD over the past 5 years and the most intensive vaccination campaign for EVD, the epidemic has had a mortality rate of 65.83% (3). EVD infected individuals experience acute physical pain and many face isolation, fear, and anxiety because of the death of others in treatment centers (4–9). Health care workers (HCWs), in addition to facing the constant fear of being infected, of infecting family members and loved ones, must also deal with the recurrent death of patients, their distress, and that of their families. During this epidemic, 171 HWCs were infected, representing 5% of cases, and 79 died (3).

The end of this EVD epidemic in the DRC came as the eastern region was affected by the COVID-19 pandemic (10). On October 13, 2020, at the beginning of this study, the DRC counted 10,872 COVID-19 confirmed cases with a low rate of testing (11). This double crisis could reignite both the fear of survivors and HCWs, and the stigmatization to which they have been subjected to according to a process of retraumatization (12). Studies conducted during the first wave of the COVID-19 pandemic in several countries, including the DRC, showed that stigmatization related to the disease was the most significant predictor of mental health problems, including anxiety and depression (13–15). In addition, the eastern region of the DRC has been facing armed conflicts for over 20 years (16). These wars inflicted interpersonal traumas which are a major risk factors for the mental health of EVD survivors and HCWs (17–19). Conducted, in October 2020, in the context of the COVID-19 pandemic, this study aims to: (1) investigate the prevalence of PTSD and anxiety symptoms and their comorbidity among adult EVD survivors and HCWs of the tenth EVD epidemic in the DRC (occurred from August 2018 to June 2020); (2) examine factors related to PTSD and anxiety symptoms and their comorbidity among participants.



METHODS


Participants and Procedures

We calculated the sample size using Epi Info™. We calculated a population-based sample by considering survivors as the principal group (n = 788), and HCWs as the comparison group [n = DEFF*Np (1-p)]/[(d2/[image: image] +p*(1-p)]. Given the population of adult EVD survivors was 788 according to the ministry of health and the Association of Ebola Survivors, with the prevalence of 50% of mental health disorders generally observed (7, 20), a significance level of 5% confidence interval of 95% [50% ± 5 Confidence limits as % of 100 (absolute ± %) (d)], we calculated that the sample size for this study was 259 survivors. For better comparison with HCWs, the same number was considered (nHCWs = 259). Considering a response rate of 70%, the sample size for the study was 740 (370 survivors and 370 HCWs).

Survivors were recruited through the Association of Ebola Survivors (in French: Association des Vainqueurs d'Ebola). The Association provided the local coordination of the research team with a contact list (e.g., address, phone number) of individuals willing to be contacted. From this contact list a random sample of 370 survivors was generated by a computer program. HCWs were recruited through the provincial public health departments of North Kivu and Ituri. HCWs' were contacted through the list from the Ebola treatment centers (ETCs) provided by health authorities. The inclusion criteria were: (1) being an EDV survivor or has worked as a HCW (e.g., doctor, nurse) during the epidemic for at least 6 months consecutively; (2) aged 18 years old or more of age; (3) speaks one of the four official languages (Swahili, Lingala, Tshiluba, or Kikongo), French, or English. In total, 746 people were contacted, and 603 agreed to participate. For reasons related to logistics and to travel to areas known to be unsafe, 39 people could not be reached, and three others refused to participate upon contact with interviewer. Of the 746 people contacted, 563 ultimately participated for a response rate of 75.47%. All participants received monetary compensation. Each participant signed a written informed consent. The research ethics committees of the University of Ottawa, the National Institute of Biomedical Research, and the University of Kinshasa approved the study protocol.

Data was collected by 15 interviewers who received two and a half days of training on ethical issues and on how to complete the questionnaire. For the translation and the cultural adaptation of the questionnaire, back-translation methods were used. Translation and cultural adaptation (including cognitive interview) were done by a team of seven Congolese professors, psychologists, and psychiatrists from DRC universities. The investigators were psychologists or individuals with a bachelor's degree in psychology. When first contacted by responsible interviewer, participants also indicated the language in which they wished to be interviewed. All interviewers spoke French and Swahili; some spoke Lingala, Tschiluba, Kinkongo and English. Each province also had a supervisor, who was a psychologist, on site. The survey took place from October 10 to 23, 2020.

A total of 563 participants completed the questionnaire (55.25% women), including 309 survivors (60.26% women), 202 HCWs (51.26% women), and 52 people who were both HCWs and survivors (41.18% women). The mean age of participants was 30.47 years (SD = 10.02). The mean age of survivors was 30.43 years (SD = 10.03), that of HCWs was 29.48 years (SD = 9.49), and that of those who were both survivors and health care workers was 34.57 (SD = 11.09). Table 1 provides details on the sociodemographic characteristics of the survivors.


Table 1. Sociodemographic characteristics of the sample over participants' status (n = 561).
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Measures

Sociodemographic characteristics assessed included gender, age, employment status, education, and marital status.


Degree of Exposure to EVD and COVID-19

An adapted version of the Ebola exposure scale (EES) was used to assess the degree of exposure to both EVD and COVID-19 (13, 21). The items were asked without reference to any disease and participants respond to a column for EVD and another for COVID-19. The ESS is a 17-Yes or No questionnaire that asks about experiences surrounding exposure to the EVD and COVID-19. Precisely, it addresses how EVD affected respondents' lives, their families, and their social networks (e.g., “Have you been in a city or in a village where people became ill because of… EVD/COVID-19?”; “Has a member of your family fallen ill because of … EVD/COVID-19?”; “Have you participated at a funeral of a person deceased because of… EVD/COVID-19?”). The questionnaire is widely used during communities affected by EVD outbreaks and during the COVID-19 pandemic with good internal consistency coefficients (13, 21). In our sample, Cronbach α was 0.84 for EVD and 0.90 for COVID-19.



Stigmatization Related to EVD and COVID-19

We used an adapted version of The Stigmatization related to EVD scale which consists of 20 items (14, 21). A 4-point scale evaluates respondents answers: (0) Never, (1) Rarely, (2) Sometimes, (3) Often, and (4) Always. The participants completed two columns for each item: one for stigmatized experience related to EVD (Column 1) and the other for stigmatized experience elated to COVID-19 (“Someone refused to talk to you because of… EVD/COVID-19”; “A company refused to hire you because of… EVD/COVID-19”, etc. This measure was already used in communities affected by EVD outbreaks and during the COVID-19 pandemic with excellent internal consistency (14, 21). In our sample, Cronbach α was 0.98 for EVD and 0.99 for COVID-19.



Life Events Checklist for DSM-5

The Life Events Checklist for DSM-5 (LEC-5) is a self-report questionnaire that evaluates traumatic events that have happened in a person's lifetime (22). It consists of 16 specific items that potentially cause distress (e.g., “Sudden accidental death”, “Fire or explosion”) and 1 “other” item in case the first 16 do not capture a person's full experiences. The LEC-5 is composed of a 6-point scale: Happened to me, Witnessed it, Learned about it, Part of my job, Not sure, and Does not apply scored each yes (1) and no (0). In the present study, we used the two first scales Happened to me and Witnessed it with a sum of scores of the items. In our sample, Cronbach α was 0.77 for “Happened to me” and 0.79 for “Witnessed it”.



Hopkins Symptom Checklist

We used the Hopkins Symptom Checklist (HSCL) anxiety subscale to assess anxiety symptoms (23). The HSCL anxiety subscale is a 10-item scale. Participants rated each symptom for the last seven days from 1 to 4 (“Not at all”, “A little”, “Quite a bit”, “Extremely”). This subscale is one of the most reliable measures for assessing anxiety symptoms in different cultures (24). It shows excellent internal consistency in studies in different countries (24). It is already used in the DRC with a Cronbach's alpha of 0.91. In our sample, Cronbach's α 0.95. An average score of 1.75 indicates a significant level of anxiety and this was the cutoff point used in our analyses (23).



Posttraumatic Stress Disorder Check List for DSM-5

The PTSD Check List for DSM 5 (PCL-5) was used to assess symptoms of Posttraumatic stress disorder (22, 25, 26). The PCL-5 is a 20-item questionnaire that evaluates the 20 symptoms of PTSD found in the DSM-5 (e.g., “In the past month, how much were you been bothered by repeated, disturbing, and unwanted memories of the stressful experience?”). This measure utilizes a 5-point scale: (0) Not at all, (1) A little bit, (2) Moderately, (3) Quite a bit, and (4) Extremely. The PCL-5 has strong internal consistency (α = 0.94), test-retest reliability (r = 0.82), and convergent (rs = 0.74–0.85) and discriminant (rs = 0.31–0.60) validity (25, 27, 28). While this scale is best used by clinicians and can be scored using different methods, it can be most easily scored by summing up the answers for all 20 items (0–80). A cut-off score of 33 suggest severe PTSD symptoms (26). In our sample, the Cronbach's α was 0.97.



Multidimensional Scale of Perceived Social Support

The Multidimensional Scale of Perceived Social Support is a 12 item self-report questionnaire (29). It evaluates social support from three sources: family, friends, and significant others (e.g., “There is a special person who is around when I am in need”, “My family really tries to help me”, “I can count on my friends when things go wrong”). It consists of a 6-point scale: (1) Very Strongly Disagree, (2) Strongly Disagree, (3) Mildly Disagree, (4) Neutral, (5) Mildly Agree, (6) Strongly Agree, (7) Very Strongly Agree. The scale showed very good internal consistency with a Cronbach's alpha coefficient of 0.88 (29). In our sample, the Cronbach's α was 0.93.




Statistical Analyses

Using the Statistical Package for the Social Sciences (SPSS), version 27, we computed the prevalence of severe symptoms of PTSD and anxiety using the above-mentioned cut-off across sociodemographic characteristics including gender, age category, education level, employment status, categories of exposure to EVD and COVID-19, and categories of stigmatization due to EVD and COVID-19. To compare levels of exposure to EVD and COVID-19 and stigmatization related to EVD and COVID-19, their scores were classified in four categories with values below the 25th percentile, between the 25th and 50th percentile, between 50th and 75th, and values beyond the 75th percentile according to past studies (13–15, 20).

Subsequently, a multivariable linear regression was conducted separately to examine the association between mental health symptoms (PTSD and anxiety) and exposure to EVD, exposure to COVID-19, and stigmatization due to EVD and COVID-19. The factors were entered progressively into six different models. First, we tested the sociodemographic characteristics and EVD exposure. Secondly, we added stigmatization due to EVD to the previous list of variables and COVID-19 exposure was then added to the third model. The fourth model included stigmatization due to COVID-19 and the fifth mode included experienced and witnessed interpersonal traumas. Lastly, social support was added in the final model. All the models are presented in Appendix 1 and the final model is presented in the Table 4.

We verified the homogeneity of variance using the scatterplot of standardized predicted values vs. the standardized residuals. We tested the normality of the residuals for both symptoms of PTSD and anxiety with the Shapiro-Wilk test and through examination of skewness and kurtosis. Skewness values between −1 and + 1 and kurtosis values between −2 and +2 were deemed acceptable (30, 31). Interaction terms between exposures to the two viruses in conjunction with stigmatization related to EVD and COVID-19 were also tested, but are not presented in the current findings because of non-significant results. Interaction terms were also tested between gender exposure to EVD and COVID-19, stigmatization related to EVD and COVID-19, as well as COVID-19 status. Gender interactions were significant only for exposure to COVID-19 and COVID-19 status in predicting anxiety symptoms. Judged as less pertinent, this ultimate model (Model 7) was presented in the Appendix 1.




RESULTS

Results presented in the Table 1 showed that 9.9% of the participants declared having tested positive for COVID-19 (8.7% of survivors, 11.4% of HWCs who are also EVD survivors, and 11.5% among those who are HCWs and were not infected by EVD). Generally, 45.6 and 75.0% of the total sample were categorized as having severe symptoms of PTSD and anxiety, respectively. Table 1 outlines statistically significant difference among the three categories of participants for severe symptoms of both PTSD (χ2 = 18.67, p < 0.0001) and anxiety (χ2 = 67.03, p < 0.0001). EVD survivors reported higher symptoms of PTSD and anxiety (53.7 and 88.3%, respectively) compared to HCWs (37.1 and 56.9% for symptoms of PTSD and anxiety, respectively) and those who were both survivors and HCWs (30.8 and 65.4% for symptoms of PTSD and anxiety, respectively). Significant difference was also observed between genders, employment status, education level, matrimonial status with higher prevalence observed among women (51.8 vs. 38.9% and 79.9 vs. 70% for symptoms of PTSD and anxiety, respectively), those who are unemployed (59.3 vs. 29.3% and 78.5 vs. 70.7% for symptoms of PTSD and anxiety, respectively) and widowed (77.0 and 93.4% for symptoms of PTSD and anxiety, respectively). Results showed that COVID-19 negative participants reported higher prevalence of anxiety symptoms (76.9%) compared to COVID-19 positive participants (75.1%), χ2 = 10.51, p < 0.0001. However, there was no significant difference among the two groups for PTSD symptoms. Table 2 presents all results.


Table 2. Prevalence of PTSD and anxiety symptoms over participants' status (n = 561).
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Table 3 presents the prevalence of comorbidity of severe PTSD and anxiety symptoms. The results showed a prevalence of comorbidity of 42.3%, with a statistically significant difference between survivors (51.8%), HCWs (31.7%), and survivors and HCWs participants (26.9%; χ2 = 63.78, p < 0.0001). Similar differences were observed for gender, employment status, education, marital status, stigma related to EVD and COVID-19 and exposure to COVID-19.


Table 3. Prevalence of comorbidity of PTSD and anxiety symptoms over participants' status (n = 561).
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As depicted in Appendix 1, we separately estimated a series of six models to predict symptoms of PTSD and anxiety by successively adding stigmatization due to EVD, exposure to COVID-19, stigmatization due to COVID-19, interpersonal traumas, and social support to the last model which comprised sociodemographic characteristics and exposure to EVD. All six models predicting symptoms of PTSD were significant with explained variance percentages ranging from 27.7 to 63.8%, with 63.8% of variance explained for the final model [F(18, 516) = 50.43; p < 0.0001]. Results showed that EVD exposure (b = 0.53; p = 0.001), stigmatization due to EVD (b = 0.14; p = 0.018), stigmatization due to COVID-19 (b = 0.22; p < 0.0001) and social support (b = −0.30; p < 0.0001) predicted PTSD symptoms, whereas exposure to COVID-19 and exposure and witnessing of traumatic events did not (b = 0.14; p = 0.35; b = −0.02; p = 0.49; b = 0.04; p = 0.21). Similarly, the models for symptoms of anxiety were all significant with explained variance percentages between 26.4 and 56.4%. The final model [F(18, 516) = 37.14; p < 0.0001] presented in Table 4 indicated that exposure to EVD (b = 0.12; p = 0.042), stigmatization due to EVD (b = 0.07; p = 0.006), and social support (b = −0.14; p < 0.0001) predicted symptoms of anxiety. Stigmatization related to COVID-19 significantly predicted anxiety symptoms until the 5th model that did not include social support (b = 0.08; p = 0.0001).


Table 4. Results of linear regression analyses predicting symptoms of PTSD and anxiety.
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DISCUSSION

This is one of the first studies on the mental health of survivors and HCWs during the second-largest EVD epidemic in these particular conflict-affected regions. However, it is the first which also investigates the impact of the COVID-19 pandemic on the mental health of groups most affected by EVD. It is also one of the largest studies to have assessed PTSD and anxiety symptoms in both EVD survivors and HCWs. Studies conducted on anxiety and PTSD following the 2013–2016 crisis in West Africa among survivors have included 8–268 participants (32–37), except a recent large study (n = 1,495) conducted in Liberia, Guinea, and Sierra Leone that explored depression, and anxiety symptoms, but not PTSD (38). The results of the present study showed that symptoms of PTSD and anxiety are common among EVD survivors and HCWs during the COVID-19 pandemic. Nearly one out of two participants (45.6%) and three out of four (75%) had severe symptoms of PTSD and anxiety. Participants who were only survivors were more likely to experience severe symptoms of both PTSD and anxiety, respectively, more than half (53.7%) and nearly 9 out of 10 survivors (88.3%). When we observe the two other groups, results also showed that HCWs participants were more likely to experience severe symptoms of PTSD compared to Survivors HCWs. However, those who were both HCWs and survivors were more likely to experience severe symptoms of anxiety during the COVD-19 pandemic compared to HCWs who were not infected by the EVD. Although not a longitudinal design, the very high rates of PTSD and anxiety symptoms reported by survivors and HCWs may suggest that the COVID-19 pandemic may have increased or reactivated the trauma-related symptoms associated with having experienced EVD. The few studies conducted among survivors and HCWs all found lower prevalence of PTSD (39, 40). A study among 68 survivors in Guinea who visited a psychiatric hospital found that <10% had severe symptoms of PTSD (39). Another study among aid workers including HCWs found that up to 40% of some participants showed symptoms of PTSD (40). However, a recent study conducted in the DRC among a representative sample of urban and rural areas affected by EVD in the Equateur Province showed that 58.81% of participants experienced severe symptoms of PTSD. The studies conducted to date on anxiety symptoms in the context of EVD showed a prevalence varying between 19.2 and 83.3% (38, 41). A study of 8 survivors in the United States showed that 6 of them (75%) had significant symptoms of anxiety (32), while another study involving 18 survivors in Sierra Leone found a prevalence of 83.3% of anxiety symptoms (34). Results from the present study reveal the highest prevalence of severe anxiety symptoms both among survivors and HCWs compared to other studies (38, 41). This study also showed greater anxiety symptoms among HCWs in eastern DRC compared to other studies conducted after the 2013–2016 epidemic (34).

This study has also demonstrated significant gender differences, with women showing more anxiety and PTSD symptoms than men. While this is often observed in studies on anxiety and PTSD, these differences are worth noting since studies conducted in the context of both EVD and COVID-19 in the DRC, Togo and Rwanda have shown that there were no such differences (13, 14, 21). The results further indicated that EVD and COVID-19-related stigma were related to both anxiety and PTSD. First, the results showed that participants with a higher stigma score were more likely to have met criteria for severe anxiety and PTSD symptoms during the COVID-19 pandemic. Second, the results of the different regression models also showed that EVD-related stigma experienced by survivors and HCWs was the variable that best and consistently predicted both severe anxiety and PTSD symptoms. This appears consistent with studies where EDV-related stigma plays an important role in mental health (21, 37). Additionally, adding EVD-related stigma to the second models increased the level of explained variance from 27.7 to 56.1% for PTSD symptoms and from 26.4 to 47.6% for anxiety symptoms. Third, the results showed that COVID-19 stigma was also a strong predictor of anxiety and PTSD symptoms. Studies among populations affected by the COVID-19 pandemic and HCWs have shown a positive association between COVID-19-related stigma and anxiety, PTSD and other mental health problems (13, 42, 43). These results indicate that despite the education campaigns for both EVD and COVID-19, people continue to experience stigma related to these infectious diseases (44), which has a significant impact on mental health. These results could be explained by the violent nature of the stigmatization experienced as a result of both illnesses, the lack of social support and the loss of belonging, but also since victimization is often long-term (4, 45–48). Again, without demonstrating causality, results suggest that the COVID-19 pandemic may reactivate the suffering of survivors and HCWs related to stigma, and the fear of catching the disease and being re-victimized.

Although the results showed significant differences by level of exposure to COVID-19, they did not predict anxiety and PTSD symptoms. Social support buffered the effect of COVID-19-related stigma. Indeed, despite all of the adversity experienced, social support was found to be a protective factor for anxiety and PTSD symptoms, which is in keeping with studies on collective trauma (49–51).


Limitations

Although this study addresses an important issue in depth, it has limitations. First, a longitudinal design would have facilitated the study of causal factors related to severe anxiety symptoms and PTSD. It would also have allowed for an examination of the trajectory of anxiety and PTSD symptoms and stigma experiences, but also whether the onset of the COVID-19 pandemic was instrumental in increasing symptoms. Second, it would have been relevant to assess symptoms before and after both EVD and COVID-19. Although this was considered, after discussion with Congolese colleagues, this perspective was forgotten given the trouble it could cause participants to assess symptoms experienced during multiple traumatic periods and this would increase the risk of recall bias (EVD and COVID-19-related stigma, and interpersonal trauma). Third, the status of health care workers (e.g., front line, second line) which was not evaluated constitute a limitation since studies on COVID-19 showed differences in mental health issues related to the pandemic (52, 53). Although only health care professionals who worked in ETCs were included and the well-known high level of contagiousness of EVD, assessment of the health care professional's status would have allowed analysis of the presence of differences depending on whether the participant worked in the front line or was in direct contact with patients. Finally, it is also important to note that the traumatic events experienced do not predict symptoms of anxiety and PTSD. However, the questionnaire assessing traumatic events, the LEC-5, was very broad and assessed different types of events ranging from interpersonal to non-interpersonal traumas. Future studies should use questionnaires that are more focused and accurately assess interpersonal trauma related to the current unstable security situation in the eastern DRC region (54). There is a specific measure of the experiences of people living in the eastern DRC region. This may better account for the impacts on PTSD and anxiety symptoms of these major traumatic experiences where people are killed, where rape is a weapon of war (55).



Conclusions

Despite these limitations, the results offer unique insights into the possible cumulative effects of consecutive serious epidemics and have important implications for research, public health policy, and clinical practice. First, given the high proportion of variance of anxiety and PTSD symptoms explained by the variables investigated and the predictive role of the experience of stigma related to both EVD and COVID-19, innovative health communications strategies to minimize stigma related to health crises and its harmful effect on social fabric and on individual mental health are required. Second, this study shows the importance of providing long-term care for survivors and HCWs. The results indicate that these follow-ups, in addition to addressing physical and mental health issues, should also address social, community, and anthropological factors (e.g., cultural perspectives of health, health communication and practices, economic and education aspects, social organization and values) to provide adequate and culturally appropriate care for survivors and HCWs, but also other affected groups such as orphans, widows and widowers, and families. Finally, longitudinal studies are needed to document the medium-and long-term effects of health crises on those recovered. The World Health Organization could support low-and-middle income countries' public health structures in this regard and ensure an open database that could play an important role in the development of public health policies and education and communication campaigns on infectious diseases. This study also shows the need to develop qualitative and ethnographic studies that can deeply explore the traumatic experiences of survivors and healthcare workers, the stigma they face, their daily lives as survivors and health care workers, their social status, gender roles, and the social and economic losses caused by the Ebola outbreak. By addressing these issues, the studies will help in the development of mental health programs that meet the real needs of survivors, health professionals and the communities.




DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by University of Ottawa Research Ethics Board and the University of Kinshasa. The patients/participants provided their written informed consent to participate in this study.



AUTHOR CONTRIBUTIONS

JMC, RD, CR, JB, and MG: conceptualization. JMC, CR, and JB: investigation and acquisition of data and writing—review and editing. MG and JMC: software and formal analysis. JMC, MG, RD, and CR: interpretation of data. JMC, MG, and RD: writing—original draft. All authors contributed to the article and approved the submitted version.



FUNDING

This article was supported by the grant #108968 from the International Development Research Centre (IDRC), in collaboration with the Social Sciences and Humanities Research Council (SSHRC), and the Canadian Institutes of Health Research (CIHR).



ACKNOWLEDGMENTS

We are extremely grateful to all the research assistants (investigators), field supervisors, coordinator who have made sacrifices to reach the most remote rural areas, and all the participants.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2022.767656/full#supplementary-material



REFERENCES

 1. Adepoju P. Ebola returns to Guinea and DR Congo. Lancet. (2021) 397:781. doi: 10.1016/S0140-6736(21)00506-7

 2. Mayhew SH, Kyamusugulwa PM, Kihangi Bindu K, Richards P, Kiyungu C, Balabanova D. Responding to the 2018–2020 Ebola virus outbreak in the Democratic Republic of the Congo: rethinking humanitarian approaches. Risk Manag Healthc Policy. (2021) 14:1731–47. doi: 10.2147/RMHP.S219295

 3. World Health Organization. Ebola Virus Disease – Democratic Republic of the Congo. World Health Organization (2020). Available online at: http://www.who.int/csr/don/11-June-2020-ebola-drc/en/ (accessed May 19, 2021).

 4. Adepoju P. Fear and stigma remain in survivors of Africa's Ebola epidemic. BMJ. (2021) 373:n1167. doi: 10.1136/bmj.n1167

 5. Nouvet E, Bezanson K, Hunt M, Kouyaté S, Schwartz L, Diallo FB, et al. Dying in honour: experiences of end-of-life palliative care during the 2013–2016 Ebola outbreak in Guinea. J Int Humanit Action. (2021) 6:10. doi: 10.1186/s41018-021-00099-3

 6. Cénat JM, Mukunzi JN, Noorishad P-G, Rousseau C, Derivois D, Bukaka J. A systematic review of mental health programs among populations affected by the Ebola virus disease. J Psychosom Res. (2020) 131:109966. doi: 10.1016/j.jpsychores.2020.109966

 7. Cénat JM, Felix N, Blais-Rochette C, Rousseau C, Bukaka J, Derivois D, et al. Prevalence of mental health problems in populations affected by Ebola virus disease: a systematic review and meta-analysis. Psychiatry Res. (2020) 289:113033. doi: 10.1016/j.psychres.2020.113033

 8. James PB, Wardle J, Steel A, Adams J. Post-Ebola psychosocial experiences and coping mechanisms among Ebola survivors: a systematic review. Trop Med Int Heal. (2019) 24:671–91. doi: 10.1111/tmi.13226

 9. Tiffany A, Vetter P, Mattia J, Dayer JA, Bartsch M, Kasztura M, et al. Ebola virus disease complications as experienced by survivors in Sierra Leone. Clin Infect Dis. (2016) 62:1360–6. doi: 10.1093/cid/ciw158

 10. Stoop N, Desbureaux S, Kaota A, Lunanga E, Verpoorten M. Covid-19 vs. Ebola: impact on households and small businesses in North Kivu, Democratic Republic of Congo. World Dev. (2021) 140:105352. doi: 10.1016/j.worlddev.2020.105352

 11. John Hopkins University. Coronavirus COVID-19 (2019-nCoV). John Hopkins University (2021). Available online at: https://gisanddata.maps.arcgis.com/apps/opsdashboard/index.html#/bda7594740fd40299423467b48e9ecf6 (accessed December 1, 2021).

 12. Duckworth MP, Follette VM. Retraumatization: Assessment, Treatment, and Prevention New York, NY: Routledge (2012).

 13. Cénat JM, Dalexis RD, Guerrier M, Noorishad PG, Derivois D, Bukaka J, et al. Frequency and correlates of anxiety symptoms during the COVID-19 pandemic in low- and middle-income countries: a multinational study. J Psychiatr Res. (2021) 132:13–7. doi: 10.1016/j.jpsychires.2020.09.031

 14. Cénat JM, Noorishad PG, Kokou-Kpolou CK, Dalexis RD, Hajizadeh S, Guerrier M, et al. Prevalence and correlates of depression during the COVID-19 pandemic and the major role of stigmatization in low- and middle-income countries: A multinational cross-sectional study. Psychiatry Res. (2021) 297:113714. doi: 10.1016/j.psychres.2021.113714

 15. Cénat JM, Noorishad PG, Dalexis RD, Rousseau C, Derivois D, Kokou-Kpolou CK, et al. Prevalence and risk factors of depression symptoms among rural and urban populations affected by Ebola virus disease in the Democratic Republic of the Congo: a representative cross-sectional study. BMJ Open. (2022) 12:1–10. doi: 10.1136/bmjopen-2021-053375

 16. Vinck P, Pham P, Baldo S, Shigekhane R. Living with Fear: A Population-Based Survey on Attitudes about Peace, Justice, and Social Reconstruction in Eastern Democratic Republic of the Congo. (2008). doi: 10.2139/ssrn.1447623

 17. Vivalya BM, Vagheni MM, Gumisiriza N, Bin Kitoko GM, Piripiri AL, Kaputu-Kalala-Malu C. Implementing of mental health services in an area affected by prolonged war and Ebola disease outbreak: case of North-Kivu province, Democratic Republic of Congo. PAMJ One Heal. (2020) 1:8. doi: 10.11604/pamj-oh.2020.1.8.22669

 18. Dossa NI, Zunzunegui MV, Hatem M, Fraser WD. Mental health disorders among women victims of conflict-related sexual violence in the Democratic Republic of Congo. J Interpers Violence. (2015) 30:2199–2220. doi: 10.1177/0886260514552447

 19. Johnson K, Scott J, Rughita B, Kisielewski M, Asher J, Ong R, et al. Association of sexual violence and human rights violations with physical and mental health in territories of the Eastern Democratic Republic of the Congo. JAMA. (2010) 304:553–62. doi: 10.1001/jama.2010.1086

 20. Cénat JM, Kokou-Kpolou CK, Mukunzi JN, Dalexis RD, Noorishad P-G, Rousseau C, et al. Ebola virus disease, stigmatization, peritraumatic distress, and posttraumatic stress disorder in the Democratic Republic of the Congo: A moderated mediation model. J Affect Disord. (2021) 293:214–21. doi: 10.1016/j.jad.2021.06.047

 21. Cénat JM, McIntee SE, Guerrier M, Derivois D, Rousseau C, Dalexis RD, et al. Psychological distress among adults from the urban and rural areas affected by the Ebola virus disease in the Democratic Republic of the Congo. Soc Psychiatry Psychiatr Epidemiol. (2020) 56:57–62. doi: 10.1007/s00127-020-01904-x

 22. Weathers FW, Litz BT, Keane TM, Palmieri PA, Marx BP, Schnurr PP. (The PTSD Checklist for DSM-5 (PCL-5). Scale Available From Natl Cent PTSD. (2013). Available online at: www.ptsd.va.gov (accessed July 17, 2021).

 23. Winokur A, Winokur DF, Rickels K, Cox DS. Symptoms of emotional distress in a family planning service: stability over a four-week period. Br J Psychiatry. (1984) 144:395–9. doi: 10.1192/bjp.144.4.395

 24. Tay AK, Jayasuriya R, Jayasuriya D, Silove D. Measurement invariance of the Hopkins symptoms checklist: a novel multigroup alignment analytic approach to a large epidemiological sample across eight conflict-affected districts from a nation-wide survey in Sri Lanka Andrew Rasmussen, Nuwan Jayawickreme. Confl Health. (2017) 11:1–12. doi: 10.1186/s13031-017-0109-x

 25. Blevins CA, Weathers FW, Davis MT, Witte TK, Domino JL. The posttraumatic stress disorder checklist for DSM-5 (PCL-5): development and initial psychometric evaluation. J Trauma Stress. (2015) 28:489–98. doi: 10.1002/jts.22059

 26. Bovin MJ, Marx BP, Weathers FW, Gallagher MW, Rodriguez P, Schnurr PP, et al. Psychometric properties of the PTSD checklist for diagnostic and statistical manual of mental disorders-fifth edition (PCL-5) in veterans. Psychol Assess. (2016) 28:1379–91. doi: 10.1037/pas0000254

 27. Ashbaugh AR, Houle-Johnson S, Herbert C, El-Hage W, Brunet A. Psychometric validation of the English and French versions of the posttraumatic stress disorder checklist for DSM-5 (PCL-5). PLoS One. (2016) 11:e0161645. doi: 10.1371/journal.pone.0161645

 28. Sveen J, Bondjers K, Willebrand M. Psychometric properties of the PTSD checklist for dsm-5: a pilot study. Eur J Psychotraumatol. (2016) 7:30165. doi: 10.3402/ejpt.v7.30165

 29. Zimet GD, Dahlem NW, Zimet SG, Farley GK. The multidimensional scale of perceived social support. J Pers Assess. (1988) 52:30–41. doi: 10.1207/s15327752jpa5201_2

 30. Darren G, Paul M. SPSS for Windows Step by Step: A Simple Guide Reference. Bost Pearson Educ Inc. (1999). p. 386. Available online at: https://catalog.hathitrust.org/Record/003859298%0Ahttp://dl.acm.org/citation.cfm?id=555033%5Cnhttp://scholar.google.com/scholar?hl=en&btnG=Search&q=intitle:Spss+for+Windows+Step+by+Step:+A+Simple+Guide+and+Reference/11.0+Update#0 (accessed July 17, 2021).

 31. Hair J, Black WC, Babin BJ, Anderson RE. Multivariate Data Analysis. 7th ed. Upper Saddle River: Pearson Educational International (2010).

 32. Epstein L, Wong KK, Kallen AJ, Uyeki TM. Post-ebola signs and symptoms in U.S. survivors. N Engl J Med. (2015) 373:25. doi: 10.1056/NEJMc1506576

 33. Howlett PJ, Walder AR, Lisk DR, Fitzgerald F, Sevalie S, Lado M, et al. Case series of severe neurologic sequelae of Ebola virus disease during epidemic, Sierra Leone. Emerg Infect Dis. (2018) 24:1412–21. doi: 10.3201/eid2408.171367

 34. Ji D, Ji Y-J, Duan X-Z, Li W-G, Sun Z-Q, Song X-A, et al. Prevalence of psychological symptoms among Ebola survivors and healthcare workers during the 2014-2015 Ebola outbreak in Sierra Leone: a cross-sectional study. Oncotarget. (2017) 8:12784–91. doi: 10.18632/oncotarget.14498

 35. Jagadesh S, Sevalie S, Fatoma R, Sesay F, Sahr F, Faragher B, et al. Disability among ebola survivors and their close contacts in Sierra Leone: a retrospective case-controlled cohort study. Clin Infect Dis. (2018) 66:131–3. doi: 10.1093/cid/cix705

 36. Waterman S, Hunter ECM, Cole CL, Evans LJ, Greenberg N, Rubin GJ, et al. Training peers to treat Ebola centre workers with anxiety and depression in Sierra Leone. Int J Soc Psychiatry. (2018) 64:156–65. doi: 10.1177/0020764017752021

 37. Wilson HW, Amo-Addae M, Kenu E, Ilesanmi OS, Ameme DK, Sackey SO. Post-Ebola syndrome among Ebola virus disease survivors in Montserrado County, Liberia 2016. Biomed Res Int. (2018) 2018:1–8. doi: 10.1155/2018/1909410

 38. Secor A, MacAuley R, Stan L, Kagone M, Sidikiba S, Sow S, et al. Mental health among Ebola survivors in Liberia, Sierra Leone and Guinea: results from a cross-sectional study. BMJ Open. (2020) 10:e035217. doi: 10.1136/bmjopen-2019-035217

 39. Keita MM, Doukouré M, Chantereau I, Sako FB, Traoré FA, Soumaoro K, et al. Survivors of epidemic recent disease Ebola virus in psychiatric hospital service national Donka in Guinea: psychopathological and psychotherapeutic study. Evol Psychiatr. (2017) 82:127–42. doi: 10.1016/j.evopsy.2016.07.004

 40. Colorado EE. A mixed-method study of aid workers in sierra leone during the 2014-2015 Ebola epidemic: Exploring psychological distress, trauma, resilience, and coping (Doctoral dissertation). The Chicago School of Professional Psychology, Washington, DC, United States (2017).

 41. Bah AJ, James PB, Bah N, Sesay AB, Sevalie S, Kanu JS. Prevalence of anxiety, depression and post-traumatic stress disorder among Ebola survivors in northern Sierra Leone: a cross-sectional study. BMC Public Health. (2020) 20:1–13. doi: 10.1186/s12889-020-09507-6

 42. Zandifar A, Badrfam R, Khonsari NM, Mohammadi MR, Asayesh H, Qorbani M. Prevalence and associated factors of posttraumatic stress symptoms and stigma among health care workers in contact with COVID-19 patients. Iran J Psychiatry. (2020) 15:340–50. doi: 10.18502/ijps.v15i4.4303

 43. Miconi D, Li ZY, Frounfelker RL, Santavicca T, Cénat JM, Venkatesh V, et al. Ethno-cultural disparities in mental health during the COVID-19 pandemic: a cross-sectional study on the impact of exposure to the virus and COVID-19-related discrimination and stigma on mental health across ethno-cultural groups in Quebec (Canada). BJPsych Open. (2021) 7:e14. doi: 10.1192/bjo.2020.146

 44. Cénat JM, Rousseau C, Dalexis RD, Bukaka J, Derivois D, Balayulu-Makila O, et al. Knowledge and misconceptions related to the Ebola Virus Disease among adults in the Democratic Republic of the Congo: The venomous snake under the table of prevention. Public Heal Pract. (2021) 2:100178. doi: 10.1016/j.puhip.2021.100178

 45. Nuriddin A, Jalloh MF, Meyer E, Bunnell R, Bio FA, Jalloh MB, et al. Trust, fear, stigma and disruptions: community perceptions and experiences during periods of low but ongoing transmission of Ebola virus disease in Sierra Leone, 2015. BMJ Glob Heal. (2018) 3:1–11. doi: 10.1136/bmjgh-2017-000410

 46. Denis-Ramirez E, Sørensen KH, Skovdal M. In the midst of a ‘perfect storm': unpacking the causes and consequences of Ebola-related stigma for children orphaned by Ebola in Sierra Leone. Child Youth Serv Rev. (2017) 73:445–53. doi: 10.1016/j.childyouth.2016.11.025

 47. Hugo M, Declerck H, Fitzpatrick G, Severy N, Gbabai OB-M, Decroo T, et al. Post-traumatic stress reactions in Ebola virus disease survivors in Sierra Leone. Emerg Med Open Access. (2015) 5:6. doi: 10.4172/2165-7548.1000285

 48. Obilade TT. Ebola virus disease stigmatization; The role of societal attributes. Int Arch Med. (2015) 8:1–19. doi: 10.3823/1613

 49. Mohammed A, Sheikh TL, Gidado S, Poggensee G, Nguku P, Olayinka A, et al. An evaluation of psychological distress and social support of survivors and contacts of Ebola virus disease infection and their relatives in Lagos, Nigeria: a cross sectional study - 2014. BMC Public Health. (2015) 15:824. doi: 10.1186/s12889-015-2167-6

 50. Derivois D, Mérisier GG, Cénat J-M, Castelot V. Symptoms of posttraumatic stress disorder and social support among children and adolescents after the 2010 Haitian earthquake. J Loss Trauma. (2014) 19:202–12. doi: 10.1080/15325024.2013.789759

 51. Guo J, Liu C, Kong D, Solomon P, Fu M. The relationship between PTSD and suicidality among Wenchuan earthquake survivors: the role of PTG and social support. J Affect Disord. (2018) 235:90–5. doi: 10.1016/j.jad.2018.04.030

 52. Alshekaili M, Hassan W, Said N Al, Sulaimani F Al, Jayapal SK, Al-Mawali A, et al. Factors associated with mental health outcomes across healthcare settings in Oman during COVID-19: frontline versus non-frontline healthcare workers. BMJ Open. (2020) 10:e042030. doi: 10.1136/bmjopen-2020-042030

 53. Rossi R, Socci V, Pacitti F, Lorenzo G Di, Marco A Di, Siracusano A, et al. Mental health outcomes among frontline and second-line health care workers during the coronavirus disease 2019 (COVID-19) pandemic in Italy. JAMA Netw Open. (2020) 3:e2010185. doi: 10.1001/jamanetworkopen.2020.10185

 54. Dumke L, van der Haer R, Koos C, Hecker T. Patterns of conflict-related trauma exposure and their relation to psychopathology. Soc Sci Med Ment Heal. (2021) 1:100005. doi: 10.1016/j.ssmmh.2021.100005

 55. Koepp M, Agapiou-Josephides K. Rape as a Weapon of War: An Analysis of the Impunity of Perpetrators of Sexual Violence in the DRC. (2020). Available online at: http://repository.gchumanrights.org/handle/20.500.11825/1791 (accessed November 16, 2021).

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Cénat, Rousseau, Bukaka, Dalexis and Guerrier. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/inline_1.gif
Z2 -1





OPS/images/fpsyt-13-767656-t003.jpg
Participants’ experiences.
Gender

Men

Women

Age

18-24

25-34

35-45

45 and more
Employment status

No

Yes

Education

None

Primary school

High school

Professional

University

Matrimonial status
Single

Married

Divorced

Separated

Widowed

In a relationship
Stigmatization due to EVD
Low

Mid

High

Very high

Positive COVID-19 status
No

Yes

Exposure to COVID-19
Low

Mid

High

Very high
Stigmatization due to COVID-19
Low

Mid

High

Very high

Social support

Low

Mid

High

Very high

Survivors

518

a7
593

714
471
45
214

69.6
217

615
44.7
62.9
36.4
14.0

522
296
44.4
714
796
57.1

303
53
50.5
983

539
296

826
40.4
36.8
409

108
455
46.7
98.4

983
48.1
1.8
13.7

Healthcare
‘workers

31.7

26.8
36.3

34.2
263
39.1
31.3

36.3
279

333
375
333
429
246

31.8
27.8
20.0
40.0
7.4

21.7
26.2
40.9
62.5

30.7
39.1

27.9
14.9
17.4
46.1

225
35.7
29.0
64.0

94.1
28.1
216
273

Healthcare
‘workers and
survivors

269

26.7
286

40.0
276
429
1.1

273
26.7

50.0
143
16.7
66.7
375

35.7
19.2
50.0

40.0
50.0

167
143
62.5
75.0

26.1
333

60.0
20.0
143
40.0

3.1
333
69.2
75.0

83.3
25.0
10.0
16.7

Total

423

34.0
495

56.7
36.8
410
226

56.7
25.0

52.4
39.1
50.6
429
221

435
272
376
538
75.4
55.6

234
15
511
91.9

432
339

642
3241
27.9
44.1

136
38.1
39.1
921

97.2
356
15.1
21.4

63.78; <0.0001

13.60; 0.001

47.89; <0.0001

60.85; <0.0001

36.57; <0.0001

49.19; <0.0001

319.41; <0.0001

4.25;0.119

71.88; <0.0001

282.46; <0.0001

305.46; <0.0001





OPS/images/fpsyt-13-767656-t004.jpg
Coefficients

B
Gender 1.19
Age 003
Employment Status -068
Education

None 666
Primary school 036
High school 280
Professional 296
Matrimonial status

Married 031
Divorced 1.85
Participants’ experiences

Healthcare worker -239
Healthcare worker and survivor -3.05
Exposure to EVD 053
Stigmatization due to EVD 0.14
Exposure to COVID-19 014
Stigmatization due to COVID-19 022
Exposure to traumatic events -0.16
Witness of traumatic events 026
Social support -030

Beta

0.03
—-0.02
-0.02

0.07
0.01
0.08
0.04

0.01
0.04

-0.06
-0.05
0.12
0.18
0.03
0.31
-0.02
0.04
-0.32

P-value

PTSD symptoms

0.233
0.665
0.546

0.019
0.841
0.027
0.213

0.808
0.226

0.089
0.087
0.001
0.018
0.345
<0.0001
0.494
0.205
<0.0001

—-0.769
-0.148
—2.88

1.092
-3.136

0.326

-1.7

-2205
—1.147

-5.15
—-6.541
0.206
0.025
-0.162
0.104
—-0.635
—0.142
-0.375

95.0% CI

Model 6: Fia 516 = 50.43, p < 0.0001; R2 = 63.8

3.146
0.095
1.524

12.218
3.851
5277
7.611

2826
4.848

0.367
0.442
0.861
0.262
0.433
0.327
0.307
0.662
—0.224

Coefficients

2.36
0.48
1.38
3.00

-0.12
0.24

-0.81
-1.36
0.12
0.07
0.01
0.02
0.06
—0.04
-0.14

Beta

P-value

Anxiety symptoms

95.0% CI

Fissie) = 37.14, p < 0.0001; R2 = 56.4

0.05
-003
-0.02

0.07
0.02
0.1
0.1

-0.01
0.02

-0.06
-0.06
0.08
0.22
0.00
0.09
0.02
-0.02
-0.41

0.128
0392
0.475

0.036
0.498
0.006
0.001

0.816
0.686

0.145
0.054
0.042
0.006
0.928
0.306
0617
0617
<0.0001

-0.17
-0.07
-1.19

0.16
-0.91
0.40
125

—1.1
-0.94

-1.90
—2.74
-0.01
0.02
-0.11
—0.02
-0.13
-0.20
-0.17

1.38
0.03
0.55

4.56
1.86
236
4.93

0.88
1.43

0.28
0.02
0.25
0.11
0.12
0.07
0.25
0.12
-0.11

Reference categories are the following: Sex: Men; Employment status: unemployed; Education level: university; Marital status: Single; participants ‘experiences: survivors; B: Unstandardized coefficients; Beta: standardized coefficients.

To read the five first models, please, see Appendix 1.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Severe Anxiety and PTSD Symptoms Among Ebola Virus Disease Survivors and Healthcare Workers in the Context of the COVID-19 Pandemic in Eastern DR Congo



		Introduction



		Methods



		Participants and Procedures



		Measures



		Degree of Exposure to EVD and COVID-19



		Stigmatization Related to EVD and COVID-19



		Life Events Checklist for DSM-5



		Hopkins Symptom Checklist



		Posttraumatic Stress Disorder Check List for DSM-5



		Multidimensional Scale of Perceived Social Support









		Statistical Analyses







		Results



		Discussion



		Limitations



		Conclusions







		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Acknowledgments



		Supplementary Material



		References

















OPS/images/cover.jpg
@ frontiers | Frontiers in Psychiatry

Severe Anxiety and PTSD Symptoms
Among Ebola Virus Disease
Survivors and Healthcare Workers in
the Context of the COVID-19
Pandemic in Eastern DR Congo





OPS/images/fpsyt-13-767656-t001.jpg
Participants’ experiences
Gender

Men

Women

Age

18-24

2534

35-45

45 and more
Employment status.

No

Yes

Education

None

Primary school

High school

Professional

University

Matrimonial status
Single

Married

Divorced

Separated

Widowed

In a relationship
Positive COVID-19 status
No

Yes

Exposure to EVD

Low

Mid

High

Very High
Stigmatization due to EVD
Low

Mid

High

Very High

Exposure to COVID-19

Very High
Stigmatization due to COVID-19
Low

Mid

High

Very High

Social support

Low

Mid

High

Very High

Survivors

39.74
60.26

34.4%
39.0%
17.4%
9.2%

62.78
37.22

421

12.30
63.75
3.56
16.18

51.14
23.13
293
4.56
15.96
228

91.30
8.70

5.83
30.42
23.30
40.45

10.68
36.57
13.59
39.16

27.83
45.63
12.30
14.24

42,07
3.56
14.89
39.48

38.5%
17.5%
27.5%
16.5%

Healthcare
worker

35.88

48.74
51.26

37.4%
42.6%
11.8%

8.2%

45.05
54.95

297
11.88
46.04

6.93
32.18

63.23
36.82
249
4.98
3.48
0.00

88.60
11.40

63.96
22.28
20.30
347

45.54
20.79
21.78
11.88

21.29
2327
11.39
44.06

39.60
13.86
34.16
12.38

8.4%
28.2%
25.2%
38.1%

Healthcare worker and
survivor

9.24

58.82
41.18

10.0%
58.0%
14.0%
18.0%

42.31
57.69

3.85
13.46
46.15
577
30.77

27.45
50.98
3.92
3.92
9.80
3.92

88.50
11.50

1.92
769
32,69
57.69

23.08

53.85
16.38
7.69

9.62

57.69
13.46
19.23

61.54
5.77
25.00
7.69

11.5%
46.2%
19.2%
23.1%

Total

44.75
56.25

34.4%
39.0%
17.4%
9.2%

54.53
45.47

373
12.26
55.77
497
23.27

49.73

30.23
286
4.65

1091
1.61

90.10
9.90

22.74
25.40
23.09
28.77

24.33
32.50
16.70
26.47

23.80
38.72
12.08
25.40

42.98
7.46
22.74
26.82

25.2%
24.0%
25.9%
24.9%

8.44,0.015

19.60, 0.003

18.94, .001

26.09, <.001

43.77, <.001

1.12;0.672

223.15, <.001

125.37, <.001

71.94, <.001

83.72, <.001

90.0, <.001





OPS/images/fpsyt-13-767656-t002.jpg
Participants’ experiences
Gender

Men

Women

Age

18-24

25-34

35-45

45 and more
Employment status
No

Yes

Education

None

Primary school

High school
Professional
University
Matrimonial status
Single

Married

Divorced

Separated

Widowed

In a relationship

Stigmatization due to
EVD

Low
Mid

High

Very high

Positive COVID-19 status
No

Yes

Exposure to COVID-19
Low

Mid

High

Very high

Stigmatization due to
covip-19

Low
Mid

High

Very high
Social support
Low

Mid

High

Very high

Survivors

433
61.5

743
471
434
28.6

7
243

61.5
4.7
64.5
455
180

635
31.0
55.6
786
81.6
571

424
53
64.3
98.3

56
40.7

83.7
411
36.8
50.0

123
545
52.2
98.4

98.3
53.7
129
17.6

Healthcare
workers

37.1

35.1
39.2

35.6
325
478
375

40.7
34.2

333
a7
37.6
50.0
323

36.4
34.7
400
40.0
714

283
286
50.0
625

36.2
522

326
170
7
539

238
500
37.7
64.0

94.1
35.1
265
338

PTSD symptoms

Healthcare
workers and
survivors

308

333
28.6

40
345
429
111

318
30.0

50.0
14.3
250
6.7
375

50.0
19.2
50.0

40.0
50.0

250
14.3
75.0
7.0

30.4
333

60.0
233
14.3
50.0

6.3
333
769
75.0

833
292
100
25.0

Total

456

389
51.8

743
4741
434
286

59.3
293

52.4
406
535
50.0
275

46.8
308
50.0
57.7
7.0
55.6

31.4
120
585
919

458
446

66.4
335
29.4
52.4

1563
50.0
46.9
92.1

98.3
53.7
129
176

18.67; <0.0001

9.20; 0.002

20.28; <0.0001

50.59; <0.0001

26.56; <0.0001

41.39; <0.0001

229.63; <0.0001

0.03; 0.874

46.19; <0.001

221.36; <0.0001

220.15; <0.0001

Survivors

85.8
91.2

87.6
89.1
86.8
89.3

90.7
84.3

100.0
81.6
91.4
81.8
80.0

86.6
845
778
92.9
98.0
100.0

54.5
920
738
99.2

915
55.6

88.4
93.6
94.7
65.9

90.0
54.5
63.0
99.2

98.3
815
o929
64.7

Healthcare
workers

56.9

515
62.7

52.1
54.2
60.9
75.0

60.4
54.1

6.7
583
61.3
64.3
47.7

670
55.6
60.0
50.0
86.7

478
64.3
61.4
70.8

56.9
5.2

488
63.2
56.5
62.9

625
53.6
46.4
72.0

94.1
50.6
706
37.7

Anxiety symptoms

Healthcare
worker and
survivor

85.4

6.7
619

40.0
69.0
85.7
6.7

455
80.0

50.0
57.1
708
100.0
56.3

50.0
784
1000
100.0
60.0
50.0

16.7
82.1
75.0
75.0

69.6
333

60.0
66.7
85.7
50.0

625
333
769
75.0

100.0
58.3
700
58.3

Total

75.0

70.0
97

876
89.1
86.8
893

785
70.7

85.7
710
80.9
75.0
61.1

734
704
75.0
769
93.4
889

46.7
842
68.1
94.0

769
571

746
81.2
80.9
629

73
52.4
565
94.0

983
815
929
64.7

67.03; <0.0001

6.82; 0.009

2.88;0.411

4.52;0.033

21.22; <0.0001

14.37;0.013

97.48; <0.0001

10.51; 0.001

16.80; 0.001

67.27; <0.0001

98.01; <0.0001
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