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Letter to the editor 

Delayed antiviral medical treatment increased PTSD development among COVID-19 hospitalized 
patients: Greater impact in males  
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1. Introduction 

The Coronavirus Disease 2019 (COVID-19) pandemic has been 
considered a major health emergency with enormous physical and 
psychological consequences, including post-traumatic stress disorder 
(PTSD) (Bo et al., 2021). People infected with COVID-19 could develop 
dyspnea about a week from symptom onset (Huang et al., 2020). 
Numerous health care infrastructures in affected areas were over-
whelmed by the rapid spread of COVID-19, leading to delays in seeking 
medical visits for people with COVID-19 symptoms. Gender differences 
were highlighted during the pandemic, with females suffering more 
from PTSD (Liu et al., 2020). However, evidence showed higher critical 
and mortality rates in males infected with COVID-19 (Remuzzi and 
Remuzzi, 2020). Additionally, the over-representation of females in 
most studies may lead to selection and conclusions bias. Therefore, the 
dynamic manifestation and trend of gender differences in PTSD patients 
who are potentially delayed in medical visits deserve to be further 
investigated. 

2. Methods 

From 2 designated hospitals in Wuhan, China, 258 COVID-19 pa-
tients were recruited from 26 February to 16 March 2020. Clinical data, 
including classification of disease severity, the minimum lymphocyte 
count, and the lowest Oxygen Saturation (SaO2), and the exact date of 
viral symptom onset, first medical visit, and hospitalization were 
extracted from electronic medical records. Post-traumatic stress symp-
toms (PTSS) and sleep quality were evaluated by the PTSD Checklist for 
DSM-5 (PCL-5) and 4 items of the Pittsburgh Sleep Quality Index (PSQI) 
with Cronbach’s α of 0.94 and 0.90, respectively (Liu et al., 2020). Data 
were collected by two clinicians who had prior professional training in 
psychometrics, and two psychiatrists served as consultants during the 
collection period. A head-to-head propensity score matching (PSM) 
analysis using a multivariate conditional logistic regression model with 
a caliper width of 0.1 was performed, yielding 82 males and 82 females 
with all demographic and baseline characteristics well matched. 

3. Results 

Among the 258 patients, forty-eight (18.6%) met the criteria of PTSD 
symptoms, 30 (62.5%) of them being females. The central symptoms of 
PTSD were sleeping difficulties, recurrent thoughts, psychological cue 
reactivity, avoidance of thoughts, difficulty concentrating, and avoid-
ance of reminders, with the occurrence of each symptom more than 
60%. Gender-stratified PTSS distribution is shown in Fig. 1A, 12 out of 
20 PTSD symptoms were more severe in females. 

Among the 164 paired sample, hierarchical regression analysis 
showed that the difficulty falling asleep (β=0.377, p< 0.01) and days 
from symptom onset to first medical visit (β=0.444, p<0.001) were 
risk factors of PTSS development in males, but not in females. Consid-
ering the effect of delayed medical treatment, univariate ANOVA 
revealed a significant gender * time-interval (days from symptom onset 
to first medical visit) interaction for the prevalence of PTSS (F=5.710, 
p< 0.05), with the main effects of gender (F=0.885, p=0.348) and 
time-interval (F=1.745, p= 0.188) insignificant, see Fig. 1B. Females 
had significantly higher PCL-5 scores than males when time-interval was 
less than 7 days (21.81 vs. 12.72, t= − 4.12, p< 0.001), whereas no such 
gender differences were found when the time interval was 7 days or 
more (18.89 vs. 22.85, t=0.63, ns). 

4. Discussion 

This study investigated the prevalence, gender differences of PTSS, 
and its influencing factors in hospitalized COVID-19 patients during the 
peak of the COVID-19 epidemic in China, with strictly matching the 
gender through PSM analysis. The study indicated that the prevalence of 
PTSS was 18.6% in hospitalized COVID-19 patients, and the central 
PTSD symptoms were sleeping difficulties, recurrent thoughts, psycho-
logical cue reactivity, difficulty concentrating, and avoidance. This is 
consistent with previous studies emphasizing different central of PTSD 
symptomatology (Brewin et al., 2010; Hoorelbeke et al., 2021; Zhang 
et al., 2020). The most striking finding of this study is that male and 
female showed inconsistent trends in PTSS under delayed medical 
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treatment. Females had higher PTSS levels immediately after the onset 
of COVID-19 symptoms, which is in line with previous studies(Liu et al., 
2020). However, PTSS levels in males were lower at first and had a surge 
even surpassing that of females when they delay seeking medical 
treatment. The possible explanation is that women are more likely than 
men to seek medical attention in a timely manner (Mustard et al., 1998; 
Redondo-Sendino et al., 2006). Therefore, males tend to initially ignore 
the virus-like symptoms and refuse to seek medical help until anxiety 
increased rapidly as symptoms worsen one week later, leading to a sharp 
rise in PTSS levels. 

5. Conclusions 

The prevalence of PTSS among hospitalized COVID-19 patients was 
18.6%, with a significantly higher prevalence among females. However, 
the deleterious impact of delayed medical treatment on the development 
of PTSS only occurred in males, where PTSS levels rose sharply when 
they delayed treatment by more than a week. These findings highlight 
the importance of careful monitoring, early identification, and treat-
ment of viral symptoms and psychological disorders, especially in this 
case where early intervention might reduce the likelihood of developing 
PTSS in males. 
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