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A B S T R A C T   

Objective: There is limited evidence of the direct effects of COVID-19 infection on mental health, and whether 
these are influenced by vaccination or physical health symptoms. We aimed to investigate the relationships of 
COVID-19 infection, current symptom presentation, and vaccination status with mental health symptoms in 
adults. 
Study design and setting: A cross-sectional sample of the Australian adult population that was representative by 
age, gender, and location was recruited through market research panels (N = 1407, 51.3% female, mean age 
47.9 years). Hierarchical regression analyses were used to examine the associations of COVID-19 infection his
tory and current COVID-19 symptoms with symptoms of depression (Patient Health Questionnaire-9), general
ized anxiety (Generalized Anxiety Disorder-7) and social anxiety (Mini-Social Phobia Inventory). 
Results: COVID-19 infection was associated with significantly higher depression and anxiety symptoms, but only 
in those who were not fully vaccinated. Current experience of COVID-related symptoms was associated with 
significantly higher depression and anxiety symptoms, and attenuated the direct effect of infection on mental 
health outcomes to non-significance. 
Conclusion: COVID-19 infection may be associated with increased mental health symptoms. However, the effects 
of infection on mental health were primarily evident in those who were not fully vaccinated and were explained 
by greater physical health problems associated with COVID-19 infection. The findings reinforce the efficacy of 
vaccination for reducing physical and mental health symptoms following infection.   

The coronavirus disease (COVID-19) pandemic has led to concerns of 
rising mental ill health in the population [1–4]. Although preliminary 
data indicated an increase in the population prevalence of depression 
and anxiety [1], longitudinal data suggest much of this increase is likely 
to be transient [5,6]. Nevertheless, public health protections such as 
stay-at-home orders may have increased social isolation and loneliness 
[7–10] and impaired the employment and financial security of many in 
the community [11–13]. There is longitudinal evidence these indirect 
impacts of the pandemic have had negative effects on mental health for 
many people [5,6,11]. 

However, there is less evidence regarding the direct effects of 
COVID-19 infection on mental health. Existing studies have indicated 

that people who have experienced a COVID-19 infection have higher 
rates of mental ill health than the general population [2,14], particularly 
in the six months following infection [15]. COVID-19 is a multi-organ 
disease with clear effects on the brain [16], although the specific 
mechanisms that may precipitate neuropsychiatric problems following 
infection remain unclear [17,18]. It has been proposed that COVID-19 
may have direct effects on mental health through a range of processes 
such as infection of the nervous system, ongoing viral reservoirs, or 
persistent inflammation, which may directly lead to increased symptoms 
of depression and anxiety, along with other sequelae such as psychotic 
symptoms [18–21]. Furthermore, the possible consequences of the 
COVID-19 illness, such as the trauma associated with the experience of 
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major illness and invasive medical procedures, may also contribute to 
ongoing symptoms of anxiety, depression, and post-traumatic stress 
disorder [22]. Indeed, the severity of physical symptoms in COVID-19 
shows a strong relationship with individual's severity of mental health 
symptoms [23]. 

Long-COVID, also termed Post-Acute Sequelae of COVID (PASC) 
[24], is characterised as a condition occurring in those with history of 
SARS-CoV-2 infection who experience ongoing symptoms persisting at 
least 3 months beyond the initial infection [25]. Long-COVID is associ
ated with a range of physical dysfunctions reflecting the multi-systemic 
nature of COVID-19 infections [16]. Specifically, persistent COVID- 
related symptoms may affect the cardiopulmonary (e.g., fatigue, short
ness of breath, palpitations), nervous (e.g., memory problems/inability 
to concentrate or “brain fog”), naso-oropharyngeal (e.g., loss of taste/ 
smell, cough), gastrointestinal (e.g., nausea, diarrhoea), and musculo
skeletal (e.g., muscle and joint pain) systems [26,27]. Some of these 
symptoms are also characteristic of depression or anxiety, including 
fatigue, reduced concentration, and sleep disturbance. Therefore, long- 
COVID may trigger or exacerbate mental ill health [14,18]. Initial evi
dence suggests mental health symptoms are higher at two years 
following COVID-19 infection in people who have persistent COVID-19 
symptoms than those who do not [15]. 

A shortcoming of the research on the mental health effects of COVID- 
19 infection is that the majority of studies examining this relationship 
have used clinical rather than population samples, with few studies 
incorporating uninfected controls [28], unlike research on the physical 
health sequelae of COVID-19 [29]. There is evidence that people with 
mental illness, particularly severe mental illness, are at significantly 
increased risk of COVID-19 infection and COVID-related death [30]. 
Thus, elevated symptoms among people who have had a COVID-19 
infection may be related to the profile of the infected population, 
rather than a result of the infection itself. Population-based studies that 
incorporate representative samples may therefore be beneficial in 
assessing whether greater mental health symptoms can be attributed to 
the infection or extraneous factors that are associated with infection. 

The role of vaccinations on mental health outcomes has also received 
limited attention. There is evidence that vaccination reduces the prev
alence and duration of COVID-19 symptoms [31,32], with benefits 
increasing with more doses [33], which may therefore reduce the fa
tigue and other somatic symptoms that may influence mental health. 
Vaccination also reduces rates of serious illness [32,34,35], which may 
lead to reduced trauma responses and related mental health problems 
[34,36]. However, the effects of vaccination on mental health may be 
complicated by interactions between mental health and vaccine effi
cacy, with poorer vaccine response among people with mental illness 
[37]. Given the benefits of vaccination for health outcomes, it may be 
important to also quantify how much vaccination protects against poor 
mental health outcomes among people who have had a COVID-19 
infection. 

The current study aimed to examine the association between COVID- 
19 infection and mental health outcomes, including symptoms of 
depression, generalized anxiety, and social anxiety, in a cross-sectional 
cohort representative sample of the Australian adult population on the 
basis of age, gender and location (State/Territory of residence). We 
tested whether vaccine dosage was associated with reduced symptoms 
among those who reported an infection. We also tested whether greater 
mental health symptoms were independent of physical health symptoms 
that are characteristic of COVID-19, adjusting for long-COVID diagnosis. 
We hypothesized that mental health symptoms would be elevated 
among people who reported a COVID-19 infection, although this asso
ciation would be mitigated by full vaccination and partially explained by 
presence of COVID-related physical symptoms. 

1. Method 

1.1. Participants and procedure 

A representative sample of Australian adults aged 18 years and over 
were recruited in May 2022 to participate in the current study via the 
online market research panel Qualtrics Research Services. Quota sam
pling was used to obtain a sample that was representative on the basis of 
age group, gender, and State/Territory of residence. Participants were 
emailed an invitation to complete the online survey via Qualtrics. From 
the quota sampling, n = 1407 survey completers were recruited to 
enable detection of small effects associated with mental health out
comes. Written informed consent was obtained online from all partici
pants prior to participation in the study, which was approved by The 
Australian National University Human Research Ethics Committee 
(protocol 2020/152). 

1.2. Measures 

Demographic variables included gender (Male/Female/Other/Prefer 
not to say), age (in years), education (measured in 10 common educa
tion attainment categories converted into years), country of birth 
(Australia/Other countries), and language spoken at home (only En
glish/other language). These demographic factors have been shown to 
be associated with mental health previously [6,11]. We also asked 
participants to report if they had previously been diagnosed with a range 
of common mental health disorders by a medical professional in their 
lifetime (anxiety, depression, bipolar disorder, schizophrenia, post- 
traumatic stress disorder, autism spectrum disorder, alcohol or sub
stance use disorder, eating disorder, other). 

Depression symptoms were assessed using the Patient Health 
Questionnaire-9 (PHQ-9; [38]), which consists of nine items assessing 
symptoms of depression based on the past two weeks, with high criterion 
validity for depression diagnosis. Anxiety symptoms were measured by 
the Generalized Anxiety Disorder-7 (GAD-7; [39]) that contains seven 
anxiety symptoms assessed based on the past two weeks. For both the 
PHQ-9 and GAD-7, participants were asked to evaluate the frequency of 
experiencing each of the symptoms over the last two weeks on a 
response scale ranging from not at all (0) to nearly every day (3). Higher 
total scale scores on the PHQ-9 (Cronbach's α = 0.93) and GAD-7 (α =
0.95) reflect higher levels of depression and anxiety respectively. Scores 
≥10 for the PHQ-9 and GAD-7 are indicative of possible clinical case
ness. Social anxiety was measured by the Mini-Social Phobia Inventory 
(MINI-SPIN; [40]). The MINI-SPIN has three items that describe social 
phobia symptoms and participants are asked to evaluate their experi
ence in the past week on a 5-point scale ranging from not at all (1) to 
extremely (5). Higher total scale scores are indicative of higher levels of 
social phobia (α = 0.90). Scores ≥6 on the Mini-SPIN are indicative of 
possible clinical caseness. 

COVID-19 infection was based on a series of questions asking re
spondents whether they ever had a diagnosed COVID-19 infection 
(based on either polymerase chain reaction or rapid antigen test), and if 
so, how many vaccinations they had at the time of infection (0, 1, 2, 3 or 
more), with a minimum of two doses considered fully vaccinated in 
Australia at the time of this study. This information was collapsed into a 
single variable with three categories: no known infection, infection after 
0–1 vaccinations, and infection after 2 or more vaccinations. Further 
breakdown was not appropriate due to small cell sizes. 

COVID-related symptoms were assessed using a series of items 
capturing eight core symptoms of COVID-19, reflecting the most com
mon and persistent symptoms [29]: fatigue, muscle aches, dizziness, 
difficulties concentrating, breathlessness, persistent cough, and loss of 
smell or taste. Each was rated on a 5-point scale ranging from never (0) 
to always (4). A total score reflecting the severity of COVID-related 
symptoms was calculated as the sum of item responses, ranging from 
0 to 32, with high internal consistency (Cronbach α = 0.89). 
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Presence of Long-COVID diagnosis was based on a single item, “Are 
you currently, or have you ever been, diagnosed by an appropriate 
clinician with any of the following medical conditions?”, with partici
pants responding to a list of 21 medical conditions including Long- 
COVID. 

1.3. Analysis 

Participant characteristics were summarised based on COVID-19 
infection and vaccination status. For categorical and continuous char
acteristics, χ2/F tests respectively were used to assess differential asso
ciations with the three COVID-19 infection groups (no infection, 
infection with 0–1 vaccinations, infection with 2+ vaccinations). Linear 
regression models were estimated to examine the association of COVID- 
19 infection with the three mental health outcomes, controlling for 
gender, age, and lifetime mental health diagnosis. Additional potential 
confounders that were measured in the study, including education, 
employment, country of birth and langauge, had no significant impact 
on the three models so were excluded for parsimony. A subsequent 
model added the effects of long-COVID diagnosis and COVID-related 
symptom severity to adjust for the role of physical comorbidities. The 
Type I error rate was set at 0.01 for all analyses to account for multiple 
comparisons and the large sample size. All analyses were conducted in 
SPSS v28 (IBM Corp, Chicago IL USA). 

2. Results 

Overall, 51.3% of participants were women (n = 722) and the mean 
age was 47.9 (SD = 17.6) years, with 378 (27%) reporting a previous 
COVID-19 infection and 81 (5.8%) reporting a diagnosis of long-COVID. 
All included participants (n = 1407) had complete data. The charac
teristics of the sample across the three COVID-19 infection groups are 
shown in Table 1. The two groups with COVID-19 infection were 
younger, had greater education and a greater proportion of life-time 
mental health diagnosis compared to the group without COVID-19 
infection. The proportion of native English speakers was highest in the 
group that had COVID-19 with 0–1 vaccines. All physical symptoms 
associated with long-COVID were more prevalent in the groups that 

experienced COVID-19 infection, with highest levels of dizziness, diffi
culties concentrating, breathlessness, persistent cough, and loss of smell 
or taste observed in the group that had COVID-19 infection with 0–1 
vaccinations. For most participants, mental health indices were in the 
healthy range below clinical cutoffs. However, the bivariate associations 
suggested symptoms were higher in the COVID-19 infected groups, 
particularly those with 0–1 vaccinations. 

The regression models on depression, generalized anxiety, and social 
anxiety symptoms are presented in Tables 2–4, respectively. All three 
models showed highly consistent relationships with the exposures of 
interest, which may reflect the strong correlations between the three 
outcomes (0.89 for PHQ-9 and GAD-7, 0.70 for PHQ-9 and Mini-SPIN 
and 0.69 for GAD-7 and Mini-SPIN). Specifically, people who had 
experienced COVID-19 infection with 0–1 vaccinations had higher 
depression, anxiety, and social anxiety symptoms than those with no 
known infection. These associations remained significant after adjusting 
for age, gender, or existing mental health diagnosis. However, after 
including self-reported long-COVID diagnosis and COVID-related 
symptom severity scores in the models, the effects of COVID-19 on 
mental health outcomes were attenuated to non-significance. When age 
and gender were omitted from the final models, these outcomes 
remained consistent. 

Other significant associations in the models indicated that women, 
younger adults, and those with a lifetime mental health diagnosis had 
significantly higher symptom severity (although the effect of gender on 
generalized anxiety was non-significant in Model 2). In addition, 
although long-COVID diagnosis had no significant relationship with 
mental health, greater severity of COVID-related physical symptoms was 
significantly associated with higher severity of depression, generalized 
anxiety, and social anxiety symptoms. 

3. Discussion 

In an Australian adult sample that was representative of the general 
population based on age group, gender and location, mental health 
symptoms were significantly more severe among people who had been 
infected with COVID-19. Symptom scores were highest among those 
who had experienced a COVID-19 infection before being fully 

Table 1 
Descriptive characteristics for the sample based on presence/absence of COVID-19 infection and vaccination status (N = 1407).   

No known COVID-19 infection 
(n = 1029) 

COVID-19 infection with 0–1 
vaccinations (n = 146) 

COVID-19 infection with 2+
vaccinations (n = 232)  

n (%) or M (SD) n (%) or M (SD) n (%) or M (SD) χ2 / F p 

Gender       8.11 0.088 
Women 512 (49.8%) 74 (50.7%) 136 (58.6%)   
Men 514 (50.0%) 71 (48.6%) 94 (40.5%)   
Non-binary/Unspecified 3 (0.3%) 1 (0.7%) 2 (0.9%)   

Age in years (M/SD) 51.33 (17.35) 37.05 (12.99) 39.63 (15.68) 81.10 <0.001 
Years of education (M/SD) 14.14 (2.06) 14.62 (1.91) 14.63 (1.80) 7.99 <0.001 
Born in Australia 791 (76.9%) 115 (78.8%) 196 (84.5%) 6.48 0.039 
Only English spoken at home 901 (87.6%) 103 (70.5%) 198 (85.3%) 30.24 <0.001 
Lifetime mental health diagnosis 316 (30.7%) 64 (43.8%) 90 (38.8%) 13.53 0.001 
Long-COVID diagnosis 0 (0.0%) 39 (26.7%) 40 (17.2%) 233.25 <0.001 
COVID-related symptom score (M/SD) 7.23 (6.42) 12.21 (7.52) 10.16 (7.26) 47.15 <0.001 

Fatigue 544 (52.9%) 98 (67.1%) 157 (67.7%) 24.00 <0.001 
Muscle aches 498 (48.4%) 86 (58.9%) 135 (58.2%) 11.24 0.004 
Dizziness 252 (24.5%) 70 (47.9%) 91 (39.2%) 47.66 <0.001 
Difficulties concentrating 345 (33.5%) 84 (57.5%) 112 (48.3%) 43.24 <0.001 
Breathlessness 241 (23.4%) 71 (48.6%) 74 (31.9%) 43.59 <0.001 
Persistent cough 161 (15.6%) 71 (48.6%) 69 (29.7%) 94.44 <0.001 
Forgetfulness 307 (29.8%) 71 (48.6%) 98 (42.2%) 29.11 <0.001 
Loss of smell or taste 73 (7.1%) 48 (32.9%) 44 (19.0%) 96.18 <0.001 

PHQ-9 depression score (M/SD) 6.13 (6.80) 10.44 (6.86) 8.43 (7.27) 31.41 <0.001 
GAD-7 anxiety score (M/SD) 4.60 (5.78) 8.58 (5.92) 6.72 (6.58) 36.01 <0.001 
Mini-SPIN social anxiety score (M/SD) 2.94 (3.54) 5.21 (3.63) 4.04 (3.85) 30.32 <0.001 

Note: bold figures indicate p <0.01. COVID: coronavirus disease; PHQ-9: Patient Health Questionnaire-9; GAD-7: Generalized Anxiety Disorder-7; Mini-SPIN: Mini 
Social Phobia Inventory 
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vaccinated, with mean depression scores exceeding clinical cut-points in 
this group. The significant difference in symptom scores for this group 
remained even after adjusting for lifetime mental health diagnosis, 
which suggests the association is not simply due to higher prevalence of 
COVID-19 among people with existing mental illness. This finding is 
consistent with research suggesting higher rates of mental ill health 
among those who have experienced COVID-19 infection [2,14]. Full 
vaccination reduced the impact of infection on mental health outcomes 
to non-significance, particularly after adjusting for demographic factors 
and existing mental ill health in the multivariate model. This finding is 
consistent with rigorous population-based research on the physical 
health sequelae of COVID-19 infection [32]. Our findings that women, 
younger people, and those with a pre-existing mental health condition 
had higher mental health symptom severity align with evidence ob
tained from a scoping review conducted earlier in the pandemic [4]. 

Further adjustment for the core physical symptoms associated with 
COVID-19 infection resulted in the effects of infection being attenuated 
to non-significance. These findings suggest that the physical morbidity 
associated with COVID-19 infections, including impairment to respira
tory, cognitive and musculoskeletal functioning, may lead to a deterio
ration in mental health for many people. Our work is consistent with 
previous qualitative work [41], which has indicated that people with 
long-COVID report their experience of poor mental health was exacer
bated by persistent physical or neurological symptoms. This exacerba
tion of physical symptoms may have other compounding impacts such as 
preventing engagement in usual coping strategies [42] such as exercise 
or breathing exercises, or reducing the ability to socialise, potentially 
increasing loneliness and isolation [9]. Symptoms of depression and 
anxiety may also be increased by the lack of available and effective 
treatment options, and by uncertainty around how long the condition 
may last [41]. 

As the population prevalence of long-COVID increases, we may see a 
concomitant rise in mental ill health. However, this rise may be most 
acute in the months following infection, with substantial subsequent 

Table 2 
Linear regression models of depression symptoms (N = 1407).   

Model 1 (excluding COVID- 
19 symptoms) 

Model 2 (including COVID- 
19 symptoms) 

B SE p B SE p 

Intercept 7.353 0.636 <0.001 2.684 0.493 <0.001 
Gender       

Women 1.496 0.334 <0.001 0.870 0.250 <0.001 
Non-binary/ 
Unspecified 

− 0.646 2.471 0.794 − 1.474 1.840 0.423 

Men (reference) 0.000   0.000   
COVID-19 

infection status       
Infected with 
0–1 vaccinations 

2.505 0.549 <0.001 − 0.082 0.435 0.851 

Infected with 2+
vaccinations 

0.853 0.450 0.058 − 0.526 0.348 0.131 

No known 
infection 
(reference) 

0.000   0.000   

Mental health 
diagnosis (yes vs 
no) 

5.763 0.348 <0.001 2.267 0.280 <0.001 

Age in years − 0.073 0.010 <0.001 − 0.047 0.008 <0.001 
Long-COVID 

diagnosis (yes vs 
no)    

0.556 0.575 0.334 

COVID-related 
symptom score    

0.656 0.020 <0.001 

Notes: depression symptoms were assessed using the Patient Health 
Questionnaire-9, ranging 0–27; COVID-related symptoms were assessed based 
on reported frequency of fatigue, muscle aches, dizziness, difficulties concen
trating, breathlessness, persistent cough, forgetfulness, loss of smell or taste; 
categorical variables are dummy coded; bold values represent p < .01. 

Table 3 
Linear regression models of generalized anxiety symptoms (N = 1407).   

Model 1 (excluding COVID- 
19 symptoms) 

Model 2 (including COVID- 
19 symptoms) 

B SE p B SE p 

Intercept 6.247 0.545 <0.001 2.589 0.451 <0.001 
Gender       

Women 1.002 0.287 <0.001 0.502 0.229 0.028 
Non-binary/ 
Unspecified 

0.347 2.120 0.870 − 0.344 1.684 0.838 

Men (reference) 0.000   0.000   
COVID-19 

infection status       
Infected with 
0–1 vaccinations 

2.292 0.471 <0.001 0.329 0.398 0.409 

Infected with 2+
vaccinations 

0.791 0.386 0.041 − 0.246 0.318 0.440 

No known 
infection 
(reference) 

0.000   0.000   

Mental health 
diagnosis (yes vs 
no) 

4.967 0.299 <0.001 2.242 0.256 <0.001 

Age in years − 0.072 0.009 <0.001 − 0.052 0.007 <0.001 
Long-COVID 

diagnosis (yes vs 
no)    

0.164 0.526 0.755 

COVID-related 
symptom score    

0.515 0.018 <0.001 

Notes: generalized anxiety symptoms were assessed using the Generalized 
Anxiety Disorder-7, ranging 0–21; COVID-related symptoms were assessed 
based on reported frequency of fatigue, muscle aches, dizziness, difficulties 
concentrating, breathlessness, persistent cough, forgetfulness, loss of smell or 
taste; categorical variables are dummy coded; bold values represent p < .01. 

Table 4 
Linear regression models of social anxiety symptoms (N = 1407).   

Model 1 (excluding COVID- 
19 symptoms) 

Model 2 (including COVID- 
19 symptoms) 

B SE p B SE p 

Intercept 4.474 0.342 <0.001 2.350 0.294 <0.001 
Gender       

Women 0.684 0.180 <0.001 0.391 0.149 <0.001 
Non-binary/ 
Unspecified 

2.318 1.329 0.081 1.908 1.099 0.083 

Men (reference) 0.000   0.000   
COVID-19 

infection status       
Infected with 
0–1 vaccinations 

1.230 0.295 <0.001 0.104 0.260 0.690 

Infected with 2+
vaccinations 

0.255 0.242 0.292 − 0.339 0.208 0.103 

No known 
infection 
(reference) 

0.000   0.000   

Mental health 
diagnosis (yes vs 
no) 

2.292 0.187 <0.001 0.711 0.167 <0.001 

Age in years − 0.050 0.005 <0.001 − 0.039 0.005 <0.001 
Long-COVID 

diagnosis (yes vs 
no)    

0.039 0.343 0.910 

COVID-related 
symptom score    

0.299 0.012 <0.001 

Notes: social anxiety symptoms were assessed using the Mini-Social Phobia In
ventory, ranging 0–15; COVID-related symptoms were assessed based on re
ported frequency of fatigue, muscle aches, dizziness, difficulties concentrating, 
breathlessness, persistent cough, forgetfulness, loss of smell or taste; categorical 
variables are dummy coded; bold values represent p < .01. 
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improvements in mental health expected for most people [15]. Never
theless, a minority of individuals may experience chronic mental health 
outcomes following COVID-19 infection, given the tight coupling be
tween the physical and mental features of the illness [23] and long-term 
relationships between chronic physical illness and mental ill health 
[43]. It is critical that longitudinal data continue to monitor symptom 
patterns, to identify characteristics of those who are most at risk of long- 
term poor mental health outcomes. Clinicians should closely monitor the 
mental health of patients experiencing persistent COVID-19 symptoms, 
particularly among patients who had a COVID-19 infection before they 
were fully vaccinated. 

While this study is one of the first to examine population represen
tative data on the effects of COVID-19 infection on mental health 
symptoms, there are several limitations that should be considered. The 
data were cross-sectional and reliant on retrospective reporting. 
Therefore, there may be reverse causation or effects due to confounding, 
although we adjusted for existing mental health diagnoses. Limited data 
regarding COVID-19 infection were collected – we only asked about 
history of COVID-19 infection and current symptoms, without assessing 
time since infection, duration of symptoms, or severity of symptoms. 
Consequently, we were unable to adjust for time since infection in our 
models. Further research may benefit from exploring whether there are 
differential effects of acute and prolonged physical symptoms on mental 
health. Mental health symptoms associated with COVID-19 are likely to 
be highest shortly after infection, decreasing over time [15]. Similarly, 
limited data on vaccination was collected, with no information on the 
type of vaccine (or mix of vaccines) received. Within an epidemiological 
sample recruited from the community, it was not possible to obtain 
clinical ascertainment of COVID-19 status, nor verifiable information 
about the testing protocol. Nevertheless, results are likely to be con
servative given false negatives (i.e., unreported or asymptomatic 
COVID-19 infections) are likely to be more common than false positive 
infections. Similarly, validated mental health measures were used to 
ascertain outcomes, as clinical interviews were not feasible within this 
setting. We did not examine the effects of specific physical symptoms 
such as fatigue, as we did not have a priori hypotheses about which 
symptoms would most impact on mental health. Finally, while the 
sample reflected the national population on the basis of age, gender and 
location, it comprised people who engage in market research panels, 
which may had led to under-representation of some groups. 

In conclusion, in a large representative population sample, COVID- 
19 infection was associated with significantly higher symptoms of 
depression and anxiety among adults who were not fully vaccinated. 
These effects were explained by the higher severity of physical health 
symptoms in this group, suggesting that people experiencing ongoing 
physical symptoms associated with COVID-19 may also experience re
ductions in mental health. These associations were not explained by pre- 
existing mental health conditions. The present findings reinforce the 
efficacy of vaccination for reducing both the physical and mental health 
impacts of COVID-19 infection. 
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