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ABSTRACT  59 

Background 60 

To characterize Coronavirus disease 2019 (COVID-19) symptom severity, and recovery from pre-61 

infection through one month, overall and by risk groups.  62 

Methods 63 

Symptomatic adults aged ≥18 years with test-confirmed COVID-19 were enrolled from 64 

ambulatory care clinics within a national U.S. retail pharmacy network  between 10/24/2024 and 65 

08/29/2025 (NCT05160636). Adjusted mixed models for repeated measures estimated least-squares mean 66 

changes (LSE) and standard errors (SE) from pre-infection and on Days 1-7, 10, 14, and Week 4 from 67 

enrollment in composite symptom scores (sum of severity ratings (0-3) across 14 symptoms), counts of 68 

mild-to-severe, moderate-to-severe, and severe symptoms, overall and by age and clinical risk status. 69 

Effect sizes (ES) were defined as small (0.2-<0.5), medium (≥0.5), and large (≥0.8). 70 

Results 71 

The analysis included 608 adults. On Day 1, symptom severity rose sharply from pre-infection for 72 

the composite symptom score (LSE 14.2 [SE 0.3]; ES 2.22), mild-to-severe (7.6 [0.1]; 2.72), moderate-to-73 

severe (5.0 [0.2]; 1.77); and severe (1.8 [0.1]; 0.92) (all p<0.001). By Week 4, composite score (0.7 [0.2]; 74 

0.26), mild-to-severe (0.5 [0.1]; 0.23); moderate-to-severe symptoms (0.1 [0.1]; 0.17) and severe 75 

symptoms (0.2 [0.1]; 0.5) remained slightly above baseline (all p≤0.025). Elevated severe symptom 76 

durations varied: high-risk adults (through Day 3), adults <50 years (through Day 7), and adults ≥50 years 77 

(through Day 7). 78 
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Conclusions 79 

COVID-19 was associated with notable acute symptoms in outpatients, followed by gradual 80 

improvement over time, although symptoms still persisted at four weeks. Improvement in severe 81 

symptoms varied by individual risk profile, reinforcing the importance risk-based follow-up and ongoing 82 

monitoring. 83 

Keywords 84 

COVID-19, symptom burden, patient-reported data, outpatient, prospective, longitudinal, 85 

repeated survey 86 

INTRODUCTION 87 

  Since its emergence in late 2019, COVID-19 has resulted in widespread infection and remains an 88 

ongoing public health concern. Hospitalization and mortality rates from SARS-CoV-2 have decreased 89 

since the early pandemic [1]. However, ongoing circulation of the SARS-CoV-2 virus continues to pose a 90 

significant clinical and public health challenge, especially in outpatient and community settings [2,3].  91 

Clinical manifestations of COVID-19 range from asymptomatic infection to symptomatic illness 92 

of varying severity. Among symptomatic individuals, illness severity and recovery are influenced by 93 

factors such as vaccination status, age, and the presence of underlying medical conditions [4,5]. COVID-94 

19 symptoms commonly involve respiratory, systemic, and gastrointestinal symptoms and may vary in 95 

both intensity and duration. While individuals of all ages are affected, older adults and those with 96 

comorbid conditions remain at increased risk for adverse clinical outcomes [6,7].  97 

Despite the established associations between age, comorbidities, and risk for severe COVID-19 98 

outcomes, there remains limited evidence characterizing the nature of symptom burden changes from the 99 

pre-infection period through recovery among outpatients overall and among high-risk groups [8]. This 100 
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characterization is clinically important to distinguish symptom burden attributable to acute COVID-19 101 

from baseline health status especially among different risk groups with pre-existing comorbidities and 102 

established clinical risk of severe disease.  103 

Prior COVID-19 burden studies using retail pharmacy recruitment primarily summarized 104 

symptoms using overall prevalence or symptom counts and evaluated changes at the aggregate level [11-105 

13]. These studies did not characterize symptom burden at the individual-symptom level or evaluate 106 

changes in the symptom presence and severity of specific symptoms over time. To address these evidence 107 

gaps, this real-world outpatient study was performed to provide a more granular assessment of symptom 108 

burden by characterizing the changes in the presence and severity of 14 COVID-19-related symptoms 109 

from pre-infection period through one month following positive SARS-COV-2 test among symptomatic 110 

adults. In addition, symptom burden and trajectories are described among high-risk subgroups, such as 111 

older adults and individuals with comorbid conditions, to better characterize any differences in symptom 112 

trajectory during the first month following infection.  113 

METHODS 114 

Study design and participants 115 

 This prospective, repeated-measures study enrolled symptomatic adults (≥18 years) with test-116 

confirmed COVID-19 infection from ambulatory care clinics within a nationwide US retail pharmacy 117 

chain (10/24/2024 to 08/29/2025). Eligible individuals were invited by email within 48 hours of a positive 118 

rapid antigen or molecular test and completed electronic consent.  119 

 Inclusion criteria required symptoms beginning on or within four days before testing, English 120 

proficiency, and internet access. Exclusion criteria included recent COVID-19 vaccination (within 14 121 

days prior to symptom onset), recent SARS-CoV-2 or influenza infection (within 30 days prior to 122 

completing the screening questionnaire), receipt of a non-Pfizer BioNTech vaccine after authorization of 123 
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the updated 2024-2025 formulation on 08/22/2024 [14], vaccinated prior to 08/23/2024 and had received 124 

their most recent COVID-19 vaccine within 6 months of the positive test date. All participants received 125 

compensation for completing surveys. 126 

Sociodemographic and clinical variables  127 

 Participants self-reported demographics, insurance type and employment status, COVID-19 128 

vaccination, antiviral use, and  CDC-defined risk conditions [4]. Social Vulnerability Index (SVI) was 129 

derived from ZIP codes (scores ranged from 0-1, higher scores represent more vulnerable communities) 130 

[15]. High-risk status was defined as adults aged ≥65 years or adults of any age with ≥1 CDC-identified 131 

COVID-19 risk condition or pregnancy [4] (See Supporting Information). 132 

Assessment of symptom burden 133 

 Participants rated the presence and severity of 14 CDC-identified acute COVID-19-related 134 

symptoms [16]. These included systemic (feeling feverish, chills or shivering, muscle or body aches, 135 

headache, fatigue), respiratory (shortness of breath, nasal congestion or runny nose, cough, sore throat), 136 

gastrointestinal (nausea, vomiting, diarrhea), and neurological symptoms (new loss of taste or smell). 137 

Level of severity of systemic, respiratory, and nausea symptoms were rated on a 4-point ordinal scale 138 

(0=None, 1=Mild, 2=Moderate, 3=Severe), while the frequency of vomiting and diarrhea in the last 24 139 

hours was reported (0=0 times, 1=1-2 times, 2=3-4 times, or 3=5 or more times). Changes in taste/smell 140 

in the last 24 hours were coded as 0=No change, 1=Change, 2=Cannot smell/taste). On Day 1, 141 

participants retrospectively rated symptoms for pre-infection, the worst point of current infection from 142 

symptom onset to study enrollment, and the worst point during the past 24 hours. Participants 143 

subsequently completed symptom surveys on Days 2-7, 10, 14, and Week 4 from study enrollment to 144 

capture symptom presence and severity. 145 
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 Symptom burden was assessed using four outcomes: 1) a composite score summing the ratings 146 

from 14 symptoms [17]; 2) count of mild-to-severe symptoms; 3) count of moderate-to-severe symptoms; 147 

4) count of severe symptoms. Higher scores indicated greater burden. 148 

Statistical analysis 149 

Categorical variables were summarized as counts and percentages, and continuous variables as 150 

means and standard deviations (SD). Mixed-effects models for repeated measures (MMRM) estimated 151 

least-squares means and mean changes in outcomes with standard errors (SE) [18]. Time was modeled as 152 

a categorical variable to allow for non-linear changes in symptom outcomes relative to the worst moment. 153 

All models adjusted for: time (categorical: worst moment (reference), Day 1, Day 2, Day 3, Day 4, Day 5, 154 

Day 6, Day 7, Day 10, Day 14, and Week 4), clinical high-risk status (high-risk/not high-risk), self-155 

reported sex (male/female), age group (≥50 vs <50), race/ethnicity (White, Black or African American, 156 

Hispanic or Latino, Other), SVI (categorical: <0.25, ≥0.25 to <0.5, ≥0.5 to <0.75, ≥0.75), US region 157 

(Northeast, South, Midwest, West, Other), number of comorbidities (categorical: 0, 1-2, ≥3)), insurance 158 

type, and the baseline score (pre-infection outcome measure). Interaction terms between clinical high-risk 159 

status and time, and age group and time were included. Repeated measures were modeled using an 160 

unstructured covariance matrix. MMRM model parameters are shown in Table S1 (Supporting 161 

Information). Mean changes from pre-infection were evaluated using model-based t-tests (p<0.05, no 162 

multiplicity adjustment). Within-cohort (standardized) effect size (ES) was calculated by dividing the 163 

mean change from pre-infection to post-baseline by the SD of the score change. ES were interpreted using 164 

Cohen’s d thresholds: small (0.2 - <0.5), medium (0.5 - <0.8), or large (≥0.8) [19,20]. Visual summaries 165 

were generated to illustrate symptom trajectories over time. 166 

MMRM analyses were conducted under the assumption that data were missing at random 167 

(MAR); no imputation was performed for missing data. This study was reported in accordance with the 168 
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Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) recommendations 169 

[21]. All analyses were conducted in SAS Version 9.4 (SAS Institute, Cary, NC).  170 

Subgroup analysis by age and underlying health conditions 171 

 Prespecified subgroup analyses described symptom burden overall and within three clinically 172 

relevant demographic and risk groups: 1) high-risk adults; 2) adults ≥50 years and 3) adults <50 years. 173 

RESULTS 174 

Description of baseline sociodemographic and clinical characteristics 175 

 A total of 608 adults were included in the analytic sample (Figure 1). The median time from 176 

symptom onset to enrollment was 4 days (interquartile range (IQR) = 3-5). The mean age was 45.9 (SD = 177 

14.2) years (Table 1). Most participants were females (76.5%), White (71.7%), and employed (78.3%). 178 

Participants predominantly resided in the South (60.5%) in moderately vulnerable communities (mean 179 

SVI = 0.37). Overall, 17.4% had received the 2024-2025 Pfizer-BioNTech COVID-19 vaccine, and 180 

53.9% reported antiviral use (which included treatment with either molnupiravir (Lagevrio™), 181 

nirmatrelvir/ritonavir (Paxlovid™), or other antiviral medications). A total of 379 participants (62.3%) 182 

were considered high-risk, while 244 participants (40.1%) were ≥ 50 years and 364 (59.9%) were <50 183 

years. Obesity (body mass index (BMI) >30) was the most prevalent (30.1%) comorbidity, followed by 184 

mental health conditions (23.4%) and smoking (14.5%); five (0.8%) participants were pregnant. Survey 185 

response rates declined over follow-up, with 70.1% completing the Week 4 assessment (Table 2). 186 

Symptom severity prevalence 187 

 On Day 1 (median of 4 days since symptom onset), respiratory symptoms (stuffy or runny nose 188 

(97.4%), cough (94.1%)), and systemic symptoms (fatigue or tiredness (93.6%), headache (85.7%), and 189 
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body ache (81.4%), were highly prevalent (Table S2, and Figure 2A). By Week 4, stuffy or runny nose 190 

(35.0%), and cough (30.3%) remained the most prevalent symptoms, followed by fatigue or tiredness 191 

(28.9%), body ache (22.8%) and headache (22.1%). These symptoms remained the most reported across 192 

the one-month follow-up. 193 

On Day 1, the most common moderate-to-severe symptoms were fatigue or tiredness (74.2%), 194 

stuffy or runny nose (73.9%) and cough (61.5%) (Table S2, and Figure 2B), though the prevalence fell 195 

sharply by Week 4 (≤7%). 196 

The severe symptoms most reported on Day 1 (median 4 days since symptom onset) were fatigue 197 

or tiredness (32.7%), stuffy or runny nose (25.5%) and headache (20.9%). However, these declined 198 

rapidly with ≤5% reporting any severe symptom after Day 6. By Week 4, severe symptoms were rare (<1-199 

1.4%) (Table S2, and Figure 2C). 200 

Mean symptom changes from prior-to-infection through one month post 201 

diagnosis 202 

 Relative to the pre-infection period, symptom burden increased markedly at Day 1 across all 203 

symptom measures (all p<0.001) (Table 2 and Figure 3A-3B). Specifically, the mean composite score 204 

increased by 14.2 points (SE: 0.3), accompanied by increases of 7.6 (SE: 0.1) mild-to-severe, 5.0 (SE: 205 

0.1) moderate-to-severe, and 1.8 (SE: 0.1) severe symptoms at Day 1 (Table 2 and Figure 3B). Within-206 

cohort ES for composite score (ES: 2.22), mean number of mild-to-severe (ES: 2.72), moderate-to-severe 207 

(ES:1.77) and severe symptoms (ES: 0.92) were large on Day 1. 208 

Following this initial peak, symptom burden declined steadily across all measures. However, all 209 

symptom indices remained elevated relative to pre-infection levels at Week 4. At Week 4, the composite 210 

symptom score for the total population remained higher by 0.8 (SE: 0.1; p<0.001), ES: 0.32; the mean 211 

number of mild-to-severe symptoms by 0.6 (SE: 0.1; p<0.001), ES: 0.28; the mean number of moderate-212 
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to-severe symptoms by 0.2 (SE: 0.004; p<0.001), ES: 0.24; and the mean number of severe symptoms by 213 

0.2 (SE:0.1; p=0.025), ES: 0.50), all increases equivalent to small effects. Overall, these results 214 

demonstrate a sharp increase in symptom burden at illness onset, followed by gradual improvement, with 215 

residual symptoms persisting for several weeks. 216 

Subgroup characteristics and symptom trajectories 217 

 Patterns of symptom burden duration were broadly similar across age and risk groups, although 218 

high-risk participants had slightly shorter durations of moderate-to-severe and severe symptoms. In both 219 

younger (<50 years) and older (≥ 50 years) adults, durations for overall burden (composite score, mild-to-220 

severe, and moderate-to-severe symptoms) were comparable to the overall cohort, while severe symptom 221 

durations were shorter. See Tables S3-S10 for detailed subgroup findings. 222 

DISCUSSION 223 

 This prospective outpatient study found substantial acute symptom burden at study enrollment 224 

(Day 1; corresponding to a median of 4 days since symptom onset, with variability across participants) 225 

followed by gradual improvements over the first month after diagnosis. Symptom prevalence and severity 226 

were high at enrollment, with widespread respiratory and systemic symptoms and large increases across 227 

all symptom-burden measures relative to pre-infection. Although symptom burden declined over time, 228 

composite symptom scores and counts of mild-to-severe, moderate-to-severe, and severe symptoms 229 

remained above baseline at Week 4 in the overall cohort. Patterns for composite scores and mild-to-230 

severe, and moderate-to-severe symptoms were broadly similar across age- and risk-based strata, whereas 231 

severe symptoms showed earlier improvement (i.e. transitioned to moderate or mild severity), with timing 232 

varying by subgroup. By later time points, the absolute number of severe symptoms was low, but milder 233 

symptoms were present in a sizable proportion of individuals at Week 4, underscoring the ongoing 234 

clinical burden of COVID-19 in outpatient populations. These findings suggest that the time course of 235 
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recovery was not uniform across subgroups, which could be driven by differences in vaccination status, 236 

antiviral treatment, and underlying risk profiles. 237 

 The findings on symptom duration align with prior research. In a retrospective cohort of 294 238 

outpatients, the median symptom duration was 15 days, with over 25% symptomatic beyond three weeks 239 

[22]. Reported symptoms closely mirrored those among nonhospitalized patients in Colorado, where 240 

fatigue, cough, and myalgias were predominant early in illness [23]. However, that study was limited to a 241 

single US state and relied on retrospective telephone interviews conducted 10-52 days after symptom 242 

onset, requiring full illness recall. In contrast, the current study prospectively enrolled recently 243 

symptomatic, test-seeking adults within 0-4 days of symptom onset and captured symptoms in real time 244 

through surveys, minimizing recall-bias and enabling more granular characterization of symptom 245 

trajectories. Persistent symptom burden at one month aligns with growing evidence that some adults 246 

experience ongoing respiratory and fatigue-related symptoms beyond the acute phase [24,25].  247 

 Prior evidence of prolonged symptoms support examining changes in burden across cohorts. 248 

Symptom burden in the current cohort was lower than earlier COVID-19 cohorts from the same US retail 249 

pharmacy chain [11,13]. In the earliest cohort (January 31 to April 30, 2022) during circulation of 250 

Omicron BA.1.1, BA.2, and BA.2.12.1, the mean number of symptoms at Week 4 was 3.1 [13]. In a 251 

subsequent cohort (March 2 and May 18, 2023), during XBB 1.5 predominance, mean reported symptoms 252 

counts were 2.6 at Day 7, 1.9 at Day 14, and 0.9 at Week 4 [11]. The present cohort (October 24, 2024 253 

and August 29, 2025) during JN.1 and XEC predominance showed correspondingly lower values of 1.9, 254 

1.1, and 0.6. Together these data suggest progressively declining symptom burden from 2022 to 2024 255 

consistent with lower severity associated with the JN.1 and XEC variants [26,27]. However, these 256 

comparisons are exploratory; future work should formally evaluate differences using harmonized 257 

symptom measures and accounting for SVI, population differences, and changes in vaccination, antiviral 258 

treatment, testing, and care-seeking.  259 
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 In this study, adults ≥50 years experienced the longest persistence of severe symptoms across age 260 

groups. This aligns with evidence that older individuals have greater risk of severe illness and delayed 261 

recovery from respiratory infections such as influenza and COVID-19 [5,28]. A US-based registry study 262 

found older age, and comorbidities were associated with slower symptom recovery compared to younger 263 

ages and no comorbidities [9]. Persistent symptom burden in older adults has also been documented in 264 

studies with follow-up 3 to 9 months after COVID-19 illness onset (median ~ 6 months) [29]. These age-265 

related differences may reflect immunosenescence, reduced viral clearance, prolonged inflammation and 266 

higher comorbidity burden among participants ≥50 years (mean (SD) 1.2 (1.2) vs 0.9 (1.0) among those 267 

<50 years, p=0.002) (Table S5) that may delay recovery [30,31]. 268 

 Notably, high-risk individuals experienced more rapid return to baseline of severe symptoms (by 269 

Day 4). This may reflect higher vaccination (19.9% vs 13.5%) and antiviral treatment (59.6% vs 44.5%) 270 

rates compared with those not at high risk (Table 1 and Table S5). Earlier antiviral treatment has shown to 271 

shorten symptom duration and reduce progression to severe disease [32], although, the timing of 272 

treatment initiation relative to symptom onset was not assessed. Future studies should evaluate whether 273 

earlier antiviral initiation or clinical engagement contributes to faster symptom resolution in high-risk 274 

populations [33,34].  275 

Several limitations should be considered. This study relied on a convenience sample of 276 

outpatients who were reachable by email and willing to complete internet-based surveys, potentially 277 

limiting representativeness, particularly among individuals with limited digital access. The study 278 

population was predominantly female, White, employed, and resided primarily in the Southern United 279 

States, with relatively low social vulnerability, which may limit generalizability to more diverse or 280 

disadvantaged populations. Compared with adults with a positive COVID-19 test who were contacted by 281 

email but not included in the final analytic sample, primarily due to non-engagement, fewer were 282 

excluded for ineligibility, lack of enrollment or consent, or incomplete baseline data (Figure 1). Included 283 

participants were more likely to be female, White, and commercially insured, further limiting 284 
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generalizability (Table S11). Recruitment through a retail pharmacy also underrepresent individuals 285 

seeking care through other healthcare channels. 286 

Symptoms and symptom outcomes were self-reported and therefore subject to potential 287 

misclassification and recall bias, especially for pre-infection symptom reporting. While the mixed-effects 288 

model for repeated measures accounts for within-subject correlation over time, symptom severity ratings 289 

remain inherently subjective. and all symptoms were weighted equally despite differing clinical impact. 290 

The study period overlapped with circulation of other respiratory viruses, including influenza, which may 291 

have influenced symptom patterns and limits generalizability beyond similar seasonal contexts. 292 

Participants with more severe illness requiring hospitalization were likely underrepresented, potentially 293 

leading to underestimation of symptom severity and duration. Seventeen participants reported they did not 294 

feel well enough to respond, which may contribute to attrition bias (Table S12). Early symptom dynamics 295 

may be underrepresented as median enrollment occurred 4 days after symptom onset. Surveys were only 296 

available in English. Age and risk status were correlated, and subgroup analyses were not jointly 297 

stratified. Therefore, estimates may reflect underlying age or comorbidity differences and should be 298 

interpreted descriptively. Missing data were not imputed, and statistical testing was not adjusted for 299 

multiple comparisons, increasing the potential for Type I error. Participant compensation may have 300 

influenced survey completion or response behavior. 301 

Despite these limitations, this study has important strengths. Participants were enrolled within 48 302 

hours of testing positive, which could potentially minimize recall bias, and allow for more accurate 303 

characterization of early symptom severity and progression. The collection of pre-infection symptom data 304 

enabled direct estimation and quantification of symptom changes attributable to SARS-CoV-2 infection 305 

from baseline rather than enrollment. This study leveraged repeated, structured, graded symptom severity 306 

assessments in a large, test-confirmed COVID-19 outpatient cohort, enabling nuanced and clinically 307 

relevant characterization of COVID-19 symptom burden in non-hospitalized adults by age and risk status. 308 
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CONCLUSION 309 

In this prospective outpatient cohort, COVID-19 was associated with a pronounced acute 310 

symptom burden followed by incomplete recovery over the first month after diagnosis. Though some 311 

subgroups such as high-risk adults and adults younger than 50 years showed earlier improvement in 312 

severe symptoms. Overall symptom burden remained elevated through Week 4. Persistent symptom 313 

burden represents a clinically relevant component of acute morbidity and has implications for daily 314 

functioning, productivity, and patient counseling. Continued attention to lingering symptoms is warranted 315 

to inform outpatient care, recovery expectations, and supportive management strategies. 316 

 317 

 318 
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RESULTS: Tables 

Table 1. Baseline characteristics 

  
Overall 
sample 
(N=608) 

COVID-19 
high-risk 

population  
(N=379)† 

Age, years, mean (SD) 45.9 (14.2) 48.5 (14.9) 
Self-reported sex, n (%)    

Female 465 (76.5) 295 (77.8) 

Race/Ethnicity, n (%)    

White 436 (71.7) 288 (76.0) 

Black or African American 48 (7.9) 33 (8.7) 

Hispanic or Latino 79 (13.0) 36 (9.5) 

Asian 25 (4.1) 11 (2.9) 

Other 20 (3.3) 11 (2.9) 

US Region of residence, n (%)    

Northeast 73 (12.0) 42 (11.1) 

South 368 (60.5) 230 (60.7) 

Midwest 133 (21.9) 88 (23.2) 

West 33 (5.4) 19 (5.0) 

Other\Unknown 1 (0.2)  (0.0) 

Employment status, n (%)   

    Yes 476 (78.3) 283 (74.7) 
Social Vulnerability Index a, mean 
(SD) 

0.37 (0.21) 0.38 (0.21) 

Social Vulnerability Index category‡ 

, n (%) 
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Overall 
sample 
(N=608) 

COVID-19 
high-risk 

population  
(N=379)† 

<0.25 205 (33.7) 120 (31.7) 

≥0.25 and <0.5 244 (40.1) 157 (41.4) 

≥0.5 and <0.75 129 (21.2) 81 (21.4) 

≥0.75 30 (4.9) 21 (5.5) 
Antiviral use, n (%) 328 (53.9) 226 (59.6) 
Received 2024-2025 Pfizer-
BioNTech vaccine, n (%) 

106 (17.4) 75 (19.8) 

Pregnant, n (%)   
   No 414 (68.1) 246 (64.9) 
   Yes 5 (0.8) 5 (1.3) 
   Not applicable 189 (31.1) 128 (33.8) 
Underlying health conditions, n (%)   

Any current/active cancers or 
malignancies§ 

7 (1.2) 7 (1.8) 

Cerebrovascular disease  7 (1.2) 7 (1.8) 
Chronic kidney disease  7 (1.2) 7 (1.8) 
Chronic lung conditions 65 (10.7) 65 (17.2) 
Chronic liver disease  12 (2.0) 12 (3.2) 
Endocrine disorders  51 (8.4) 51 (13.5) 
Heart conditions  22 (3.6) 22 (5.8) 
Mental health conditions 142 (23.4) 142 (37.5) 
Obesity: BMI>30 183 (30.1) 183 (48.3) 
Weakened immune system/ 
immunocompromised  

25 (4.1) 25 (6.6) 

Smoker 88 (14.5) 88 (23.2) 
Active tuberculosis 0 0 

Number of comorbidities, mean (SD) 1.0 (1.1) 1.6 (1.0) 
≥1 comorbidity, n (%) 352 (57.9) 352 (92.9) 
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Overall 
sample 
(N=608) 

COVID-19 
high-risk 

population  
(N=379)† 

≥1 comorbidity or pregnant, n (%) 354 (58.2) 354 (93.4) 
Time from symptom onset to 
enrollment, days, Median (IQR) 

4 (3~5) 4 (3~5) 

Time from vaccination to 
enrollment, days, Median (IQR) 

964 (431.5-
1260) 

890 
(369~1,230) 

BMI=body mass index; IQR=Interquartile range; SD=standard deviation; US=United States. 
†High-risk criteria for COVID-19 (defined as adults aged ≥65 years and adults <65 years with ≥1 CDC-recognized underlying health condition associated with 
increased risk of getting very sick from COVID-19). 
‡SVI is a score that ranges from 0 to 1. Higher values represent higher vulnerability. 
§Any current/active cancers or malignancies (other than skin cancer) 
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Table 2. Summary of least-square estimates† of mean change in symptom measures from prior to infection in total population. 

Time 
Retention 

rate 
n (%) 

Composite acute symptom score Number of mild to severe acute 
symptoms 

Number of moderate to severe 
acute symptoms 

Number of severe acute 
symptoms 

LSE (SE) ES‡ p-value LSE (SE) ES‡ p-value LSE (SE) ES‡ p-value LSE (SE) ES‡ p-value 

Prior to 
infection§ 

608 (100.0) 1.5 (1.9)     1.4 (1.6)     0.1 (0.4)     0.0 (0.1)     

Worst 
Moment 

608 (100.0) 17.5 (0.3) 2.81 <0.001 8.2 (0.1) 3.37 <0.001 6.5 (0.1) 2.47 <0.001 3.1 (0.1) 1.19 <0.001 

Day 1 608 (100.0) 14.2 (0.3) 2.22 <0.001 7.6 (0.1) 2.72 <0.001 5.0 (0.1) 1.77 <0.001 1.8 (0.1) 0.92 <0.001 

Day 2 508 (83.6) 7.6 (0.3) 1.44 <0.001 5.1 (0.1) 1.76 <0.001 2.1 (0.1) 0.92 <0.001 0.6 (0.1) 0.52 <0.001 

Day 3 516 (84.9) 5.7 (0.2) 1.22 <0.001 4.1 (0.1) 1.46 <0.001 1.4 (0.1) 0.71 <0.001 0.4 (0.1) 0.51 <0.001 

Day 4 503 (82.7) 4.4 (0.2) 1.10 <0.001 3.3 (0.1) 1.27 <0.001 0.9 (0.1) 0.58 <0.001 0.3 (0.1) 0.46 <0.001 

Day 5 474 (78.0) 3.3 (0.2) 0.93 <0.001 2.6 (0.1) 1.04 <0.001 0.6 (0.1) 0.46 <0.001 0.2 (0.1) 0.41 <0.001 

Day 6 483 (79.4) 3.0 (0.2) 0.83 <0.001 2.3 (0.1) 0.89 <0.001 0.6 (0.1) 0.44 <0.001 0.2 (0.1) 0.40 0.001 

Day 7 472 (77.6) 2.4 (0.2) 0.69 <0.001 1.9 (0.1) 0.77 <0.001 0.5 (0.1) 0.36 <0.001 0.2 (0.1) 0.39 0.004 

Day 10 439 (72.2) 2.0 (0.2) 0.66 <0.001 1.5 (0.1) 0.68 <0.001 0.4 (0.1) 0.38 <0.001 0.2 (0.1) 0.43 0.013 

Day 14 432 (71.1) 1.4 (0.2) 0.50 <0.001 1.1 (0.1) 0.50 <0.001 0.3 (0.1) 0.31 <0.001 0.2 (0.1) 0.48 0.009 

Week 4 426 (70.1) 0.8 (0.1) 0.32 <0.001 0.6 (0.1) 0.28 <0.001 
0.178 

(0.043) 
0.24 <0.001 0.2 (0.1) 0.50 0.025 

LSE=least-square estimate; SE=standard error; ES=effect size. 
†Least-square estimates based on mixed models for repeated measures. See Table S1 for model parameters. 
‡ ES refers to within-cohort effect size, was calculated as the least square estimate of mean change scores divided by the observed standard deviation of change scores 
from prior to infection to follow-up. 
§ Mean (standard deviation) of scores prior to infection reflect observed values and were not derived using the least squares model estimates. 
Bolded values indicate P<0.05 which is considered statistically significant. 
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Figure 1. Study participant flow chart  

N=701 
Consented 

N=30091  
Patients outreached meeting inclusion criteria 

i.e. (Adults≥18 years testing positive for COVID-
19 via rapid diagnostic tests or rapid molecular 
assays for COVID-19 infection at ambulatory 
care clinics in a US national retail pharmacy 
chain between 10/24/2024 and 08/29/2025 

N=1558 
Completed screening questionnaire 

N=1135 
Eligible to participate 

N=28,533 excluded for at least one of the 
following reasons: 

-did not open email (n=14663) 
-did not clickthrough email (12803) 
-did not complete screener (n=1067) 

N=423 excluded for at least one of the following 
reasons: 

-previous infection within last 30 days (n=133) 
-experienced COVID-19 symptoms for 5 or more 
days prior to test result (n=132) 
-date of symptoms more than 30 days (n=13) 
-received vaccine within 14 days of symptoms 
(n=26) 
-started but did not complete screener (n=36) 
-Prior to 8/23/2024: received vaccination within 
the last year (n=17) 
-after 8/23/2024: received non-Pfizer BioNTech 
(n=158) 
 

N=608 
Completed first survey and included in the 

analysis sample 

N=835 
Registered  

N=300 excluded: 
-did not register (n=300)  

N=134 excluded: 
-did not consent (n=134) 

N=93 excluded: 
-did not complete first survey (n=41) 
-data failed validity checks e.g. implausible 
responses (n=52) 
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Figure 2. Prevalence of symptoms over 4 weeks: A) Mild-to-Severe; B) Moderate-to-
Severe; C) Severe. Day -1 is a placeholder to reflect the period prior to infection or 

A 

B 
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symptom onset; Day 0 is a placeholder to represent the worst moment of illness since 
infected as reported by participants. 
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Figure 3. Symptom severity measures over 4 weeks A) mean; B) mean changes from 
prior to infection. Day -1 is a numerical placeholder to reflect the period prior to infection 

A 
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or symptom onset; Day 0 is a numerical placeholder that represents the worst moment 
of illness since infected as reported by participants. 

 

 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted August 10, 2026. ; https://doi.org/10.64898/2026.08.07.26359811doi: medRxiv preprint 

https://doi.org/10.64898/2026.08.07.26359811
http://creativecommons.org/licenses/by/4.0/

