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ABSTRACT

Objectives To our best knowledge, no study in France has
comprehensively investigated the prehospital history of
patients admitted for severe cases of COVID-19. ‘Patients’
voice is an excellent means to capture data on primary
care pathways.

We aimed to identify clusters of COVID-19 hospitalised
patients with similar prehospital symptom sequences,
and to test whether these clusters were associated with a
higher risk of poor clinical outcomes.

Design Cross-sectional online survey using life-event
calendars.

Setting All patients hospitalised for COVID-19 between
September 2020 and May 2021 in the Infectious Disease
Departments in Nice and in Marseilles in France.
Participants 312 patients responded to the survey.
Main outcome measures From the day of symptom
onset to the day of hospitalisation, we defined a symptom
sequence as the time-ordered vector of the successive
symptom grades (grade 1, grade 2, grade 3). State
sequence analysis with optimal matching was used

to identify clusters of patients with similar symptom
sequences. Multivariate logistic regressions were
performed to test whether these clusters were associated
with admission to intensive care unit (ICU) and COVID-19
sequelae after hospitalisation.

Results Three clusters of symptom sequences were
identified among 312 complete prehospital pathways. A
specific group of patients (29%) experienced extended
symptoms of severe COVID-19, persisting for an average
duration of 7.5 days before hospitalisation. This group
had a significantly higher probability of being admitted to
ICU (adjusted OR 2.01). They were less likely to know a
loved one who was a healthcare worker, and more likely
to have a lower level of education. Similarly, this group of
patients, who were more likely to have previously visited
the emergency room without exhibiting severe symptoms
at that time, may have been inclined to postpone
reassessment when their health worsened.

Their relatives played a decisive role in their
hospitalisation.

KEY POINTS

= Question We wanted to better understand whether
direct recourse to the hospital system by COVID-19
patients with serious symptoms was because of the
natural history of the disease (ie, sudden clinical
deterioration) or because of delays in the system’s
primary care pathway.

= Findings A specific group of patients in France with
severe symptoms of COVID-19 during the first wave
of the pandemic experienced a delay before hos-
pitalisation which was detrimental to their health.
Family and friends played a crucial role in hospi-
talisation, while lower education levels and lack of
familiarity with healthcare professionals resulted in
delays. Similarly, this group of patients, who were
more likely to have previously visited the emergency
room without exhibiting severe symptoms at that
time, may have been inclined to postpone reassess-
ment when their health worsened.

= Meaning The processual approach revealed the in-
terconnectedness of life, medical and clinical events
in care pathways, emphasising the significance of
biology, personal history and social context.

Conclusion and relevance This study highlights the
negative impact of delayed hospitalisation on the health
outcomes of French patients with severe COVID-19
symptoms during the first wave and underscores the
influence of socioeconomic factors, such as lower
education levels and limited connections to the medical
field, on patients’ experiences.

INTRODUCTION

Over the last decade, analysing patient
experience has been one of the pillars for
assessing the quality of care pathways.' A care
pathway can be understood as the outcome
of clinical and non-clinical events related
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to the natural history of the disease and to the ways in
which the patient interprets symptoms and mobilises his/
her use of the health system.” Care pathways have rarely
been approached as a process, that is to say a trajectory
unfolding over time and structured by sequences of
events.”™ In order to comprehensively assess the effect of
time on care pathways, it is important to take into account
the order of event sequences and the amount of time that
passes for each sequence.®”’

The fight against COVID-19 not only involves thera-
peutic advances but also improved clinical management
of symptomatic patients. The latter depends on how
patients orientate themselves in the care system and
whether they choose to access care or not. A national
French study showed that during the first wave of COVID-
19, nearly 20% of COVID-19 patients were admitted to
hospital after arriving in an emergency department (ED);
11% of these were immediately admitted to an inten-
sive care unit (ICU).® In another study, a cohort of 2111
adults hospitalised at the Infectious Diseases Department
of the University Hospital of Nice (CHU hereafter) and
its sister department in Marseille (IHU hereafter), 53%
were referred to these departments after arrival at the
respective ED and three-quarters of all those who died
had been admitted to hospital after arriving in an ED,
including those immediately admitted to an ICU.”

To improve primary (ie, prehospital) care management
for COVID-19, with a view to improving disease prognosis,
it is important to study patients’ primary care pathways,
particularly those of patients admitted immediately to an
ICU after consulting in an ED."

This study is the first to use patients’ experiences to
describe and interpret all the events structuring primary
(ie, prehospital) care pathways in persons hospitalised
(ie, consulting in an ED and then either discharged or
transferred to a hospital department) for COVID-19
in France during the pandemic’s first wave. Studying
patients’ experiences during the first wave was a relevant
methodological choice, as changes in health authority
guidelines empowered people to make health manage-
ment decisions, by requesting them to identify signs of
severity and indications for diagnostic tests at home, and
more generally, to decide on whether to go to a hospital
ED or not.

We implemented an innovative mixed-method
approach comprising a life-events calendar combined
with a sequence analysis with a view to better under-
standing primary care management of patients with
COVID-19, by giving priority to clinical events, to the
chronological sequence of these events, and to the way
actors (ie, patients and doctors) interpreted and reacted
to them. More specifically, the study’s objectives were to
(a) describe outpatient pathways by characterising the
natural course of the disease and understanding how
certain variables act at key time points in a care trajec-
tory (ie, how they trigger hospitalisation); (b) identify
patterns/ clusters of patients with similar outpatient path-
ways using a state sequence analysis (SSA); (c¢) test whether

these patterns/clusters were associated with a higher risk
of poor clinical outcomes in terms of both admission to
an ICU during hospitalisation, and COVID-19 sequelae
after release from hospital.

METHODS

Design and study population

We performed a cross-sectional online survey between 17
May and 2 July 2022. It targeted patients hospitalised for
COVID-19 between September 2020 and May 2021 in the
IHU and CHU. All patients were eligible irrespective of
their mode of entry to the hospitals (ie, via ED, immediate
admission, etc). Patients who died before the start of the
survey were excluded. Because we anticipated a relatively
low response rate, we did not apply any sampling to our
target population. A phone interview was also proposed to
patients whose physical condition might have hampered
their ability to respond to the online questionnaire.

Life-events calendar method
This article presents the quantitative phase of a mixed-
methods research study comprising an exploratory qual-
itative phase and a quantitative phase. The qualitative
phase aimed to identify all the possible types of primary
(ie, prehospital) care pathways and different outpatient
patient management strategies for persons hospital-
ised with diagnosed COVID-19 infection in France. It
also aimed to test the suitability of using the life-events
calendar tool to prepare the questionnaire used during
the quantitative phase. A life-events calendar is a retro-
spective data collection tool which highlights the chrono-
logical order and proximity of clinical events and major
transitions in care trajectories, making it possible to simul-
taneously analyse several aspects of the patient’s global
care pathway (ie, clinical history, diagnostic pathway, care
pathway, therapeutic pathway) (online supplemental
material 1)."' 12

All materials and database of this study are openly avail-
able online (recherche.data.gouv.fr)."”

Sample size and response rate

A phone number was retrieved for 2608 (80.0%) of the
3259 eligible patients. The former were asked to provide
their email address if they wished to participate. Of the
944 who provided a valid email address to receive the link
to the online questionnaire, 312 answered the survey. As
sex, age and site (Marseille/Nice) all had a significant
impact on participation, we decided to weight the sample.
The final weights were created using an iterative process
(ranking ratio estimation) involving data (sex, age and
site) collected on the eligible population.

Assessment of COVID-19 symptom timeline

Patients were asked about their daily COVID-19 symptom
timeline from illness onset (ie, day of symptom onset) to
the beginning of their hospitalisation for COVID-19. This
timeline allowed us to register the type and number of
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symptoms reported each day as well as the sequence in

which each new symptom appeared. Patients could report

up to 17 different symptoms for each day. We then clas-

sified the symptoms into three grades representing the

level of clinical severity, with symptoms being cumulative.

1. Grade 1 symptoms: fever (moderate or intense),
cough, muscular pain, fatigue (moderate or intense),
headache (moderate or intense), nausea (moderate or
intense), diarrhoea, anosmia/ageusia

2. Grade 2 symptoms: grade 1 symptoms+breathing diffi-
culty (moderate or intense), oxygen desaturation.

3. Grade 3 symptoms: grade 1 and 2 symptoms-+confu-
sion, loss of consciousness.

These three grades made it possible to distinguish
between symptoms that required: (a) ambulatory (ie,
non-hospital based) management (grade 1); (b) hospi-
talisation (ie, ED consultation and possible admission
to hospital (excluding ICU) (grade 2) according to the
French Higher Authority for Health criteria); (c) admis-
sion (whether immediate or not) to an ICU (grade 3, life-
threatening emergencies).

For each patient, we defined a symptom sequence
as the time-ordered vector of their successive symptom
grades (‘grade 1°, ‘grade 2’°, ‘grade 3’). Therefore, the
length of each individual sequence was not the same for
all patients as it depended on the number of days which
elapsed from the day of symptom onset to the day of
hospitalisation for COVID-19. If symptoms from different
grades were declared for the same day (eg, symptoms
from grades 2 and 3), the symptom of the highest grade
was retained.

Assessment of covariates

In order to evaluate factors likely to be associated with
symptom onset sequences, we collected sociodemo-
graphic (age, sex, occupation and education level) and
clinical (number of comorbidities/medical history,
obesity and smoking status) data. Patients were asked
whether they had consulted a general practitioner (GP),
day hospital (ie, outpatient clinic at the IHU/CHU) or
an emergency care service before their hospitalisation for
COVID-19. They were also asked about the treatment(s)
they had been prescribed.

The survey also collected data on patients’ difficulties
to see a doctor and/or receive treatment before their
hospitalisation, whether they knew a loved one (ie, family
member or friend) who was a healthcare worker, and the
person who decided the patient had to be hospitalised
(GP, emergency care service, family member, patient
him/herself).

Ascertainment of clinical outcomes

As regards the clinical outcomes, patients were asked
about the length of their hospital stay, ICU admission,
follow-up care/rehabilitation/home oxygen treatment
after release from hospital, and whether they still had
COVID-19 sequelae at the time of the survey.

Statistical analysis

To characterise the clinical history typology (ie, clusters of
patients with similar symptom sequences), we performed
an SSA. An SSA is a non-parametric method used to
analyse sequential data. Key aspects include sequencing
(the order of distinct state occurrence), duration (the
length of spell in a specific health state (ie, grades 1, 2
and 3 here)) and timing (the moment of transition from
one state to another).'*® The method aims to compare
all individual sequences with each other to establish a
dissimilarity matrix between sequences. A clustering
method can then be applied on this matrix to identify
clusters of individuals with typical sequences. We chose
optimal matching (OM) as the method to assess dissim-
ilarity between symptom sequences.'* '° 7 OM measures
dissimilarity as the weighted sum of the number of virtual
editing operations (substitution, insertion and dele-
tion) required to transform one individual’s sequence
into another’s. For this analysis, a constant substitution
cost of 2 and an insertion/deletion cost of 1.5 were
chosen. These values allowed us to take into account the
different dimensions (sequencing, timing, duration and
spell duration). We also tested three different combina-
tions of substitution and insertion/deletion costs (1/2,
2/1 and 2/3) to check the robustness of our results. For
the clustering step, we used a hierarchical cluster analysis
(HCA) applied to the dissimilarity matrix. To compare
clustering solutions based on different quality measures,
we used the Weighted Cluster'® library in R. The prev-
alence of each cluster and the relevance of the solu-
tions were also considered. Once clusters were defined,
chronograms (cross-sectional distribution of states) and
sequence index plots (longitudinal order of states) were
plotted to visualise the typical sequences of symptoms for
each cluster.

Cluster characteristics were compared using the x” test.
We also performed two multivariate logistic regressions
to test whether the clusters of symptom sequences were
associated with ICU admission and COVID-19 sequelae
at the time of the survey. Both models were adjusted
for the main risk factors associated with a poor clinical
outcome'? (ie, age, gender, number of comorbidities/
clinical history, obesity and smoking status). Models were
also adjusted for socioeconomic factors (ie, education
level).

All analyses involved two-sided p values, with statistical
significance defined as a p value <0.05. Data preparation,
sequence creation, descriptive statistics and regression
analyses were conducted using SAS V.9.4 (SAS Institute,
Cary, NC, USA). SSA and HCA were performed using
the TraMineR* and WeightedCluster'® libraries in R
V.4.2.2.

Patient and public involvement

Patients or the public were not involved in the design,
or conduct, or reporting, or dissemination plans of our
research.
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RESULTS
The study population included 312 patients (table 1)

Table 1 Study population characteristics (n=312)

hospitalised for COVID-19. The average time from the n* sl
day of symptom onset to the beginning of hospitalisation Sex
was 6.7+3.6 days (min=1, max=16). As regards the clinical Female 128 41.1
outcomes, the average hospital stay was 10.8+12.8 days, Male 184 58.9
50.6% were admitted to an ICU, and 52.6% had follow-up Age
or rehabilitation care after being released from hospital.
Half (49.1%) declared sequelae at the time of the survey, Mean (SD) 65.2(13.8)
physical sequelae being most frequent (40.6%) followed 18-49 47 15.0
by neurological sequelae (30.8%). 50-64 97 31.1
In terms of symptom onset, moderate fever was the most 65-79 106 341
frequent symptom reported (34.2%) (figure 1), followed >79 62 19.7
by a cough (27.8%), moderate fatigue (22.1%), muscular Site
pain (20.3%) and intense fatigue (19.8%). Putting this in :
terms of grades, 88.1%), 28.6% and 1.0% reported at least Marseille = sees
one grade 1, grade 2 or grade 3 symptom, respectively. At Nice 64 20.3
the beginning of hospitalisation, intense fatigue (31.4%), Period
moderate fever (25.4%), moderate breathing difficul- 2020 112 35.8
ties (21.7%) and oxygen desa.turatic')n. (20.8%) were the 2021 200 64.2
most frequent symptoms. Putting this in terms of grades, :
52.5%, 49.0% and 7.8% reported at least one grade 1, Edication
grade 2 or grade 3 symptom, respectively. <General certificate of 49 15.6
The SSA combined with the HCA (online supplemental secondary education
material 2) identified three clusters (figure 2A,B, table 2), General cenificatg of 59 18.9
resulting in the typology of different symptom sequences secondary education
from symptom onset to hospitalisation. To check the High school diploma 52 16.7
robustness of our clustering solution, we performed three >Diploma of higher 152 48.7
sensitivity analyses in which we tested different combina- education
tions of substitution and insertion/deletion costs in the Number of comorbidities/medical history
SSA analyses. The results were very stable (Cohen’s Kappa e 97 311
coefficient >0.84 between the four clustering solutions).
. ) One 85 27.3
The first cluster (cluster 1, ‘grade 1 symptom(s)’)
(n=107, 34.3%) comprised patients with relatively long Two 44 14.2
primary (ie, prehospital) care sequences (9.4days on Three 42 13.4
average). Compared with the two other clusters, most More than three 44 14.0
patients in cluster 1 reported grade 1 symptoms from Daily smoker 10 3.2
day 1 to day 9. Grade 2 symptoms were more frequ.ently Obesity (body mass 80 25.6
reported after day 9 (figure 2). On average, these patients index>30kg/m?)
reported grade 1 symptoms for 7.4days, grade 2 symp- Live alone p— 246
toms for 1.4days and grade 3 symptoms for 0.6 days prior
Works/has worked as a 63 20.1

to hospitalisation.

The second cluster (cluster 2, short prehospital
sequence’) (n=144, 36.5%) comprised patients with rela- Knows .someone.in his/her 164 52.6
tively short primary care sequences compared with the close sicls wis s 2 freelilisene

healthcare worker

two other clusters (4.3days). On average, these patients W.orker

reported grade 1 symptoms for 1.5days, grade 2 symp- Time from symptom onset 6.7 (3.6)
. to hospitalisation (days)—

toms for 2.3 days and grade 3 symptoms for 0.5days prior mean(SD)

to hospitalisation.

The last cluster (cluster 3, ‘grade 2 symptom(s)’) Clinical eutcomes

(n=91, 29.2%) comprised patients who reported grade 2 Length of hospital stay

symptoms more frequently. The length of their primary (days) (nmiss=1)

care sequence was comparable to that for cluster 1 (ie, Mean (SD) 10.8 (12.8)
9.9days). However, in cluster 3, all patients reported at Transfer to intensive care 158 50.6
least one grade 2 symptom during their primary care unit

sequence (vs 60.4% in cluster 1, p<0.001). On average,
patients in cluster 3 reported grade 1 symptoms for

Continued
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Table 1 Continued

n* %t
Follow-up/rehabilitation care 164 52.6
after hospitalisation
Home oxygen treatment 176 56.6
after hospitalisation
Still has sequelae of 153 491
COVID-19 at the time of the
survey
Physical sequelae 126 40.6
Neurological sequelae 96 30.8
Psychological sequelae 57 18.2
Sleep disorders sequelae 51 16.5

*Weighted frequency otherwise stated; the sum may not add to
312 due to rounding.

TWeighted column percentages otherwise stated; the sum may not
add to 100% due to rounding.

2.0days, grade 2 symptoms for 7.5 days and grade 3 symp-
toms for 0.4 days prior to hospitalisation.

In bivariate analyses (table 2), patients assigned to
cluster 1 showed a higher likelihood of knowing a loved
one who was a healthcare worker (61.5% vs 57.9% in clus-
ters 2 and 3, p=0.022). This cluster also demonstrated a
reduced likelihood of having undergone two or more

@ At symptom onset™

Loss of consciousness

Confusion Ly

[

Grade 3

Oxygen desaturation

Breathing difficulty (high)

Grade 2

Ll

Breathing difficulty (moderate)
Fatigue (intense)
Anosmia/ageusia

Diarrhea

Nausea (high)
Nausea (moderate)
Headache (high)

Headache (moderate)

Gradel

Fatigue (moderate)
Muscular pain
Cough

Fever (high)

Fever (moderate)

o
[
—
=
[

£}

Figure 1
symptom(s) declared by the patient prior to hospitalization.

20,0

negative tests before the COVID-19 diagnosis compared
with clusters 2 and 3 (3.3% vs 10.2%, p=0.032) and an
increased likelihood of reporting treatment with antibi-
otics (69.6% vs 52.6%, p=0.004). The transfer to the ICU
was also significantly lower in cluster 1 (43.0% vs 57.0%,
p=0.050). In cluster 2, compared with clusters 1 and 3,
the proportion of obese patients was significantly higher
(32.7% vs 21.5%, p=0.028), and fewer patients declared
that their COVID-19 diagnosis was confirmed after
symptom onset (63.7% vs 77.5%, p=0.009). This cluster
also exhibited a higher likelihood of having undergone
two or more negative tests before the COVID-19 diag-
nosis (13.3% vs 4.8%, p=0.007). In a quarter of cases, it
was a GP who decided the patient needed hospitalisation
(23.7% vs 12.5%, p=0.011). Regarding the last cluster,
compared with clusters 1 and 2, cluster 3 had a signifi-
cantly lower proportion of patients aged >79 (12.4% vs
22.8%, p=0.036), a lower proportion of patients with
a high education level (39.8% vs 52.4%, p=0.043), and
a lower likelihood of knowing a loved one who was a
healthcare worker (33.3% vs 60.6%, p<0.001). Further-
more, cluster 3 had a higher proportion of patients
whose COVID-19 diagnosis was confirmed after symptom
onset (84.7% vs 67.4%, p=0.002), a higher proportion
of patients reporting difficulties in obtaining treatment
(33.2% vs 19.7%, p=0.011), and a higher proportion
of patients who had consulted an emergency service

@ At hospitalization**

(9%}
=
[

40,0 50,0 60,0

% £}

Declared symptom(s) from symptom onset to hospitalisation (n=312).*First symptom(s) declared by the patient. **Last
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Cluster 1: Grade 1 symptom(s) (n=107") Cluster 2: Short prehospital sequence (n=114")
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Figure 2 (A) Sequence index plots (each line represents a participant’s symptom sequence). (B) Chronograms/state
distribution plots (the plots show the distribution of states (grade 1, 2 and 3) for each time unit point (17 days). *Weighted
frequency.
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Table 2 Sociodemographic and clinical profiles of the three clusters of symptom sequences (n=312)

Grade 1 symptom(s) Short prehospital sequence Grade 2 symptom(s)
n* %t n* %t n* %t

n 107 114 91
Sex

Female 36 3319 51 45.2 40 44 .4

Male 71 66.1 62 54.8 51 55.6
Age

Mean (SD) 66.4 (13.9) 65.3 (16.0) 63.7 (10.9)

18-49 15 14.0 21 18.4 11 12.0

50-64 30 27.8 29 25.6 38 41.8*

65-79 40 37.2 36 31.5 31 33.9

>79 22 21.0 28 24.5 11 12.4*
Site

Marseille 87 81.4 93 82.2 68 74.4

Nice 20 18.6 20 17.8 23 25.6
Period

2020 33 31.1 40 35.5 38 41.8

2021 74 68.9 73 64.5 53 58.2
Education

<General certificate of 13 12.4 23 20.0 13 13.8

secondary education

General certificate of 21 19.7 15 13.6 22 24.7

secondary education

High school diploma 16 14.6 17 14.7 20 21.7

>Diploma of higher 57 53.2 59 51.7 36 39.8*

education

Number of comorbidities/medical history

None 29 271 40 35.6 27 30.0
One 29 27.1 28 24.4 28 31.1
Two 15 14.4 14 12.2 15 16.5
Three 19 17.7 14 12.4 9 9.7
More than three 15 13.7 17 15.3 12 12.7
Daily smoker 3 29 6 5.3 1 1.0
Obesity (body mass 21 20.1 37 32.7* 21 23.0
index>30kg/m?)
Live alone 23 21.8 30 26.2 24 25.8
Works/has worked as a 26 24.0 22 18.9 15 16.9
healthcare worker
Knows someone in his/ 66 61.5* 68 59.7 30 S

her close circle who is a
healthcare worker

COVID-19 diagnosis 76 71.4 72 63.7* 77 84.7*
confirmed after symptom
onset

Number of negative tests prior to confirmed COVID-19 diagnosis

None 89 83.5 87 76.9 77 84.7
One 14 13.2 11 9.8 8 8.9
Two or more 4 SISH 15 13.3* 6 6.4
Continued
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Table 2 Continued

Grade 1 symptom(s) Short prehospital sequence Grade 2 symptom(s)
n* %t n* %t n* %t
Declares having difficulties 31 28.7 24 21.0 28 30.6
to see a doctor
Declares having difficulties 23 21.5 20 18.0 30 33.2*
to get treatment
Has consulted a general 68 63.6 56 49.2* 53 58.3
practitioner*
Has consulted at ‘day 56 52.2 53 46.6 34 37.4
hospital’*
Has consulted an 22 20.3 17 15.0 25 27.9"
emergency service?
Was aware of the 41 38.0 48 42.7 36 39.7
seriousness of their
health status prior to
hospitalisation
Trigger of hospitalisation
Family member 30 27.8 27 23.7 34 37.4*
General practitioner 18 11.9 27 23.7¢ 12 13.2
Emergency service 38 35.8 42 36.9 30 33.2
Patient 17 185 14 12.6 11 12.1
Prehospital treatments
Antibiotics® 74 69.6** 62 54.3 46 50.5
No treatment! 25 23.7" 41 36.2 34 37.5
Clinical outcomes
Length of hospital stay
(days) (nmiss=1)
Mean (SD) 12.4 (17.3) 9.7 (10.7) 10.4 (8.8)
Transfer to intensive care 46 43.0* 59 52.0 52 57.6
unit
Follow-up/rehabilitation 56 52.4 53 46.7 55 60.2
care after hospitalisation
Home oxygen treatment 58 54.2 71 62.8 47 51.6
after hospitalisation
Still has sequelae of 47 44.0 53 47.0 53 57.7*
COVID-19 at the time of
the survey
Physical sequelae 37 34.4 47 41.4 43 46.7
Neurological sequelae 36 33.5 34 30.1 26 28.4
Psychological 22 21.0 15 12.8 20 21.7
sequelae
Sleep disorders 15 14.2 22 19.4 14 15.6
sequelae

*p<0.05, **p<0.01, ***p<0.001, respectively (weighted x2 test). The value in the cluster is compared to the remaining sample.
*Weighted frequency otherwise stated; the sum may not add to cluster size due to rounding.

TWeighted column percentages otherwise stated; the sum may not add to 100% due to rounding.

FBetween symptom onset and hospitalisation.

§Infectious diseases department of Marseille protocol included (hydroxychloroquine+azithromycin).

{|Paracetamol excluded.
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Table 3 Association of intensive care unit admission and of COVID-19 sequelae at time of survey with symptom sequences

clusters; adjusted multivariate logistic regressions (n=312)

Admission to intensive care unit

COVID-19 sequelae at the time of survey

aOR 95% CI* P value aOR 95% CI* P value

Female (ref. male) 0.41 (0.24 to 0.68) <0.001 1.54 (0.93 to 2.56) 0.097
Age (years) 1.01 (0.99 to 1.03) 0.429 0.98 (0.96 to 1.00) 0.020
Education level (ref. <general certificate of secondary education)

General certificate of 0.80 (0.34 to 1.88) 0.612 1.96 (0.84 to 4.59) 0.121

secondary education

High school diploma 0.90 (0.38 to 2.15) 0.809 2.69 (1.12 to 6.45) 0.027

>Diploma of higher 0.56 (0.26 to 1.19) 0.131 1.18 (0.56 to 2.50) 0.661

education
Lived alone (ref. no) 1.08 (0.60 to 1.92) 0.805 1.07 (0.60 to 1.90) 0.829
Number of comorbidities/medical history (ref. none)

One 0.87 (0.45 to 1.66) 0.669 2.54 (1.31 to 4.94) 0.006

Two 1.16 (0.54 to 2.49) 0.704 1.57 (0.73 to 3.37) 0.246

Three 1.33 (0.60 to 2.95) 0.485 2.01 (0.89 to 4.54) 0.094

More than three 0.79 (0.34 to 1.82) 0.576 2.06 (0.88 to 4.79) 0.095
Daily smoker (ref. no) 1.23 (0.31 to 4.91) 0.774 2.67 (0.58 to 12.26) 0.207
Obesity (ref. no) 1.92 (1.09 to 3.38) 0.023 1.48 (0.84 to 2.59) 0.175
Prehospital symptom sequence (ref. cluster 1: grade 1 symptom(s) sequence)

Cluster 2: short 1.51 (0.85 to 2.65) 0.157 1.10 (0.62 to 1.95) 0.744

prehospital sequence

Cluster 3: grade 2 2.01 (1.10 to 3.67) 0.024 1.54 (0.85 to 2.80) 0.159

symptom(s) sequence

*Adjusted OR with 95% ClI.

(27.9% vs 17.6%, p=0.039). In over one-third of cases, a
family member determined the need for hospitalisation
(37.4% vs 25.7%, p=0.038). Additionally, the proportion
of patients declaring persistent sequelae of COVID-19 at
the time of the survey was significantly higher (57.7% vs
45.5%, p=0.050).

After adjustment for the main risk factors (table 3),
patients assigned to cluster 3 had, all things being equal, a
significantly higher risk of admission to an ICU (adjusted
OR 2.01 (95% CI 1.10 to 3.60)) compared with those
in cluster 1. The proportion of patients who declared
sequelae at the time of the survey was not significantly
higher after adjustment for the main risk factors (1.54
(0.85 to 2.80), p=0.159).

DISCUSSION

Our study shows that a significant proportion of hospi-
talised patients (cluster 3) had symptoms of severe
COVID-19 (grade 2) for a long period of time (7.5days
on average) before being hospitalised. Patients in this
cluster were more likely to have previously visited an ED
for COVID-19-like symptoms, and more likely reported
more difficulties with primary care (ie, prehospital) treat-
ment. Compared with the other two clusters, they were
less likely to know a loved one who was a healthcare

worker, and less likely to have a higher level of education

(ie, diploma of higher education or higher).

These results suggest that this population was less inte-
grated in the health system and had greater difficultly
accessing primary care in general. Health inequalities,
which have been the subject of a large number of publi-
cations, both on COVID and on the state of health in
general *'**

We have identified four key reasons that may explain
the delayed hospitalisation in cluster 3 despite the severity
of COVID-19 symptoms:

1. Lack of healthcare professionals in the personal net-
work: individuals without close connections to health-
care professionals may experience delays in seeking
hospitalisation. The absence of immediate access to
medical advice can contribute to a delay in recognising
the severity of symptoms.

2. Absence of higher education credentials: those with-
out a higher education background might face chal-
lenges in understanding the gravity of their symptoms
or may be less likely to seek prompt medical attention
due to a potential lack of health literacy.

3. Postponing reevaluation after recent emergency room
visit: patients who have recently visited the emergen-
cy room and did not exhibit severe symptoms at that
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Figure 3 Timeline of prehospital care pathways and main clinical outcomes.

time may be inclined to defer reevaluation when their
health deteriorates. This delay could be attributed to
a perceived lower risk based on the recent emergency
room visit.

4. Perception of lower risk due to supposed health status:
both patients and healthcare professionals may hold
a misperception regarding the risk associated with in-
dividuals identified as belonging to a lowerrisk pop-
ulation, such as those of intermediate age with fewer
comorbidities. This collective misperception may lead
to an underestimation of symptom severity, contribut-
ing to delays in hospitalisation despite the presence of
alarming signs.

All these reasons may have prompted patients to post-
pone their decision to seek additional hospital care
despite experiencing symptoms, waiting until a relative,
friend or general practitioner expressed concern. The
role of loved ones in triggering hospitalisation was a deci-
sive resource for patients in cluster 3. The erratic primary
care pathway described for patients in cluster 3 was detri-
mental, as they were two times as likely to be admitted
to an ICU and to suffer from COVID-19 sequelae after
release from hospital. These findings contrast with the
pathway of comorbid patients at risk of severe COVID-19
infection who were closely monitored by their GP and
who did not hesitate to be hospitalised very early after
symptom onset. The results are summarised in figure 3.

Strengths and weaknesses

This study has several potential limitations. First concern
arises from selection bias, as our study exclusively
includes survivors of COVID-19. It is recognised that
non-survivors could constitute a more extreme subgroup,
hinting at a potential fourth cluster marked by intensi-
fied symptoms before hospitalisation. This could affect
the representativeness of our study population for all

hospitalised COVID-19 patients. To address this, an alter-
native approach could involve interviewing patients on
hospital admission, extracting clinical outcomes from
medical databases and conducting a follow-up interview
1 year later to assess COVID-19 sequelae. Second, as the
survey was conducted using self-administered question-
naires, it was not possible to make an objective evaluation
of each symptom or clinical event. Third, patients may
have been subject to memory bias as the survey—which
investigated their prehospital symptoms—took place
between 13 and 20 months after hospitalisation. However,
previous studies show that in the case of traumatic events,
such as hospitalisation, patients often retain good memory
of the events that led to their hospitalisation.%_27

Despite these limitations, this study clearly identified a
significant delay in management for patients with severe
symptoms. The life-events calendar method allowed us
to explore the clinical history of the patients with great
precision, something we would not have otherwise been
able to obtain. Specifically, the quantitative processing
of care pathways'—made possible by OM—allowed us
to (a) highlight important differences in care pathways,
(b) test hypotheses to explain these pathways, (c) eval-
uate the impact of these care pathways on the clinical
outbreak (admission to an ICU, sequelae after release
from hospital) and (d) highlight the person who decided
that the patient had to be hospitalised.

Suitability of the methodology used

In the literature to date, patient experience has been
the domain of qualitative methods and patient reporting
experience measures.”* ™ Despite this, until now patients’
experience has not been studied in depth in a contextu-
alised way™* * that is to say, has not been studied in the
various objective elements of the care pathway. By using
a processual approach using the life-events calendar
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method and an SSA, we were able to combine patients’
subjective experience with objective contextual data
(medical records describing their hospitalisation history
and their socio-clinical profiles). This combination
helped us acquire a better understanding of their primary
care pathways before hospitalisation.

Implications for research and clinical practices

The multidimensional perspective emphasises that effec-
tive care goes beyond medical interventions. It under-
scores the importance of addressing practical challenges
and barriers that patients encounter in their daily lives.”
This may involve collaboration with social services,
community organisations, to ensure that patients have
access to the necessary resources.

CONCLUSIONS

This study highlights the importance of temporality in
primary care pathways and demonstrates that patients
in France with severe symptoms of COVID-19 during the
first wave of the pandemic experienced a delay before
hospitalisation which was detrimental to their health. The
processual approach revealed the interconnectedness of
biology, personal history and social context.*
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