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Abstract

Background The objective of the study was to identify the psychosocial and contextual markers considered by phy-
sicians to personalize care.

Methods An online questionnaire with one open-ended question, asking physicians to describe clinical situa-

tions in which they personalized care, was used. Physicians were recruited from March 31, 2023, to August 10, 2023,
from three hospitals, five university departments of general practice and six physician organizations in France. Recruit-
ment was conducted through email invitations, with participants encouraged to invite their colleagues via a snowball
sampling method. The participants were a diverse sample of French general practitioners and other medical special-
ists who see patients in consultations or in hospital wards. We extracted the psychosocial and contextual markers
considered by physicians to personalize care in each clinical situation. The analysis involved both manual and Al-
assisted content analysis using GPT3.5-Turbo (OpenAl). Mathematical models to assess data saturation were used

to ensure that a comprehensive list of markers was identified.

Results In total, 1340 people connected to the survey platform and 1004 (75.0%) physicians were eligible

for the study (median age 39 years old, IQOR 34 to 50; 60.5% women; 67.0% working in outpatient settings),

among whom 290 answered the open-ended question. The participants reported 317 clinical situations during which
they personalized care. Personalization was based on the consideration of 40 markers: 27 were related to patients’ psy-
chosocial characteristics (e.g., patient capacity, psychological state, beliefs), and 13 were related to circumstances (e.g.,
competing activities, support network, living environment). The data saturation models showed that at least 97.0%

of the potential markers were identified. Manual and Al-assisted content analysis using GPT3.5-Turbo were concord-
ant for 89.9% of clinical situations.

Conclusions Physicians personalize care to patients’ contexts and lives using a broad range of psychosocial

and contextual markers. The effect of these markers on treatment engagement and effectiveness needs to be evalu-
ated in clinical studies and integrated as tailoring variables in personalized interventions to build evidence-based
personalization.

Keywords Personalized medicine, Precision medicine, Evidence-based medicine, Personomics, Clinical decision-
making
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Backround
The current system of evidence, on which clinical
practice guidelines are based, assesses average treat-
ment effects at the population level [1]. However,
there is heterogeneity in patients’ engagement with
and response to treatment, and clinicians must adapt
study results to individual patients by drawing on their
clinical expertise and accounting for patients’ circum-
stances, characteristics, values, and preferences [2, 3].
Recently, the UK National Health Service (NHS) pub-
lished a novel guideline for personalized care and sup-
port planning [4]. While this guideline encourages a
departure from “one size fits all” approaches, it stops
short of identifying which specific patient characteris-
tics and circumstances clinicians should consider when
personalizing care and how. Several studies aimed
at helping physicians practice the “Art of Medicine”
(i.e., the compassionate and holistic consideration of
patients as individuals based on the patient-clinician
relationship) have suggested broad themes that should
be discussed in clinical encounters (e.g., access to care,
competing responsibilities). However, none has identi-
fied the precise and fine-grained “psychological, social,
cultural, behavioral, and economic factors that influ-
ence response to treatment,” that have been termed
“personomics,” that affect (1) whether an intervention
is required or not, (2), if so, which intervention and (3)
the modalities of its implementation (duration, con-
tent, etc.). Understanding the precise markers used by
physicians to personalize care has the power to expand
the concept of personalized medicine beyond biologi-
cal elements, such as genomics or proteomics, and to.
allow the transition from personalization of care that
is experience-based to evidence-based personaliza-
tion [5]. The need for evidence on which elements may
affect response to therapeutic interventions can be
exemplified by a recent meta-analysis showing that
smoking cessation interventions tailored to the socio-
economic status of patients did not actually yield better
outcomes for disadvantaged groups, contradicting what
many clinicians might believe and invest time into [6].
In this study, we aimed to empirically identify the pre-
cise psychological and contextual markers considered by
physicians to personalize care for individual patients.

Methods

We administered an online questionnaire with open-
ended questions asking physicians to describe the clinical
situations during which they provided personalized care.
We followed the ChecKklist for Reporting Results of Inter-
net E-Surveys (CHERRIES) (Additional file 1: Table S1)
[7].
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Participants and recruitment

We recruited French general practitioners and other
medical specialists who see patients in consultations
or in hospital wards. We excluded specialists not see-
ing any patients (e.g., biologists and radiologists), medi-
cal students, residents, and pharmacists. We recruited
participants by sending email invitations to (1) prac-
titioners from Lyon University Hospitals, Medipole
Lyon-Villeurbanne or Assistance Publique des Hopi-
taux de Paris (only internal medicine and infectious
diseases wards), (2) five departments of General Prac-
tice and Family medicine in French universities and,
(3) partner physician organizations (e.g., the Regional
Union of Health Professionals); as well as from calls
for participation shared via professional networks and
social media (Additional file 2: Supplementary Method
1 and Additional file 2: Supplementary Method 2). We
encouraged participating physicians to invite their col-
leagues using a snowball sampling method [8, 9]. Our
sampling strategy aimed to select a diverse sample of
participants with various clinical experiences rather
than a representative sample of French-speaking physi-
cians. No financial or nonfinancial incentives were pro-
vided to the participants.

This study did not seek to develop biological or medical
knowledge (i.e., to evaluate the functioning mechanisms
of the human organism, whether normal or pathologi-
cal, or the efficacy and safety of procedures or the use or
administration of products for the diagnosis, treatment,
or prevention of pathological conditions), and French law
does not classify it as research involving human subjects.
Therefore, no ethics committee approval was needed,
and the requirement to obtain written informed consent
from the participants was waived [10].

Questionnaire development

One investigator (PD) developed the online question-
naire based on a nonsystematic literature review in Pub-
Med, Google Scholar, Embase, Web of Knowledge, and
CINAHL, focusing on both the personalization of clini-
cal care in practice and the tailoring of therapeutic inter-
ventions in clinical research. The search used terms such
as “personomics,’ “contextual factors,” “medical biog-
raphy, “patient characteristics,” or “patient nonclinical
factors” In the literature, several studies have identified
themes that should be discussed during clinical encoun-
ters to inform goal-based care or shared decision-making
[5, 11-17]. However, the themes described were often
broad (e.g., access to care, social support, and compet-
ing responsibilities) and not precise enough to identify a
granular list of patient circumstances and characteristics

that play a role in modifying response to treatment.
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Development of the questionnaire involved several iter-
ations alternating between the conception and pilot test-
ing phases. Pilot testing involved nine physicians and two
medical residents, and the functionality and feasibility of
the questionnaire (e.g., time needed, number, and rea-
sons for dropping out) as well as its clarity and compre-
hensibility were assessed with a double interview method
[18]. During this process, one member of the research
team (PD) reviewed the questionnaire with the pilot par-
ticipants and asked them to explain what the question
meant to them and why they answered in one way or
another. Discrepancies between what was intended and
what was understood, with possible modifications, have
been discussed.

The initial versions of the questionnaire began with
the presentation of the twelve domains identified by
Binns-Calvey (i.e., access to care, competing responsi-
bilities, social support, financial situation, environment,
resources, skills abilities and knowledge, emotional state,
cultural perspectives/spiritual beliefs, attitudes toward
illness, attitudes toward healthcare providers and the sys-
tem and health behaviors) and by providing examples of
the types of factors that might be included under each
theme. However, pilot participants reported that this did
influence their answers. As a result, the final question-
naire consisted of a single broad open-ended question
that invited respondents to describe up to three different
situations during which they had personalized care in the
past: “Describe a situation where you adapted treatment
because of patient’s specificities: you did differently that
what you would do for the majority of the patients” [19].
For each clinical situation, participants were prompted
to elaborate on the patient’s characteristics (e.g., disease,
age), the type of situation (e.g., prescription of a given
treatment), the personalization, the patient’s characteris-
tics and/or circumstances considered for personalization,
and the objective of the personalization. In addition, par-
ticipants answered six questions collecting sociodemo-
graphic and professional information (Additional file 2:
Supplementary Method 3).

Data collection

We embedded the final questionnaire on a dedicated
website that presented the purpose of the study, the
investigators, the time required to complete the ques-
tionnaire, and a link to the full study protocol. We used
the Platform for Research Online and CitizEn Science
Surveys (PROCESS), a secured platform hosted by Uni-
versité Paris Cité that is available on computers, smart-
phones, and tablets [20]. There was no time limit for
completing the questionnaire. The survey was open to
every visitor, but we used cookies to prevent multiple
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completions of the questionnaire. Once submitted, par-
ticipants could no longer modify the questionnaire.

Data analysis

We excluded answers from ineligible participants from
the analysis. We analyzed all other questionnaires. We
included two situations from the pilot test because this
test involved the final questionnaire. We computed the
number and frequencies for categorical variables and
medians and interquartile ranges (IQR) for continuous
variables.

We analyzed answers to the open-ended questions via
manual content analysis [21, 22]. First, answers consid-
ered out-of-scope (e.g., adaptation based on standard
recommendations and personalization based on non-
patient factors (e.g., a physician’s end-of-day fatigue))
were discussed by two investigators (PD and VTT) and
excluded from the analysis. Second, for coding in-scope
answers, one investigator (PD) identified “in vivo codes”
(i.e., words used by participants to describe how they
personalized care) related to our three objectives: (1)
what was personalized (e.g., treatment prescription); (2)
why (e.g., to improve compliance); and (3) which psy-
chosocial and contextual markers were considered by
physicians to personalize their care (e.g., patient age and
intellectual capacity) (Additional file 3: Supplementary
Method 4). During iterative meetings, PD, VTT, KK and
PR discussed the codes, subthemes, and themes based
on their experiences and existing classifications of con-
textual factors identified in the literature [12, 23]. During
this step, the investigators separated elements of clinical
judgment (i.e., clinicians deciding that a patient was too
frail for a recommended treatment) and the considera-
tion of patient values (a patient does not want to travel
for weekly therapy). We further categorized themes into
two domains to organize the results: patients’ psycho-
social factors and circumstances, inspired by the classi-
fication of contextual factors developed by Binns-Calvey
etal. [12].

The objective of our study was to identify a compre-
hensive list of psychosocial and contextual markers that
could be used to personalize care. Data saturation rep-
resents the point in data collection and analysis when
new information produces little or no change to the
codebook, the codebook representing the collection
of codes that link expressions found in the text to all
abstract constructs identified by the researchers [24].
To determine the point of data saturation in our study,
we used a mathematical model to predict the poten-
tial number of new markers that could be identified by
adding new participants to the study [25]. This model
involved (1) drawing the ‘observed’ accumulation curve
of identified markers during the course of the study,
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(2) predicting the theoretical number of markers that
could be found with the inclusion of more respondents,
and (3) estimating the local slope of the expected accu-
mulation curve of markers (i.e., the number of respond-
ents to be included to identify a new marker). Thus, the
model did not provide information on the nature of the
identified markers but rather on the probability of find-
ing new markers by recruiting new participants.

We triangulated manual content analysis with Al-
assisted textual analysis using Generative Pre-Trained
Transformer (GPT) 3.5-Turbo, a large language model
developed by OpenAl [26]. Previous research has
shown that GPT 3.5-Turbo can infer at least partially
some of the findings from manual content analysis [27].
In short, each open-ended answer was presented to the
model within a prompt asking to identify the patients’
psychosocial and contextual markers used to person-
alize care. Prompts were iteratively developed on 2.0%
of the open-ended data. The model used a temperature
parameter of 0, ensuring determinist answers and no
variation in answers from the model. One investigator
(PD) assessed, in the remaining 98.0% of the answers,
whether the themes identified during manual analysis
had been retrieved (or not) in the Al-assisted textual
analysis.

All the statistical analyses were performed with the
R statistical package version 4.3 (The R Foundation for
Statistical Computing, www.R-project.org/).

Table 1 Characteristics of participants
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Results

Participant characteristics

Between March 31, 2023, and August 10, 2023, 1340 indi-
viduals opened the online questionnaire, 1004 (75.0%)
of whom were eligible physicians (227 people did not
answer to the eligilibity questions, 94 were residents,
14 did not see patients, and one was a pharmacist; see
Additional file 4: Fig. S1). The participants’ median age
was 39 years (IQR 34 to 50), with 607 (60.5%) identified
as women (Table 1). The median time elapsed since the
defense of the participants’ medical theses was 11 years
(IQR 5.5 to 22). In total, 673 (67.0%) physicians worked
in outpatient settings, and 238 (23.7%) worked in inpa-
tient settings. General practice was the most represented
medical specialty (n=655, 65.2%). We compared the
characteristics of physicians in our sample with national
data describing all physicians in France and found that
our sample included younger participants, more often
females, more general practitioners, and more physi-
cians working in outpatient settings (Additional file 4:
Table S1) [28].

Clinical situations where physicians personalize the care

of a given patient

A total of 227 (22.6%) participants described at least one
clinical situation during which they provided personal-
ized care for a patient. The reasons for excluding some
open-ended answers from the analyses are available in

Characteristics Total Physicians who reported situations during  Physicians who did not report
(n=1004) which they personalized care situations during which they
(n=227) personalized care
(n=777)

Age (years), median (IQR) 39 (34-50) 40 (34-53) 38 (34-50)

Female gender, n (%) 607 (60.5%) 137 (60.4%) 470 (60.5%)

Time since thesis defense (years), 11 (5.5-22) 12.5 (6-25) 11 (5-22)

median (IQR)

Place of medical practice, n (%)
Outpatient setting 673 (67.0%) 135 (59.5%) 538 (69.2%)
Inpatient setting 238 (23.7%) 68 (30.0%) 170 (21.9%)
Mixed 79 (7.9%) 21(9.3%) 58 (7.5%)
Other 9 (0.9%) 1(0.4%) 8 (1.0%)
Missing 4 (0.4%) 2 (0.9%) 3 (0.4%)

Specialties, n (%)
General practitioners 655 (65.2%) 132 (58.1%) 523 (67.3%)
Pediatricians 60 (6.0%) 16 (7.0%) 44 (5.7%)
Obstetricians/gynecologists 19 (1.9%) 3(1.3%) 16 (2.1%)
Geriatricians 12 (1.2%) 3(1.3%) 9(1.2%)
Emergency specialists 22 (2.2%) 8 (3.5%) 14 (1.8%)
Other medical specialists 192 (19.1%) 57 (22.2%) 135 (17.8%)
Surgeons 44 (4.4%) 8 (3.5%) 36 (4.6%)
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Additional file 4: Table S2. Relevant in-scope descriptions
represented 317 clinical situations and a corpus of 22,223
words.

Approximately half of the clinical situations (53.3%) for
which patient sex was reported included male patients.
The reported median age of the patients was 60.5 years
(IQR 38.5 to 75.0). The reported diseases ranged from
cardiovascular diseases (n=44, 16.4%) to psychiatric
diseases (n=28, 10.5%) and respiratory diseases (n=27,
10.1%).

Elements of personalized care and objectives

of personalization

Physicians personalized three elements during encoun-
ters: (1) treatment prescription (84.9%) (e.g., adaptation
of the intervention, modification of the initiation time
[for example, delaying the start of the intervention]),
(2) strategies for diagnosis and follow-up (8.9%) (e.g.,
modification of the tests ordered or of the frequency of
follow-up), and (3) the conduct of the encounter (5.8%)
(e.g., adaptation of verbal or nonverbal communication)
(Table 2). For example, a 35-year-old medical specialist
described how she adapted the frequency of exams to her
patients’ preferences. “I saw a patient, Ms. G, aged 50 [...]
for a brain metastasis melanoma. [...]. In theory, a mor-
phological assessment by CT or MRI is recommended
every 3 months. Ms. G [...] distrusts the medical profes-
sion and refuses many treatments/protocols despite her
relatively young age [...] we spaced out the morphologi-
cal check-ups every 4 months and then every 6 months
(instead of every 3 months). Today, Mrs. G no longer has
any morphological check-ups [...]"

Personalization aimed to (1) improve patients’ engage-
ment in care (76.1%), (2) avoid adverse events (13.9%), (3)
adapt care because standard care could not be performed
(4.5%), (4) improve intrinsic care effectiveness (2.9%), or
(5) make physicians more comfortable with their deci-
sions (2.6%) (Table 3). For example, a 30-year-old medical
specialist explained how he did not opt for intravenous
treatment in a day hospital to not overburden his patient.
“I saw Mr. X, aged 55, who had a poor prognosis kid-
ney cancer that was progressing after a first line of oral
treatment. I should have offered him intravenous immu-
notherapy. Because the patient lived far from the hospi-
tal, we opted for a new line of oral treatment so that he
wouldn’t have to come often to the hospital”

Psychosocial and contextual markers considered

by physicians to personalize care

We identified 40 psychosocial and contextual mark-
ers considered by physicians when personalizing care
(Table 4); 27 were related to patients’ psychosocial fac-
tors, and 13 were related to circumstances.
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Patients’ psychosocial factors included (1) intentions
and preferences (12.9% of characteristics used to per-
sonalize care), (2) capacities (9.6%), (3) experiences of
disease and care accumulated by patients themselves or
by their parents (6.2%), (4) beliefs (7.0%), (5) awareness
of the disease and treatment (5.8%), (6) psychologi-
cal state (5.5%), and (8) current health behavior (2.4%)
(Table 2). For example, a 39-year-old general practi-
tioner reported that because of the patient’s perspective
of treatment, he chose to not prescribe an antidepres-
sant. “I saw Mr. V in consultation, who presented with
a depressive syndrome [...]. In theory, I should have
introduced an antidepressant, but the patient refused
treatment for fear of side effects because he had seen
his ex-wife [...] abusing them and being drowsy [...]".

Circumstances involved (1) competing activities and
responsibilities (13.7%), (2) access to care (4.6%), (3)
support from informal caregivers (3.4%), and (4) living
environment (2.2%). For example, a 35-year-old general
practitioner reported that she adapted her care attitude
because “I saw Mr. & Mrs. G in consultation, who had
always been treated with homeopathy by their previ-
ous GP who had retired. They asked me to renew their
usual prescription. I do not usually prescribe homeopa-
thy. [...]. However, I did what they asked [...]. because I
do not think it is easy to change their GP, and the thera-
peutic alliance is essential”.

In addition to these factors, physicians personalized
care based on health markers, representing approxi-
mately 18% of the elements used to personalize care
(Additional file 5: Table S3).

The data saturation models showed that at least 97.0%
of the potential markers were identified. The model
suggested that collecting and analyzing 300 additional
situations would only have identified one additional
marker (Additional file 6: Fig. S2).

Triangulation of the manual content analysis

with Al-assisted textual analysis

We used the GPT 3.5-Turbo model with a prompt
aimed at instructing the model to mimic the manual
content analysis. We developed the prompt during iter-
ative testing on 5 clinical situations (Additional file 7:
Supplementary Method 5). When comparing the sub-
themes identified during manual analysis (i.e., summa-
rization of the “in vivo codes” from patients) with the
output of the Al-assisted textual analysis, Al-assisted
analysis identified markers like those identified by the
human investigator in 285 (89.9%) clinical situations.
Examples are available in Additional file 7: Table S4.
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Table 3 Objectives of care personalization

Themes Subthemes Definition N=309 (%)

To improve patients’ engagement To improve adherence to care Enhancement of patient’s adherence 104 (33.7%) 235 (76.1%)

in care

To prioritize quality of life or preferences Care adaptation to respect patient’s

over the burden of treatment

To reassure patients

To preserve or improve the doctor—

patient relationship

To reassure relatives

To avoid adverse events

Disease complications

Because standard care could not be performed

To improve intrinsic care effective-

ness optimization

Leveraging on the placebo effect

To make physicians more comfortable with their decisions

Treatment-related adverse events

Pharmacodynamic/pharmacokinetic

to the physician’s prescription

64 (20.7%)
preferences or maximize their quality

of life and decrease impact of care

or disease on functioning

Restoration of the confidence or reliev- 38 (12.3%)

ing doubts and fears of patients

Mutual respect, understanding, 19 (6.1%)
and confidence between patients

and their care provider

Restoration of the confidence or reliev-
ing doubts and fears of patients' partner
or family

10 (3.2%)

Prevention of unwanted or harmful
reactions linked to a drug or treatment

28 (9.1%) 43 (13.9%)

Prevention of the deterioration
in health status linked to pathophysi-
ologic response to a disease

15 (4.9%)

Situations where standard or guideline- 14 (4.5%)

based treatments are not feasible

Enhancement of the pharmacologic 5(1.6%) 9 (2.9%)

effect of the treatment

Psychophysiological phenom- 4(1.3%)
enon where a patient experiences

an improvement in condition due

to their perception of receiving treat-

ment

Restoring confidence or relieving
doubts and fears of the physician
about patients’care

8 (2.6%)

Discussion
Main findings
Physicians personalize care during treatment prescrip-
tion, diagnosis or follow-up modalities, or consultation
to enhance treatment engagement, respect patients’ pri-
orities and preferences or reinforce patient-physician
relationships by using 40 markers reflecting patients’ psy-
chosocial and contextual factors. To our knowledge, this
is the first list of fine-grained individuals’ psychological,
social, cultural, behavioral, and economic factors that
may influence their response to treatment across a broad
range of situations and diseases. This list will serve as the
basis for identifying and/or developing instruments to
assess these markers to evaluate their impact on treat-
ment effects in clinical trials or observational studies.
The markers we identified align with the literature on
contextual elements that physicians should consider to
avoid medical errors, to deliver patient- and family-cen-
tered care, and to those considered in self- and family-
management theory [12-17]. Specifically, Weiner et al.
showed that failing to account for patients’ character-
istics (e.g., skills, abilities and knowledge, emotional

state) and circumstances (e.g., access to care, compet-
ing responsibility) during medical encounters could lead
to detrimental contextual errors in care [29]. However,
our study goes beyond the broad themes already identi-
fied in the literature by offering a detailed taxonomy of
markers to consider, objectives and instances of person-
alizing care and by identifying additional markers, such
as specific elements of patients’ support networks (e.g.,
geographical and emotional proximity of informal car-
egivers). Moreover, our study involved a larger sample of
participants who described a broad spectrum of clinical
situations.

Strengths and limitations

This study has several strengths. We used an online ques-
tionnaire with open-ended questions to recruit a large
and diverse sample of physicians in terms of experience,
specialty, and place of practice. While the online ques-
tionnaire prevented in-depth probing of specific informa-
tion and follow-up elaborations, it represented a trade-off
between the number and diversity of respondents and
the richness of individual answers. Second, we used a
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mathematical model to predict the number of new mark-
ers that could be identified by adding new participants
to the study and rigorously demonstrated data satura-
tion, strengthening the credibility of our results, even
if more than three-quarters of the participants did not
report any clinical situation in the open-ended prompts.
Third, we triangulated our manual content analysis with
an Al-assisted textual analysis using generative AI mod-
els (namely, the GPT-3.5-Turbo model also used in
ChatGPT). This is one of the first studies that uses and
appraises the use of generative AI models to triangulate
the analysis of open-ended data. The high agreement
between the manual analysis and GPT may suggest that
such tools could increase the efficiency of research by aug-
menting human investigators and/or cost-effectiveness by
limiting the duplication of human analysis [30, 31].

This study has several limitations. First, our data are
self-reported and only reflect what physicians understood,
what they remembered, or what they were willing to dis-
close. This means that interpretation of the number of
times a specific theme was elicited should be made with
caution: frequently elicited themes may be more “evi-
dent” or easier to recall for physicians within our sample.
For example, adaptation of care based on patients’ “pro-
fessional life” (e.g., nightshifts) is one of the more elicited
themes and was described as easy to recall during pilot
testing. Notably, our study was exploratory and was not
designed to identify which markers were the most fre-
quently used. Second, the transferability of our findings
is limited by the fact that we recruited a diverse sample of
French physicians. In comparison to French physicians,
our sample was younger (72.6% were under 50 in our sam-
ple and 47.9% in France) and included a greater share of
GPs (65.2% in our sample and 43.2% in France) [28]. Third,
the Al-assisted textual analysis captured more coding
categories than the manual analysis because of the differ-
ence in granularity between human and machine analysis.
However, the “content” of the analysis was similar.

Implications for practice

Our study supports the fact that care must be personal-
ized for each individual patient, based on their psychoso-
cial and contextual characteristics [32—34]. For example,
a study evaluating 614 deviations from guidelines to
adapt care to patients’ circumstances showed that 93.6%
were medically appropriate according to a peer-review
panel [32]. Physicians need to be constantly aware of
when and how they can adapt care to their patients’ indi-
vidual circumstances. Some of the markers identified are
not classically taught in medical school, such as account-
ing for patients’ or their entourage’s past experiences of
disease and care. We believe that care personalization
cannot be fully taught during lessons but must be learned
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by students at the bedside of real (as opposed to simu-
lated) patients.

Implications for policy

There is a discordance between clinical practice guide-
lines describing recommended care based on evidence
at the population level for the “average patient” and care
for the individual patient at hand [35-37]. Our study
calls for the development of standardized personaliza-
tion for frequent clinical situations encountered by phy-
sicians. This would allow us to move from evidence of
the effect of interventions in broad populations, from a
one-size-fits-all perspective, to evidence in thinner and
more granular population strata, approaching individual-
ized patient care. The development of standardized per-
sonalization will facilitate the analysis of care quality by
using concordance with recommended care and avoiding
inadequate reward or penalization of physicians through
performance payment policies that do not account for
patients’ circumstances [38, 39]. Finally, the definition of
personalization factors and their measurement will allow
us to quantify how often these factors suggest different
treatments related to common guidelines.

Implications for research

This study identified which potential psychosocial and
contextual markers can be used to tailor whether and
how an intervention is delivered to a patient, to which
this study contributes. The next steps will require identi-
fying or developing instruments to assess these markers,
from patient-reported outcome measures (PROMs) and
cognitive tests to surrogate markers of behavior captured
by wearable devices. Finally, testing of these markers in
clinical trials or observational studies contributes to the
heterogeneity of treatment effect (HTE) [40]. Detecting a
contrast in relative treatment effects between subgroups
may require a substantial sample size, which may be
addressed by pragmatic or clinically integrated trials or
large meta-analyses of RCTs or observational studies at
the individual-patient level.

Conclusions

In this study, we identified 40 psychosocial and contex-
tual markers used by physicians to personalize care to
patients’ contexts and lives. Rigorous measurement of
these markers and evaluation of their effect as treatment
modifiers will enable us to move from experience-based
personalization of care to patient contexts to evidence-
based personalization.

Abbreviations
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