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BACKGROUND: Elderly patients with acute myeloid leu-
kemia (AML) can be treated with intensive therapy, low-
intensity therapy, or best supportive care. Medical
decision-makingmight be affected by physicians’ occupa-
tional and non-occupational factors.
OBJECTIVE: To explore the impact of physicians’ person-
alities and behavioral traits on treatment-related deci-
sion-making for elderly AML patients.
DESIGN: A nationwide cross-sectional survey.
PARTICIPANTS: Hematologists in mainland China (N =
529; response rate 64.5%).
MAIN MEASURES: The medical decision-making for
elderly AML patients was evaluated using 6 clinical
vignettes. Hematologists’ attitudes toward risk and
uncertainty, Big Five personality traits, and
decision-making styles were assessed using binary
lottery choices and well-recognized self-report
inventories.
KEY RESULTS: The resulting binary regression model in
predicting treatment intensity contained professional title
group (OR = 0.012, 95% CI 0.001 to 0.136, P < 0.001),
conscientiousness (OR = 0.336, 95% CI 0.121 to 0.932, P
= 0.036), extraversion (OR = 0.403, 95% CI 0.166 to
0.974, P = 0.044), conscientiousness by title group (OR =
2.009, 95% CI 1.100 to 3.667, P = 0.023), and extraver-
sion by title group (OR = 1.627, 95%CI 0.965 to 2.743, P =
0.068) as predictors of therapy intensity preference. Ju-
nior physicians with a higher level of extraversion (mean
difference = 0.27; 95% CI 0.07 to 0.45; P = 0.009) or
conscientiousness (mean difference = 0.19; 95% CI 0.01
to 0.36; P = 0.028) tended to prescribe more intensive
therapy. Meanwhile, no significant correlation was found
between physicians’ personalities or behavioral traits and
treatment-related decision-making in senior physicians.
CONCLUSIONS: Physicians’ personalities contribute to
treatment-related decision-making for elderly AML
patients, depending on the professional titles. More

extravert or conscientious attending physicians tended
to prescribe more intensive therapy. Meanwhile, the deci-
sions made by chief and associate chief physicians were
not impacted by their personal traits. Junior physicians
should be aware of such potential influence whenmaking
medical decisions.
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INTRODUCTION

Acute myeloid leukemia (AML) is often observed in elderly
patients, with a median age of 68 years at diagnosis, and the
treatment outcomes for elderly AML patients remain poor.1 In
general, regimens for elderly AML patients can be divided
into standard intensive induction, low-intensity therapy, and
best supportive care.2 Traditional intensive induction therapy
has higher response rates but can also result in lethal compli-
cations,3 while low-intensity regimens with lower toxicity
have unsatisfactory response rates.4 Thus, although algorithms
and a consensus regarding treatment for elderly AML patients
have been proposed, the treatment strategy is still individual-
ized due to the heterogeneity of the disease biology and the
paucity of strong evidence in clinical practice.5, 6 Therefore,
such medical decision-making can be affected by factors
beyond medical knowledge, including factors associated with
the patient, the physician, and the patient-physician
relationship.
Several studies have expounded the complexities of medi-

cal decision-making.7, 8 Previous studies have found that
personality traits, uncertainty aversion, and behavioral charac-
teristics such as decision-making styles may influence the
medical decision-making process.8, 9 For instance, Poulton
et al. found that in end-of-life decision-making, a judging
personality was associated with increased treatment withdraw-
al and hastening of death.9 Saposnik et al. recognized the
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association between cognitive bias and diagnostic inaccuracies
in more than one-third of the published cases.8 Furthermore,
such non-clinical influences on medical decision-making may
vary by geographical region and ethnicity.10, 11 A study by
Bories et al. focused on French physicians and found that the
medical decisions made for elderly AML patients were affect-
ed by physicians’ tolerance of uncertainty and by rationality in
male physicians.12 It is of interest to investigate whether
physicians’ personal characteristics affect medical decision-
making for elderly AML patients. Therefore, our study aimed
to determine whether personalities and behavioral character-
istics, including the risk and uncertainty aversion and
decision-making style of hematologists, affect the medical
decision-making for elderly AML patients in China.

METHODS

Survey Design

This study was approved by the Ethics Committee of Peking
Union Medical College Hospital. All participants provided
informed consent to participate in this study. This study was
an anonymous cross-sectional survey of hematologists in
mainland China. Specialized hematologists at diverse stages
of their careers, including attending physicians, associate chief
physicians, and chief physicians practicing in public hospitals
in mainland China, were eligible. A pilot study was performed
with 21 hematologists, and the data were analyzed to revise
the questionnaire draft. The final version of the survey took
approximately 15min to complete. The survey link was sent to
hematologists in mainland China on July 27, 2019, via the
WeChat social media platform, which is widely used in China
and had over one billion active users in the first quarters of
2018 and 2019.13 Before the participants began the survey, the

goal of the study was introduced, and they were informed that
the survey was anonymous, voluntary, and without compen-
sation. Data were collected through a 2-week period until
August 10, 2019.

Questionnaire

The questionnaire sent to the participants was in Chinese.
The complete questionnaire is provided as supplementary
material. It contained three parts. The first part was basic
information regarding the hematologists’ demographic and
occupational characteristics: gender, age, educational back-
ground, subspecialty, occupational experience, self-
evaluation of experience with AML patients, hospital level
and size, and physicians’ professional titles. In China,
professional titles in medicine include attending physician,
associate chief physician, and chief physician, which is
similar to lecturer, assistant professor, associate professor,
and professor in academic rank.
The second part contained six clinical vignettes (Table 1)

for the purpose of investigating clinical decision-making for
elderly patients with AML. The vignettes, which were derived
from real clinical cases and revised by two experienced hem-
atologists, represented cases of elderly AML that were diffi-
cult owing to disputable therapeutic choices. Each vignette
exhibited a distinct and representative situation regarding age,
comorbidities, performance status, functional reserves, and
cytogenetic and molecular features. For each vignette, there
were three choices: (1) standard dose–intensive chemotherapy
with the classical 7+3 regimen (daunorubicin 60–90 mg/m2 or
idarubicin 12 mg/m2, days 1–3, with cytarabine 100 mg/m2

q12h, days 1–7); (2) low-intensity chemotherapy, with a
reduced-dose 7+3 regimen, hypomethylating drugs (decita-
bine or azacitidine), or priming regimen (cytarabine,

Table 1 Six Vignettes of Elderly Patients with AML

Instructions: For each vignette, choose the one you would recommend most among the following three choices:
(1) standard-dose intensive chemotherapy, including the classical 7+3 regimen (daunorubicin 60–90 mg/m2 or idarubicin 12 mg/m2, days 1–3, with
cytarabine 100 mg/m2 q12h, days 1–7);
(2) low-intensity chemotherapy, including a reduced-dose 7+3 regimen, hypomethylating drugs (decitabine or azacitidine), or CAG regimen (cytarabine,
aclarubicin, G-CSF); or
(3) best supportive care (without chemotherapies).
Vignette 1: A 70-year-old woman with an 11-year history of hypertension controlled by ACEIs. Her LVEF was 59%. ECOG 1. CBC: WBC 11 × 109/L,
hemoglobin 100 g/L, platelets 78 × 109/L, peripheral blast 12%. BMA: FAB2 AML with favorable karyotype translocation (8;21).
Vignette 2: A 66-year-old male with a long history of smoking. He was diagnosed with coronary artery disease with coronary artery stenting in 2011,
after which he quit smoking. Recently, he lost 5% of his body weight (from 80 kilograms to 76 kilograms). His LVEF was 51%. ECOG 2. CBC: WBC
82 × 109/L, neutrophils 0.3 × 109/L, hemoglobin 92 g/L, platelets 50 × 109/L, peripheral blast 55%. BMA: FAB2 AML with 66% blast cells, normal
karyotype, and FLT3-ITDlow mutation.
Vignette 3: A 72-year-old male with no comorbidity. He had untreated myelodysplastic syndrome (IPSS 0.5) since 2011. He had worsening anemia
since 2016 and was still afebrile and independent of transfusion. ECOG 2. CBC: WBC 1 × 109/L, neutrophils 0.3 × 109/L, hemoglobin 90 g/L, platelets
120 × 109/L, peripheral blast 6%. BMA: FAB2 AML with 40% blast cells, and complex karyotype (inversion 3, 5q-, 7-).
Vignette 4: A 61-year-old male. He had asymptomatic coronary artery stenosis (70–90%) with normal cardiac function. He felt feeble recently. ECOG 2.
CBC: WBC 15 × 109/L, hemoglobin 78 g/L, platelets 30 × 109/L, peripheral blast 13%. BMA: FAB2 AML with normal karyotype.
Vignette 5: A 63-year-old male with type 2 diabetes mellitus. He had small infarcts in the left cerebrum with no complications after successful
thrombolysis 18 months ago. ECOG 2. CBC: WBC 55 × 109/L, hemoglobin 78 g/L, platelets 30 × 109/L, peripheral blast 25%. BMA: FAB2 AML with
pathological hematopoiesis of erythrocytes and megakaryocytes and complex karyotype.
Vignette 6: A 70-year-old male with asymptomatic coronary artery stenosis (70–90%) with normal cardiac function. He felt feeble recently. ECOG 2.
CBC: WBC 15 × 109/L, hemoglobin 78 g/L, platelets 30 × 109/L, peripheral blast 13%. BMA: FAB2 AML with normal karyotype.

G-CSF, granulocyte-colony-stimulating factor; LVEF, left ventricular ejection fraction; ACEIs, angiotensin-converting enzyme inhibitors; ECOG,
Eastern Cooperative Oncology Group performance status; CBC, complete blood count; WBC, white blood cell; BMA, bone marrow aspiration; FAB,
French-American-British; AML, acute myeloid leukemia
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aclarubicin, G-CSF); and (3) best supportive care (without
chemotherapies).
The third part was intended to assess the hematologists’ risk

and uncertainty aversion, personality traits, and decision-
making style. It consisted of three self-report scales that had
been validated in representative Chinese surveys.14–16 Person-
ality traits were measured by the Big Five Inventory (BFI),
which consisted of 44 items assessed on a 5-point Likert
scale.15 According to John et al.,17 personality traits can be
depicted using five factors: openness to experience, conscien-
tiousness, extraversion, agreeableness, and neuroticism.
Decision-making style was measured by the Melbourne Deci-
sion Making Questionnaire (DMQ)16 and the General Deci-
sion Making Style Questionnaire (GDMS).14 The Melbourne
DMQ contains 22 items measured on a 3-point scale and
focuses mainly on different decision-coping patterns, includ-
ing vigilance, hypervigilance, buck-passing, and procrastina-
tion.18 The GDMS contains 20 items measured on a 5-point
Likert scale and identifies four decision-making styles:
rational, dependent, avoidant, and spontaneous + intuitive.14,
19 To investigate risk and uncertainty aversion in hematolo-
gists, three questions used an 11-point Likert scale (from 0 to
10) to measure the extent of willingness to take risks regarding
a general situation, money, and health. Meanwhile, two ques-
tions with binary lottery choices were designed based on the
study by Bories et al.12

Statistical Analysis

The categorical variables are presented as numbers (per-
centage), and the quantitative data are presented as mean
value (± standard deviation). Similar to the statistical
methods used by Bories et al.,12 we initially used the K-
means clustering to analyze the 6 clinical vignettes in
order to define two groups of hematologists with homo-
geneous treatment preference patterns for elderly patients
with AML. The group where more hematologists tended
to choose intensive chemotherapy (IC) was defined as the
“intensive treatment group” (IC group), while the other
was defined as the “non-intensive treatment group” (non-
IC group). Because the decisions in the vignettes were
ordinal, a score for the vignettes was calculated by sum-
ming the answers of all the vignettes so that lower scores
were associated with decisions to choose more intensive
chemotherapy.
Initially, comparisons were made between the IC group

and the non-IC group: The Student t test or Mann-
Whitney U test was used for continuous variables; the
chi-square test or Fisher exact test was used to compare
the categorical variables between the two groups; and the
Spearman rank correlation test was used for ordinal vari-
ables. Based on our experience, we divided participants
into two groups according to their professional titles. One
group was the “junior title group” (junior group), which

included all the attending physicians; the other group was
the “senior title group” (senior group), containing the
associate chief physicians and chief physicians. Subgroup
analyses were performed to identify differences between
the IC and non-IC participants in each group. As we did
not employ any correction for the inflation of the proba-
bility of type I error, results from subgroup analysis were
only interpreted as explorative findings.
Interactions between the title group and personality and

behavioral traits were tested using binary logistic analysis.
Multiple binary logistic regression analyses were performed
using a backward selection based on log-likelihood tests
with an exclusion criterion of P ≥ 0.1 to exploratively
identify the independent predictors of decision-making for
elderly AML patients after assessment of the collinearity
between the predictor variables. The selection of the predic-
tor variables initially included in the model was based on a
combination of clinical experience with a threshold of P =
0.2. Age and gender were adjusted. For all analyses, a two-
sided P < 0.05 was considered statistically significant. All
analyses were computed using SPSS statistics V.22.0 (SPSS
Inc., Chicago, IL).

RESULTS

Demographic and Occupational Results

Of the 820 eligible hematologists contacted, a total of 529
completed the survey; the response rate was 64.5%. The
hematologists had a broad geographical representation; they
worked in hospitals located in 150 different counties and
districts, which were distributed in 29 provinces and munici-
palities. Their detailed demographic and occupational charac-
teristics are listed in Table 2. In total, 354 (67%) were women.
The mean age of the participants was 41.0 ± 7.4 years (range,
27–64 years), noting that most physicians retire before or at
the age of 60 in China. Most of the hematologists worked in
public tertiary hospitals (504, 95%) and academic hospitals
(390, 74%), which mostly had 30 to 59 beds in the division of
hematology (228, 43%). Attending physicians accounted for
40% of the participants (n = 211), followed by associate chief
physicians (185, 35%) and chief physicians (133, 25%). In
China, graduates with bachelor, master, and doctoral degrees
in medicine are all eligible to obtain certification as a hema-
tologist after completing post-graduate training. Most of our
participants had a master of medicine degree (238, 45%), 157
(30%) had a doctor of medicine degree, and 128 (24%) had a
bachelor of medicine degree. Nearly half of the participants
(51%) had treated 10 to 29 patients with AML in the previous
year, while over half (54%) had treated fewer than 10 elderly
patients with AML. Regarding subspecialty of hematology,
225 (43%) specialized further in acute leukemia. The median
level of self-evaluated experience with AML patients was 7.6
± 1.5 on an 11-point scale from 0 to 10.
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Comparisons Between IC and Non-IC Groups

The participants were classified into two groups via the
K-means cluster analysis based on the six vignettes. The
IC group contained 265 hematologists, with 69% women
(n = 183); the mean age was 41.5 ± 7.8 years. The non-
IC group contained 264 hematologists, with 48% women
(n = 171); the mean age was 40.8 ± 7.1 years. The mean
vignette scores were 9.7 ± 1.2 in the IC group and 12.2 ±
1.2 in the non-IC group. A lower score represents a more
intensive choice. The distribution of the three choices in
each vignette is presented in Figure 1. Compared with
the hematologists in the non-IC group, those in the IC
group had higher-level professional titles (P = 0.022) and
more years of working experience (11.9 ± 7.9 vs. 10.4 ±
7.7, P = 0.028). No significant differences were found
between the two groups concerning other occupational or

non-occupational factors; attitudes toward risks or uncer-
tainty; or any factors in the BFI, Melbourne DMQ, or

GDMS (Table 3).

Subgroup and Interaction Analyses

Exploratory subgroup analysis was carried out in the junior (n
= 211) and senior groups (n = 318). In the junior group, there
were 95 participants classified in the IC group and 116 in the
non-IC group. The participants in the IC group had a higher
level of education (P = 0.023) and a higher ratio of working in
academic hospitals than those in the non-IC group (75.8% vs.
61.2%, P = 0.024). For personality traits, the participants in
the IC group had higher scores in extraversion (3.16 vs. 2.90,
P = 0.009), conscientiousness (3.73 vs. 3.55, P = 0.028), and
openness to experience (3.28 vs. 3.04, P = 0.010). For the

Table 2 Demographic and Occupational Characteristics of the Hematologists Surveyed in China

Overall sample
(n = 529)

IC group
(n = 265)

Non-IC group
(n = 264)

P value

n % n % n %

Demographic characteristics
Gender 0.31

Men 175 33 82 31 93 35
Women 354 67 183 69 171 65

Age (n = 522) 41.0 ± 7.4 41.5 ± 7.8 40.8 ± 7.1 0.35
Occupational characteristics
Workplace

Academic hospital 390 74 201 76 189 72 0.28
Non-academic hospital 139 26 64 24 75 28

Level of hospital 0.85
Tertiary 504 95 252 95 252 95
Secondary 21 4 11 4 10 4
Primary 4 1 2 1 2 1

Number of beds 0.60
0–29 78 15 36 14 42 16
30–59 228 43 115 43 113 43
60–89 86 16 46 17 40 15
90–119 42 8 19 7 23 9

≥ 120 95 18 49 19 46 17
Education (n = 523) 0.17

Bachelor of medicine 128 24 58 22 70 27
Master of medicine 238 45 120 46 118 45
Doctor of medicine 157 30 83 32 74 28

Professional titles 0.022*
Attending physician 211 40 95 36 116 44
Associate chief physician 185 35 93 35 92 35
Chief physician 133 25 77 29 56 21

Subspecialty-AML 225 43 117 44 108 41 0.48
Years of working as a hematologista 11.1 ± 7.8 11.9 ± 7.9 10.4 ± 7.7 0.028*
Number of patients with AML treated in the past year 0.65

0–9 69 13 37 14 32 12
10–19 171 32 77 29 94 36
20–29 102 19 54 20 48 18
30–39 62 12 36 14 26 10
40–49 24 5 10 4 14 5

> 50 101 19 51 19 50 19
Number of elderly patients with AML treated in the past year 0.31

0–9 284 54 135 51 149 56
10–19 149 28 80 30 69 26
20–29 50 10 28 11 22 8
30–39 19 4 8 3 11 4
40–49 10 2 5 2 5 2
> 50 17 3 9 3 8 3

Self-evaluated experience with AML patients 7.6 ± 1.5 7.6 ± 1.6 7.5 ± 1.5 0.43

IC, intensive therapy; AML, acute myeloid leukemia
aYears of working as a hematologist were counted after finishing residency
Bold emphasis and asterisk (*) indicate statistical significance (P < 0.05)
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decision-making style, the junior hematologists in the IC
group had lower scores for avoidance on the GDMS (2.35
vs. 2.63, P = 0.012). In the senior group, 170 participants
were classified in the IC group and 148 in the non-IC group.
Compared with the participants in the non-IC group, those in
the IC group tended to have lower scores for conscientious-
ness (3.86 vs. 3.99, P = 0.060) and higher scores for neurot-
icism (2.78 vs. 2.63, P = 0.060), but the differences had no
statistical significance. Interaction analyses were performed
between the title group and the non-occupational character-
istics, including uncertainty and risk aversion, personality
traits, and decision-making characteristics (Table 4). Among
the factors studied, significant interactions were found be-
tween title group and extraversion (junior vs. senior, 0.27
[0.07 to 0.45] vs. − 0.08 [− 0.24 to 0.08], P = 0.009),
conscientiousness (0.19 [0.01 to 0.36] vs. − 0.13 [− 0.27 to
0.01], P = 0.005), neuroticism (− 0.18 [− 0.38 to 0.01] vs.

0.15 [− 0.01 to 0.31], P = 0.009), openness (0.24 [0.06 to
0.42] vs. − 0.08 [− 0.22 to 0.07], P = 0.009) in the BFI, and
title group and avoidance (− 0.28 [− 0.53 to 0.04] vs. 0.06 [−
0.12 to 0.24], P = 0.031) in the GDMS.

Analyses of Predictor Variables of Decision-
making

Fourteen variables were initially entered into themultiple binary
logistic regression analysis: age, gender, educational back-
ground, years of working as a hematologist, title group, pro-
crastination, extraversion, conscientiousness, openness, avoid-
ance, extraversion by title group, conscientiousness by title
group, openness by title group, and avoidance by title group.
Ultimately, five predictor variables were kept in the final re-
gression model, including title group (OR = 0.012; 95% CI,
0.001 to 0.136; P < 0.001), extraversion (OR = 0.403; 95% CI,
0.166 to 0.974; P = 0.044), and conscientiousness (OR = 0.336;

Figure 1 a Decision-making results for the six vignettes. b Decision-making results for each group. G1 represents the group with a preference
for intensive therapy. G2 represents the group with a preference for non-intensive therapy. V1 to V6 represent vignette 1 to vignette 6. IC,

standard-dose chemotherapy; LIT, low-intensity chemotherapy; BSC, best supportive care.

Table 3 Non-occupational Characteristics of Hematologists in China

Overall sample IC group Non-IC group P value

Attitude toward uncertainty 299.4 ± 137.6 303.9 ± 142.8 294.8 ± 132.3 0.45
Attitude toward risks 334.7 ± 120.4 339.1 ± 124.7 330.3 ± 116.0 0.40

General attitude toward risks 5.5 ± 2.2 5.6 ± 2.3 5.4 ± 2.2 0.27
Risks regarding money 4.5 ± 2.4 4.5 ± 2.4 4.5 ± 2.4 0.98
Risks regarding health 4.0 ± 2.7 4.0 ± 2.6 4.0 ± 2.8 0.87

Big Five Inventory
Extraversion 3.02 ± 0.72 3.05 ± 0.75 2.99 ± 0.68 0.37
Agreeableness 4.05 ± 0.52 4.04 ± 0.55 4.06 ± 0.49 0.55
Conscientiousness 3.80 ± 0.64 3.81 ± 0.66 3.79 ± 0.63 0.74
Neuroticism 2.78 ± 0.72 2.78 ± 0.71 2.78 ± 0.72 0.95
Openness 3.25 ± 0.67 3.28 ± 0.68 3.22 ± 0.67 0.28

Melbourne Decision Making Questionnaire
Vigilance 10.10 ± 1.98 10.13 ± 1.99 10.08 ± 1.96 0.74
Buck-passing 2.90 ± 2.66 2.77 ± 2.57 3.04 ± 2.74 0.23
Procrastination 2.59 ± 2.26 2.44 ± 2.20 2.75 ± 2.31 0.11
Hypervigilance 4.69 ± 2.80 4.74 ± 2.90 4.64 ± 2.70 0.68

General Decision-Making Style Questionnaire
Rational 4.10 ± 0.59 4.12 ± 0.58 4.08 ± 0.60 0.41
Dependent 3.47 ± 0.65 3.46 ± 0.65 3.48 ± 0.64 0.68
Avoidant 2.40 ± 0.87 2.35 ± 0.86 2.44 ± 0.87 0.24
Spontaneous + intuitive 3.20 ± 0.53 3.18 ± 0.55 3.22 ± 0.51 0.41
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Table 4 Subgroup and Interaction Analyses of Non-occupational Characteristics Among Senior and Junior Groups

Junior refers to the junior group, which included all the attending physicians; senior refers to the senior group, which included all the associate chief
physicians and chief physicians. The black dots represent mean differences between the IC and non-IC groups in each junior and senior group
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95% CI, 0.121 to 0.932; P = 0.036) (Table 5). The interaction
term of conscientiousness by title group remained significant,
indicating a significant difference in conscientiousness between
the junior and senior groups in predicting the treatment intensity
preference (OR = 2.009; 95% CI, 1.100 to 3.667; P = 0.023).
For the junior hematologists, the IC group had a significantly
higher level of conscientiousness than the non-IC group (mean
difference = 0.19; 95% CI, 0.01 to 0.36; P = 0.028), while for
the senior hematologists, the difference in conscientiousness
between the IC and non-IC groups was not statistically signif-
icant (mean difference = − 0.13; 95% CI, − 0.27 to 0.01; P =
0.060). Another interaction term that was kept in the regression
model was extraversion by the title group (OR= 1.627; 95%CI,
0.965 to 2.743; P = 0.068). For the junior hematologists, the IC
group had a significantly higher level of extraversion than the
non-IC group (mean difference = 0.27; 95% CI, 0.07 to 0.45; P
= 0.009), while for the senior hematologists, the difference in
extraversion between the IC and non-IC groups was not statis-
tically significant (mean difference = − 0.08; 95% CI, − 0.24 to
0.08; P = 0.23). As stated in the methodology, we cannot totally
exclude the probability of false positive results due to the
multiple tests conducted and the limited sample size.

DISCUSSION

In this cross-national study, we evaluated the relationship be-
tween physicians’ personalities and behavioral characteristics
and clinical decision-making for elderly AML patients. Our
findings revealed that the predictive factors of treatment inten-
sity preference differed based on physicians’ professional titles.
Previous studies have addressed the effect of risk and un-

certainty aversion and other personality traits, such as confi-
dence, on physicians’ decision-making preferences.20–23 In
the study by Bories et al., factors in French physicians that
affected their decision-making for elderly AML patients in-
cluded aversion to uncertainty, number of AML patients, and
expected utility among men.12 In contrast to their findings,
neither risk aversion nor uncertainty aversion affected the
medical decision-making in our study. One explanation is that
personal traits may vary across cultures. Studies revealed that
French have a relative high score in uncertainty avoidance,21,
24, 25 while in our study, the professional title has an effect
modification on the decision-making.
For attending physicians, personalities affect the decision-

making. More extravert or conscientious attending physicians
tended to prescribe more intensive therapy. In contrast to

introversion, extraversion implies an energetic approach toward
social situations and a tendency toward assertiveness and posi-
tive emotionality.26 Extraverts tend to be enthusiastic and asser-
tive and to seek leadership positions.26 Oehler et al. also found
that more extraverted individuals could tolerate higher risks.27

Consequently, it seems reasonable that attending physicians
with higher extraversion scores are likely to choose more inten-
sive therapies. Conscientiousness refers to the control of socially
prescribed impulses and results in a tendency to display self-
discipline and act dutifully.28 Senses of social responsibility and
self-discipline may become intrinsic driving forces for consci-
entious attending physicians to prescribemore intensive therapy.
For associate chief physicians and chief physicians, it is

interesting that no significant predictive factors concerning
risk and uncertainty aversion, personality traits, or decision-
making characteristics were found in relation to the therapy
intensity preference. One possible reason may be that senior
physicians generally have more clinical experience than junior
attending physicians, so their medical decisions tend to be
based more on clinical experience and are less likely to be
influenced by personal characteristics.
Overall, this study demonstrated that medical decisions made

by attending physicians, but not associate chief and chief attend-
ings, could be impacted by their personalities. Junior hematol-
ogists should be aware of such potential influence whenmaking
medical decisions. This is especially important when the
decision-making is highly value-laden and contentious, as in
the management of elderly patients with AML. Junior hematol-
ogists should remind themselves to respect and focus more on
individual patient’s preferences, needs, and values.
Our study has several limitations. The study population

might not fully represent all hematologists working in China.
It would be better to use stratified sampling, although our
convenience sampling method is more achievable. Besides,
new targeted therapies such as venetoclax and enasidenib were
not included in our study, while these drugs may change
practice patterns of elderly AML in China in the future. In
addition, although studies have demonstrated the congruence
between physicians’ responses to vignettes and their real
choices made in the clinic,29, 30 our methods of using vignettes
for case delivery still limit the real-world validity of this study.
Previously, some studies on patients have demonstrated the
impact of physicians’ personal traits on real clinical outcomes
in other conditions.9, 31, 32 In the future, researches on the
actual treatment-related decisions made by hematologists are
needed to further verify our findings.

Table 5 Characteristics Associated with Belonging to the Non-IC group (Results from Logistical Regression Analysis)

OR 95% CI P value

Title group 0.012 0.001 to 0.136 < 0.001
Extraversion 0.403 0.166 to 0.974 0.044
Conscientiousness 0.336 0.121 to 0.932 0.036
Interaction term = conscientiousness * title group 2.009 1.100 to 3.667 0.023
Interaction term = extraversion * title group 1.627 0.965 to 2.743 0.068
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In conclusion, our study suggests that physicians’ personal-
ities contribute to medical decision-making for elderly AML
patients, depending on the professional titles. Attending physi-
cians with a higher level of extraversion or conscientiousness
tended to prescribe more intensive therapy. Meanwhile, no
correlation between physicians’ personalities or behavioral
traits and medical decision-making was observed in chief and
associate chief physicians. Junior physicians should be aware of
such potential influence when making medical decisions.

Supplementary Information The online version contains supple-
mentary material available at https://doi.org/10.1007/s11606-020-
06467-w.
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