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ABSTRACT

Effects of personality traits on severity of sepsis

Introduction: The aim of this study was to reveal the effect of the individual’s lifestyle and personality traits on the disease process 
in patients with sepsis and to have clinical predictions about these patients.

Materials and Methods: The study was planned as a multi-center, prospective, observational study after obtaining the approval of the 
local ethics committee. Patients were hospitalized in different intensive care units. Besides demographics and personal characteristics 
of patients, laboratory data, length of hospital and ICU stay, and mortality was recorded. Two hundred and fifty-nine patients were 
followed up in 11 different intensive care units. Mortality rates, morbidities, blood analyses, and personality traits were evaluated as 
primary outcomes.

Results: Of the 259 patients followed up, mortality rates were significantly higher in men than in women (p= 0.008). No significant 
difference was found between the patients’ daily activity, tea and coffee consumption, reading habits, smoking habits, blood groups, 
atopy histories and mortality rates. Examining the personal traits, it was seen that 90 people had A-type personality structure and 51 
(56.7%) of them died with higher mortality rate compared to type B (p= 0.038). There was no difference between personalities, in 
concomitant ARDS occurrence, need for sedation and renal replacement therapies.

Conclusion: Among individuals diagnosed with sepsis/septic shock, mortality increased significantly in patients with A-type persona-
lity trait compared to other personality traits. These results showed that personal traits may be useful in predicting the severity of 
disease and mortality in patients with sepsis/septic shock.

Key words: Intensive care; mortality; personality types; sepsis; septic shock 

ÖZ

Kişilik özelliklerinin sepsis şiddetine etkileri

Giriş: Bu çalışmanın amacı, sepsis hastalarında bireyin yaşam tarzı ve kişilik özelliklerinin hastalık sürecine etkisini ortaya çıkarmak 
ve bu hastalar hakkında klinik öngörülerde bulunmaktır.

Materyal ve Metod: Çalışma yerel etik kurul onayı alındıktan sonra çok merkezli, prospektif, gözlemsel bir çalışma olarak planlandı. 
Hastaların demografik ve kişisel özelliklerinin yanı sıra laboratuvar verileri, hastanede ve yoğun bakım ünitesinde kalış süreleri ve ölüm 
oranları kaydedildi. İki yüz elli dokuz hasta 11 farklı yoğun bakım ünitesinde izlendi. Birincil çıktılar: ölüm oranları, hastalıklar, kan 
analizleri ve kişilik özellikleri olarak araştırıldı.

Bulgular: İki yüz elli dokuz hasta takip edildi. Erkeklerde ölüm oranları kadınlara göre anlamlı olarak daha yüksekti (p= 0,008). 
Hastaların günlük aktiviteleri, çay ve kahve tüketimi, okuma alışkanlıkları, sigara içme alışkanlıkları, kan grupları, atopi öyküleri ve 
ölüm oranları arasında anlamlı fark bulunmadı. Kişisel özellikler incelendiğinde 90 kişinin A tipi kişilik yapısına sahip olduğu ve bun-
ların 51 (%56,7)’inin B tipine göre daha yüksek ölüm oranıyla kaybedilidği görüldü (p= 0,038). Eş zamanlı ARDS gelişimi, sedasyon 
ihtiyacı ve renal replasman tedavilerinde kişilikler arasında fark yoktu.

Sonuç: Sepsis/septik şok tanısı alan bireyler arasında mortalite A tipi kişilik özelliği olan hastalarda diğer kişilik özelliklerine göre 
anlamlı olarak artmıştır. Bu sonuçlar, kişisel özelliklerin sepsis/septik şoklu hastalarda hastalık şiddetini ve mortaliteyi tahmin etmede 
faydalı olabileceğini düşündürmektedir.

Anahtar kelimeler: Kişilik tipleri; mortalite; sepsis; septik şok; yoğun bakım 
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INTRODUCTION

Sepsis continues to be a serious public health prob-
lem worldwide. Unfortunately, diagnosis and treat-
ment of this serious disease, with high cost and mor-
tality rates, are still difficult.

By the most recent consensus decisions, sepsis was 
defined as “life-threatening organ dysfunction caused 
by an unregulated host response to infection”. The 
clinical criteria for the diagnosis of sepsis are a sus-
pected or documented focus of infection and an acute 
increase in the SOFA score of two or more. Septic 
shock is defined as a subset of sepsis in which under-
lying circulatory and cellular/metabolic abnormalities 
are deep enough to significantly increase mortality. 

In 2014, Vincent et al. found ICU mortality as 25.8% 
in patients with sepsis and hospital mortality as 
35.3% (1). This disease with high mortality may result 
in mental and physical disorders that lead to a 
decrease in long-term quality of life.

Sepsis is a heterogeneous disease that can be associ-
ated with many different types of infections and some 
other features. The different components of this com-
plex disease process were tried to be explained with 
the PIRO classification system, which was defined 
about 10 years ago. In this model, P is defined as 
predisposing factors such as genetic, medical history, 
and clinical context (2).

The genetic variability, comorbidities, and individual 
traits of the host determine the sepsis phenotype, and 
possibly explain the differences in responses to the 
treatment. Grimaldi and Vincent emphasize that, in 
the future, we will no longer focus on the so-called 
sepsis medications and we will allow patients with 
special sepsis phenotypes to be administered the 
right treatments at the right time (3). In this study, 
based on this hypothesis, we aimed to reveal person-
ality traits of sepsis/septic shock patients, disease 
behavior and individual manifestations. In this way, 
the rapidity of disease progression and the effect of 
the person’s lifestyle and personality traits on the dis-
ease process would be revealed.

MATERIALS and METHODS

Study Plan

The STROBE guideline was used as a guide for this 
manuscript. The study was planned as a multi-center, 
prospective, observational study after obtaining the 
approval of the local ethics committee of the faculty. 

At the end of each month, data from 11 centers were 
obtained by mail. All intensive care patients hospital-
ized in intensive care for >48 hours between 1 
December 2018 and 30 September 2019 with the 
diagnosis of sepsis or septic shock were included in 
the study. Patients were excluded from the study, in 
their second admission. Patients hospitalized for 
more than 48 hours, were followed up from the date 
of hospitalization until discharge, or for 28 days if 
they were not discharged. Sepsis and septic shock 
were defined according to the Sepsis-3 definitions 
that was created by the Society of Critical Care 
Medicine (SCCM) and the European Society of 
Intensive Care Medicine (ESICM) (4).

Recorded Data

Patients’ demographic characteristics, diagnosis, 
comorbidities, pre-illness lifestyle characteristics 
(nutritional characteristics, BMI, blood type, atopy 
status, alcohol use smoking status , reading habits, tea 
and coffee consumption frequency) daily activity sta-
tus (Level 1: Inactive, Level 2: Not enough active, 
Level 3: Sufficiently active), personality traits (A, B, C, 
D type personality) (1-3), baseline laboratory values 
and blood lactate trend, whether the patients devel-
oped acute respiratory distress syndrome (ARDS) or 
not (5) Acute Physiology and Chronic Health 
Evaluation (APACHE II) and Sequential Organ Failure 
Assessment (SOFA) scores in the first 24 hours of 
admission were recorded.

Personality descriptions were made by asking imme-
diate family which one of the personality categories 
given below they think the patient is closer to;

Type A: Always competing with time, success orient-
ed. These people work and speak fast. They try to do 
several jobs at the same time. They are hasty, perfec-
tionist, impatient and angry (6).

Type B: They are non-hasty, relaxed, more docile, less 
competitive people. Calm, quiet, planned, pro-
grammed (6).

Type C: They are anxious, overly emotional, overly 
giving in to emotions, especially their anger, and live 
with others-oriented people (7).

Type D: People with depression. Anxious, unhappy, 
tired, unwilling people (8).

The data regarding the infection status of the patients, 
the body region thought to be the focus of infection 
and the applied antibiotherapy were recorded. 
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Microorganisms accepted as infectious agents were 
recorded, serology and molecular tests. Inotrope/
vasopressor (used at any time and dose is sufficient) 
sedative and prior statin usage were recorded. 
Patients with solid tumors who received chemothera-
py, those with hematological malignancies, organ 
transplant patients, those using corticosteroids (meth-
ylprednisolone and its equivalent, taking a dose of “1 
mg/kg for >3 days ) or chemotherapeutic agents for 
their non-malign diseases, and cases with congenital 
and acquired immunosuppression (such as HIV virus 
infection) were accepted as immunosuppressive con-
ditions. If renal replacement therapy was adminis-
tered, it was recorded.

Among the outcome data of the patients, length of 
hospital and ICU stay, and mortality were recorded. 
The length of invasive or non-invasive mechanical 
ventilation was also recorded.

Statistical Data

Data were analyzed with IBM SPSS V23 (Chicago, 
USA). The compliance of the data to normal distribu-
tion was examined using the Shapiro Wilk test. Non-
normally distributed data were presented as the 
median (IQR 25-75), and normally distributed data 
were presented as mean ± standard deviation. 
Categorical data were presented as frequency and 
percentage. The study population was divided in to 
two groups according to outcome (survivors and 
non-survivors). Independent samples t-test from para-
metric tests was used to compare data with normal 
distribution according to groups. Kruskal Wallis test 
and Mann Whitney U test were used to compare 
quantitative data that did not show normal distribu-
tion. Chi-square test was used to compare qualitative 
data. Bonferroni Method was used in the intergroup 
post-hoc test in groups of more than two. The effi-
ciency of independent variables according to mortal-
ity was examined by univariate regression. Afterwards, 
multivariate logistic regression analysis was per-
formed with independent variables that were signifi-
cant in univariate regression. The significance level 
was taken as p< 0.05.

RESULTS 

Median age of the 259 patients enrolled in the study 
was 66 (53-76). When the survivors and non-survi-
vors were compared, the APACHE-II score of the 
survivors was significantly lower than the non-survi-
vors [20 (15-25), 24 (15-31)], respectively, (p= 

0.027). No statistically significant difference was 
found in the initial SOFA scores between groups [8 
(6-10), 9 (6.25-12)], respectively, (p= 0.080). While 
median length of stay in IMV was 7 (2-18) days, it 
was significantly longer in the survivors than in the 
non-survivors [8 (4.25-18), 5 (1-18), respectively, p= 
0.004)]. There was no difference in the intensive care 
stay of the groups, the duration of hospital stay was 
statistically significantly longer in survivors [28 (16-
40], 18.5 (10-37), p= 0.005, respectively] (Table 1). It 
was found that septic shock developed in 212 
(81.8%) of 259 sepsis patients. 

Median CRP values at the time of diagnosis of sepsis 
were 120 (54-203.5) mg/L in the survived group and 
101.2 (31-158.75) mg/L in the non-survived group 
(p= 0.020). In serial lactate measurements, there was 
no statistically significant difference between the first 
lactate values in the survived and non-survived 
groups [2.1 (1.52-3.27), 2,4 (1.47-4.3) mmol/L, p= 
0.247, respectively]. However, when looking at the 
serial lactate measurements, there was a decline in 
the 2nd and 3rd lactate values in survivors, which was 
not observed in non-survivors [1.95 (1.2-2.9) mmol/L 
vs 2.45 (1.42-4.35) mmol/L, p= 0.020; 1.5 (1.1-2.55), 
2.2 (1.45-4.3) mmol/L p< 0.001 second and third 
measurements respectively]. Median body tempera-
ture was 38.1 (36.8-38.7)°C in the survived group at 
the time of sepsis diagnosis, while it was 37.1 (36.6-
38.4)°C in the non-survived group (p= 0.020). When 
the parameters were evaluated at the time of diagno-
sis of septic shock, median SOFA score in survivors 
was statistically significantly lower than the non-sur-
vivors [10 (8-12), 11 (9-14), respectively, p= 0.003].

Of the sepsis patients, 157 (60.7%) were admitted 
with surgical diagnoses, 102 (39.3%) for medical 
causes. Although a vast majority of the patients had 
more than one reason for admission to intensive care, 
the most common reasons for hospitalization in 259 
patients were infectious in 114 (44%) patients and 
respiratory in 106 (40.9%) patients. There was no 
statistically significant difference in mortality among 
primary hospitalization diagnoses. Among the 
patients screened for 45 different comorbidities, 24 
(0.9%) of them did not have any comorbidity. The 
most common comorbidities were hypertension in 
111 (42.8%) patients, diabetes mellitus in 54 (20.8%) 
patients, coronary artery disease in 48 (18.5%) 
patients, and heart failure in 32 (12.3%) patients, 
respectively. No statistically significant effect of any 
comorbidity on mortality was detected.
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When the sepsis factors were examined, pathogenic 
microorganism was detected in 223 (86.1%) patients, 
while no pathogen was detected in 36 (13.9%) 
patients. Infection focus was the respiratory tract in 
89 (34.4%), blood circulation in 49 (18.9%), and 
urinary tract in 27 (10.4) patients. While Gr (-) micro-
organism was detected as the causative organism in 
119 (45.9%) patients, Gr (+) in 79 (30.5%) patients, 
and other microorganisms were detected in 28 
(10.8%) patients. In 212 septic shock patients, the 
most common focus was respiratory tract with 75 
(35.4%) patients.

When phenotypic characteristics were compared, 69 
(47.9) of the survivors were males, while 75 (52.1%) 
of the non-survivors were males, and mortality was 
significantly higher in male compared to female 
patients (p= 0.008). Considering personal character-
istics, mortality was the highest in type A among the 
four personality traits. Mortality was observed in 51 
(56.7%) patients with type A personality, it was 
observed in 41 (36.6%) patients with type B person-
ality (p= 0.038). Details on the comparison of pheno-
typic characteristics were given in Table 2.

In comparison of the patients according to personal-
ity types, it was found that the median ages of all four 
groups were similar to one another (p= 0.227). The 

APACHE and SOFA scores of the four groups were 
similar to one another (p= 0.836, p= 0.640, respec-
tively). The examination of outcome data showed no 
significant differences in the duration of non-IMV, 
IMV, intensive care, and hospital stay in all four 
groups (p= 0.910, p= 0.610, p= 0.627, p= 0.878, 
respectively). When the baseline values for sepsis 
were compared, CRP value was the highest with 110 
(51.7-190) mg/L in the type B personality and the 
lowest with 76.5 (44.6-159.9) mg/L in type D person-
ality. When serial lactate follow-ups were compared, 
there was a statistically significant difference in the 
initial 1st lactate values (p= 0.014). This significance 
was mainly due to the high median lactate value of 
2.6 (1.75-4.7) mmol/L in the type A personality and 
the low median lactate value of 1.75 (1.27-2.52) 
mmol/L in the type D personality. Comparisons 
according to personality types, outcomes and initial 
parameters are shown in Table 3.

No statistically significant difference in terms of per-
sonality types was found in the development of 
ARDS, need for vasopressor, need for sedation, 
administration of RRT, vitamin support. However, 
systemic steroid use was higher in type A personality 
(63.3%), when compared with type B (43.8%) (p= 
0.041) (Table 4).

Table 1. Comparison of quantitative data according to mortality

Total Survived Non-survived p

Beginning n= 259 n= 143 n= 116   

External service/Hospital stay duration 2 (0-8) 2 (0-8) 2 (0-8) 0.705

Age (year) 66 (53-76) 65 (48-74) 69 (58-77.75) 0.067

Height (cm) 169 (160-175) 168 (160-175) 170 (160-175) 0.649

Weight (kg) 70 (60-80) 70 (60-80) 70 (60-80.75) 0.656

APACHE II 22 (15-28) 20 (15-25) 24 (15-31) 0.027

SOFA 8 (6-11) 8 (6-10) 9 (6.25-12) 0.080

Hospital application in the last year 4 (2-10) 3 (2-10) 4 (2-10) 0.121

Smoke (Package/day) 0 (0-1) 0 (0-1) 0 (0-1) 0.473

Outcome        

The number of total Atb day 17 (10-30) 18 (10-30) 15.5 (8-30.5) 0.232

Non-IMV stay duration (day) 0 (0-2) 0 (0-2) 0 (0-2.75) 0.493

IMV stay duration (day) 7 (2-18) 5 (1-18) 8 (4.25-18) 0.004

Intensive care stay (day) 12 (7-25) 12 (6-25) 11.5 (7-22.75) 0.491

Hospital stay duration (day) 23 (13-39) 28 (16-40) 18.5 (10-37) 0.005 

Frequencies are shown as n (%), nonparametric values as medians (IQR: 27-75). Bolds show statistically significance.
APACHE: Acute physiology and chronic health evaluation, SOFA: Sequential organ failure assessment, IMV: Invasive mechanical ventilation,  
Atb: Antibiotic, MV: Mechanical ventilator, IC: Intensive care, CRP: C-reactive protein.
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Table 2. Comparison of mortality in sepsis according to phenotypic characteristics

Survived Non-survived Total p

Parameter n (%) n (%) n (%)

Sex
Female
Male

 
74 (64.3)
69 (47.9)

 
41 (35.7)
75 (52.1)

 
115 (100)
144 (100)

0.008

Blood group
0
A
B
AB

 
47 (54)
69 (59)

17 (44.7)
10 (58.8)

 
40 (46)
48 (41)

21 (55.3)
7 (41.2)

 
87 (100)
117 (100)
38 (100)
17 (100)

0.478

Rh Factor
-
+

17 (42.5)
126 (57.5)

23 (57.5)
93 (42.5)

40 (100)
219 (100)

0.113

Medical history
No
Yes

47 (51.1)
96 (57.5)

45 (48.9)
71 (42.5)

92 (100)
167 (100)

0.322

RI history
No
Yes

106 (55.5)
37 (54.4)

85 (44.5)
31 (45.6)

191 (100)
68 (100)

0.877

Atopy existence
No
Yes

131 (55.5)
12 (52.2)

105 (44.5)
11 (47.8)

236 (100)
23 (100)

0.93

Familial genetic disease
No
Yes

121 (56.3)
22 (50)

94 (43.7)
22 (50)

215 (100)
44 (100)

 
0.551

Cancer in the family
No
Yes

91 (57.6)
52 (51.5)

67 (42.4)
49 (48.5)

158 (100)
101 (100)

0.335

Frequent diet history
No
Yes

126 (53.8)
17 (68)

108 (46.2)
8 (32)

234 (100)
25 (100)

0.254

Immunosuppression
No
Yes

102 (60)
41 (46.1)

68 (40)
48 (53.9)

170 (100)
89 (100)

0.032

Smoke
No
Yes

79 (56.8)
64 (53.3)

60 (43.2)
56 (46.7)

139 (100)
120 (100)

0.572

Active sport
No
Yes

127 (54.7)
16 (59.3)

105 (45.3)
11 (40.7)

232 (100)
27 (100)

0.809

Reading habit
No
Yes

84 (56.4)
59 (53.6)

65 (43.6)
51 (46.4)

149 (100)
110 (100)

0.661

Diet
High carbohydrate
High protein 
Mediterranean type
Vegan/vegetarian

72 (60)
41 (52.6)
30 (51.7)

0 (0)

48 (40)
37 (47.4)
28 (48.3)
3 (100)

120 (100)
78 (100)
58 (100)
3 (100)

0.185
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Post-hoc Adjusted Bonferroni method was used to 
analyze the significance of personality traits accord-
ing to mortality (p= 0.038). After the analysis, it was 
determined that the significant difference was caused 
by type A and type B personal traits. C type and D 
type personal traits were determined similar with 
both A and B personal traits (Table 2). Afterwards, 
univariate and multivariate logistic regression analy-
sis were evaluated on a total of 202 patients of which 
90 in type A and 112 in type B. In the univariate 
analysis of independent variables according to mor-
tality of 202 patients, gender and personality traits 
were determined as statistically significant parame-
ters on mortality. A multivariate logistic regression 
analysis was performed by adding the APACHE II 
score, and similarly, gender and personality trait 
(being male rather than female, being type B rather 
than type A) were determined as statistically signifi-
cant independent variables on mortality (Table 5).

DISCUSSION

The hypothesis that personality affects the develop-
ment and course of physical diseases emerged has 
many times and in many forms throughout the history 

of medicine (9). Research on personality and health 
can provide useful interventions for the prevention and 
management of physical illnesses. In our study, based 
on this hypothesis, the relationship between sepsis/
septic shock states and personality types, was exam-
ined. As a result of this study, mortality rates signifi-
cantly increased in patients with type A personality 
trait among individuals diagnosed with sepsis/septic 
shock compared to other personality traits (B, C and 
D). Behavior patterns suggest that personality influenc-
es daily habits related to health (e.g. smoking, diet, 
exercise). A wide variety of health conditions are asso-
ciated with major personality traits, and these factors 
may mediate the relationship between personality and 
illness (10). Numerous previous studies have revealed 
the Type A behavior pattern (TABP) as a coronary risk 
factor (11-14). Houston have shown that Type A indi-
viduals have larger cardiovascular and neuroendo-
crine responses to a variety of stressors (15). 

Sepsis is defined as “life-threatening organ dysfunc-
tion caused by a unregulated host response to infec-
tion”, while septic shock is defined as a subset of 
sepsis in which underlying circulatory and cellular/

Table 2. Comparison of mortality in sepsis according to phenotypic characteristics (continue)

Survived Non-survived Total p

Parameter n (%) n (%) n (%)

Coffee consumption
0
1-2
3-4
>5

90 (55.2)
44 (54.3)
8 (61.5)
1 (50)

73 (44.8)
37 (45.7)
5 (38.5)
1 (50)

163 (100)
81 (100)
13 (100)
2 (100)

0.968

Tea consumption
0
1-2
3-4
>5

5 (38.5)
53 (55.2)
42 (56)

43 (57.3)

8 (61.5)
43 (44.8)
33 (44)

32 (42.7)

13 (100)
96 (100)
75 (100)
75 (100)

0.653

Daily activity
Level 1
Level 2
Level 3

55 (57.3)
46 (54.8)
42 (53.2)

41 (42.7)
38 (45.2)
37 (46.8)

96 (100)
84 (100)
79 (100)

0.857

Personal trait
Type A
Type B
Type C 
Type D

39 (43.3)a

71 (63.4)b

22 (59.5)a,b

11 (55)a,b

51 (56.7)
41 (36.6)
15 (40.5)

9 (45)

90 (100)
112 (100)
37 (100)
20 (100)

0.038

RI: Respiratory insufficiency. 
Frequencies are expressed as n (%). Consumption habits are expressed in the form of daily cups. There is a statistically significant limit of 0.05 and 
bold p values represent statistical significance.
Each superscript letter denotes a subset of personal trait categories whose row proportions do not differ significantly from each other at the 0.05 level.
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Table 3. Comparison of quantitative data according to character traits

Type A Type B Type C Type D p

Beginning          

External service/Hospital stay 
Duration (day)

1 (0-7.25) 2 (0-9.5) 2 (0-6.5) 5.5 (1.25-13.5) 0.219

Age (year) 68 (58.75-78) 66 (49.25-75.75) 64 (41-74) 70 (55-75.5) 0.227

Height (cm) 170 (163.75-176) 170 (160-175) 160 (155-168.5) 168 (160-174.25) <0.001

Weight (kg) 70 (60-85) 70 (60-80) 66 (55-75) 76 (60.5-84) 0.310

APACHE II 22.5 (14.75-29) 21.5 (17-28) 20 (13.5-25) 23 (11.25-27.75) 0.836

SOFA 8 (6-12) 9 (6-11) 8 (6-10) 6.5 (5-12) 0.640

Hospital application in a year 4 (2-10) 4 (2-8) 4 (2-15) 3.5 (2-10) 0.637

Smoke (Package/day) 0.5 (0-1) 0.25 (0-1) 0 (0-0.75) 0 (0-0.375) 0.010

Outcome          

Total atb day 17 (10-30.25) 18.5 (9-31.75) 16 (9.5-27) 15 (10-34) 0.966

Non-IMV duration (Day) 0 (0-3) 0 (0-2) 0 (0-2) 0 (0-5) 0.910

IMV duration (day) 8 (2.75-18) 7 (3-18) 7 (3.5-17.5) 3.5 (1.25-14.25) 0.610

Intensive care duration (Day) 13 (7-24.25) 11.5 (7-25.75) 11 (6-27) 8.5 (4.25-23.5) 0.627

Hospital duration (Day) 21 (14-36.25) 23 (12-39.5) 28 (13.5-43.5) 20.5 (14.25-37.25) 0.878

Sepsis          

CRP (mg/L) 79.78 (31.9-149.5) 110 (51.7-190) 167 (76.3-252) 76.5 (44.6-159.9) 0.012

WBC (x109/L) 13.6 (6.7-17.3) 12.8 (8.84-16.85) 11.9 (4.6-18.68) 14.6 (10.7-18.5) 0.712

Neutrophil % 87.35 (80.5-92.0) 85.8 (78.1-90.9) 83.1 (72.4-90) 87.8 (85.1-91.1) 0.374

Lymphocyte % 6.71 (4.1-11.1) 7.4 (4-13.8) 8.4 (4-24.1) 4.7 (3.3-7.7) 0.150

Eosinophil % 0.03 (0-0.3) 0.2 (0-0.9) 0.1 (0-1.1) 0.1 (0-0.3) 0.080

Glucose (mg/dl) 156 (114.5-208) 167 (123.5-218.5) 147 (118-215) 155 (136.5-172.5) 0.682

Albumin (g/dl) 2.8 (2.4-3.3) 2.7 (2.2-3.0) 2.7 (2.3-3.5) 2.7 (2.2-3.6) 0.588

Procalcitonin (ng/ml) 2.5 (0.96-11.58) 2.08 (1.03-7.87) 2.68 (0.82-7.7) 2 (0.632-3.88) 0.676

Uric acid (g/dl) 5.25 (4.2-6.5) 4.2 (3.2-6.05) 7.2 (4.5-9.8) 5.75 (3.2-9.4) 0.109

BUN (mg/L) 40 (28-61) 45 (27-65) 46.5 (31-63) 46.15 (24.2-79.5) 0.620

Creatinine (mg/dl) 1.38 (0.8-1.98) 1.175 (0.7-2.65) 1.26 (0.7-1.7) 1.18 (0.71-1.97) 0.754

Lactate 1 (mmol/L) 2.6 (1.75-4.7) 2.3 (1.4-3.3) 2 (1.4-2.7) 1.75 (1.27-2.52) 0.014

Lactate 2 (mmol/L) 2.4 (1.45-3.9) 2.1 (1.2-3.47) 2.1 (1.4-2.9) 1.7 (1.05-2.6) 0.190

Lactate 3 (mmol/L) 1.9 (1.3-3.8) 2 (1.2-3.65) 1.85 (1.32-2.27) 1.4 (0.9-2.42) 0.297

Lactate 4 (mmol/L) 1.8 (1.1-2.8) 1.6 (1-3.75) 1.5 (0.95-2.4) 1.5 (1.1-2.3) 0.717

ALT (u/L) 27 (14-46) 23 (14.1-48) 31 (13.5-79) 26.5 (13.25-85.25) 0.927

AST (u/L) 33 (19-68) 30 (21-52) 34 (24.7-99.5) 48.5 (19.25-107.75) 0.648

SOFA 8 (5-10) 9 (5-11) 8 (6-10) 6.5 (4.75-10.25) 0.589

Body temperature (°C) 36.9 (36.5-38.1) 37.7 (36.7-38.5) 37.9 (36.8-38.3) 37.6 (36.6-38.2) 0.077

Pulse (pulse/min) 110 (96-120) 110 (100-128) 101 (86-120) 110 (93-130) 0.178

Respiratory rate (/min) 24 (0-30) 24 (0-30) 25 (16-30) 19.5 (0-23.5) 0.290

Frequencies are shown as n (%), nonparametric values as medians (IQR: 27-75). Bolds show statistically significance.
APACHE: Acute physiology and chronic health evaluation, SOFA: Sequential organ failure assessment, IMV: Invasive mechanical ventilation, Atb: 
Antibiotic, MV: Mechanical ventilator, CRP: C-reactive protein, WBC: White blood cell, BUN: Blood urea nitrogen, ALT: Alanine aminotransferase, 
AST: Aspartate aminotransferase.
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metabolic abnormalities are deep enough to signifi-
cantly increase mortality (4). The "host" characteris-
tics, which are the subject of this definition, should of 
course be important in the disease response. 
Potentially stressful living conditions affect the way 
the person copes with them, neuroendocrine 
response to stress, immune function, inflammation, 
and cardiovascular responses, and this contributes to 
the development of the disease (16).

Our intensive care patients, who were included in 
the study, were questioned in terms of their life styles 
besides their personality traits. There was no signifi-
cant difference between the patients' daily activity, 

tea and coffee consumption, reading habits, smoking 
habits, blood groups, atopy histories, and septic 
shock and mortality. This result may be associated 
with the small number of patients enrolled in the 
study and the fact that the information was obtained 
from relatives (due to insufficient or incomplete infor-
mation), not patients, due to their clinical status. On 
the other hand, a comprehensive comparison could 
not be made due to the lack of data on this subject in 
patients with sepsis in the literature.

Type A and Type B personality were first observed by 
two cardiologists Meyer Friedman and Rosenman. 
The idea arose for the first time when the upholsterer 

Table 4. Comparison of morbidity and interventions according to personal characteristics

Type A Type B Type C Type D Total p

Parameter n (%) n (%) n (%) n (%)

ARDS development
No
Yes

63 (70)
27 (30)

84 (75)
28 (25)

30 (81.1)
7 (18.9)

16 (80)
4 (20)

193 (74.5)
66 (25.5)

0.544

Vasopressor need
No
Yes

16 (17.8)
74 (82.2)

19 (17)
93 (83)

8 (21.6)
29 (78.4)

7 (35)
13 (65)

50 (19.3)
209 (80.7)

0.282

Sedation need
No
Yes

17 (18.9)
73 (81.1)

34 (30.4)
78 (69.6)

12 (32.4)
25 (67.6)

8 (40)
12 (60)

71 (27.4)
188 (72.6)

0.120

Systemic steroid
No
Yes

33 (36.7)
57 (63.3)

63 (56.3)
49 (43.8)

19 (51.4)
18 (48.6)

11 (55)
9 (45)

126 (48.6)
133 (51.4)

0.042

RRT
No
Yes

57 (63.3)
33 (36.7)

81 (72.3)
31 (27.7)

27 (73)
10 (27)

15 (75)
5 (25)

180 (69.5)
79 (30.5)

0.470

Vitamin support
No
Yes

55 (61.1)
35 (38.9)

76 (67.9)
36 (32.1)

25 (67.6)
12 (32.4)

18 (90)
2 (10)

174 (67.2)
85 (32.8)

0.100

Total 90 (100) 112 (100) 37 (100) 20 (100) 259 (100)

Frequencies are expressed as n (%), Consumption habits are expressed in the form of daily cups. There is a statistically significant limit of 0.05 and 
bold p values represent statistical significance.
ARDS: Acute respiratory distress syndrome, RRT: Renal replacement therapy.

Table 5. Regression analysis of independent variables affecting mortality in patients with sepsis

Univariant Multivariant

OR (%95 CI) p OR (%95 CI) p

Sex* 2.125 (1.189-3.789) 0.011 2.013 (1.111-3.650) 0.021

Personal Trait** 0.442 (0.250-0.779) 0.005 0.446 (0.250-0.795) 0.006

APACHE II 1.017 (0.987-1.047) 0.278

* Sex: Being male rather than female.
** Being a type B personality rather than Type A.
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who was repairing the living room chairs said that 
most of the chairs were only torn from the front. From 
this situation, both cardiologists realized that many of 
the patients with cardiac diseases were worried and 
had a hard time waiting for their examinations. Using 
this observation as a starting point and based on their 
own clinical practice, Friedman and Rosenman con-
cluded that their patients exhibited two very different 
behavioral patterns (6). Due to Friedman and 
Rosenman's study, it is often thought that Type A per-
sons experience the worst consequences of stress 
such as heart attacks. More than impatience, which 
is the characteristic feature of Type A, anger and hos-
tile feelings cause heart problems (17). 

As a result of our study, it was observed that individu-
als with A-type personality structure have higher sever-
ity of their response to infection, as well as the cardiac 
risks they carry, and disease control is more difficult 
for them. In addition to the increased mortality of sep-
sis/septic shock in these individuals, the need for ste-
roids increased significantly compared to the B, C and 
D type personalities. In our study, while 57 (63.3%) of 
90 patients with A-type personality trait needed sys-
temic steroids, only 49 (43.8%) of 112 people with 
B-type personality traits needed steroids. Exposure to 
stress initiates a series of responses in the organism. 
These responses are aimed at increasing survival. This 
condition, called the stress response, is governed 
mainly by two systems: the sympathetic nervous sys-
tem and the hypothalamo-pituitary-adrenal axis (HPA). 
As a result of the activation of HPA axis, steroid syn-
thesis increases and steroid regulates the immune, 
cardiovascular and metabolic changes required to 
cope with stress (18). In a septic patient, steroids, both 
in the HPA axis and intracellularly, are very different 
from those in a healthy person. Impairment in cortisol 
production and its effects on tissue level and relative 
cortisol insufficiency occur. The results of our study 
show that inadequacy in stress response is more prom-
inent in Type A personality.

The failure of new treatment strategies in multi-center 
studies led to the need to focus on the biological 
phenotype of the individual and to adopt a personal-
ized treatment approach.

It is becoming increasingly clear that standard physi-
ological and biochemical variables are associated 
with the patient's underlying biological phenotype/
endotype/subendotype. Although biomarker studies 
in sepsis and ARDS are beneficial in some subgroups 

to the parameter examined (e.g., fluid, PEEP, cortico-
steroids, statins), they reveal variable host responses 
by harming others (19-21). However, drug and 
device trials are often based on the "one-size-fits all" 
regimen, without considering the underlying biolog-
ical phenotype of the patient.

The limitations of our study were first based on the 
interpretations of the patients' personality, the obser-
vational descriptions and statements of the first-de-
gree relatives of the patient. There was no profession-
al definition. Second, data could not be compared 
between sepsis and septic shock conditions due to 
the small number of patients with only sepsis diagno-
sis. Due to the small number of patients, subgroup 
data could not be compared.

The importance of individual variability in organism 
response to disease and treatment success in patients 
with sepsis/septic shock is supported observationally 
and by a large number of literature data. As a result 
of our study, mortality increased significantly in 
patients with A-type personality trait among individ-
uals diagnosed with sepsis/septic shock compared to 
other personality traits. Blood lactate levels increased 
significantly in the early period of these patients and 
they required more steroid due to severity of the dis-
ease. While organizing sepsis/septic shock treat-
ments, disease severity and mortality can be predict-
ed according to personality traits. These results 
should be supported by studies with higher number 
of patients and with different patient subgroups.
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