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Introduction: Personality type D, characterized by traits such as anxiety and negative affectivity, 

can significantly influence individuals' mental and physical health. This study aims to investigate 

the relationship between personality type D and fluctuations in blood factors in patients preparing 
for surgery at Imam Hospital in Ilam City.  

Materials & Methods: The instruments used included a Type D personality questionnaire and 

assessments of blood factors. A total of 60 participants were selected through convenience 

sampling. The Chi-square and Pearson correlation coefficients were applied in the significance less 
than 0.01. Data analysis performed using SPSS software version 16. 

Results: The results indicated a significant relationship between personality type D and certain 

blood factors, specifically white blood cells (WBC), red blood cells (RBC), neutrophils (NeU), and 

lymphocytes (Lym) (P < 0.01). However, no significant correlation was found between personality 

trait D and other blood factors (P < 0.056). 

Conclusion: These findings suggest that personality type D may impact patients' physiological 

responses to stress, reflected in changes in specific blood factors. The lack of significant 

correlations with other blood factors underscores the complexity of interactions between 

psychological states and biological responses. Addressing mental health and stress reduction prior 
to surgery may improve outcomes and enhance overall patient well-being. 
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Introduction 
The concept of personality type D encompasses 

a combination of traits that may adversely affect 

health (1). Specifically, this personality type is 

characterized by a tendency toward negative 

emotions (e.g., anxiety and irritability) and 

social inhibition (e.g., self-doubt). The 

classification of personality type D is based on 

the framework developed by Denollet et al. (2), 

which includes two dimensions: negative 

emotions and social inhibition (3). Individuals 

with personality type D often exhibit low self-

esteem and are more susceptible to negative 

emotions such as worry, stress, depression, and 

anger (4). 

In the past decade, numerous studies have 

examined the relationship between personality 

type D and various psychological and social 

issues (5). Common symptoms associated with 

this personality type include depression, anxiety, 

post-traumatic stress disorder (PTSD), chronic 

stress, pessimism, and low self-esteem (5). 

These symptoms can lead to a diminished 

quality of life and reduced psychological well-

being (5). 

Surgery inherently involves stress and anxiety, 

triggering physiological (endocrine) and 

psychological reactions that can exacerbate fear 

and anxiety (6). Annually, over 6 million 

patients worldwide undergo surgical procedures. 

Upon admission, patients may experience mild, 

moderate, or severe anxiety, which necessitates 

a tailored approach to medical and nursing care 

based on their anxiety levels (6). Patients who 

are mentally and physically prepared for surgery 

typically experience smoother surgical outcomes 

due to their increased relaxation (6). This state 

of relaxation can help mitigate complications, 

resulting in milder pain tolerance, a reduced 

need for medication, and shorter hospital stays 

(7). 

Furthermore, social conflicts, isolation, and 

recurrent anxiety can elevate levels of 

depression and negatively impact immune 

function (8). White blood cells play a crucial 

role in the body’s defense against viruses and 

bacteria, as well as in the replacement of old 

cells with new ones (8, 9). Blood types represent 

significant traits that vary among populations 

worldwide; understanding these variations may 

facilitate the recognition of other traits, 

including personality characteristics (9). 

Research indicates that women typically require 

more blood than men during surgical 

procedures. This increased demand is often 

attributed to lower preoperative hematocrit 

levels among female patients (6). 

Stress and anxiety are common in life, 

particularly in situations such as surgery. Each 

year, many individuals undergo surgical 

procedures, and the resultant stress can be 

profound (8). This anxiety and stress can lead to 

cognitive and physiological changes, including 

diminished immunity, increased heart rate, 

elevated blood pressure, alterations in blood 

factors due to bleeding, heightened pain 

perception, and delayed recovery (9). 

Therefore, identifying individuals with 

personality type D and implementing strategies 

to reduce their stress and anxiety prior to surgery 

is critical. Addressing these concerns can 

significantly impact surgical outcomes, 

minimize complications, and mitigate 

detrimental effects on the immune system and 

overall physiology. 

Materials and Methods 
This study was conducted to be a cross-sectional 

study. The purpose of this study was to identify 

individuals with personality type D and 

implement strategies to reduce their stress and 

anxiety prior to surgery in Ilam City (Iran) in 

2020. The research population comprised 60 

samples who referred to Imam Khomeini 

hospitals in Ilam City. By considering the first 

error of 0.05 and the second error of 0.90 and 

putting in the below formula, total participants 

were shown to be 60 samples. 

 (    
 ⁄
     )

 

  
 

Inclusion criteria included 18 years old or older, 

men and women, must be scheduled for surgery 

and deemed medically stable by their treating 
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physician, willing to complete the D-Type 

Personality Questionnaire, and written informed 

consent must be obtained from all participants 

prior to inclusion in the study. Exclusion 

consisted of individuals with severe psychiatric 

disorders, cognitive impairments, or serious 

medical conditions—such as chronic infections 

or cancer—that could affect personality 

assessment or blood parameters will be excluded 

from the study. Participants taking medications 

that impact blood cell counts, such as 

chemotherapy or steroids, or those who have 

undergone surgery within the past three months 

will also be excluded. Pregnant women are not 

eligible to participate. Furthermore, individuals 

who refuse to provide informed consent or 

complete the personality assessment will not be 

included in the study. 

Measurement & Validity and Reliability 

 

1. Demographic form 
Demographic variables included age, gender, 

education level and, type of surgery. 

 

2. D-Type Personality Questionnaire (DS-

14) 
This tool has 14 questions developed in 2005 by 

Denollet et al. (2). This scale is graded incorrect, 

partially incorrect, no idea, partially correct, and 

correctly in the five-point Likert scale, which is 

assigned to each of the grades, zero, one, two, 

three, and four. The highest score that a person 

can get in this questionnaire is 56, and the 

lowest is zero. The closer a person's score is to 

56, it means that the person is in type D 

personality. The validity of this tool has been 

done, and its reliability is calculated based on 

Cronbach's alpha calculation equal to 0.86. In 

this research, validity was acceptable and 

reliability was 0.85 (Cronbach's alpha). 

In order to select the study population, patients 

admitted to the surgical section were selected to 

participate in the study. Thirty adult males and 

thirty females undergoing rhino, cesarean 

section, sinus, and other surgeries were 

randomly selected by convenience sampling. 

Using a researcher-made questionnaire, initial 

information was obtained after obtaining written 

consent. Before surgery, patients received two 

milliliters of blood to count blood cells. A 

personality type D questionnaire (DS-14) was 

completed by patients to assess the personality 

traits of patients before surgery. Using a cell 

counter, the number of red blood cells (RBC) 

and white blood cells (WBC) (including 

neutrophils, lymphocytes, eosinophils, 

basophils, and monocytes), as well as platelets, 

can be quantified. Additionally, some of these 

devices are capable of measuring hemoglobin, 

hematocrit, mean corpuscular volume (MCV), 

mean corpuscular hemoglobin (MCH), mean 

corpuscular hemoglobin concentration (MCHC), 

and the morphology of red blood cells. 

Ethical consideration 
The ethical considerations include guaranteeing 

integrity in the library collection and data report, 

securing written informed consent from all 

participants in compliance with the Declaration 

of Helsinki's requirements, and following rules 

for performing treatments with human beings. 

 

Statistical and Data analysis 
Statistical tests conducted in this study included 

chi-square (to observe demographic variables 

among groups) and person correlation (to assess 

the relationship between personality trait D and 

blood factors). A significance level of less than 

0.05 was considered in the analysis. Data 

analysis was performed using SPSS software 

version 16. 

Results 
The majority of male genders were married, had 

high school degrees, and underwent sinus 

surgery, whereas the majority of female genders 

were married, had a higher degree in diploma, 

and underwent rhinoplasty surgery. The chi-

square test showed no significant differences 

between the demographic variables of the 

control and intervention groups (Table 1). 
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Table 1. Demographic Characteristics of Participants 

Variable  Male (30) Female (30) P Value (Chi-Square) 

Marital Status Single 12(%40) 9(%30) 0/760 

Married 18(%60) 21(%70) 

Education Illiterate 3(%10) 6(%20) 0/967 

Elementary 6(%20) 3(%10) 

Secondary School 1(%3) 3(%10) 

High School 18(%60) 0(%0) 

Diploma or higher 2(%6) 18(%60) 

Types of Surgeries Rhinoplasty 4(%7) 12(%40) 0/399 

Sinus 12(%40) 3(%10) 

Cesarean 0(%0) 3(%10) 

Mammoplasty 0(%0) 0(%0) 

Hernia 6(%20) 9(%30) 

Prostatectomy 2(%6) 0(%0) 

Thorax 2(%6) 3(%10) 

Cataract 2(%6) 2(%6) 

Cholecystectomy 2(%6) 10(%33) 

The mean scores of WBC 9165 with a standard 

deviation of 4.10, the mean scores of RBC 4192 

with a standard deviation of 0.61, the mean 

scores of NeU were 64.52 with a standard 

deviation of 12.79, and Lym with a mean of 

39184 and a standard deviation of 10.10 (Table 

2). The blood factors before surgery indicate that 

Table 2 provides the mean and standard 

deviation for various blood factors prior to 

surgery, reflecting the baseline physiological 

status of the participants. The mean white blood 

cell (WBC) count was 9.56, which falls within 

the normal range, while the mean red blood cell 

(RBC) count was 4.92. The hemoglobin (Hb) 

level of 14.00 indicates an adequate capacity for 

oxygen transport (Table 2). 

The psychological variables and blood factors 

revealed that Pearson correlation coefficients 

indicated a relationship between the 

psychological variables (assessed through the D 

personality questionnaire) and blood factors. 

Significant correlations were observed, some of 

which were statistically significant at the 1% 

level, while others were significant at the 5% 

level (marked with -). For instance, there was a 

significant positive correlation between WBC 

and D personality (r=0.348, p=0.006), 

suggesting that individuals with higher D 

personality scores may also have higher WBC 

counts. Other significant correlations included 

Lym (the lymphocyte count) and D personality 

(r = 0.354, p = 0.006), indicating that as D 

personality scores increase, lymphocyte levels 

may also rise. In summary, this comprehensive 

analytical study explores the relationship 

between psychological variables and blood 

factors among a surgical population. The 

demographic analysis reveals the distribution of 

participants based on age and education, while 

the results of the D personality questionnaire 

indicate a trend towards negative emotions and 

social insecurity. Correlation analysis 

demonstrates that certain psychological traits, 

particularly those measured by the D personality 

questionnaire, have significant relationships with 

specific blood factors, notably WBC and 

lymphocyte levels. This may imply that 

individuals with positive personality traits 

exhibit better physiological responses, as 

indicated by their blood factor profiles (Table 3). 
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Table 2. Analysis of blood factors before and after surgery 

Blood factors Mean Standard deviation 

WBC before surgery 9.56 4.10 

RBC before surgery 4.92 0.60 

Hb before surgery 14.00 1.96 

MHC before surgery 28.42 2.93 

MCV before surgery 83.37 6.40 

MCHE before surgery 34.05 2.19 

Platelet before surgery 249.43 61.19 

Neu before surgery 64.52 12.79 

Lym before surgery 39.84 10.10 

Eos before surgery 2.31 1.04 

Mono before surgery 2.64 1.11 
HB: Haemoglobin, HCT: Haematocrit, MCV: mean cell volume, MCH: Mean cell 

haemoglobin, MCHC: Mean cell haemoglobin concentration, PLT: platelet count 

 

Table 3. Correlation coefficients and level of significance of psychological variables and blood factors 

 
Blood factors WBC RBC HET HB MCH MCV MCHE Platelet Neu Lym Eos 

Psychological variables 

Correlation coefficient 

R 

0.348** 0.256

* 

-

0.174 

-

0.18

2 

0.009 0.168 -0.164 0.024 0.282

* 

0.354

** 

-0.077 

P value 0.006 0.048 0.184 .163 0.945 0.199 0.211 0.855 0.031 0.006 0.645 

Correlation coefficient 

R 

0.054 0.239 -.030 .249 -0.257* -0.183 0.105 -0.070 0.042 -0.096 0.058 

P value 0.682 .066 .823 .055 0.047 0.162 0.426 0.593 0.755 0.472 0.729 

HB: Haemoglobin, HCT: Haematocrit, MCV: mean cell volume, MCH: Mean cell haemoglobin, MCHC: Mean cell haemoglobin concentration, 

PLT: platelet count 

Discussion  
The aim of this study was to investigate the relationship 

between personality trait D and blood factors in patients 

preparing for surgery. The results indicated a significant 

relationship between personality trait D and blood 

factors. This finding is consistent with the research of 

Ader et al. (10) and Glass & Kiko et Glass (11). In their 

study, the researchers administered the influenza virus 

vaccine to the spouses of dementia patients. The subjects 

were then compared to caregivers whose spouses did not 

have dementia. The results revealed that chronic stress, 

due to the feelings of helplessness experienced by 

dementia caregivers and their frustration over the 

inability to control the disease, led to weaker antibody 

responses and a diminished virus-specific T-cell response 

to the vaccine in these caregivers. This phenomenon was 

not observed in the control group, whose spouses did not 

suffer from dementia. A similar study in the UK 

confirmed these findings. Furthermore, another study 

using the chronic dementia stress model found that 

caregivers exhibited lower levels of IgG antibodies 

compared to their peers (12). Comparable results were 

also observed with the meningitis vaccine (13, 14). 

Vaccine studies suggest that individuals who experience 

higher levels of anxiety, anger, and helplessness are at 

greater risk of disease and demonstrate weaker responses 

to viral and bacterial vaccines. These individuals are 

more likely to show poor responses to these pathogens, 

putting them at higher risk of infection and disease. This 

is particularly true for older adults, whose immune 

systems are often weaker compared to younger 

individuals. It is evident that there is a highly complex, 

bidirectional interaction between the central nervous 

system (CNS) and the immune system, mediated by 

endocrinological processes. The interaction between cells 

enhances immunity through cytokines, and changes in 

cytokine levels provide feedback to the brain, resulting in 

alterations in the hypothalamic-pituitary-adrenal axis and 

leading to pathological behaviors such as fever, loss of 

appetite, changes in sleep patterns, and depression. A 

clear example of this feedback loop is the effect of 

interleukin-1 (IL-1) on the hypothalamus’s production of 

corticotrophin-releasing hormone (CRH) (15). CRH can 

trigger the hypothalamic-pituitary-adrenal axis, leading 

to elevated levels of stress hormones, making the 

situation even more complex. However, researchers in 

the field of psychoneuroimmunology have made 

significant progress in unraveling these complexities 

underlying mind-body interactions. These findings 

suggest that disruptions in vital neuroendocrine balance 

can easily affect wound healing. In Ader et al.'s study (1), 

animals that were socially stable had lower 



Psychological Relationship and Blood Factor 

 

6 

concentrations of immunodeficiency RNA post-

vaccination compared to socially unstable animals. The 

socially stable animals also lived longer. Moreover, the 

biological impact of immune variables was more 

pronounced in animals under higher stress and those with 

less social support. Ader, in a longitudinal study of men 

with AIDS, found that those experiencing higher levels 

of stress and lower social sensitivity were more likely to 

develop AIDS symptoms over a five-year period. The 

key takeaway is that disturbances in immune regulation. 

This descriptive correlational study, conducted on 60 

women with breast cancer at Golestan Hospital in Ahvaz, 

found a significant inverse relationship between Type D 

personality and perceived stress with health behaviors. 

Multiple regression analysis revealed that these two 

variables are strong predictors of patients' health 

behaviors. The findings suggest that individual factors, 

particularly negative affect and social inhibition, along 

with perceptual factors like perceived stress, play a 

crucial role in the health behaviors of breast cancer 

patients (24). 

Social, economic, and cultural factors that may influence 

the relationship between type D personality and blood 

factors were not controlled for in this study. 

Additionally, the cross-sectional design of the study does 

not facilitate the identification of causal relationships, 

and conducting longitudinal studies is recommended for 

a better understanding of this connection. Moreover, the 

lack of attention to the psychological status of other 

participants and its impact on their mental and physical 

health could impose limitations on the interpretation of 

the results. 

Conclusion 
This study reveals a significant positive correlation 

between Type D personality traits and specific blood 

markers, particularly white blood cell (WBC) and 

lymphocyte counts. This indicates that individuals 

exhibiting higher levels of Type D personality traits may 

experience heightened immune responses, as reflected in 

their blood profiles. The study’s findings show that Type 

D personality may play a crucial role in influencing 

physiological health, especially in surgical contexts. The 

implications of this correlation are significant; they 

highlight the potential impact of psychological factors on 

physiological outcomes, including surgical recovery and 

overall health. The observed relationship between Type 

D personality and blood markers points to the necessity 

of addressing psychological well-being in medical 

settings, particularly for patients undergoing surgical 

procedures. Therefore, enhancing social support and 

reducing stress could be vital strategies to optimize 

patient recovery and resilience. 

Future research should investigate the complex interplay 

between personality traits and physiological responses in 

various medical contexts. By developing 

interdisciplinary approaches that incorporate psychology, 

immunology, and endocrinology, healthcare providers 

can better understand the factors influencing patient 

outcomes. Moreover, replicating this study with diverse 

patient populations could yield valuable insights into the 

broader biopsychosocial dynamics that affect recovery 

and health resilience. 

Acknowledgements 
We would like to express our gratitude to the staff at 

Imam Hospital for their assistance in conducting this 

research. We also appreciate the participants who 

generously gave their time to be part of this study. 

 

Financial support 

This study was supported by Islamic Azad University, 

Ilam, Iran. 

 

Conflict of interest 

The authors declare that there are no conflicts of interest 

regarding the publication of this paper. 

Authors’ contributions 

EN: Conceptualization, methodology, and data analysis, 

JM: Data collection and interpretation, AK: Writing—

original draft preparation and editing, VA: Supervision 

and project administration, SK: Literature review and 

contribution to the final manuscript. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Psychological Relationship and Blood Factor 

 

7 

References 

 
1. Hashemi T, Peymannia B. The relationship between type D 

personality and perceived stress with health behaviors in 

women with breast cancer. Iran J Psych Nurs. 2013; 1(4): 5. 

2. Pedersen SS, van Domburg RT, Theuns DA, Jordaens L, 

Erdman RA. Type D personality is associated with increased 

anxiety and depressive symptoms in patients with an 

implantable cardioverter defibrillator and their partners. 

Psychosomatic Med. 2004; 66(5): 714-719. DOI: 

10.1097/01.PSY.0000139611.87662.47 

3. Hyman SM, Paliwal P, Sinha R. Childhood maltreatment, 

perceived stress, and stress-related coping in recently abstinent 

cocaine dependent adults. Psychol Addict Behav. 2007; 21(2): 

233. DOI: 10.1037/0893-164X.21.2.233 

4. Ader R, Felten DL, Cohen N. Psychoneuroimmunology. 3rd 

ed. San Diego, CA: Academic Press; 2001. p. 100-105. 

5. Cohen F, Kemeny MF, Kearney KA, Zegans LS, Neuhaus 

TM, Conant MA. President stress as a predictor of genital 

herpes recurrence. Arch Int Med. 1999; 159(20): 2430-2436. 

DOI: 10.1001/archinte.159.20.2430 

6. Kiecolt-Glaser JK, Preacher KJ, MacCallum RC, Atkinson 

C, Malarkey WB, Glaser R. Chronic stress and age-related 

increases in the pro-inflammatory cytokine IL-6. Proc Natl 

Acad Sci. 2003; 100(9): 9090-9095. DOI: 

10.1073/pnas.1531903100 

7. Maes M, Ombelet W, De Jongh RX, Kenis G, Bosmans E. 

The inflammatory response following delivery is amplified in 

women who previously suffered from major depression. J 

Affective Dis. 2001; 63(2-3): 85-92. DOI: 10.1016/S0165-

0327(00)00156-5 

8. Masoud NA. Relationship between D personality type and 

its components with general health among university students. 

J Behavioral Sci. 2013; 5(2): 143-149. 

9. Aust H, Rüsch D, Schuster M, Sturm T, Brehm F, Nestoriuc 

Y. Coping strategies in anxious surgical patients. BMC Health 

Serv Res. 2016; 16: 1-0. 

10. Akbary M, Mamoud AM, Aslan AN. Relationship between 

stress and coping styles with coronary patients: role of sex 

factor. J Psych Clin Psychol. 2011; 15(4): 369-401. 

11. Glaser R, Kiecolt-Glaser JK. Stress damages the immune 

system and health. Discovery Med. 2005; 5(26): 165-169. 

12. Denollet J, Conraads VM, Brutsaert DL, De Clerck LS, 

Stevens WJ, Vrints CJ. Cytokines and immune activation in 

systolic heart failure: the role of type D. Brain Behav Immun. 

2003; 17(4): 304-306. DOI: 10.1016/S0889-1591(03)00035-9 

13. Grand GX, Romppel M, Barch J. Association between type 

D personality and prognosis in patients with cardiovascular 

disease: a systematic review and meta-analysis. Ann Behav 

Med. 2012; 43(3): 299-310. DOI: 10.1007/s12160-011-9360-1 

14. Grand GX, Romppel M, Glaesmer H, Petrowski K, 

Herman-Lingen R. The Type D Scale (DS14): Norms and 

prevalence of type D personality in a population-based 

representative sample in Germany. Pers Individ Dif. 2010; 

48(2): 935-936. DOI: 10.1016/j.paid.2009.11.016 

15. Howard SX, Hughes B, James J. Type D personality and 

hemodynamic reactivity to laboratory stress in women. Int J 

Psychophysiol. 2011; 80(4): 96-97. DOI: 

10.1016/j.ijpsycho.2011.01.004 

16. Kuper N, Denollet J, de Geus E, Boomsma D, Willemsen 

G. Heritability of type D personality. Psychosomatic Med. 

2007; 69(7): 675-677. DOI: 10.1097/PSY.0b013e318148cda0 

17. Denollet J. Type D personality: a potential risk factor 

refined. J Psychosom Res. 2000; 48(4): 255-266. DOI: 

10.1016/S0022-3999(00)00073-1 

18. Marx J. Inflammation and cancer: the link grows stronger. 

Science. 2004; 306(5704): 966-968. DOI: 

10.1126/science.1102547 

19. Padge H, DAX, Marucha PT, Sheridan JF. Restraint stress 

slows cutaneous wound healing in mice. Brain Behav Immun. 

1998; 12(4): 64-73. DOI: 10.1006/brbi.1998.0106 

20. Padge H, DAX, Glaser R. How stress influences the 

immune system. Trends Immunol. 2003; 24(8): 444-448. DOI: 

10.1016/j.it.2003.06.003 

21. Robin BS. Stress, immune function, and health: the 

connection. New York, NY: Wiley-Liss; 1999. p. 68-71. 

22. Segerstrom SC, Miller GE. Psychological stress and the 

human immune system: a meta-analytical study of 30 years of 

inquiry. Psychol Bull. 2004; 130(3): 601-630. DOI: 

10.1037/0033-2909.130.3.601 

23. Glaser R, Glaser JK. Stress damages the immune system 

and health. Discovery Med. 2005; 5(26): 165-169. 

24. Hashemi T, Peymannia B. The relationship between type D 

personality and perceived stress with health behaviors in 

women with breast cancer. Iran J Psych Nurs. 2014; 1(4): 36-

44. 

 


