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Purpose: Type D personality (TDP) has been recognized as a risk factor for many diseases.

The aims of our study were to estimate the prevalence of TDP and glycemic control on the

patients with type 2 diabetes mellitus (T2DM) and to assess their relationship between TDP

and socio-psychological factors, such as perceived stress, self-efficacy, self-care behaviors,

and psychological distress.

Patients and Methods: A total of 198 T2DM patients (male 62.6%, mean age 51.2±11.0,

mean HbA1c 7.3±1.8%) were recruited consecutively from the Department of Endocrinology

of a regional hospital in Taipei, Taiwan, from December 2017 to April 2018. They completed

questionnaires that contain questions about sociodemographic characteristics, TDP, illness-

related stress, self-efficacy, execution of diabetes management and emotional distress. Their

medical records were reviewed for biomedical data.

Results: Of the 198 patients, 82 (41.4%) had TDP. Controlling for sociodemographic

factors, patients with TDP were reported significantly poorer on glycemic control than

those without TDP (mean HbA1c (%) 7.6±1.9 vs 7.1±1.8, P<0.05). Compared to those

without TDP, the results showed significantly higher levels of perceived stress (P<0.001) and

psychological distress (anxiety and depression) (P<0.001), as well as significantly lower

levels of self-efficacy (P<0.001) and self-care behaviors (P<0.001) on patients with TDP.

TDP was positively correlated with perceived stress and psychological distress and nega-

tively correlated with self-efficacy and self-care behaviors scores.

Discussion: This study provides the evidence linking TDP with poor glycemic control, low

levels of self-efficacy and self-care behaviors, as well as high levels of perceived stress and

psychological distress, which highlights the screening of TDP and the tailored needs for the

care among T2DM patients with TDP.

Keywords: TypeD personality, type 2 diabetesmellitus, perceived stress, self-efficacy, self-care

behaviors, psychological distress

Introduction
Among different personality traits, Type D personality (TDP) is defined that

individuals simultaneously experience high levels of two personality traits, negative

affectivity (NA) and social inhibition (SI). NA is the tendency to experience

negative emotions across time and situations, while SI is the tendency of the self-

expression emotion inhibitor for the fears of others’ reactions during social

interactions.1–3 TDP can be assessed by means of a valid and reliable questionnaire,
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the Type D Scale (DS14), which consists of two 7-item

subscales to measure NA and SI.2

TDP is considered as a psychological risk factor in many

diseases. Existing pieces of evidence showed that standard

biomedical risk factors, such as blood pressure, cholesterol

level, obesity and poor cardiovascular outcome, are signifi-

cantly related to TDP.4–8 TDP also affects clinical factors

and poor prognosis in patients with diabetes.9

Nefs G et al reported the prevalence of TDP was 29% on

Dutch adults with diabetes.10 T2DM patients with TDP

experienced less social support but more stressful life

events, loneliness, depressed mood, anhedonia, and

anxiety.11–13 Milicevic et al discovered that T2DM patients

with TDP were less compliant about visits to primary-care

physicians.14 Li et al found that TDP had poor medication

adherence, associated with high HbA1c levels on T2DM

patients.15,16 Shao et al described T2DM patients with TDP

were associated with lower levels of self-efficacy, social

support and poor glycemic control.17 It is suggested that

TDP needs special clinical attention to psychological

assessment and treatment to prevent potential negative clin-

ical outcomes.18

It is known that socio-psychological factors, such as

self-efficacy, self-care behaviors, perceived stress, and

psychological distress play important roles in psychologi-

cal aspects of diabetes care. Self-efficacy is defined as the

belief in one’s capabilities to organize and execute the

courses of action that are required to produce the given

achievement.19 Strong self-efficacy has been associated

with better self-management behaviors in diabetes, includ-

ing the control of dietary habits, exercise, blood glucose

testing, and medication compliance.20,21 Poor self-efficacy

has been associated with increased depressive symptoms

and poor glycemic control.22 Obviously, self-efficacy

affects glycemic control and the outcome of diabetes.

Diabetes is often accompanied by psychological dis-

tress and stress. There is a significantly higher prevalence

of depression and anxiety on T2DM patients than the

general population.23,24 Psychological distress affects

treatment choices, self-management, and outcomes on

these patients.25–27 Additionally, researches on T2DM

individuals show that perceived stress disrupts diabetes

control indirectly through effects on diet, exercise, and

their self-care behaviors, which causes problems in the

effective management of diabetes.28,29

The aims of our study were to estimate the prevalence of

TDP on Taiwanese patients with T2DM, and also to assess

the relationship between TDP and socio-psychological

factors, such as perceived stress, self-efficacy, self-care

behaviors, and psychological distress on these T2DM

patients.

Patients and Methods
Study Setting and Participants
The study was approved by the ethics committee of the

regional hospital. Participants who visited the endocrine

clinics of the regional hospital in Taipei were recruited con-

secutively from the outpatients between December 2017 and

April 2018. The participants were provided with both written

consent and oral information regarding the study, who were

also informed that they were free to withdraw from the study

at any time. The study was conducted in accordance with the

Declaration of Helsinki.

According to the diagnostic criteria of American

Diabetes Association (2016), all the participants who were

diagnosed as T2DM were at least 20 years of age and were

receiving regular anti-diabetic treatment. Each one was

willing and was able to complete the questionnaire. The

following exclusion criteria were applied to the study in

order to simplify the variants of the study: participants were

having concurrent malignant tumors, type 1 or gestational

diabetes, late stage of cardiovascular, renal diseases or acute

complications, severe neurocognitive disorders or psychia-

tric illness (such as schizophrenia), and who were taking

antidepressants.

Data Collection
Under the guidance of the trained hospital staff, the eligi-

ble participants were firstly asked to complete the struc-

tured questionnaire, that contained demographic and

socioeconomic data in a quiet environment, and then five-

scale questionnaires (TDP, self-efficacy, self-care beha-

viors, perceived stress and psychological distress scales).

Each one completed the scales without mandatorily stipu-

lated time. Their medical records were reviewed to obtain

and confirm information on the medical history, treatment

and present glycosylated hemoglobin (HbA1c) level in the

past 3 months.

Type D Personality
TDP was assessed and diagnosed by using Type D Scale-

14, Taiwanese version-revised (DS14-TR),2,29 which con-

sists of two 7-item subscales to measure NA and SI,

respectively. Items are scored on a 5-point Likert scale

ranging from 0 (false) to 4 (true), with a total subscale
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score ranging from 0 and 28. TDP is determined while

both subscales score 10 points or higher. Both subscales

have been tested previously to be internally consistent

(Cronbach’s α=0.87 and 0.83 for NA and SI, respectively)

on T2DM patients.11

Self-Efficacy
We used the Chinese Version of DiabetesManagement Self-

Efficacy Scale (C-DMSES), developed by Vivienne Wu

et al30 in 2008. It contains 20 items that reflect the multiple

aspects of self-efficacy on diabetes patients, including diet

control, physical activity, symptom management, and role

function. Each item is on a score from 0 (no confidence at

all) to 10 (full confidence), with a total score between 0 and

200. The total score of the 20 items indicates the level of

self-efficacy. A higher score reflects better self-efficacy.

The Cronbach’s α value of the scale has been previously

estimated at 0.95.30

Self-Care Behaviors
We used the Chinese Version of Diabetes Self-Care Scale

(C-DSC), designed by Hurley et al31 in 1992 and modified

by Wang et al32 in 1998, to assess five domains of

a patient’s self-care behaviors to manage diabetes, which

includes diet control, physical activity, medication compli-

ance and glucose monitoring, prevention of diabetic foot,

and treatment of hyper/hypo-glycemia. It contains

26 items and each item is scored on a 5-point Likert

scale from 1 (totally disagree) to 5 (totally agree), with

a total score between 26 and 130. A higher score indicates

better self-care behaviors. The Cronbach’s α value of the

scale is between 0.82 and 0.92.32

Perceived Stress
We used the Chinese Version of Problem Area in

Diabetes (PAID-C), designed by Polonsky et al33 in

1995 and modified by Huang et al34 in 2010, to mea-

sure a patient’s perceived stress about T2DM. It con-

tains 20 items, covering the emotional burden of

diabetes and the accumulated strains from treatment

and medical adherence. Each item is scored on

a 5-point Likert scale from 0 (no problem at all) to

4 (severe problem), with a total score between 0 and

80. A higher score indicates a patient perceiving more

diabetes-related stress. The Cronbach’s α value of the

scale is between 0.83 and 0.95.34

Psychological Distress (Anxiety and

Depression)
We used the Chinese Version of Hospital Anxiety and

Depression Scale (C-HADS), developed by Zigmond et al-
35 in 1983, translated and validated by Leung et al36 in

1993 and Wang et al37 in 2009, to identify the two most

common forms of psychological distress (anxiety and

depression) on T2DM patients. The scale consists of two

7-item subscales of anxiety and depression, respectively.

Each item is scored on a 4-point Likert scale and the total

score of the 14 items indicates the severity of psychologi-

cal distress (scores: 0–7 normal; 8–10 mild; 11–14 mod-

erate; 15–21 severe). The Cronbach’s α of the scale on

T2DM patients is between 0.76 and 0.81.38

Statistical Analysis
The data were collected and entered into the computer

by the sole trained hospital staff. The Cronbach’s α

values were calculated to assess the internal consistency

of these scales. Numeric values were presented as mean

± standard deviation (SD), with categorical values as

n (%). The differences in the demographic and socio-

economic characteristics between T2DM patients with

TDP and non-TDP were compared by the independent

sample t-test (for continuous variables) and the chi-

square test (for categorical variables). The associations

of TDP and psychological variables of T2DM were

tested by Bi-serial correlation and Pearson product-

moment correlation. A P-value of <0.05 was considered

statistically significant. All statistical analysis was per-

formed by the SPSS statistical software (version 22.0,

IBM Corp., Armonk, NY, USA).

Results
There were 198 T2DM patients (male 62.6%, mean age

51.2±11.0, mean HbA1c 7.3±1.8%) enrolled in the study.

Eighty-two (41.4%) of them had TDP. Table 1 is the

demographic, social, and clinical characteristics of the

participant with and without TDP. There were no signifi-

cant differences between the two groups in the distribu-

tions of gender, age, body mass index (BMI), T2DM

duration, smoking/drinking history, education level, mar-

ital status, employment status, current treatment, and

major complications. It was important to note that the

group with TDP had significantly higher percentage in

numbers of high HbA1c level than the non-TDP, which
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Table 1 Demographic, Social, and Clinical Characteristics of the Participants with and Without Type D Personality (TDP): The Group

with TDP Had Significantly Higher Percentage in Numbers of High HbA1c Level Than the Non-TDP, Which Indicated That TDP Had

Poorer Glycemic Control Than Non-TDP

Variables Total

n=198

TDP

n=82 (41.4%)

Non-TDP

n=116 (58.6%)

Test Effect Sizes

Gender (male, n,%) 124(62.6%) 50(60.1%) 74(63.8%) Fisher’s test, P=0.766 OR(95% CI)= 0.89(0.49–1.59)

Age (n,%)

20–30

31–40

41–50

51–60

61–70

71–80

51.2±11.0

3(1.5%)

18(9.1%)

64(32.3%)

84(42.4%)

25(12.6%)

4(2.0%)

50.0±12.1

1(1.2%)

11(13.4%)

25(30.5%)

36 (43.9%)

9(11.0%)

0(0.0%)

52.0±11.3

2(1.7%)

7(6.0%)

39(33.6%)

48(41.4%)

16(13.8%)

4(3.4%)

χ2=6.31,

P=0.280

Hedges’ g = 0.17

BMI (n,%)

Normal (18.5–23.9)

Overweight (24–26.9)

Obese (≥27)

26.7±4.6

59(29.8%)

56(28.3%)

83(41.9%)

27.0±4.9

24(29.3%)

20(24.4%)

38(46.3%)

26.5±4.3

35(30.2%)

36(31.0%)

45(38.8%)

t=0.815,

P=0.416

Hedges’ g = 0.11

HbA1c (n,%)

≤7%

7.1–8%

8.1–9%

9.1–10%

≥10%

7.3±1.8

98(49.5%)

67(33.8%)

20(10.1%)

9(4.5%)

4(2.0%)

7.6±1.9

38(46.3%)

25(30.5%)

12(14.6%)

3(3.7%)

4(4.9%)

7.1±1.8

60(51.7%)

42(36.2%)

8(6.9%)

6(5.2%)

0(0.0%)

χ2=9.494,

P<0.05*

Cramer’s V = 0.22

T2DM duration (n,%)

Under 6 months

6–12 months

1–5 years

5–10 years

Above10 years

15(7.6%)

28(14.1%)

86(43.4%)

38(19.2%)

31(15.7%)

5(6.1%)

11(13.4%)

34(41.5%)

13(15.9%)

19(23.2%)

10(8.6%)

17(14.7%)

52(44.8%)

25(21.6%)

12(10.3%)

χ2=6.441,

P=0.169

Cramer’s V = 0.18

Smokers (n,%)

28(14.1%) 11(13.4%) 17(14.7%)

Fisher’s test,

P=0.839

OR(95% CI)=0.90(0.40–2.04)

Drinkers (n,%)

18(9.1%) 8(9.8%) 10(8.6%)

Fisher’s test,

P=0.522

OR(95% CI)=1.15(0.43–3.04)

Educational level (n,%)

High school or lower

University/college or higher

97(49.0%)

101(51.0%)

37(45.1%)

45(54.9%)

60(51.7%)

56(48.3%)

t=−1.702,

P=0.090

OR(95% CI)= 1.30(0.74–2.30)

Marital status (n,%)

Unmarried

Married

Divorce

Widowed

37(18.7%)

147(74.2%)

12(6.1%)

2(1.0%)

21(25.6%)

55(67.1%)

6 (7.3%)

0(0.0%)

16(13.8%)

92(79.3%)

6(5.2%)

2(1.7%)

χ2=6.34,

P=0.100

Cramer’s V = 0.19

Employment status (n,%)

Unemployed

Student

Government employee

Labor

Business

Service industry

Medical industry

Freelance

Homemaker

Other

6 (3.0%)

2 (1.0%)

17(8.6%)

26(13.1%)

59(29.8%)

62(31.3%)

4(2.0%)

10(5.1%)

7(3.5%)

5(2.5%)

2(2.4%)

0(0.0%)

5(6.1%)

8(9.8%)

27(32.9%)

31(37.8%)

2(2.4%)

4(4.9%)

1(1.2%)

2(2.4%)

4(3.4%)

2(1.7%)

12(10.3%)

18(15.5%)

32(27.6%)

31(26.7%)

2(1.7%)

6(5.2%)

6(5.2%)

3(2.6%)

χ2=8.40,

P=0.490

Cramer’s V = 0.21

(Continued)
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indicated that TDP had poorer glycemic control than non-

TDP (mean HbA1c (%) 7.6±1.9 vs 7.1±1.8, P<0.05).

Table 2 shows the comparisons of the perceived stress,

self-efficacy, self-care behaviors, and psychological dis-

tress scores on T2DM patients with and without TDP.

TDP had significantly higher scores on perceived stress

(P<0.001) and psychological distress (P<0.001), but who

had significantly lower scores on self-efficacy (P<0.001)

and self-care behaviors (P<0.001) than non-TDP.

Table 3 presents the correlations between TDP, per-

ceived stress, self-efficacy, self-care behaviors, and psy-

chological distress scores on T2DM patients. TDP had

significantly positive correlations with perceived stress

and psychological distress, but it had significantly negative

Table 1 (Continued).

Variables Total

n=198

TDP

n=82 (41.4%)

Non-TDP

n=116 (58.6%)

Test Effect Sizes

Current treatment (n,%)

Only diet and exercise

Only OADs

Only Insulin/GLP-1 RA

OADs+Insulin/GLP-1 RA

No treatment

18(9.1%)

55(27.8%)

10(5.1%)

114(57.5%)

1(0.5%)

7(8.5%)

25(30.5%)

6(7.3%)

44(53.7%)

0(0.0%)

11(9.5%)

30(25.9%)

4(3.4%)

70(60.3%)

1(0.9%)

χ2=2.921,

P=0.571

Cramer’s V = 0.12

Major complications

None

Retinopathy

Nephropathy

Neuropathy

Cardiopathy

Other

175(88.4%)

15(7.6%)

2(1.0%)

1(0.5%)

3(1.5%)

2(1.0%)

68(82.9%)

8(9.8%)

2(2.4%)

1(1.2%)

2(2.4%)

1(1.2%)

107(92.2%)

7(6.0%)

0(0.0%)

0(0.0%)

1(0.9%)

1(0.9%)

χ2=6.443,

P=0.265

Cramer’s V = 0.18

Notes: Values are mean±standard deviation or n(%). P-value: TDP vs non-TDP. *P<0.05 is statistically significant.

Abbreviations: TDP, Type D personality; T2DM, type 2 diabetes mellitus; HbA1c, glycosylated hemoglobin; BMI, body mass index; OAD, oral antidiabetic drug; GLP-1 RA,

glucagon-like peptide-1 receptor agonist.

Table 2 Comparisons of the Perceived Stress, Self-Efficacy, Self-Care Behaviors, and Psychological Distress Scores on T2DM Patients

with and Without Type D Personality (TDP): TDP Had Significantly Higher Scores on Perceived Stress and Psychological Distress, but

Who Had Significantly Lower Scores on Self-Efficacy and Self-Care Behaviors Than Non-TDP

Variables TDP

n=82

Non-TDP

n=116

Test

t/F

Hedges’ g

Perceived stress 29.4±12.4 15.1±10.4 −8.797*** 1.27

Total self-efficacy(SE) 134.6±26.9 156.9±28.9 5.522*** 0.79

Dietary SE 53.1±13.8 65.2±16.5 29.774*** 0.78

Physical activity and weight control SE 25.4±7.4 30.1±7.2 20.788*** 0.65

Compliance SE 26.5±4.0 28.1±3.0 9.665** 0.46

Blood glucose and foot monitor SE 29.6±6.9 33.5±6.0 17.972*** 0.61

Total self-care behavior (SC) 82.5±16.4 93.2±18.8 4.166*** 0.60

Dietary SC 18.2±5.2 21.2±5.5 15.497*** 0.56

Physical activity SC 10.8±4.2 12.4±5.1 5.703* 0.34

Higher or lower blood glucose prevention and treatment SC 15.4±5.4 18.3±5.3 13.846** 0.54

Medical and blood glucose monitor SC 22.9±5.4 25.1±6.3 6.479* 0.37

Foot-care SC 15.3±3.5 16.3±3.5 3.881* 0.29

Psychological distress 12.4±4.8 6.0±4.2 −9.961*** 1.44

Anxiety 7.0±2.9 3.5±2.7 72.772*** 1.23

Depression 5.4±2.9 2.5±2.2 66.186*** 1.15

Notes: Data presented as mean±standard deviation. *P<0.05, **P<0.01, and ***P<0.001 are statistically significant.

Abbreviations: TDP, Type D personality; SE, self-efficacy; SC, self-care behavior; T2DM, type 2 diabetes mellitus.
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correlations with self-efficacy and self-care behaviors.

Additionally, self-efficacy positively correlated with self-

care behaviors. Psychological distress positively correlated

with perceived stress, but negatively correlated with self-

efficacy and self-care behaviors.

Discussion
In our study, 82 (41.4%) of the 198 T2DM patients had

TDP. The rate is higher than previously reported on Dutch

adults with T2DM (28.1%)11 and Chinese adults with

T2DM (27.9%).15 It may be because that the T2DM

patients in our study were mostly middle aged (51.2

±11.0) with high educational levels (University/college or

higher 51%), which led them to express more health

awareness and attitudes through these questionnaires.

As shown in Table 1, the demographic and social

characteristics had no difference between TDP and non-

TDP, which was consistent with the previous reports.1–3,12

Importantly, we found that HbA1c levels were signifi-

cantly higher on the patients with TDP than those with

non-TDP, which was consistent with the studies by Li

X et al16 and Shao Y et al.17 Therefore, T2DM patients

with TDP tend to have poor glycemic control.

As shown in Table 2, T2DM patients with TDP had

significantly higher scores on perceived stress and psycho-

logical distress (anxiety and depression), but who had

significantly lower scores on self-efficacy (including diet-

ary, physical activity and weight control, compliance, and

blood glucose and foot monitor) and on self-care behaviors

(including dietary, physical activity, higher or lower blood

glucose prevention and treatment, medical and blood glu-

cose monitor, and foot-care). These findings implicated

that T2DM patients with TDP were more likely to per-

ceive more diabetes-related stress, to experience more

psychological distresses, and to have lower levels of self-

efficacy and self-care behaviors to manage their diabetes.

Our findings were consistent with the several previous

studies, which reported that TDP was easy to have an

increased number of severity of reported health com-

plaints, heightened the perception of negative emotions

(eg, depression and anxiety), an adverse effect on health-

related behaviors, poor adherence to treatment, and less

likely to perform a regular medical checkup, so that TDP

is associated with unhealthy lifestyle, poor physical and

mental health status, poor self-efficacy, and poor self-care

behaviors of the disease.11,17,39,40

As shown in Table 3, TDP had significantly positive

correlations with perceived stress and psychological

distress. It had significantly negative correlations with self-

efficacy and self-care behaviors on T2DM patients. Our

findings were consistent with the several previous

studies41–46 and highlighted these plausible biological

and behavioral interactions that may explain the poor

health outcome of Type D personality on T2DM patients.

TDP plays an important role in self-efficacy, self-care

behaviors, perceived stress and psychological distress on

T2DM patients.

Despite the growing body of evidences reporting the

disadvantages of TDP in patients with diabetes, the effects

of TDP have received relatively little attention either to

researches or to clinical practice of diabetes care. Our

study emphasized the evidence linking TDP with poor

glycemic control, low levels of self-efficacy and self-care

behaviors, as well as high levels of perceived stress and

psychological distress. TDP might be considered to need

tailored interventions of these aspects for diabetes care.

Although beyond the scope of the present investiga-

tion, the emerging issue of euthymia has been considered

as a clinical factor that may affect the positive mental

health of patients with diabetes. It is worth investigating

euthymia as a tool, as well as a target, for diabetes care in

the future.47,48

There were some limitations in our study. Firstly, the

sample was small, which was random sampling and col-

lected from the endocrine clinic outpatient visits of

a single hospital, that cannot be either directly generalized

as the normal population with T2DM or those with more

complicated comorbidities. Secondly, our design of study

was cross-sectional and self-reported. Our findings may

have subjective reporting biases.

Conclusion
Our study provided the evidence linking TDP with poor

glycemic control, low levels of self-efficacy and self-care

behaviors, as well as high levels of perceived stress and

psychological distress. We suggested that it might be

necessary not only to have TDP screening mechanism

among T2DM in place, but also tailored interventions of

these aspects for diabetes care.
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