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Abstract
Background: Psoriasis is a systemic autoinflammatory disease that is related to an increased risk of 
organic and psychological comorbidities. Type D personality has been related to poor quality of life and 
worse physical and psychological outcomes in different diseases.
Aims: The aim of this study is to explore whether type D personality is associated with an increased 
risk of presenting physical and/or psychological comorbidities, their relationship with the capacity of social 
adaptation, and health‑related quality of life (HRQOL) in patients with psoriasis.
Methods: This was a cross‑sectional study. In all, 130 patients with moderate to severe psoriasis were 
included in this study. Participants completed the DS14 test and different validated questionnaires regarding 
quality of life and psychological morbidities.
Results: Type D personality was present in 38.4% (50/130) of the participants of the study. Patients 
with psoriasis and type D personality presented a higher risk of depression and anxiety. We observed that 
type D personality was associated with a lower educational level. These patients also presented a worse 
HRQOL in different dimensions of the Short Form Health Survey‑36 questionnaire, more sleep problems, 
poor social adaptation, and a higher frequency of sexual disturbances.
Limitations: Due to the cross‑sectional design of the study, we could not confirm causality. Selection 
of sample was not random. Diagnoses of physical comorbidity were collected through clinical interview of 
patients under active treatment, which may imply a classification bias.
Conclusion: Type D personality could represent a frequent personality profile in patients with psoriasis 
that could identify subjects with poor coping abilities to the disease with poorer levels of quality of life, 
increased psychological comorbidities, and inadequate social adaptation mechanisms.
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Introduction
Psychological factors including perceived health, perceptions 
of stigmatization, and depression are more important 
determinants of disability in patients with psoriasis than the 
severity of the disease, location, and duration.1 How each 
individual faces his illness and establishes mechanisms 
of adaptation or coping is a complex process that depends 
on many factors, and one of the most important factors is 
personality.2

Personality effect, defined as a relatively permanent feature, 
is a measure of the stress produced by the environment and 
the onset, development, and course of somatic diseases.3 
It affects the process of stress management in two ways: 
directly, by restricting or helping coping strategies and 
indirectly, by influencing how the individual experiences the 
types and intensity of the stress factors.4

Type D personality consists of a tendency to inhibit the 
expression of emotions or behavior to avoid negative reactions 
from others [social inhibition (SI)], in combination with a 
stable tendency to experience negative affectivity (NA).5 
High NA individuals experience more feelings of dysphoria, 
anxiety, and irritability; have a negative view of self; 
and scan the world for signs of impending trouble. High 
SI individuals tend to feel inhibited, tense, and insecure 
when with others. Individuals who are high in both NA 
and SI have a distressed or type D personality, given their 
vulnerability to chronic distress.1 The prevalence of type D 
personality in healthy subjects in several studies ranges 
between 20% and 23%.2 This type of personality has been 
associated with an increase in cardiovascular risk and a 
worse health‑related quality of life (HRQOL) in different 
types of pathologies, viz. in patients with cancer, atrial 
fibrillation, and acute myocardial infarction.6‑12 Recent 
studies have shown that people with type D personality have 
high levels of tumor necrosis factor‑alpha (TNF‑α), one of 
the key proinflammatory cytokines in the etiopathogenesis 
of psoriasis and in the development of cardiometabolic and 
psychological comorbidities.8‑13

The aim of this study is to evaluate the association between 
the presence of type D personality and the risk of presenting 
physical and/or psychological comorbidities and their 
relationship with their HRQOL.

Methods
Design and study population
This was a cross‑sectional study. The study sample was 
consecutively recruited among patients with moderate to 
severe psoriasis who attended their scheduled follow‑up visits 
at the psoriasis unit of the Hospital Universitario San Cecilio, 
Granada, Spain. The psoriasis unit serves all patients with 
moderate to severe psoriasis in our dermatology clinic. All 
participants provided informed consent to participate in the 
study. The ethics committee of the Hospital Universitario San 

Cecilio, Granada, Spain approved the study the 23th March 
2013.

Our sample in the study is a representative sample of patients 
with psoriasis that we can find in a dermatology consultation, 
since it has been extracted from the psoriasis unit that attends all 
patients with moderate to severe psoriasis in the dermatology 
clinic with a reference population of 450,000 inhabitants.

Inclusion and exclusion criteria
The inclusion criteria were as follows: diagnosis of moderate 
to severe cutaneous psoriasis, age 18 years or older, and 
granted informed consent.

The severity of psoriasis was assessed according to the most 
recent version of the consensus document of the Spanish 
Academy of Dermatology.14

“Moderate to severe psoriasis: requires 
(or has previously required) systemic treatment 
(including conventional drugs, biological agents or 
photochemotherapy). Systemic treatment is indicated in 
patients with psoriasis in the following situations: (a) disease 
not controlled with topical treatments; (b) extensive disease 
(BSA >5%–10%); (c) PASI >7–15; (d) rapid worsening; 
(e) involving visible areas; (f) functional impairment 
(palmoplantar, nail, genital or scalp involvement); 
(g) subjective perception of severity (DLQI >6–10); 
(h) extensive erythroderma or pustular psoriasis; and 
(i) disease associated with psoriatic joint disease.”

Exclusion criteria were as follows: refusal to participate in 
the study, active dermatological diseases other than psoriasis, 
treatment with psychoactive drugs, intellectual disability, 
active malignant disease, and alcohol abuse.

Main endpoints of interest and sources of information
Our main variable of interest was the presence of type D 
personality assessed by the questionnaire DS14, validated 
in Spanish population and widely used for this purpose.5 It 
consists of 14 items, 7 in relation to negative affection and 
7 in relation to SI. Each item is scored from 0 to 4. The 
presence of type D personality is defined as scores equal 
to or greater than 10 in both subscales. DS14 has been 
translated into different languages and has demonstrated high 
reliability and internal consistency. The Spanish version of 
DS14 presents adequate psychometric properties with alpha 
coefficient of Cronbach values higher than 0.80 in the scale 
of negative affection and SI.15

Sociodemographic data and biometric parameters were 
collected through clinical interviews and physical 
examinations. Three physical comorbidities were considered 
for the analysis: arterial hypertension, dyslipidemia, and 
diabetes mellitus. For the purposes of this study. the diagnoses 
were only considered when the patient received active 
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treatment. A trained dermatologist assessed the severity of 
psoriasis by clinical interview, physical examination, review 
of medical records, calculation of body surface area (BSA) 
affected by psoriasis, and Psoriasis Area and Severity 
Index (PASI).16

The Hospital Anxiety and Depression Scale (HADS) was 
used to evaluate anxiety and depression levels.17 HADS is a 
self‑administered questionnaire that has been validated in the 
Spanish population.18 The questionnaire consists of 14 items 
divided into two scales of seven items each. The strength 
of the symptom is evaluated on a 4‑point Likert scale from 
0 to 3. Scores on the subscales higher than 7 are considered 
to indicate signs of anxiety or depression, and scores higher 
than 10 are considered to indicate a clinical problem. Using 
these cut‑offs, we consider the prevalence of anxiety and/or 
depression for scores above 7.

The Self‑Applied Scale of Social Adaptation (SASS) 
evaluates the perspective of the individual about 
himself/herself and the environment, as well as his/her behavior 
and social motivation. This scale consists of 21 items, with 
four response levels (from 0 to 3), which evaluate motivation 
and social behavior. The items explore the functioning of 
the individual in different areas: work, family, leisure, social 
relations, and motivation/interests. The total score range is 
between 0 and 60.19 Since it is a binary scale, levels under 
2 were considered as poor social adaptation.

Fagerström (FT) test is used to evaluate the degree of 
physical dependence on nicotine. It consists of six items 
with two or four response alternatives. The score oscillates 
between 0 and 10. High scores in the FT test (6 or more) 
indicate a high degree of dependence.20

The Short Form Health Survey (SF‑36) in its standard version 
was used to determine HRQOL.21‑23 The SF‑36 consists of 
36 items that conform eight domains: physical function, 
physical role, body pain, general health, vitality, social 
function, emotional role, and mental health.24 Scores range 
from 0 to 100, 100 being the best possible state of health and 
0 the worst. The questionnaire has been validated in several 
populations, including the Spanish one.25

The SF‑36 questionnaire does not collect information on 
sexual function, for which reason the Massachusetts General 
Hospital‑Sexual Functioning Questionnaire (MGH‑SFQ) 
was used. MGH‑SFQ is a self‑administered questionnaire 
designed to detect sexual dysfunction and has been validated 
in the Spanish population.26 The questionnaire consists of five 
items that address the different phases of the sexual cycle: 
sexual interest, sexual arousal, erection (only male), orgasm, 
and global sexual satisfaction. Each item is rated from 
0 (completely reduced) to 4 (normal). High scores indicate 
better sexual functioning. Sexual dysfunction is considered 
when at least one item yields a score <4.

The Psoriasis Disability Index (PDI) is a specific questionnaire 
to assess HRQOL of patients with psoriasis.27 It consists 
of 15 items divided into five dimensions: daily activities 
(five items), work/studies (three items), relationships 
(two items), leisure (four items), and treatment (one item). The 
response category ranges from 0 (no interference of psoriasis) 
to 3 (maximum interference of psoriasis), and the total score 
range is from 0 to 45 (the higher the score, the greater the 
impact on the quality of life). The results can be transformed 
into a percentage scale from 0 to 100, where 100 indicates a 
maximum involvement of the HRQOL for psoriasis.28

Sample size
The study size was calculated to determine the proportion 
of patients with psoriasis and type D personality with 
an alpha error of 5% and a power of 20%; considering a 
reference population of 450,000 inhabitants, an estimated 
prevalence of psoriasis in general population of 3%,19 and a 
prevalence of type D personality in patients with psoriasis of 
38.7%,3 the estimated sample size was 125 patients.

Data analysis
Descriptive statistics were used to explore the characteristics of 
the patients. Continuous data are expressed as mean and standard 
deviation. The absolute and relative frequency distributions 
were estimated for qualitative variables. Mann–Whitney 
U‑test was performed to compare quantitative data between 
psoriatic patients with type D personality and without type D 
personality. Chi‑square test or Fisher’s exact test when 
necessary was used for qualitative variables. Significance was 
set at P < 0.05. Odds ratios with 95% confidence intervals were 
computed by logistic regression to explore factors associated 
with type D personality. The main outcome of interest, type D 
personality, was binary codified as either type D personality 
(DS14 score equal to more than 10 on both scales, SI and NA) 
or no type D personality (DS14 score <10).5

Results
A total of 154 patients with moderate to severe psoriasis were 
invited to join the study. Twenty‑one patients did not meet the 
inclusion criteria and were excluded. Three questionnaires 
were excluded because they were incomplete. Therefore, all 
analyses were performed in 130 patients. Table 1 summarizes 
the main sociodemographic and clinical characteristics of the 
study participants.

According to DS14 questionnaire, 38.4% (50/130) of the 
patients presented with type D personality. The median 
of the SI scale was 96‑13 and the median of NA was 13.8‑17 
Abnormal SI scores were present in 48.5% (63/130) of the 
patients and 66.9% (87/130) showed abnormal NA scores. In 
relation to sociodemographic characteristics, we noted that 
type D personality was associated with a lower education 
level [Table 1]. There were no differences regarding gender, 
marital status, or place of residence. No difference was 
observed as to the severity of psoriasis assessed by PASI and 
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BSA, the type of treatment, or the presence of joint or nail 
involvement [Table 1]. The components of the metabolic 
syndrome i.e. hypertension, obesity, dyslipidemia, and 
diabetes mellitus were not significantly different in patients 
with type D personality. The percentage of smokers was 
similar between the two groups, but the degree of dependence 
on nicotine was higher in patients with psoriasis and type D 
personality [Table 2].

Regarding psychological and social features, patients with 
type D personality and psoriasis had a higher risk of anxiety 
and depression, and a higher frequency of insomnia of early 
awakening [Table 2]. Social adaptation was poor in more 
than a third of patients with type D personality.

We noted in patients with psoriasis that type D personality 
was associated with a worse HRQOL in different dimensions 
of the SF‑36, such as physical functionality, physical role, 
body pain, vitality, social functionality, emotional role, and 
mental health [Table 3]. Finally, in relation to sexual health, 
patients with type D personality had a higher frequency of 
alterations in sexual interest than patients without type D 
personality.

Discussion
This study explores the relationship between type D 
personality in patients with moderate to severe psoriasis 
and its relationship with psychological and cardiovascular 
comorbidities, social adaptation, and impact on various 
aspects of HRQOL.

Recent investigations have shown an increased prevalence 
of type D personality in patients with psoriasis compared 
with healthy population being in a range of 25%–38.7%.3,20,29 
The results of our study show that type D personality could 
be more prevalent among patients with moderate to severe 
psoriasis and may impact different aspects of life and health.

First of all, according to the results of previous studies,3,30,31 we 
found a significant increase in anxiety and depression in subjects 
with psoriasis and type D personality. Anxiety, stress, and 
cortisol, interrelated by the hypothalamus–pituitary–adrenal 
axis, are well‑known aggravating factors for psoriasis.
Subjects with type D personality and in particular their 
negative affection subcomponent are more likely to experience 
negative emotions, depression, anxiety, hostility, irritability, 
lower levels of self‑confidence, and more use of resignation 

Table 1: Sociodemographic characteristics of the participants

Variables Total population (n=130) tDp (n=50) No tDp (n=80) P
Age (years) 45.0±12.9 46.8±10.5 43.8±14.0 0.17
Age of onset (years) 26.5±15.2 29.5±14.1 24.7±15.7 0.08
Sex, n (%)

Female 54 (41.5) 21 (42) 33 (41.2) 0.93
Male 76 (58.4) 29 (58) 47 (58.8)
Male:female ratio 7:5 4.1:3 4.4:33

Marital status, n (%)
Single 24 (18.5) 6 (12) 18 (22.5) 0.30
Married 93 (71.5) 38 (76) 55 (68.8)
Others 13 (10) 6 (12) 7 (8)

Educational level, n (%)
Primary incomplete 17 (13) 11 (22) 6 (7.5) 0.05
Secondary 64 (49.2) 22 (44) 42 (52.5)
Academic 49 (37.7) 17 (34) 32 (40)

Place of residence, n (%)
Rural 79 (60) 33 (66) 46 (57) 0.33
Urban 51 (39.2) 17 (34) 34 (42.5)

PASI 4.6±5.3 4.4±4.5 4.7±5.7 0.76
BSA, n (%) 8.5±11.6 8.5±8.9 8.5±13.1 0.99
Years of evolution 18.8±12.6 17.2±11 19.9±13.5 0.24
Nail involvement, n (%) 55 (42.3) 24 (48) 31 (38.8) 0.29
Psoriatic arthritis, n (%) 37 (28.4) 16 (32) 21 (26.2) 0.47
Psoriasis treatment, n (%)

Topical 22 (17) 10 (20) 12 (15) 0.78
Classical systemic drugs 43 (33.3) 16 (32) 27 (34.2)
Biological drugs 64 (49.6) 24 (48) 40 (50)

tD: Type D personality consists of a tendency to inhibit the expression of emotions or behavior to avoid negative reactions from others (SI), in combination with 
the stable tendency to experience NA; PASI: Psoriasis Area and Severity Index; BSA: Body surface area affected by psoriasis; SI: Social inhibition; NA: Negative 
affectivity; SD: Standard deviation. Data are expressed as mean±SD and as n (%); data are expressed as median (percentile 25‑percentile 75) and as n (%). 
P values refer to the comparison of patient with or without type D personality
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Table 3: Quality of life, results of Short Form Health Survey‑36 test, Psoriasis Disability Index, Massachusetts General 
Hospital‑Sexual Functioning Questionnaire

Variables Total population (n=130) tDp (n=50) No tDp (n=80) P Unit OR
SF‑36

General 60.8 (22.3) 56 (24) 64 (21) 0.048 1.02 (1.01‑1.03)
Functional 83.8 (21.1) 76.7 (26.5) 88.2 (15.5) 0.004 1.02 (1.01‑1.03)
Physical 78.7 (35.2) 73 (38.4) 82.2 (32.8) 0.15 1.01 (0.99‑1.02)
Emotional 81.3 (35) 68.7 (41.7) 89.2 (27.4) 0.002 1.03 (1.01‑1.05)
Mental 64.4 (20.8) 54.7 (19.2) 70.4 (19.6) <0.001 1.04 (1.02‑1.06)
Vitality 57.5 (21) 50.5 (21.1) 61.9 (19.6) 0.003 1.03 (1.01‑1.04)
Pain 67.6 (27) 60.6 (27.5) 72.1 (26) 0.02 1.02 (1.01‑1.03)
Social 82.1 (22.1) 74.5 (25.2) 87 (18.4) 0.002 1.03 (1.01‑1.04)

PDI
Daily 19.3 (24) 2 (23) 19 (24) 0.79
Work 10 (22) 14 (27) 7.6 (18.7) 0.12
Personal 9.6 (21) 13 (23.6) 7.5 (18.5) 0.15
Leisure 10.6 (19.2) 13 (23) 9 (16.4) 0.26
Treatment 6.2 (19) 9.3 (23.4) 4.2 (15.3) 0.15
PDI total 15.3 (23) 19.5 (28) 12.6 (19.2) 0.11

Total population (n=130) tDp (n=50) No tDp (n=80) P OR
MGH‑SFQ

Sexual interest 57 (44) 27 (54) 30 (38) 0.06
Sexual arousal 53 (41) 26 (52) 27 (34) 0.03 2.12 (1.03‑4.38)
Orgasm 29 (37) 14 (48) 15 (30) 0.10
Erection (only male) 50 (38) 23 (46) 27 (34) 0.16
Global sexual satisfaction 59 (45) 26 (52) 33 (41) 0.23

General sleep disorder 54 (41.5) 26 (52) 28 (35) 0.05
Sleep conciliation 42 (32.3) 16 (32) 26 (32) 0.95
Early awakening 58 (45) 31 (62) 27 (34) <0.001 3.20 (1.53‑6.68)
Hypnotic treatment 21 (16.3) 11 (22) 10 (13) 0.23
PDI: Psoriasis Disability Index; MGH‑SFQ: Massachusetts General Hospital‑Sexual Functioning Questionnaire; SF‑36: Short Form Health Survey‑36; 
tDp: Type D personality consists of a tendency to inhibit the expression of emotions or behavior to avoid negative reactions from others (SI), in 
combination with the stable tendency to experience NA; unit OR: Odds ratio per unit change in regressor; OR: Odds ratio; SI: Social inhibition; 
NA: Negative affectivity; SD: Standard deviation. Data are expressed as mean±SD and as n (%); P<0.05 were considered statistically significant and are 
highlighted in bold

Table 2: Physical and psychological comorbidities potentially associated with psoriasis and type D personality

Variables Total population (n=130) tDp (n=50) No tDp (n=80) P OR
Physical comorbidities

BMI >30 kg/m2 41 (31.8) 28.7 (6.8) 27.9 (5.5) 0.66
Abdominal perimeter 98.4 (20.5) 100.7 (20.3) 95.9 (20.7) 0.30
Arterial hypertension 39 (30) 16 (32) 23 (28.8) 0.69
Diabetes mellitus 13 (10) 4 (8) 9 (11) 0.54
Dyslipidemia 24 (18.4) 11 (22) 13 (16.2) 0.41
Physical activity 71 (56.3) 26 (54.2) 45 (57.7) 0.69
Smoking 49 (37.7) 21 (42) 28 (35) 0.42
FTND 1.39±2.15 1.89±0.30 1.07±0.23 0.036 4.07 (1.09‑15.89)

Psychological comorbidities
Suicidal ideation 3 (2.3) 2 (4) 1 (1.3) 0.998

SASS 27 (21) 18 (36) 9 (11) <0.001 4.43 (1.79‑10.94)
HADS (depression) 42 (32.3) 25 (50) 17 (21.3) <0.001 3.70 (1.71‑8.01)
HADS (anxiety) 50 (38.46) 32 (64) 23 (28.75) <0.001 4.40 (2.07‑9.36)

tDp: Type D personality consists of a tendency to inhibit the expression of emotions or behavior to avoid negative reactions from others (SI), in combination with the 
stable tendency to experience NA; FTND: Fagerstrom Test for Nicotine Dependence; SASS: Self‑Applied Scale of Social Adaptation; HADS: Hospital Anxiety and 
Depression Scale; BMI: Body mass index; OR: Odds ratio; SI: Social inhibition; NA: Negative affectivity; SD: Standard deviation. Data are expressed as mean±SD 
and as n (%); P values are refer to the comparison of patients with or without type D personality; P<0.05 were considered statistically significant and are highlighted 
in bold
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or withdrawal coping.2 The presence of type D personality 
could increase the impact of perceived stigmatization due 
to psoriasis and is related to a greater feeling of impotence 
regarding the disease.29 In line with this observation, the 
results of SASS showed worse social abilities in patients 
with psoriasis and type D personality, and these could have 
important implications. Poor social adaptation leads to poor 
psychological health and emotional status and makes patients 
more prone to sedentarism and unhealthy lifestyles. In fact, we 
observed a higher nicotine dependence in patients with type D 
personality. Smoking is a frequent toxic habit in patients 
with psoriasis that impairs cardiovascular health. Nicotine 
alters a wide range of immunologic functions that can affect 
the pathogenesis of psoriasis. Innate and adaptive immune 
responses can be altered through activation of T cells and 
excessive production of inflammatory cytokines, including 
several interleukins and TNF‑α.30,31

Type D personality also contributes to worse sleep quality 
probably linked to disturbances in mood status. Personality 
has been determined as a significant predictor of sleep 
disturbance.32 Literature concerning personality concurs that 
individuals with insomnia exhibit increased neuroticism, 
internalization, anxious concerns, and negative components 
of perfectionism.33 Also, early awakening insomnia has been 
associated with depression. Quality of sleep is crucial to 
general health, not only essential for the optimal performance 
of physical, cognitive, and emotional process but also a vital 
biological determinant of everyday health and well‑being.34

With regard to HRQOL, we noted that type D personality 
was associated with lower levels of HRQOL. Although no 
differences were found in the scores of the PDI scale, worse 
scores were obtained in physical function, physical role, body 
pain, vitality, social function, emotional role, and mental 
health in type D personality patients. In relation to sexual 
health, patients with psoriasis and type D personality had up to 
two times lower sexual desire without significant differences 
with regard to sexual interest, erectile dysfunction, orgasm, 
or global sexual satisfaction in MGH‑SFQ. Therefore, 
type D personality could be a major determinant of HRQOL, 
regardless of mood.

Type D personality has been proposed as an independent 
risk factor of cardiovascular disease among different 
diseases and healthy population.9‑11,35 We did not assess 
major cardiovascular events in our sample. We did not find 
any association between type D personality and metabolic 
syndrome in our sample, which has been proposed as a major 
contributor to cardiovascular risk in patients with psoriasis. 
Whether type D personality independently influences the 
cardiovascular risk of patients with psoriasis should be 
assessed in larger studies.

A proinflammatory state in the cytokine network plays an 
important role in the pathogenesis of psoriasis, and within 

them, mediators such as TNF‑α and IL‑17 play key roles. 
Type D personality has been associated with elevated levels 
of TNF‑α, TNF‑α receptors, and sTNFR2.3,13 This study 
found no difference in the severity of the disease or in the 
proportion of patients with biological treatment in the group 
of patients with type D personality. Both type D personality 
and psoriasis, depending on elements such as the age of onset 
of psoriasis, could be cause and consequence of each other. 
Personality is a complex construct, modulated by genes and 
life experiences. Because of the design of this study, we were 
unable to test this hypothesis. Future studies in the field of 
neuropsychology and dermatology are needed to explore 
these complex relationships.

The methodological limitations of this study can be summed 
up as follows: (i) Due to the cross‑sectional design of the 
study, we included prevalent psoriasis cases and could not 
confirm causality. (ii) Selection of sample was not random. 
(iii) Diagnoses of physical comorbidity were collected 
through clinical interview of patients under active treatment, 
which may imply a classification bias.

Conclusion
Type D personality is a frequent type of personality among 
patients with psoriasis. It increases the risk of anxiety and 
depression, favors poor social adaptation, and confers a worse 
quality of life related to the health of these patients. Type D 
personality could represent a trait associated with poor 
coping abilities in patients with psoriasis and its screening 
could be helpful to identify subgroups that may benefit from 
interdisciplinary interventions.
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