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Objective: Distressed (Type D) personality, combining high negative affectivity and social inhibition, is linked to
poor health in various populations. Because patients with fibromyalgia experience high negative affect and show
signs of social inhibition, this study aimed to examine the prevalence of Type D’s components and their associa-
tions with health in an additive (worse health with both components present) or synergistic way (components
amplifying each other’s effects).
Method: Type D personality and physical and mental health were assessed online by 558 patients with self-
reported fibromyalgia (94% women, age 47±11 (21–77) years) by the Type D Scale-14 and RAND-36 Health
Status Inventory.
Results: Using the standard cutscores, Type D personality was present in 56.5% of patients. Negative affectivity
alone and combinedwith social inhibition was associated with worse mental and, more limited, physical health,

but no interactive (synergistic) associations were found.
Conclusions: Type D personality in fibromyalgia exceeds prevalence estimates in general, cardiovascular and
chronic pain populations. Some indication of an additive but not of a synergistic effect was found, particularly
for mental health, with clearly the largest associations for negative affectivity. The high prevalence of Type D’s
components may have specific treatment implications.

© 2016 Elsevier Inc. All rights reserved.
1. Introduction

Fibromyalgia is a chronic pain condition characterized by wide-
spread pain, fatigue, sleep problems and cognitive difficulties [1].
There is no standard effective medical treatment for fibromyalgia; con-
sequently, treatment is aimed primarily at improvement of well-being
and functioning [2]. Research on psychological characteristics of pa-
tients with fibromyalgia and associationswith well-being and function-
ing will provide cues on where and how to intervene, in order to
decrease the disease burden and increase quality of life. Some studies
have examined personality traits in fibromyalgia, showing higher levels
of neuroticism and related concepts and similar or lower levels of the
sociability component of extraversion in patients than in healthy con-
trols (e.g., see Refs. [3–6]). However, this research has not led to clear
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recommendations on how to improve quality of life, as no consistent as-
sociations were found with health-related quality of life [3].

Potentially, not a single personality characteristic but a specific com-
bination of traits could impact quality of life in fibromyalgia. Type D or
‘distressed’ personality combines the tendencies to experience negative
emotions (negative affectivity) and to inhibit the expression thereof
due to fear of rejection or disapproval (social inhibition) [7]. Individuals
high on both traits are vulnerable to experience chronic distress.
Although originally described in the cardiovascular literature, where
it has been found to predict morbidity and mortality [8,9], Type D
personality may be more broadly relevant through general biological
and behavioral mechanisms that might impact health, including physi-
ological hyperreactivity, immune activation and poor health behaviors
(e.g., see Refs. [10–13]). Twometaanalyses have shown Type D to be re-
lated to poor mental and physical health status in various medical [14]
and general populations [12]. One study in a heterogeneous chronic
pain sample — not including fibromyalgia — found a high prevalence
of Type D (42.5%) and associations of Type D with depression, psychas-
thenia and introversion [15].

Type D personality in fibromyalgia has not yet been studied. Howev-
er, patients with fibromyalgia experience relatively high levels of nega-
tive affect [16,17]. Also, although social inhibition has not been directly
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Table 1
Demographic and health-related characteristics of patients with fibromyalgia (n=558).

Characteristics

Demographic
Age (years) [mean (S.D.)] 46.7 (10.6)
Female gender [n (%)] 522 (94)
With partner [n (%)] 436 (78)
Education (years) [mean (S.D.)] 14.3 (3.3)
Country of residence [n (%)]
United Kingdom (England, Northern Ireland, Scotland
and Wales)

387 (69)

United States 93 (17)
Other countries (e.g., Australia, Ireland, Canada) 56 (10)
Unknown 22 (4)

Work status [n (%)]
Full time (N30 h a week) 104 (19)
Part time (≤30 h a week) 75 (13)
Not working 259 (46)
Disability pension 171 (31)
Retired 33 (6)
Homemaker 18 (3)
Student 8 (1)
Seeking employment 7 (1)

Member of patient association [n (%)] 207 (37)
Health related

Source of diagnosis (self-reported) [n (%)]
Medical specialist (e.g., rheumatologist, neurologist) 374 (67)
General medical practitioner (e.g., internist, family physician) 137 (25)
Other health professional (e.g., paramedical specialist,
nurse, psychosocial health professional)

27 (5)

Someone else (e.g., acquaintance) or not formally diagnosed 20 (4)
Treatment for fibromyalgia in last 5 years (self-reported) [n (%)]
Medical 507 (91)
Paramedical 266 (48)
Complementary or alternative medicine 216 (39)
Psychological or psychiatric 163 (29)
Dietary 93 (17)
Surgical 40 (7)
Other, unspecified treatment 74 (13)
No treatment 19 (3)

Receiving current treatment for other condition (self-reported) [n (%)]
Psychological or psychiatric treatment 255 (46)
Back pain 179 (32)
Hypertension 91 (16)
Gastric disease (stomach ulcers or other condition) 72 (13)
Other conditions (e.g., lung disease, blood disease,
diabetes, cardiac disease)

b10% per condition

None 109 (20)

67H. van Middendorp et al. / General Hospital Psychiatry 39 (2016) 66–72
examined in fibromyalgia, patients report early victimization and
interpersonal conflict [18,19] as well as frequent invalidation of their
condition [20], which may lead to a lack of trust [21] and inhibited
social sharing and loneliness [22,23]. Other findings may have some
relevance to the Type D construct. Compared with the general popula-
tion, patients with fibromyalgia experience their emotions more in-
tensely but have greater difficulty identifying and describing their
emotions (alexithymia) and more frequently use emotionally avoidant
strategies (e.g., emotion suppression) [16]. Both negative affectivity
and social inhibition concepts have separately been shown to be related
to a poorermental and physical health status in fibromyalgia [20,24,25].
Expression rather than inhibition of negative emotions tends to be ther-
apeutic [26,27] but negative affect may stimulate social inhibition
[16,18]. Thus, it is relevant to study whether the combined effect of
negative affectivity and social inhibition is especially detrimental for
patients’ functioning.

It is important to note that there is debate aboutwhether the combi-
nation of both components of Type D is key in predicting health effects,
implying the presence of an interactive effect beyond each main effect
(a synergistic view) or whether only separate main effect components
(an additive view) best explain Type D’s effects [28,29].

The aim of the current study was to examine the prevalence of Type
Dpersonality infibromyalgia and its associationswithmental andphys-
ical functioning. We hypothesized that Type D would be prevalent in fi-
bromyalgia and that both negative affectivity and social inhibition, but
especially their synergistic effect, would be related to a poorer mental
and physical health.

2. Methods

2.1. Participants

As part of a large international internet study on invalidation in rheu-
matic diseases [30], the Type D personality questionnaire DS14 [7] was
assessed in the English-language version of the internet study. A total
of 558 patients with fibromyalgia completed the measure as well as de-
mographic questions and the RAND-36 Health Status Inventory [31]. De-
mographic and health-related characteristics of the sample, which was
mostly female (94%) and averaged 47 years of age (S.D.=11; range:
21–77), are described in Table 1.

2.2. Procedure

The study was approved by the Medical Ethical Committee of the
University Medical Center Utrecht, The Netherlands. Participants were
invited for an online survey via a recruitment notice on websites of pa-
tient associations for rheumatic diseases located in various nations. The
recruitment notice included information about the aim and content of
the study, inclusion criteria (≥18 years and having a rheumatic disease),
duration of participation (about 20 min) and a hyperlink to the online
questionnaire. Participants could decide to participate after being in-
formed about the study and were able to stop participation at any
point if they desired.

2.3. Measures

2.3.1. Type D personality
Type D was assessed by means of the Type D Scale-14 (DS14) [7],

which consists of two subscales with items scored on a 5-point Likert
scale (0=false, 4=true). The 7-item negative affectivity subscale in-
cludes three facets: dysphoria (e.g., “I am often down in the dumps”),
anxiety (e.g., “I often worry about something”) and irritability
(e.g., “I am often irritated”). The 7-item social inhibition subscale as-
sesses the facets social discomfort (e.g., “I often feel inhibited in social
interactions”), reticence (e.g., “I am a closed kind of person”) and lack
of social poise (reversed: “I make contact easilywhenmeeting people”).
To categorize patients as Type D versus non-Type D, a standard cutpoint
score of 10 points or more on both scales is required [7]. The DS14 has
been validated extensively not only in cardiovascular populations
(e.g., see Refs. [32–34]) but also in other populations [35,36], including
chronic pain (but not fibromyalgia) [15]. Internal consistency in the
present samplewas high (Cronbach’s alpha values of .90 for negative af-
fectivity, .91 for social inhibition and .92 for the full scale). The correla-
tion between the two subscales was r=.57.
2.3.2. Health status
The RAND-36 [31] was used to assess health status. It is a widely

used and well-validated health-related quality of life questionnaire.
The scoring method of Hays was used to derive weighted subscale
scores based on Item Response Theory and composite scores based
on oblique factor analysis allowing the composite scores to be correlat-
ed, which gives a realistic representation of health factors [31]. Scale
scores are normalized, with an average of 50 and a standard deviation
of 10 in the general population. The RAND-36 consists of two health
composites and eight subscales, on which higher scores indicate better
health status.
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2.3.2.1. Mental health status. TheMental Health Composite of the RAND-
36 [31] was used as the primary outcome measure for mental health
status. To examinewhether specific aspects ofmental healthwere relat-
ed to Type D personality, the subscales Emotional well-being, Role lim-
itations caused by emotional problems, Social functioning and Energy
were separately assessed. Internal consistency of the Mental Health
Composite was .86, with Cronbach’s alphas of the subscales varying
from .70 for Energy to .85 for Mental health and Role limitations due
to emotional problems.
2.3.2.2. Physical health status. The Physical Health Composite of
the RAND-36 [31] was used as the primary outcome measure for
physical health status. To examine whether specific aspects of physical
health were related to Type D personality, the subscales Physical func-
tioning, Role limitations caused by physical health, Pain and General
health perceptions were assessed. Internal consistency for the Physical
Health Composite was .87, with Cronbach’s alphas for the subscales
varying from .70 for Role limitations caused by physical health to .89
for Physical functioning.
2.4. Data analyses

To provide insight into the additive versus synergistic value of the
combination of negative affectivity and social inhibition above the sep-
arate effects of both components, we followed recent recommendations
and examined the Type D construct bymeans of two different analytical
approaches: categorical and continuous [9,28,29]. To enhance insight
into the potential clinical relevance of the Type D construct and its com-
ponents, the proportions of patients having functional or dysfunctional
scores were computed.

The categorical approach defined four categories based on the cutoff
scores (10 or more points on each scale): (1) low negative affectivity—
low social inhibition (reference group), (2) low negative affectivity —
high social inhibition (social inhibition group), (3) high negative affec-
tivity — low social inhibition (negative affectivity group) and (4) high
negative affectivity— high social inhibition (Type D group). To compare
the four categories on demographic characteristics and mental and
physical health status variables, χ2 tests (for categorical demographic
variables) or analyses of variance with posthoc group comparisons
with Bonferroni correction for multiple testing (for continuous vari-
ables) were conducted. When groups differed on demographic and
health-related characteristics, these were included as covariates in the
analyses on mental and physical health status. Cohen’s d effect sizes
were calculated to estimate the size of the difference between the
groups, with values of 0.2, 0.5 and 0.8 representing small, medium
and large differences [37].

For the continuous approach, the main effects of negative affec-
tivity and social inhibition and their interaction term were exam-
ined. Multiple regression analyses were performed with mean-
centered negative affectivity (NA), mean-centered social inhibition
(SI) and, in a second block, their interaction term (NA×SI) as pre-
dictor variables. In case of a significant interaction term, which
would indicate a specific synergistic role of Type D personality,
the interaction of low (−1 S.D.) and high (+1 S.D.) NA and SI
were plotted and simple slopes analyses were conducted to exam-
ine the significance of the resulting regression lines, according to
general guidelines [38].

For the proportional approach, the percentages of patients function-
ing at a very low level (2 S.D. below normal [39], i.e., a T-score ≤30 on
RAND-36 scales) in each of the four groups distinguished in the categor-
ical approach (reference group, social inhibition group, negative affec-
tivity group and Type D group) were compared by means of χ2 tests
with posthoc group comparisons. Analyses were conducted with IBM
SPSS Statistics 21.
3. Results

3.1. Prevalence

Of the 558 patients with fibromyalgia, 315 (56.5%) fulfilled the
criteria for Type D personality, that is, having both high negative affec-
tivity and high social inhibition. Of the remaining patients, 114
(20.4%) had high negative affectivity only, 38 (6.8%) had high social in-
hibition only and 91 (16.3%) had low levels of both traits.

Comparing the average scores for the two components of Type D
personality, negative affectivity and social inhibition, with recent
norm scores from the general population [36] revealed that negative af-
fectivity was high in the fibromyalgia sample (14.81±6.46 vs. 9.39±
5.29) with a large effect size difference (Cohen’s d=0.92) and social in-
hibition was above average (12.25±6.96 vs. 9.32±5.18) with a small,
close to medium, effect size difference (d=0.48).

3.2. Demographic variables

The four groups categorized with respect to presence or absence of
negative affectivity or social inhibition did not differ on being in a steady
relationship (P=.72), years of education (P=.75), being employed
(P=.62), having another rheumatic condition besides fibromyalgia
(P=.38), being treated for fibromyalgia (P≥ .07, except for psychological
or psychiatric treatment; see below), being treated for a comorbid condi-
tion (P≥ .07, except for psychological/psychiatric problems or gastric dis-
ease; see below) and being a member of a patient association (P=.39).

The four groupsdiddiffer ongender (χ2=8.30, P=.04),with thehighest
percentage of men in the social inhibition group (13% versus 4%, 2% and 7%
in the reference, negative affectivity and Type D groups, respectively) and
age [F(3,545)=4.45,P=.004],with theTypeDgroupbeing significantlyyoun-
ger than the reference group (45.49±10.48 vs. 49.97±9.84). Psychological
comorbidity and being treated for psychological or psychiatric problems
were most prevalent in the Type D group (57% and 36%), followed by the
negative affectivity group (42% and 23%) (χ2=49.74, Pb .001 and
χ2=16.25, P=.001, respectively). Gastric disease (i.e., stomach ulcers or an-
other stomach disease) was most prevalent in the social inhibition group
(18%) and in the Type D group (16%) (χ2=13.31, P=.004).

3.3. Categorical approach

3.3.1. Mental health status
The four-group classification of Type D was related to the Mental

Health Composite score after adjusting for group differences in gender,
age, psychological or psychiatric treatment and psychological or psychiat-
ric comorbidity or gastric comorbidity [F(3,526)=38.44, Pb .001]. The lowest
level of mental health was found in the Type D group, which significantly
differed from the reference and social inhibition group (both P values
b .001, d=1.19 and d=1.14, respectively), and showed a trend as com-
pared to the negative affectivity group (P=.056). The high negative affec-
tivity group also showed significantly lower mental health than the other
two groups (both P values b .001, d=0.93 and d=0.98, for the reference
and social inhibition group, respectively), which did not significantly differ
from each other (P=.76). Table 2 and Fig. 1 present the adjusted compos-
ite and subscale scores. Groups differed significantly on all four subscales
(P≤ .004), with the lowest level of functioning for the Type D group; how-
ever, the TypeD group did not differ from the negative affectivity group on
any subscale (P≥ .26) except emotional well-being (P=.004).

3.3.2. Physical health status
The four groups in the Type D classification differed on the Physical

Health Composite score, after adjusting for gender, age, psychological
or psychiatric treatment and psychological or psychiatric comorbidity
or gastric disease [F(3,522)=3.39, P=.018]. The lowest level of physical
health was found in the negative affectivity group, which significantly
differed from the reference group (P=.008, d=0.39), but not from the



Table 2
Mental health status (RAND-36T-scores) as a function of personality categories of patients
without social inhibition (SI) and negative affectivity (NA) (reference group), social inhi-
bition only, negative affectivity only and both social inhibition and negative affectivity
(Type D personality): unadjusted scores (M and S.D.) and scores adjusted for gender,
age, psychological or psychiatric treatment and psychological or psychiatric comorbidity
or gastric disease (M_a and S.D._a) are reported.

Mental health status Personality
category

n M S.D. M_a S.D._a

Mental health composite Reference group 84 34.74 8.72 33.49 7.61
Social inhibition 38 33.79 8.77 33.05 7.46
Negative affectivity 107 26.45 7.01 26.10 7.45
Type D 306 23.92 7.44 24.47 7.52

Emotional well-being Reference group 86 46.40 8.16 44.95 8.07
Social inhibition 38 46.11 9.21 45.19 7.95
Negative affectivity 110 35.15 7.91 34.80 7.97
Type D 309 31.60 8.18 32.24 8.09

Emotional role limitations Reference group 84 38.15 15.46 36.85 13.66
Social inhibition 38 41.58 14.44 40.41 13.32
Negative affectivity 108 29.97 13.92 29.62 13.41
Type D 308 27.31 12.65 27.93 13.51

Social functioning Reference group 86 28.69 12.31 27.93 10.02
Social inhibition 38 24.45 9.96 24.15 9.80
Negative affectivity 110 24.00 8.64 23.62 9.86
Type D 310 23.08 9.35 23.46 9.86

Energy Reference group 86 33.42 5.65 32.99 5.66
Social inhibition 38 33.61 6.75 33.46 5.55
Negative affectivity 109 31.52 5.49 31.45 5.53
Type D 309 30.62 5.26 30.79 5.63

M=mean, S.D.=standard deviation, M_a=adjustedmean, S.D._a=adjusted standard deviation.

Table 3
Physical health status (RAND-36 T-scores) as a function of personality categories of pa-
tients without social inhibition (SI) and negative affectivity (NA) (reference group), social
inhibition only, negative affectivity only and both social inhibition and negative affectivity
(Type D personality): unadjusted scores (M and S.D.) and scores adjusted for gender, age,
psychological or psychiatric treatment and psychological or psychiatric comorbidity or
gastric disease (M_a and S.D._a) are reported.

Physical health status Personality
category

n M S.D. M_a S.D._a

Physical health composite Reference group 84 25.80 6.65 25.21 5.87
Social inhibition 38 24.39 7.79 24.26 5.73
Negative affectivity 104 23.19 4.99 22.95 5.81
Type D 305 22.78 5.42 23.04 5.76

Physical functioning Reference group 85 29.12 9.19 28.21 9.31
Social inhibition 38 26.63 9.48 26.20 9.12
Negative affectivity 108 27.36 8.55 27.14 9.15
Type D 308 27.57 9.22 27.95 9.30

Physical role limitations Reference group 86 28.87 6.47 28.85 5.19
Social inhibition 38 29.29 7.45 29.39 5.12
Negative affectivity 108 26.99 3.20 26.78 5.09
Type D 308 27.56 4.75 27.63 5.09

Pain Reference group 86 27.97 6.35 27.56 6.03
Social inhibition 38 27.76 8.06 27.85 5.92
Negative affectivity 110 26.55 5.17 26.28 5.98
Type D 310 26.46 5.70 26.66 5.99

General health perceptions Reference group 85 33.98 8.45 33.21 7.19
Social inhibition 38 31.84 8.63 31.56 7.03
Negative affectivity 108 30.96 7.71 30.81 7.07
Type D 309 28.51 6.04 28.81 7.03

M=mean, S.D.=standard deviation, M_a=adjustedmean, S.D._a=adjusted standard deviation.

69H. van Middendorp et al. / General Hospital Psychiatry 39 (2016) 66–72
social inhibition (P=.23) or Type D groups (P=.89). The Type D group
also had a lower Physical Health Composite score than the reference
group (P=.004, d=0.37). Table 3 and Fig. 2 show the adjusted compos-
ite and subscale scores. Groups differed significantly on two of the four
subscales, general health perceptions and role limitations caused by
physical health (P≤ .009), with the lowest level of functioning for the
Type D group for general health perceptions and for the negative affec-
tivity group for role limitations caused by physical health.

3.4. Continuous approach

3.4.1. Mental health status
The interaction of negative affectivity and social inhibition did not

significantly add (P=.31) to the main effect of negative affectivity on
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Fig. 1.Mental health status (RAND-36 T-scores) as a function of personality categories of
patients without social inhibition (SI) and negative affectivity (NA) (reference group), so-
cial inhibition only, negative affectivity only and both social inhibition and negative affec-
tivity (Type D personality), adjusted for gender, age, psychological or psychiatric
treatment and psychological or psychiatric comorbidity or gastric disease.
the Mental Health Composite score (β=−.55, Pb .001), after adjusting
for gender, age, psychological or psychiatric treatment and psychologi-
cal or psychiatric comorbidity or gastric comorbidity. Additionally, no
main effect of social inhibition was found (P=.76). Neither the interac-
tion term nor the main effect of social inhibition was significantly asso-
ciated with any of the separate mental health aspects (PN .14 for the
interaction term; PN .27 for social inhibition); negative affectivity was
significantly related to worse functioning on all mental health aspects
(β values varying from− .17 for social functioning to− .66 for emotion-
al well-being, all P values ≤ .001).

3.4.2. Physical health status
The interaction of negative affectivity and social inhibition did not

significantly add (P=.92) to the main effect association of negative
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Fig. 2. Physical health status (RAND-36 T-scores) as a function of personality categories of
patients without social inhibition (SI) and negative affectivity (NA) (reference group), so-
cial inhibition only, negative affectivity only and both social inhibition and negative affec-
tivity (Type D personality), adjusted for gender, age, psychological or psychiatric
treatment and psychological or psychiatric comorbidity or gastric disease.



70 H. van Middendorp et al. / General Hospital Psychiatry 39 (2016) 66–72
affectivity with the Physical Health Composite score (β=−.21, Pb .001),
adjusting for gender, age, psychological or psychiatric treatment and
psychological or psychiatric comorbidity or gastric disease. No main ef-
fect of social inhibition was found (P=.72). The interaction term was
not associated with any of the physical health aspects (PN .07). Negative
affectivity was significantly related to all physical health aspects except
for physical functioning (P=.88), with β values varying from − .15 for
pain to − .25 for general health perceptions (P≤ .004); social inhibition
was only related to fewer role limitations caused by physical health
(β=.13, P=.02; other P values ≥ .23).

3.5. Proportional approach

Table 4 presents the proportions of the four groups on all scales.

3.5.1. Mental health status
The proportions of patients scoring at a very low level of mental

health significantly differed on the Mental Health Composite score
(χ2=94.92, Pb .001), with the highest percentage in the Type D group
(81%) differing significantly from all other groups (P≤ .01). Proportions
differed significantly on all four subscales (P≤ .008), with the highest
proportion of very low mental health found in the Type D group; how-
ever, the proportions did not differ significantly between the TypeD and
negative affectivity groups on any subscale (P≥ .11) except emotional
well-being (P=.001).

3.5.2. Physical health status
The proportions of patients scoring at a very low level of physical

health were high in all groups (above 75% for the Physical Health
Composite score, Role limitations caused by physical health and pain)
but significantly differed for the Physical Health Composite score
(χ2=14.05, P=.003). The highest percentage was found in the Type D
group (91%), although the only group difference was found between the
reference and negative affectivity group (P=.01). Proportions did not dif-
fer on the subscales (P≥ .15), except for general health perceptions
(Pb .001), with the highest proportion of very negative health perceptions
in the Type D group (69%), differing from all other groups (P≤ .045).

4. Discussion

In this first study examining the prevalence and relevance of the dis-
tressed or Type D personality in fibromyalgia, a high prevalence (56.5%)
of the specific combination of negative affectivity and social inhibition
was found in a large sample of patients with fibromyalgia. Type D was
more robustly associatedwith poormental health thanwith poor phys-
ical health, and the negative affectivity component of the Type D con-
struct was the strongest correlate. Some indication of an additive
effect of the combination of both of Type D’s components was found,
particularly for mental health, but no indication of a synergistic effect
on mental or physical health was found.
Table 4
Proportions of patients with very low functioning (−2 S.D.) on mental and physical health st
affectivity (reference group), social inhibition only, negative affectivity only and both social inh

Group Reference (%) Social inhibition (%)

Mental health status
Mental health composite 33.7 31.6
Emotional well-being 2.2 7.9
Emotional role limitations 32.6 23.7
Social functioning 59.3 60.5
Energy 36.3 36.8
Physical health status
Physical health composite 77.5 84.2
Physical functioning 56.7 65.8
Physical role limitations 80.2 78.9
Pain 80.2 81.6
General health perceptions 42.2 52.6
The 56.5% prevalence of Type D personality in fibromyalgia indicates
that one out of two patients with this chronic pain condition report a
high tendency to experience negative emotions combinedwith the ten-
dency to inhibit the expression of those emotions to avoid disapproval
of others. This prevalence exceeds the percentages reported in most
previous studies on Type D in various populations, including patients
with cardiovascular disease, in whom the concept was originally devel-
oped (24–37%) (e.g., see Refs. [13] and [34]), and the general population
(13–34%) (e.g., see Refs. [12,36,40,41]). It also exceeds the prevalence in
a previous study in a heterogeneous chronic pain sample not including
fibromyalgia (42.5%) [15]. Only in a small number of studies in specific
populations (psychiatric inpatients and outpatients and female patients
with ulcerative colitis), similar or higher percentages have been found
[42,43]. The high prevalence of Type D personality in this sample of pa-
tients with fibromyalgia is consistent with other research on the sepa-
rate components of Type D — negative affectivity and social inhibition.
An abundance of studies have found an increased prevalence and sever-
ity of negative emotions in fibromyalgia, and although social inhibition
has not been studied directly in fibromyalgia, research shows an elevat-
ed prevalence of risk factors for, or correlates of, social inhibition, in-
cluding early victimization and social rejection or invalidation [18,20].
Also, the combination of high emotional intensity and emotionally
avoidant emotion regulation strategies is prevalent in fibromyalgia
[16]. The cross-sectional nature of the study impedes knowing whether
the personality traits included in the Type D construct are a cause or
consequence (or both) of the chronic pain, social rejection or other ad-
verse factors associated with fibromyalgia. Prospective research might
provide more clarity regarding this issue. Besides the high prevalence
of Type D personality in this sample, a high prevalence of psychological
or psychiatric comorbidity was found, with 46% of patients reporting to
be currently treated for psychological or psychiatric problems. Poten-
tially, both experiencing negative emotions and inhibiting their expres-
sion may be part of a psychopathological state. In line with this
suggestion, the proportion of patients with psychological or psychiatric
comorbidity or treatment was highest in the Type D group. In the cur-
rent study, however, Type D’s constructs were found to be associated
with health status after adjusting for psychological comorbidity, sug-
gesting the potential added value of assessing Type D’s components be-
yond assessing psychological comorbidity.

Originally described and developed in the cardiovascular literature
as a potential disease risk marker, Type D personality has been shown
to be an independent factor predicting morbidity and mortality in car-
diovascular populations, increasing the risk of both distress and a poor
prognosis approximately 3-fold [8,9]. Because the biological and behav-
ioral mechanisms assumed to underlie the associations between Type D
personality and adverse health outcomes are general in nature, includ-
ing physiological hyperreactivity, immune activation and poor health
behavior [10–13,41,44], Type D personality could be expected to nega-
tively impact health outcomes in populations other than cardiovascular.
In the current cross-sectional study of people with fibromyalgia, the
atus (RAND-36 T-scores below 30) in four groups: without social inhibition and negative
ibition and negative affectivity (Type D personality).

Negative affectivity (%) Type D (%) χ2 value P

69.4 81.0 94.92 b .001
28.9 46.8 77.57 b .001
56.3 64.9 45.49 b .001
72.8 73.7 9.00 .03
54.9 65.0 30.38 b .001

90.7 91.3 14.05 .003
69.6 69.0 5.29 .15
88.4 86.9 4.63 .20
85.1 82.9 0.89 .83
55.4 68.8 23.86 b .001
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combination of negative affectivity and social inhibition showed a limit-
ed additive (as studied by the dichotomous categorization) effect, as
shown by examining both the differences in average scores as well as
the proportions of patients showing a very lowmental health status. Ex-
perimental or prospective research should indicate whether this specif-
ic combination of negative affectivity and social inhibition could lead to
a decrease in emotional well-being or whether the associations are ex-
plained by sharedmethod variance,with distress predicting distress. No
evidencewas found for a synergistic effect (as studied by the continuous
components) onmental health status. Thus, this study suggests that, al-
though social inhibition without negative affectivity appears unrelated
to a lower mental health status, its combination with negative affectiv-
ity was associated with a lower mental health status than the presence
of negative affectivity alone, especially with regard to emotional well-
being. However, no evidence was found for a particular detrimental ef-
fect of the combination of both aspects that is stronger than the sum of
their separate effects.

Regarding physical health status, most patients showed very low
levels of functioning, regardless of personality type. For instance, more
that 75% of patients had a physical health status level that was more
than 2 S.D. below the average of the general population. It cannot be ex-
cluded that a more limited relationship of Type D’s components with
physical health status was found as a consequence of this generally
low functioning. Only with regard to general health perceptions,
which is not necessarily related to actual physical functioning, patients
with both negative affectivity and social inhibition deviated from the
other groups reflecting either one or none of Type D’s components.
Thus, Type D and its components may be less relevant for physical
than mental health status, at least in a population that generally
shows very low levels of functioning.

If the combination of negative affectivity and social inhibition,which
we showed in this study to be highly prevalent in fibromyalgia, could be
specifically altered by means of an intervention or be used to tailor an
intervention, the well-being and functioning of patients might be im-
proved for a part of this difficult-to-treat patient group. Of those pa-
tients with high negative affectivity, it could be useful to distinguish
those with elevated social inhibition from those without social inhibi-
tion. Because social inhibition includes social discomfort and possibly
a lack of social skills, group-based interventions will not be selected by
socially inhibited patients, or if they are conducted, such patients may
not fully engage. Socially inhibited patients may prefer — and perhaps
have more success from — interventions that are self-directed or con-
ducted in an individual format. Private expressive writing or written
emotional disclosure [45] is one example of a technique that might par-
ticularly help socially inhibited people engaging in emotional expres-
sion and acknowledging and describing their negative emotions
without risk of social rejection. Indeed, techniques that promote emo-
tional expression have been shown to reduce distress in fibromyalgia
and other populations and are believed toworkmost effectively in emo-
tionally inhibited individuals [26,27,46,47].

This study in a large sample of patients with fibromyalgia indicates
Type D personality as highly prevalent. An important limitation of the
study includes its cross-sectional nature, which prevents causal infer-
ences of the associations between Type D personality and mental and
physical health. Also, because patients were recruited and assessed
through the internet, we had to rely on a self-reported diagnosis of fi-
bromyalgia and it is possible that the results do not fully generalize to
fibromyalgia samples recruited in clinics and assessed in person. How-
ever, patient demographics and functioning scores are similar to previ-
ous studies in patients diagnosed according to the 1990 ACR criteria
(e.g., see Refs. [16] and [48]), suggesting a representative sample of pa-
tients. Reanalyzing the data without the 9% of patients who indicated
that they had not formally been diagnosed by a physician did not
change any of the results, except for the categorical group difference
on the physical health composite, which became nonsignificant. Addi-
tionally, the associations between Type D personality and mental
health, which were shown to be larger than associations with physical
health, include the potential of shared variance (distress relating to dis-
tress). Therefore, future prospective studies that allow for the prediction
of changes in mental health are needed as well as intervention studies
showing their effect on Type D characteristics and the mediation or
moderation of Type D on treatment effects.

To conclude, more than half of patients with fibromyalgia are char-
acterized by the combination of high negative affectivity and social inhi-
bition, or Type D personality, which is a higher prevalence than found in
most other populations studied. Our cross-sectional results provide
some indication of an additive, but not of a synergistic, effect of negative
affectivity and social inhibition (TypeD) in fibromyalgia, particularly for
mental health, with clearly the largest associations for the negative af-
fectivity component. These findings must be interpreted with caution
due to construct overlap with our health measures. Nonetheless, the
high prevalence of the combination of Type D’s components may indi-
cate specific treatment implications.
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