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Exploring the relationship between personality 
and chronic pain in adults with osteogenesis 
imperfecta
A cross-sectional study
Muñoz Cortés Rubén, PhDa,* , José Francisco Soriano Pastor, PhDb, Vicente Monsalve Dolz, PhDc

Abstract 
Despite the growing body of research on chronic pain in adults with osteogenesis imperfecta (OI), there is still a lack of 
comprehensive understanding of the influence of psychological factors on pain experienced by individuals with this condition. 
This study aims to delve into the correlation between personality traits and various aspects of pain, such as frequency, intensity, 
appraisal, and coping mechanisms, in a significant sample of adults with OI. Additionally, the investigation seeks to identify 
whether certain personality profiles may be more susceptible to chronic pain within this specific population. A descriptive cross-
sectional study was conducted on a sample of 418 adults diagnosed with OI. Participants completed an online survey that 
assessed sociodemographic and clinical variables, pain parameters, personality traits, pain appraisal, and coping strategies. 
Subsequently, descriptive, correlational, cluster and comparative analyses were performed. Up to 83% of the participants reported 
experiencing pain on a regular basis. Regarding personality dimensions, moderate scores were obtained, with no significant 
differences compared to the general population. Neuroticism emerged as the trait showing the most robust relationships with 
the evaluated variables. It positively correlated with pain intensity, frequency, and the perception of pain as threatening (P < .001). 
Conversely, higher levels of extraversion were associated with a reduction in pain and its threatening perception (P < .001). 
Finally, the cluster analysis revealed a personality profile that showed greater vulnerability in pain adaptation, characterized by 
high levels of neuroticism and low levels of extraversion, agreeableness, and conscientiousness. Chronic pain is prevalent in 
adults with OI. Personality dimensions maintain a significant relationship with this pain, acting as vulnerability or protective factors. 
Consequently, specific personality profiles are associated with poorer adaptation. Understanding these profiles would allow for a 
deeper comprehension of the pain experience in adults with OI.

Abbreviations:  AHUCE = Asociación Nacional Huesos de Cristal, NEO-FFI = NEO five-factor inventory, OI = osteogenesis 
imperfecta, SD = standard deviation.

Keywords: chronic pain, osteogenesis imperfecta, personality, threat appraisal

1. Introduction
Osteogenesis imperfecta (OI) is a genetic disorder that affects 
the connective tissue, specifically type I collagen. It is charac-
terized by significant bone fragility.[1] In addition to frequent 
bone fractures, OI is associated with other clinical manifesta-
tions such as dentinogenetic imperfecta, skin hyperlaxity, joint 
hypermobility, short stature, long bone deformities, hearing, 
and vision loss, cardiovascular and respiratory complications, 
as well as chronic pain.[2,3] To date, more than 15 distinct genetic 

mutations have been identified, each responsible for a specific 
type of OI.[4] However, simplified classifications are used in clin-
ical practice, such as the 1 proposed by Van Dijk and Sillence,[5] 
which includes the following types: Type I, the most common 
and considered the mildest form of OI, with a lower incidence 
of fractures and bone deformities; Type II, an extremely severe 
form of OI, with a high mortality rate during pregnancy and in 
the first 4 weeks of life; Type III, a severe variant with multiple 
fractures, skeletal deformities, short stature, hearing problems, 
and more frequent cardiorespiratory complications; Type IV, of 
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variable severity, with recurrent fractures, osteoporosis, bone 
deformities, and scoliosis; Type V, which exhibits moderate to 
severe bone fragility and a higher predisposition to develop-
ing hyperplastic callus after a fracture. OI is considered a rare 
disease, with a prevalence of 1 affected individual per 10,000 
births.[6]

Numerous recent studies have consistently demonstrated the 
prevalence of chronic pain in adults with OI.[7–9] This particular 
type of pain has been shown to be resistant to both surgical 
and pharmacological interventions[10] and has been associated 
with functional limitations, sleep disturbances, fatigue, and a 
decreased health-related quality of life.[7,9]

Chronic pain, characterized as persistent or recurrent pain 
lasting for more than 3 months,[11] represents a significant source 
of stress in the healthcare domain.[12] Lazarus and Folkman 
Transactional Model of Stress[13] is frequently employed as a 
theoretical framework in the study of chronic pain from a psy-
chological standpoint. This model allows for the exploration of 
various factors including environmental and individual character-
istics, cognitive processes, behavioral responses, and subsequent 
consequences.[14] According to this model, pain and individual 
characteristics interact to create a stressful situation, initiating 
an appraisal and coping process that ultimately leads to conse-
quences affecting the initial situation.[15] In a prior study involving 
adults with OI,[16] it was previously reported that a threatening 
appraisal of pain was associated with increased pain intensity and 
interference with daily activities. These variables were, in turn, 
linked to a decline in health-related quality of life. However, the 
initial study did not extensively examine individual-related fac-
tors beyond clinical and sociodemographic variables.

In relation to individual variables, personality dimen-
sions have been frequently assessed in stress studies since the 
1980s.[17–21] This trend aligns with the proposal of the 5-Factor 
Model of Personality by Costa and McCrae,[22] a model that 
encompasses 5 personality dimensions with a significant genetic 
influence, characterized by an endogenous nature and inde-
pendent development from environmental events.[23] In sum-
mary, the 5 dimensions include Neuroticism, which represents 
a tendency to experience unpleasant emotions such as anxiety, 
sadness, or anger; Extraversion, describing sociable, assertive, 
and optimistic individuals; Openness to Experience, reflecting a 
willingness to accept new or unconventional ideas and to expe-
rience both negative and positive emotions; Agreeableness, indi-
cating individuals who are empathetic and enjoy helping others; 
and Conscientiousness, describing individuals who are diligent, 
punctual, reliable, and exhibit outstanding academic and/or 
work performance.[24]

In chronic pain research, higher levels of neuroticism have 
consistently been associated with increased pain intensity, a 
more catastrophic and threatening appraisal of pain, the use of 
passive coping strategies, and poorer adaptation, characterized 
by limitations in physical activity and higher levels of depression 
and anxiety.[25–28] The other personality dimensions, although 
to a lesser extent, also maintain significant relationships with 
variables relevant to chronic pain. For instance, higher levels of 
extraversion have been linked to lower perceived pain intensity 
and interference in daily activities,[29] the use of active coping 
strategies,[30] and a lower tendency to avoid pain.[26] Similarly, 
openness to experience has been associated with an increased 
use of active coping strategies[28] and a lower tendency for cat-
astrophizing and distress.[31,32] Individuals with a higher level 
of conscientiousness exhibit lower pain frequency,[33] reduced 
opioid consumption, improved adherence to medical treat-
ment,[34,35] and a predominant use of active coping strategies.[28] 
Finally, agreeableness appears to have weaker associations with 
variables such as coping, appraisal, and consequences of chronic 
pain.[15,26,36]

Several studies have aimed to identify resilient or vulnera-
ble profiles in individuals facing chronic pain by grouping them 
based on their scores on the mentioned personality dimensions. 

Indeed, it has been observed that individuals with high levels of 
neuroticism, low scores on extraversion, openness to experience, 
and conscientiousness, and moderate levels of agreeableness, 
experience higher levels of pain and analgesic consumption, 
sleep difficulties, lower levels of activity and functionality, and 
poorer quality of life across various domains, including physical 
activity, vitality, social relationships, and mental health.[15,37]

Although there has been increasing research on chronic pain 
in adults with OI, there remains limited knowledge regarding 
the role of psychological variables in pain within the context of 
this condition. The aim of this study is to examine the relation-
ship between personality dimensions and the frequency, inten-
sity, appraisal, and coping of pain in a large sample of adults 
with OI, using data collected from a previous investigation.[16] 
Furthermore, we will seek to identify the potential existence of 
a personality profile that is more vulnerable to chronic pain in 
this population.

2. Materials and methods
The present study emerged from a subsequent analysis of data 
collected in the previously published study titled “Chronic pain 
in adults with osteogenesis imperfecta and its relationship to 
appraisal, coping, and quality of life: A cross-sectional study.”[16] 
Therefore, the sample, methodology, and instruments described 
below are those referenced in the mentioned publication.

The study was approved by the Committee of the Doctoral 
Program in Clinical and Health Psychology to the University 
of Valencia. All participants provided their informed consent 
regarding their participation in the study.

2.1. Sample

The sample consists of 418 adults with OI from 36 differ-
ent countries who, having granted their consent, completed 
an online questionnaire battery hosted on the servers of the 
Asociación Nacional Huesos de Cristal (AHUCE) Foundation.

2.1.1. Inclusion criteria. 

 (i)  Be at least 18 years of age.
 (i)  Having an OI diagnosis.
 (iii)  Having access to the internet.

2.1.2. Exclusion criteria. 

 (i)  Being under 18 years of age.
 (ii)  Not having an OI diagnosis.

2.2. Procedure

Initially, an online survey was developed and hosted on private 
servers of the AHUCE Foundation. The survey consisted of an 
informed consent form and several questionnaires addressing 
the variables of interest in the study. To ensure participant acces-
sibility, the survey was available in both English and Spanish. 
When questionnaires were not available in both languages, the 
method of forward-backward translation was used, followed 
by subsequent statistical validation to ensure equivalence of the 
translated versions. The estimated time to complete the ques-
tionnaire battery was approximately 20 minutes, and partici-
pants had the flexibility to access and complete the survey from 
a computer, tablet, or mobile phone without the presence of an 
evaluator. Furthermore, anonymity of the collected data was 
guaranteed.

The survey dissemination among the target population was 
carried out by the AHUCE Foundation and other collaborat-
ing entities, such as the AHUCE and the Asociación Madrileña 
de Osteogénesis Imperfecta in Spain and Latin America, the 
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Brittle Bone Society in the United Kingdom, the osteogenesis 
imperfecta foundation in the U.S., and the European Federation 
of Osteogenesis Imperfecta, as well as other organizations in 
various European countries. The distribution was conducted 
through different channels, including social media, emails, bro-
chures, and communications at conferences and events.

2.3. Assessment instruments

2.3.1. Sociodemographic variables. The sociodemographic 
questionnaire employed in this research was developed by the 
research team and consists of 4 items assessing participants age, 
gender, type of OI, and country of residence. The questionnaire 
incorporates a varied response format, including open-ended 
questions and multiple-choice items.

2.3.2. Chronic pain and its characteristics. Pain frequency 
was assessed using a single item consisting of the question, “Do 
you experience pain frequently?” with 5 response alternatives: 
no, once a month, several times a month, several times a week, 
or every day. Additionally, participants were asked to report the 
duration of their pain using an open-ended response format.

Pain intensity, location, and type were evaluated using the 
pain detect questionnaire[38] in its original English version and 
its adaptation and validation in Spanish.[39] This questionnaire 
comprises 4 sections. Section 1 includes 3 visual analogue scales 
with 11 possible points each, assessing current pain, worst pain 
experienced in the past 4 weeks, and average pain during the 
same period. Section 2 consists of an item featuring a graph 
accompanied by a legend, inquiring about the participant’s 
pain pattern over time, with 4 response options: “constant pain 
with slight fluctuations,” “constant pain with pain attacks,” 
“pain attacks without pain between attacks,” and “frequent 
pain attacks with pain between attacks.” Section 3 includes a 
drawing depicting a front and back view of a human figure, 
accompanied by 3 items investigating pain location and radia-
tion. Finally, Section 4 consists of 7 items with a 6-point Likert 
format, exploring different pain characteristics in the marked 
areas, such as burning and tingling sensations, sensitivity to 
touch, presence of sudden pain attacks, sensitivity to cold or 
heat, numbness, and sensitivity to light pressure. The response 
options for these items are: “no,” “mild,” “very mild,” “moder-
ate,” “intense,” and “very intense.”

In the validation of the original questionnaire, the authors 
obtained a significant bivariate correlation between items (P < 
.01) and satisfactory internal consistency (Cronbach alpha = 
0.83).[38] The Spanish adaptation also presents good psycho-
metric indices, with a Cronbach alpha of 0.86 and a test-retest 
intraclass correlation coefficient of 0.93.[39]

2.3.3. Personality dimensions. The NEO 5-factor inventory 
(NEO-FFI), an abbreviated version of the revised neo personality 
inventory,[40] was used to assess personality dimensions. The 
NEO-FFI was designed to measure the personality traits 
proposed in the 5-factor theory.[41,42] It consists of a 60-item 
questionnaire with a 5-point Likert scale format, encompassing 
5 scales: Neuroticism (N), Extraversion (E), Openness to 
Experience (O), Agreeableness (A), and Conscientiousness 
(C).[43] Each factor is assessed by 12 items, and responses are 
assigned numerical scores. These scores are summed to derive 
5 raw scores, 1 for each personality trait. Subsequently, they 
are transformed into standard scores using a normative table, 
allowing for the determination of each participant’s percentile 
in relation to the reference population for each trait.

Regarding its psychometric properties, different internal con-
sistency indices were obtained for the original questionnaire and 
its Spanish validation,[44] depending on the analyzed factor. The 
Cronbach alphas obtained were 0.86 and 0.82 for Neuroticism, 
0.77 and 0.81 for Extraversion, 0.73 and 0.76 for Openness to 

Experience, 0.68 and 0.71 for Agreeableness, and 0.81 in both 
cases for Conscientiousness.

2.3.4. Pain assessment. To assess the variable “pain appraisal,” 
the pain appraisal inventory[45] was used, based on Lazarus and 
Folkman transactional model.[13] This instrument consists of 16 
items with 6 response options (strongly disagree, moderately 
disagree, somewhat disagree, somewhat agree, moderately agree, 
and strongly agree). The pain appraisal inventory comprises 2 
factors: threat appraisal, which refers to a negative interpretation 
of pain and is typically associated with unpleasant emotions 
and greater activity limitation, and challenge appraisal, which is 
linked to a more positive interpretation of pain experience and 
is associated with better quality of life.

In terms of its psychometric properties, the original question-
naire demonstrated good internal consistency, with a Cronbach 
alpha coefficient of 0.86 for the threat factor and 0.81 for the 
challenge factor. Since no Spanish version of this questionnaire 
was available, a validation in Spanish was conducted using the 
back-translation method. In the validated version, Cronbach 
alpha coefficients of 0.86 for the threat factor and 0.86 for the 
challenge factor were obtained.

2.3.5. Coping strategies. The Chronic Pain Coping 
Questionnaire - Short Form Cuestionario de Afrontamiento 
al Dolor Crónico (questionnaire on coping with chronic 
pain)[46] was employed to assess the coping strategies utilized 
by participants in response to pain. The Cuestionario de 
Afrontamiento al Dolor Crónico (questionnaire on coping 
with chronic pain) consists of 24 items with 5 response options 
(never, seldom, neither seldom nor often, often, and always) that 
evaluate 6 distinct factors. These factors are as follows: religion 
(cognitive or behavioral strategies based on religious or spiritual 
aspects), distraction (behaviors aimed at diverting attention 
from pain), mental self-control (cognitive efforts to reduce pain), 
self-affirmation (self-talk aimed at improving mood), catharsis 
(verbal expression of pain with others in search of relief), and 
information seeking (searching for additional knowledge about 
the problem and its possible solution).

The questionnaire demonstrates high internal consistency, 
with satisfactory Cronbach alpha values for each factor: 0.94 
for religion, 0.84 for catharsis, 0.75 for distraction, 0.80 for 
mental self-control, 0.77 for self-affirmation, and 0.74 for 
information seeking. As the questionnaire was not available in 
English, a translation was conducted using the forward-back-
ward method. In the English version, McDonald omega values 
were obtained, yielding 0.65 for distraction, 0.77 for informa-
tion seeking, 0.93 for religion, 0.82 for catharsis, 0.80 for men-
tal self-control, and 0.79 for self-affirmation.

2.4. Statistical analysis

The Statistical Package for the Social Sciences (SPSS) 21.0 soft-
ware was used for statistical analyses. Descriptive and frequency 
analyses were conducted to examine the characteristics of the 
sample and their scores on the different questionnaires. Pearson 
correlation coefficient was employed to assess the relationships 
between variables. Two-step cluster and k-means analyses were 
performed on the personality dimensions, followed by mean 
comparison between groups using the Student t test. Data were 
presented as percentages, raw scores, means, and standard devi-
ations. The statistical significance level was set at P < .005.

3. Results

3.1. Descriptive statistics

The participants age ranged from 18 to 85 years, with a mean 
age of 41.20 years (standard deviation [SD] = 13.81). Of the 
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participants, 75.6% were women (n = 316) and 24.4% were 
men (n = 102). The sample consisted of individuals from up 
to 36 different nationalities, with Spain (n = 118), the United 
States (n = 100), and the United Kingdom (n = 45) being the 
countries with the highest representation. The most common 
type of OI was type I, accounting for 45.5% of the cases, fol-
lowed by type III (20.8%), type IV (16.5%), type II (4.1%), and 
type V (1.7%).

The frequency of pain was high, as previously described in 
a study with the same sample (Muñoz et al, 2022). Among 
the participants, 55% reported experiencing daily pain, while 
16.5% experienced it several times a week and 12.4% experi-
enced it several times a month. The remaining 16.1% stated that 
they did not experience pain regularly (see Fig. 1).

The results obtained from the NEO-FFI questionnaire indi-
cated that the scores on the different personality traits were sim-
ilar to those of the general population. Specifically, the mean 
raw score for neuroticism was 22.7 (SD = 9.08; percentile: 53; 
T-score = 50), for extraversion was 26.93 (SD = 7.85; percen-
tile: 42.74; T-score = 48), for openness to experience was 28.5 
(SD = 6.16; percentile: 55.45; T-score = 51), for agreeableness 
was 31.36 (SD = 6.65; percentile: 35.78; T-score = 46), and for 
conscientiousness was 32.50 (SD = 7.59; percentile: 48; T-score 
= 50) (see Table 1).

3.2. Correlations

Regarding the observed correlations between personality dimen-
sions and pain, it was found that higher levels of neuroticism 
were significantly associated with increased pain frequency (r = 

.224, P < .000) and current pain intensity (r = .240, P < .000), 
as well as with average pain intensity (r = .266, P < .000) and 
maximum pain intensity in the past month (r = .239, P < .000). 
In contrast, extraversion showed a significant negative correla-
tion with pain frequency (r=−.237, P < .000) and current pain 
intensity (r=−.192, P < .000), maximum pain intensity in the past 
month (r=−.162, P = .001), and average pain intensity in the past 
4 weeks (r=−.173, P < .000). The remaining correlations between 
personality dimensions and pain frequency and intensity can be 
observed in Table 2.

In relation to pain appraisal, there was a significant increase in 
perceiving pain as a threatening event with higher levels of neu-
roticism (r = .431, P < .000). On the other hand, perceiving pain 
as a threat showed a significant negative correlation with extra-
version (r= −.187, P < .000), openness (r= −.137, P = .005), and 
conscientiousness (r= −.144, P = .003). The correlations between 
these personality dimensions and the appraisal of pain as a chal-
lenge were less pronounced and can be found in Table 3.

Finally, regarding the relationship between personality and pain 
coping, several significant correlations were found. Neuroticism 
showed positive correlations with mental self-control (r = .168, P 
= .001) and catharsis (r = .129, P = .008). Extraversion demon-
strated significant correlations with distraction (r = .153, P = 
.002), information seeking (r = .122, P = .012), and self-affirma-
tion (r = .205, P < .000). Openness maintained significant correla-
tions with distraction strategies (r = .207, P < .000) and mental 
self-control (r = .161, P = .001). Agreeableness was negatively 

0

50

100

150

200

250

Everyday
(n=230, 55%)

Several �mes a
week (n=69,

16%)

Several �mes a
month (n=52,

12,4%)

One �me a
month (n=32,

7,7%)

No (n=35, 8,4%)

Do you experience pain frequently?

Number of
par�cipants

Figure 1. Pain frequency in the full sample (number of participants and % of the sample).

Table 1 

Raw scores, standard scores, percentile, and T-scores of 
personality dimensions.

Personality 
dimensions 

Raw 
score 

Standard 
deviation Centil T-score 

Profile 
rating 

Neuroticism 22,7 9,08 53 50 Average
Extraversion 26,93 7,85 42,74 48 Average
O. to experience 28,5 6,16 55 51 Average
Agreeableness 31,36 6,65 36 46 Average
Conscientiousness 32,5 7,59 48 50 Average

T-Score = standardized scores of Neo-FFI.

Table 2 

Correlations between personality and pain frequency and 
intensity.

Personality 
dimensions 

Frequency 
of pain 

Pain intensity

In the current 
moment 

Maximum 
past month 

Average 
past month 

r r r r

Neuroticism .224** .240** .239** .266**
Extraversion −.237** −.192** −.162** −.173**
O. to experience −.050 −.200 −.082 −.130**
Agreeableness .028 .006 .015 .014
Conscientiousness −.081 −.073 −.089 −.082

r = Pearson correlation coefficient.
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related to mental self-control (r= −.123, P = .012) and positively 
associated with catharsis (r = .110, P = .025). On the other hand, 
conscientiousness established a significant correlation only with 
the self-affirmation strategy (r = .216, P < .000) (Table 4).

For a comprehensive understanding of the relationship 
between pain appraisal, coping strategies, interference in daily 
activities, and quality of life, we recommend referring to the 
study conducted by Muñoz et al[16] using the same sample.

3.3. Cluster analysis

Initially, a hierarchical cluster analysis was conducted on the per-
sonality dimensions, revealing that the data could be best classified 
into 2 distinct groups. To delve deeper into this finding, a k-means 
cluster analysis was performed, where 2 groups were selected 
based on the scores obtained from the NEO-FFI questionnaire. The 
results of the cluster analysis can be found in Table 5.

Cluster 1 exhibited significantly higher levels of neuroticism 
(80th percentile) compared to Cluster 2, which had low scores on 
this dimension (30th percentile). Additionally, Cluster 1 showed 
lower scores on extraversion (20th percentile), agreeableness (20th 
percentile), and conscientiousness (30th percentile) compared to 
Cluster 2, which had moderate scores on these dimensions (extra-
version: 55th percentile, agreeableness: 45th percentile, consci-
entiousness: 60th percentile). Both clusters obtained moderate 
scores on openness to experience (55th percentile).

Upon comparing the 2 groups using a mean contrast, notable 
distinctions emerged. Cluster 1 displayed a significantly higher 
frequency of pain (P = .003), as well as greater intensity of pain 
in the current moment (P = .001), a higher average pain inten-
sity over the last month (P < .000), and a higher maximum pain 
intensity in the past 4 weeks (P = .002) compared to Cluster 2. 
Furthermore, participants in Cluster 1 perceived pain as more 
threatening (P < .000) and engaged in exercise less frequently 
(P < .000) than those in Cluster 2. However, no significant dif-
ferences were observed between the 2 groups in terms of coping 
strategy use, appraisal of pain as a challenge, and other clinical 
and sociodemographic variables (refer to Table 6).

4. Discussion
The aim of this study was to investigate the relationships 
between personality dimensions based on Costa and McCrae 
5-Factor Model[22] and various aspects of chronic pain, includ-
ing frequency, intensity, appraisal, and coping strategies, in a 
diverse international sample of adults with OI. This study builds 
upon previous research conducted with the same simple,[16] and 
readers can refer to that study for additional information on 
the topic.

The frequency of pain was high in 83.4% of the sample. 
Specifically, 55% of participants reported experiencing daily 
pain, while 16% reported pain several times a week, and 12.4% 
reported pain several times a month. These findings are consis-
tent with similar studies conducted with the same population[7,47] 
and indicate a high prevalence of chronic pain compared to the 
general population. For example, in Spain, the United States, 
and the United Kingdom, which were the countries with the 
largest representation in the sample (n = 263), chronic pain is 
present in approximately 17.6%, 20.4%, and 34% of the gen-
eral population, respectively.[48–50]

The mean scores on the 5 personality dimensions, assessed 
using the Neo-FFI questionnaire,[51] indicate a moderate pres-
ence of traits in the participants, with no significant differences 
compared to the general population. These data suggest that, 
despite the consensus regarding the joint influence of genetic 
and environmental factors on personality development,[52–54] the 
complications associated with OI do not seem to be significant 
enough to establish differences from the rest of the population. 

Table 3 

Correlations between personality and pain appraisal.

Personality dimensions 

Threat pain appraisal Chellenge pain appraisal 

r r

Neuroticism .431** .063
Extraversion −.187** .073
O. to Experience −.068 .096*
Agreeableness −.137** −.021
Conscientiousness −.144** .100*

r = Pearson correlation coefficient.

Table 4 

Correlations between personality and coping strategies.

Personality dimensions 

Distraction Information seeking Mental self-control Self-affirmation Religion Catharsis 

r r r r r r

Neuroticism −.047 .044 .168** −.004 .052 .129**
Extraversion .153** .122** .007 .205** .021 .073
O. to experience .207** .035 .161** .084 −.073 −.019
Agreeableness .024 .086 −.123* .091 .058 .110*
Conscientiousness .093 .092 −.038 .216** .030 −.074

r = Pearson correlation coefficient.

Table 5 

Results of the k-means cluster analysis on personality dimensions.

Dimensions Cluster 1 Cluster 2 F Sig. 

Neuroticism 29 16 412,725 .000
Extraversion 23 31 140,231 .000
O. to experience 28 29 7192 .008
Agreeableness 29 34 58,809 .000
Conscientiousness 28 36 155,736 .000

Sig = Significance.
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Indeed, other studies point in a similar direction, finding no 
significant association between chronic illnesses and personal-
ity changes,[55] or observing changes of modest magnitude (1–2 
T-score units).[56]

Certain personality traits, on the contrary, have been found 
to contribute to the vulnerability of developing diseases,[57] 
their progression,[58] and engaging in health-risk behaviors.[59] 
Likewise, personality dimensions have frequently been asso-
ciated with the presence of chronic pain. Specifically, neurot-
icism has demonstrated a stronger link to pain compared to 
other traits. Elevated levels of neuroticism have been con-
sistently linked to higher pain intensity, increased pain fre-
quency, a perception of pain as more threatening, and poorer 
pain adaptation.[25–28] Consistent with prior evidence, our 
study’s results support these findings. As neuroticism scores 
increased, so did pain frequency (r = .224, P < .001) and 
intensity across 3 measured indices: “current moment” (r = 
.240, P < .001), “maximum in the last month” (r = .239, P 
< .001), and “average over the past 4 weeks” (r = .266, P < 
.001). Additionally, higher levels of neuroticism were associ-
ated with a tendency to perceive pain as more threatening (r 
= .431, P < .001).

The remaining personality traits also showed significant rela-
tionships with the evaluated variables, although these relation-
ships were weaker and had opposite directions compared to 
those observed in neuroticism. Consistent with findings from 
previous studies,[29] higher levels of extraversion were associated 
with lower pain frequency (r = −.237, P < .001) and decreased 
pain intensity at the current moment (r = −.192, P < .000), 
maximum intensity in the last month (r = −.162, P < .000), and 
average intensity over the past 4 weeks (r = −.173, P < .000). 
Moreover, higher scores in extraversion, agreeableness, and 

conscientiousness were related to a decrease in the perception 
of pain as threatening (extraversion: r = -.187, P < .000; agree-
ableness: r = −.137, P < .000; conscientiousness: r = −.144, P < 
.000). The dimension of openness to experience showed some 
significant but weaker correlations.

The presented results suggest that neuroticism can act as a 
vulnerability factor in the appraisal of pain, while the other 
dimensions, except for openness to experience, may have a 
protective effect. These results align with previous research. 
For instance, Gunthert et al[60] found that individuals with 
higher neuroticism scores tend to perceive stressful events as 
more threatening and feel less equipped to cope with them. In 
the context of chronic pain, Ramírez Maestre et al[61] found 
that a high level of neuroticism was a strong predictor of a cat-
astrophizing interpretation of stressors. Additionally, Ebstrup 
et al[62] discovered a significant negative correlation between 
extraversion, agreeableness, and conscientiousness scores, 
and perceived stress, whereas the relationship between per-
ceived stress and openness to experience was not statistically 
significant.

These findings are relevant to the adaptation to chronic pain, 
as it has been described how the propensity to value pain as a 
threat is related to an increase in the perception of its intensity 
and its interference in daily activities, and a decrease in phys-
ical and mental health.[16,63,64] The high consistency in the cor-
relations that neuroticism maintains with stress may be due, as 
Suls[65] argues, to the fact that it is an affective trait (character-
ized by the frequent and intense experience of emotions such as 
fear, sadness, or anger), as opposed to the rest of the traits, which 
are more behavioral. In the same vein, it has been described that 
people with high neuroticism cope with everyday stressors with 
a higher basal level of negative affect, show hyperreactivity to 

Table 6 

Mean comparison between clusters on different variables.

Pain Groups Mean SD t P value Effect size 

Frequency Cluster 1 3,22 1163 3,04 .003 d = .30
Cluster 2 2,83 1431

Pain intensity in the current moment Cluster 1 5,06 2,23 3,47 .001 d = .34
Cluster 2 4,28 2336

Maximum pain intensity past month Cluster 1 5,55 2,17 3,16 .000 d = .35
Cluster 2 4,76 2,28

Average pain intensity past month Cluster 1 7,33 2,23 3.6 .002 d = .31
Cluster 2 6,57 2,66

Pain appraisal       
  Threat Cluster 1 4,31 1,04 6,8 .000 d = .67

Cluster 2 3,57 1,16
  Challenge Cluster 1 2,83 1,14 −.71 .480  

Cluster 2 2,91 1,23
Coping strategies       
  Distraction Cluster 1 11,35 3,22 −.64 .524  

Cluster 2 11,55 3,12
  Information seeking Cluster 1 10,67 3,9 −.507 .612  

Cluster 2 10,87 4,07
  Mental self-control Cluster 1 10,31 4,01 1,47 .143  

Cluster 2 9,75 3,8
  Self-affirmation Cluster 1 13,96 3,62 −1,77 .78  

Cluster 2 14,6 3,08
  Religion Cluster 1 8,05 4,94 .271 .786  

Cluster 2 7,92 5,12
  Catharsis Cluster 1 10,04 4,08 .709 .479  

Cluster 2 9,75 4,1
Healthy habits       
  Physical exercise Cluster 1 0,78 0,864 −3,74 .000 d = .37

Cluster 2 1,1 0,873
  Physical therapy Cluster 1 0,49 0,956 .451 .652  

Cluster 2 0,45 0,957

d = Cohen’s d value, P = probability value, SD = Standard deviation, t = t value in Student t test.

D
ow

nloaded from
 http://journals.lw

w
.com

/m
d-journal by B

hD
M

f5eP
H

K
av1zE

oum
1tQ

fN
4a+

kJLhE
Z

gbsIH
o4X

M
i0hC

y
w

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dtw

nfK
Z

B
Y

tw
s=

 on 10/02/2023



7

Rubén et al. • Medicine (2023) 102:39 www.md-journal.com

these events, tend to perceive them as more threatening, take 
longer to recover from their unpleasant emotional states, and 
have more difficulty solving recurring problems. These interre-
lated characteristics configure what is known as the “neurotic 
cascade.”[65–67]

Regarding the relationship between personality and coping 
strategies, distinct patterns were found. The use of distraction 
as a coping strategy was more frequent in extraverted indi-
viduals (r = .153, P < .001) and those open to experience (r = 
.207, P < .001). On the other hand, the strategy of information 
seeking, which involves efforts to acquire more knowledge 
about pain, its causes, and ways to address it, showed a signif-
icant correlation only with extraversion (r = .122, P < .001). 
As for the strategy of mental self-control, which refers to cog-
nitive efforts to control pain, it was more frequent in individ-
uals with higher levels of neuroticism (r = .168, P < .001) and 
openness to experience (r = .161, P < .001). Additionally, this 
strategy negatively correlated with agreeableness (r = −.123, 
P < .005). The strategy of self-affirmation was more frequent 
in individuals who were more extraverted (r = .205, P < .001) 
and conscientious (r = .216, P < .001). On the other hand, 
catharsis, which involves verbalizing pain in order to seek 
understanding, was related to neuroticism (r = .129, P < .001) 
and agreeableness (r = .110, P < .005). Finally, the religious 
coping strategy did not show significant correlations with per-
sonality dimensions.

In a previous study conducted by Soriano et al[28] with an 
exclusively Spanish sample, similar correlations were found to 
those observed in the present study, such as the relationship 
between neuroticism and mental self-control, responsibility 
and self-affirmation, and the negative association between 
agreeableness and mental self-control. However, some rela-
tionships described in that study were not found in the present 
work, such as the association between openness to experience 
and distraction and self-affirmation, among others. Another 
study conducted by the same authors[15] evaluated the cor-
relations between personality traits and coping strategies in 
a sample of 296 Spanish patients with chronic pain. In this 
study, similarities as well as differences were found compared 
to the aforementioned results. For instance, a significant cor-
relation was found between extraversion and responsibility 
with the use of self-affirmation as a coping strategy. However, 
in this current investigation, no significant relationship was 
found between neuroticism and the use of mental self-control 
strategy.

Based on the findings and mentioned research, it can be 
inferred that, according to the conclusions of Soriano et al,[28] 
although personality appears to influence stress mediating pro-
cesses, it does not establish a strong and consistent relationship 
to be considered a robust predictor of such processes, at least in 
terms of coping strategies. However, it is important to note that 
in the previous study conducted with the same sample,[16] coping 
strategies did not show significant relationships with pain inter-
ference in daily activities and quality of life, which has also been 
noted in other studies.[68]

Finally, in order to investigate the presence of a vulnerability 
profile to chronic pain, a cluster analysis was conducted using 
personality dimensions. As a result, 2 groups were identified: 
1 characterized by high levels of neuroticism and moderate 
levels of extraversion, agreeableness, and conscientiousness, 
and another group with low levels of neuroticism and higher 
levels of extraversion, agreeableness, and conscientiousness. 
The dimension of openness to experience remained at mod-
erate scores in both groups. Previous studies[15,28,37] have also 
found similar group distributions based on personality traits in 
patients with chronic pain. In these publications, the authors 
identified the group with higher scores in neuroticism as vul-
nerable, as they showed greater pain intensity, more symptoms 
(such as increased use of analgesics, poorer sleep quality, and 
fewer hours of sleep), lower use of coping strategies such as 

self-affirmation and distraction, higher utilization of religious 
coping, and poorer quality of life. In the present study, the 
group identified as vulnerable (cluster 1) significantly experi-
enced higher pain frequency and intensity, as well as a tendency 
to perceive pain as more threatening. However, no differences 
were found in the use of coping strategies between the groups. 
These characteristics may indicate greater difficulty in adapt-
ing to chronic pain for the vulnerable group compared to the 
resilient group.

5. Conclusion
In the present study, the 5 personality dimensions assessed in 
adults with OI obtained scores within moderate ranges, sug-
gesting that personality in this population does not signifi-
cantly differ from that observed in the general population. 
This could indicate that life events associated with the illness 
do not appear to have a substantial impact on personality 
development.

On the other hand, personality dimensions seem to play a 
relevant role in the experience of chronic pain, acting as protec-
tive or vulnerability factors. Neuroticism emerged as the trait 
with the strongest associations, being linked to higher pain fre-
quency and intensity, as well as a perception of chronic pain 
as more threatening. On the other hand, although to a lesser 
extent, extraversion was associated with decreased pain, and 
together with agreeableness and conscientiousness, were related 
to a lower perception of threat.

Finally, the data supported the existence of a personality 
profile vulnerable to chronic pain, characterized by high lev-
els of neuroticism and moderate to low levels of extraversion, 
agreeableness, openness to experience, and conscientiousness. 
Compared to the more resilient profile, this group exhibited sig-
nificantly higher levels of pain frequency and intensity, as well 
as a more threatening appraisal of pain. These findings suggest 
that personality may play an important role in the adaptation to 
chronic pain and could be relevant in the design of personalized 
therapeutic interventions.

6. Limitations
This study has some limitations that should be considered. 
Firstly, the study design is descriptive and cross-sectional, which 
means that it cannot determine the direction of the observed 
associations or establish causal relationships. However, we have 
attempted to provide explanations for these associations based 
on relevant theoretical frameworks and findings from similar 
studies.

Additionally, the data collection method relied on open 
online surveys. While this approach allowed for a larger sample 
size, especially when studying conditions with low prevalence 
or dispersed populations, it comes with certain limitations. For 
example, there is less control over participants, which makes it 
challenging to verify the accuracy of the provided information, 
such as sociodemographic data. This may have led to an over-
representation of female participants in the study. Furthermore, 
it is possible that only individuals with internet and social media 
proficiency and access completed the questionnaire, potentially 
introducing a selection bias.

The study’s topic and the use of an open survey format for 
voluntary participation could introduce self-selection bias.[69,70] 
In other words, adults with OI who experience chronic pain 
more frequently may be more motivated to participate than 
those who do not regularly experience it. However, the data 
regarding pain frequency align with the findings of similar 
studies.[7,71]

Regarding the variables examined, it would have been inter-
esting to consider participants’ emotional responses to pain as 
indicators of adaptation. These aspects could provide additional 
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insights into the experience of chronic pain and could have 
enhanced the study’s findings.
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