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Summary
Spinal cord injury can cause severe disability and influence mental health. A considerable
group of persons develop a depression after the injury. Contrary to the literature in the general
population, research on the personality traits that could influence the development of
depression in this population is sparse. Therefore, several correlations between personality
traits and depressive symptoms have been conducted. Afterwards, a multiple regression and a
hierarchical regression were conducted to see if personality traits were predictors of
depressive symptoms when injury characteristics are controlled. Neuroticism and Self-Esteem
are significantly correlated with depressive symptoms. In the regression analyses,
Neuroticism was found to be a significant predictor of variance in the development of
depressive symptoms. These findings suggest that personality traits are potentially attractive
means of identifying individuals at risk and facilitate preventive interventions. Further
research is needed to assess the complex relationship between personality and depressive
symptoms.
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Spinal cord injury (SCI) is a complex condition that is characterized by a paralysis below the
level of the spinal lesion and severe disability (Rohe & Krause, 1999). The causes of a spinal
cord injury can be traumatic, for example from an accident (Cripps et al., 2011) as well as
non-traumatic, for example from an illness (New et al., 2014). The number of non-traumatic
spinal cord injuries is estimated in the Netherlands to be roughly the same as the number of
traumatic lesions, based on the data from rehabilitation centers (Van Asbeck & Van Nes,
2016; Post et al., 2017). The reported incidents are around 14 per million per year (Nijendijk
et al., 2014; Post et al., 2017). Although SCI is a relatively low incidence phenomenon, it
results in significant financial, physical, and psychological costs (Dijkers, 2005; White et al.,
2010). Since SCI is such a life-changing event, it demands a multidisciplinary rehabilitation
process (Galvis Aparicio et al., 2020). In the Netherlands, through the project “Psychosocial
Care for Major Somatic Diseases”, each person with SCI receives a psychological screening
at the start of inpatient rehabilitation (Center of Excellence for Rehabilitation Medicine,
2019). The screening appeared to contribute positively to timely recognition or confirmation
of psychological problems. This is of major importance because research has shown that after
SCI, the prevalence of depression ranges from 18.7-26.3% (Williams, & Murray, 2015).
Depressive symptoms
As diagnoses of depression are time consuming and costly, access to quick and
inexpensive instruments to assess the severity of depressive symptoms to determine the need
of additional evaluation has been invaluable (Sakakibara et al., 2009). Approximately one
third of SCI persons have reported moderate depressive symptoms (Jörgensen et al., 2017). In
the SCI population, depressive symptoms have the characteristics of sadness and distress that
are in many cases caused by people trying to adapt to the consequences of the spinal cord
injury (Van Diemen & Van Leeuwen, 2016). They will have to cope with the loss of their
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bodily functions but also to the loss of some of the social roles they fulfilled. Depressive
symptoms have been associated with increased stays in the hospital, fewer improvements in
SCI rehabilitation and increased mortality and morbidity (Kennedy & Rogers, 2000).
Personality
Personality traits are defined as relatively enduring, automatic patterns of thoughts,
feelings, and behaviors that characterize individuals’ typical ways of responding to different
situations (Hudson and Roberts, 2014). Personality traits have been shown to be consistently
associated with psychological adjustment and well‐being (Magee & Biesanz, 2019).
Emotional stability and Extraversion have exhibited the strongest associations with well‐
being. Individuals who are more emotionally stable and extraverted report higher levels of life
satisfaction, positive affect, and self‐esteem, and lower levels of negative affect and
depressive symptoms (Magee, & Biesanz, 2019). Generally, lower levels of neuroticism and
higher levels of extraversion were associated with more favorable therapeutic outcomes
(Bucher et al., 2019). So, to clarify how persons with SCI experience their problems and how
they deal with their daily frustrations, it is important to look at their personality traits (Snellen,
2018).
Personality in the SCI population
If personality traits reflect pre-injury risk factors or post-injury change remains
unanswered (Hollick et al., 2001). However, studies that have used validated measures of
personality have found certain traits to occur with greater frequency among people with SCI
in comparison with normative samples. People with spinal cord injury are elevated in
extraversion or in traits commonly associated with extraversion such as sensation seeking,
risk taking, and high activity levels (De Carvalho et al., 1998; Krause & Rohe, 1998;
Nagumo, 2000). When looking at which personality traits predict better adjustment to SCI,
studies found that the most consistent predictors of adjustment have been low neuroticism and
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high extraversion (De Carvalho, et al., 1998; Krause & Rohe, 1998; Nagumo, 2000). In
particular, high scores of the individual traits of sociability and positive affectivity
(extraversion) and low scores on stress, anxiety and negative affectivity (neuroticism)
predicted better adjustment to SCI (Krause & Rohe 1998; Thompson, et al., 2003; Van
Leeuwen et al., 2012). Other personality traits were not found to be related with adjustment to
SCI (Krause & Rohe 1998; Thompson, et al., 2003; Van Leeuwen et al., 2012).
Personality traits in previous SCI research are for the most part assessed with the NEO
Five-Factor Inventory (NEO–FFI; Costa & McCrae, 1992) or the NEO Personality Inventory
(NEO-PI; Costa & McCrae, 1992). In the Netherlands, there is insufficient norm validity in
the norm groups for both scales (COTAN, 2020), and in our knowledge, these questionnaires
are not used in the Dutch rehabilitation setting. Luckily, there is a personality questionnaire
that is used in the rehabilitation setting with high construct validity with the NEO-FFI and
NEO-PI on these traits, the Dutch Personality Questionnaire (DPQ; Luteijn et al., 2000). The
traits Neuroticism and Extraversion are named Inadequacy (or Neuroticism) and Social
Anxiety respectively.
Relationship between Personality Traits and Depressive Symptoms
In general, the majority of established risk factors for depressive disorders are either
immutable, for example, demographic characteristics, family history or predict onset only in
the short term for example, stressful life events (Klein et al., 2011). However, research in nonmedical samples has shown that personality is at least somewhat malleable, but may forecast
the onset of depressive symptoms years in advance, which makes personality traits a
potentially attractive means of identifying individuals at risk (Klein et al., 2011). Therefore,
further research on the nature of personality-depression relations can significantly facilitate
development of preventive interventions. Another advantage of traits is that they can be
assessed relatively easily and efficiently and thus are ideal for screening. In particular, traits
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can predict response to treatment (Klein et al., 2011). However, in the SCI population, there
are a few studies conducting research for the relationship between personality and SCI. In
addition, there is no study yet that investigates the effect that personality could have on
depressive symptoms in this population.
Injury Characteristics
Following the incidence of a spinal cord injury, an individual is likely to experience
varying degrees of permanent physical impairment (Nizeyimana et al., 2020). Depending on
the damage to the spinal cord nerves, the result is considered a complete or an incomplete
lesion. Important functions such as mobility (motor functions) or sensation (sensory
functions) fail below the lesion. If the lesion occurs primarily in the trunk and legs it is stated
that the individual has paraplegia. In comparison, if the lesion is also in the person's hands and
partially on the arms it is stated that the individual has tetraplegia (Van Asbeck & Van Nes,
2016). The exact assessment of the injury, the person's sustained sensory and motor functions,
the injury level and the degree of lesion – all of which help to forecast the possible impact on
the person's daily living (Kakulas, 2004).
The existing data on depressive symptoms after SCI indicate that the prevalence of
depression after SCI is substantially greater than in other populations (Williams & Murray,
2015). Variability in the medical characteristics of these samples, such as completeness of
injury, may further explain the wide variation in depressive symptoms prevalence estimates.
Nevertheless, there is inconsistency in research results if injury factors caused by SCI are
associated with depressive symptoms. Some studies have shown that complete injury is more
likely to be linked to depressive symptomatology (Dryden et al., 2005, Lim et al., 2017) and
some studies do not demonstrate an association between depressive symptoms and injury
characteristics (De Carvalho, 1998; Bombardier et al., 2004). In a meta-analysis, it is shown
that injury characteristics are heavily underpowered because of missing data so there is no
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clear relationship between those two concepts (Williams & Murray, 2015). Thus, including
injury characteristics (complete vs incomplete injury) as possible variables in current research
is necessary.
Purpose of the Present Study
The aim of this study was to explore the relationship between personality traits and
depressive scores. The first hypothesis was that there would be a significant positive
correlation between Neuroticism and depressive scores. The second hypothesis was that there
would be a significant negative correlation between Extraversion and depressive scores.
Because of lack of empirical evidence, it was expected that the other five personality factors
would not be significantly related with depressive scores.
Another goal of this study was to investigate the relationship between personality
traits and injury characteristics on depressive scores. The main hypothesis would be that
Neuroticism would explain the most variance in depressive scores, followed by Extraversion.
Lastly, when complete injury would be added as a control variable, Neuroticism and
Extraversion would still predict variance in depressive scores.

Method
Design
The study consisted of a cross-sectional analysis of collected data. The Medical Ethics
Committee of the University Medical Center Utrecht declared that this study did not need
approval according to the Dutch Law on Medical Research (protocol number 15–617/C).
Permission to execute the study was granted by the board of the Rehabilitation Center de
Hoogstraat. All applicable institutional and governmental regulations concerning the ethical
use of human volunteers during the course of this research were warranted.
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Procedure
A brief psychological screening has been a part of the standard psychological intake
with every individual with a recent SCI in the Hoogstraat Rehabilitation Centre (Knowledge
Center of Rehabilitation Medicine Utrecht, 2019). These individuals completed questionnaires
shortly after admission to first inpatient rehabilitation after onset of the condition. The
questionnaire included measures to assess depression (Hospital Anxiety and Depression
Scale; HADS) and personality measures (Dutch Personality Questionnaire; DPQ). ASIA
scores has been a standard measurement in the rehabilitation process to measure complete vs.
incomplete injury and level of injury. Inclusion criteria were: (1) Inpatient rehabilitation
because of a recently acquired SCI (2) No serious cognitive or intellectual problems that have
such an effect on answering the screening questions (3) No signs of psychiatric comorbidity
or brain injury that would make the screening ineffective. Psychological screenings that were
performed in March 2016 until November 2017 were retrieved from medical files by the
treating psychologist.
Participants
Respondents were 82 persons with SCI (50 men, 32 women) with a mean age of 60
years (SD = 17.24). Of these persons, 70 (85.4 %) had incomplete lesions to the spinal cord,
10 (12.2 %) had complete lesions, and 2 (2.4 %) were unknown. At the time of assessment,
the average time since injury was 2 months.

Instruments
Hospital Anxiety and Depression Scale
Depression was measured with the Hospital Anxiety and Depression Scale (Zigmond
& Snaith, 1983). The HADS consists of 14 statements about the past week with a 4-point
response scale (score 0–3). These 14 statements are split up into 7 anxiety indicators and 7
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depression indicators. An example of an anxiety statement would be “I feel tense” and a
depressive statement would be “I look forward to things to come”. For each scale, a maximum
score of 21 can be obtained, indicating a high probability of anxiety and or depression. Scores
of 0–7 indicate 'non-(clinical) cases', 8-10 'possible/ doubtful cases', and ≥11 'clinical/ definite
cases'. For this study, the depression subscale was used to measure depressive symptoms. The
HADS has proven to be a valid and reliable measure of depressive symptoms in individuals
with SCI (Sakakibara et al., 2009).
Personality measures
In this study, the Dutch Personality Questionnaire (DPQ) was used (Luteijn et al.,
2000). It has been the most frequently used Dutch personality questionnaire in many practical
settings, like selection, counseling and clinical psychology (Barelds and Luteijn, 2002). The
DPQ consists of 140 items, answered on a three-point scale (True–?–False), that are nonoverlapping keyed in seven scales, measuring the following personality aspects: Neuroticism,
Social Anxiety (Extraversion), Rigidity, Hostility, Egoism, Dominance, and Self-Esteem.
Examples include: “Life is often difficult for me” (Neuroticism), “I feel uncomfortable talking
to strangers” (Social Anxiety/Extraversion), “I want everything to be in a standard place at
home” (Rigidity), “People often fail to keep their promise” (Hostility), “I often empathize
with others” (Egoism), “I like to give orders” (Dominance) and “I can solve my problems
myself” (Self-Esteem). The reliability and validity of the DPQ are satisfactory (COTAN,
2020).
ASIA Scores
The ASIA scoring system is currently the most widely accepted and employed clinical
scoring system for SCI (Alizadeh, Dyck, & Karimi-Abdolrezaee, 2019). In this system,
sensory function is scored from 0–2 and motor function from 0 to 5. The ASIA impairment
score (AIS) ranges from complete loss of sensation and movement (AIS = A), to incomplete
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loss of sensory or motor function (AIS=B, C or D) to normal neurological function (AIS = E).
For more details about the ASIA scoring see Figure 1 in the Appendix. ASIA classification
combines the assessments of motor, sensory and sacral functions. The validity and
reproducibility of the ASIA system combined with its accuracy in prediction of persons'
outcome have made it the most accepted and reliable clinical scoring system utilized for
neurological classification of SCI (Alizadeh, Dyck, & Karimi- Abdolrezaee, 2019). Table 1
provides frequencies of the ASIA scores.
Table 1.
Frequency table of ASIA scores.

Variables

Frequency

Percentage

(n)

(%)

A

10

12.2

B

4

4.9

C

13

15.9

D

53

64.6

Missing

2

2.4

Total

82

100

ASIA scores

Data analysis
Statistical analyses were performed using SPSS, version 26 (IBM Corp, 2019). First,
descriptive statistics were used to describe the study population and outcome variables. The
scores on the DPQ were compared with the general norming groups of DPQ. The personality
variables were not normally distributed and thereby Spearman correlations were conducted.
Sizes of the values of the correlation coefficients were interpreted with the guidelines of
Cohen (Cohen, 1988). Besides that, the assumptions of regression were checked. Neuroticism,
Self-Esteem and Social Anxiety were square root transformed, because the Kurtosis and
Skewness were outside the normal range of scores. A dummy variable (ASIA complete
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injury) was created from the variable ASIA scores. After that, a standard multiple regression
was conducted with the personality traits that significantly correlated with depressive scores
to examine which variable is the best predictor to explain variance in depressive scores.
Lastly, a hierarchical regression was conducted to examine the ability of significant
personality traits to predict depressive scores, after controlling for complete injury.

Results
In this sample, the depressive scores on the HADS (n = 82, M = 6.37, SD = 4.82) were
as follows: 49 (59.8%) scored as non-clinical cases, 10 (12.2%) as possible cases, 21 (25.6%)
scored as clinical cases and 2 (2.24%) were missing. Table 2 provides descriptive information
about the scores on the subscales of DPQ in this study and in the general norming group of
DPQ. Table 3 provides an overview of percentages of DPQ scores in the SCI group according
to the norming tables.
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Table 2.
Descriptive statistics of the scores on DPQ subscales in this sample and in general norming
group.
Variables

M

SD

Minimum

Maximum

Skewness

Kurtosis

Neuroticism

10.51

9.95

0

40

1.41

1.49

Social Anxiety

8.58

8.93

0

35

1.51

1.76

Rigidity

25.67

8.93

6

39

-.29

-.10

Hostility

11.04

8.58

0

30

.70

-.48

Egoism

7.37

5.30

0

22

.84

.22

Dominance

26.30

7.84

2

40

-.64

.50

Self-Esteem

31.66

6.99

11

40

-1.12

.82

Neuroticism

12.00

9.80

-

-

-

-

Social Anxiety

14.10

9.80

-

-

-

-

Rigidity

27.00

7.30

-

-

-

-

Hostility

16.00

8.10

-

-

-

-

Egoism

9.90

5.80

-

-

-

-

Dominance

23.00

8.20

-

-

-

-

Self-Esteem

30.50

7.00

-

-

-

-

SCI Sample

General norming group
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Table 3.
An overview of DPQ scores in the SCI sample according to the norming group (percentages).
Variables

Very

Low

Low

Below

Average

average

Above

High

average

Very
High

(%)

(%)

(%)

(%)

(%)

(%)

(%)

Neuroticism

-

17

23.1

21.9

9.7

2.4

7.3

Social Anxiety

-

32.9

24.5

12

4.8

2.4

4.8

Rigidity

2.4

10.9

18.3

25.6

8.5

15.8

6.1

Hostility

12.2

23.2

14.6

15.7

3.6

8.4

3.7

Egoism

3.7

18.4

20.7

25.6

1.2

9.7

2.4

Dominance

2.4

2.4

8.5

20.8

15.9

20.6
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Self Esteem

3.6

9.7

4.8

18.3

12.3

25.7

7.3

DPQ subscales

Participants scored low on the subscales Neuroticism and Social Anxiety and high on
the Dominance and Self-Esteem subscales in comparison with the general norming group. In
addition, there was a large variance of scores on the subscales of Rigidity, Hostility and
Egoism.
To explore the relationship between personality traits and depressive scores several
Spearman correlations were conducted. There was a medium, positive correlation between
the two variables, r = .43, n= 67, p < 0.01, with high levels of Neuroticism associated with
high levels of depressive symptoms. The relationship between Social Anxiety and depressive
scores was also investigated with Spearman product moment correlation coefficient.
Contrary to the hypothesis, there was no significant correlation between these two variables.
A finding was that there was a small negative correlation between Self-Esteem and
depressive scores, r = -.28, n = 67, p < 0.01, with high levels of Self-Esteem associated with
lower levels of depressive symptoms (see Table 4). The remaining personality traits were not
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associated with depressive symptoms. Post hoc analyses revealed that with the sample of 67
partcipants there was .99 power which is high (Faul et al., 2009).
Table 4.
Spearman correlations between HADS depressive scores and DPQ scores.
Scale

1

2

3

4

5

6

7

1. Depression

-

2. Neuroticism

.40**

-

3. Social Anxiety

.21

.51**

-

4. Rigidity

.15

.17

.19

-

5. Hostility

.13

.30*

.30*

.15

-

6. Egoism

.02

.19

.47**

-.03

.65

-

7. Dominance

-.12

-.30*

-.42**

.06

.24*

-.00

-

8. Self-Esteem

-.28*

-.63**

-.58**

-.04

-.03

-.09

.55**

8

-

Notes. * p < .05 (2-tailed); ** p < .01 (2-tailed)

Another goal of this study was to investigate the relationship between personality traits
and injury characteristics on depressive scores. The main hypothesis would be that
Neuroticism would explain the most variance in depressive scores, followed by Extraversion.
However, Extraversion (Social Anxiety) did not significantly correlated with depressive
scores so it was omitted from the analysis. Instead, Self-Esteem was added. Lastly, complete
injury would be a confounding predictor of variance in depressive scores
Standard multiple regression was used to assess the ability of two personality traits
(Neuroticism, Self Esteem) to predict depressive symptoms. Preliminary analyses were
conducted to ensure no violation of the assumptions of normality, linearity, multicollinearity,
and homoscedasticity. The total variance explained by the model as a whole was 17, 3 %, F
(2, 64) = 6.704, p = .002. Neuroticism was a significant predictor, see Table 5. Post hoc
analysis revealed that there was a power of .96, which is high (Faul et al., 2009).
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Table 5.
Regression Coefficients of Neuroticism, Self-Esteem on depressive scores.
β

Variables

B

SE B

t

95% CI

Constant

2.77

1.2

2.29

Neuroticism

1.19

.40

2.19

.416**

[.37, 2.00]

Self-Esteem

-.00

.50

-.00

-.001

[-1.00, .99]

[.36, 5.19]

Notes. CI= Confidence Interval. ** p < .01

Hierarchical multiple regression was used to assess the ability of two personality traits
(Neuroticism and Self-Esteem) to predict depressive scores, after controlling for the influence
of severity of injury (ASIA complete injury). Preliminary analyses were conducted to ensure
no violation of the assumptions normality, linearity, multicollinearity, and homoscedasticity.
Complete injury were entered at Step 1, explaining 1.3% of the variance in depressive scores.
After entry of Neuroticism and Self-Esteem at Step 2 the total variance explained by the
model as a whole was 21.3 %, F (3, 61) = 5.49, p = .001. The two controlling measures
explained an additional 19.9 % of the variance in depressive scores, after controlling for
complete injury, R squared change = .199, F change (2, 61) = 7.72, p = .001. In the final
model, Neuroticism was statistically significant (see Table 6). Post hoc analyses revealed that
there was a power of .81, which is adequate (Faul et al., 2009).
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Table 6.
Hierarchical regression analyses of Neuroticism, Self-Esteem and complete injury on
depressive scores.
Variables

B

95% CI
LL

SE B

β

R²

UL

Step 1
Constant

6.16

4.88

7.44

.64

ASIA scores

1.67

-1.95

5.30

1.81

Constant

1.51

-1.68

4.71

1.60

ASIA scores

2.91

-.46

6.29

1.69

.20

1.21

.32

2.10

.44

.39**

.36

-.89

1.63

.63

.08

Self-Esteem

.013

.013

.213

.199**

.11

Step 2

Neuroticism

ΔR²

Notes. CI= Confidence Interval. ** p < .01

Discussion
Main Findings
The purpose of this study is to gain a better understanding of the relationship between
personality traits and depressive scores. The first hypothesis, that there is a significant positive
correlation between Neuroticism and depressive scores was confirmed. Nevertheless, in the
second hypothesis, that there is a significant negative correlation between Extraversion and
depressive scores was not confirmed. Unexpectedly, there was a significant negative
correlation between Self-Esteem and depressive scores. In further regression analyses, only
the significant variables from the correlations were included (Neuroticism and Self-Esteem).
The main hypothesis would be that Neuroticism would explain the most variance in
depressive scores, followed by Self-Esteem. Lastly, when complete injury would be added as
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a control variable, Neuroticism and Self-Esteem would still predict variance in depressive
scores. The results showed that Neuroticism is a significant predictor in both analyses.
Neuroticism is accompanied with feelings of insecurity, loneliness and helplessness
(Luteijn et al., 2000). Neuroticism is a known predictor for depressive symptoms and is
related to depressive disorder in the general population (Yoon et al., 2013). In the SCI
population, adjustment to the consequences of the injury is more difficult when people score
high on Neuroticism (De Carvalho et al., 1998; Krause & Rohe, 1998; Nagumo, 2000). This
finding supports the notion that Neuroticism is related and can possibly predict depressive
scores in the SCI population.
Extraversion is extensively studied in SCI personality research (Berry et al., 2007). It
is rather surprising that Extraversion is not found to have a negative relationship with
depressive symptoms because in other variables, like overall quality of life, extraversion is a
positive significant predictor (Van Leeuwen, 2012). One possibility could be that
Extraversion does not influence depressive symptoms directly, but rather indirectly, for
example through social support (De la Vega et al., 2019). Another possible explanation would
be that in most SCI studies on psychological resources (where personality traits are a part of)
have been conducted in the community but not in the clinical setting (Peter et al., 2012). The
screening that is used in this current study is taken during the rehabilitation phase, and that
could possibly reflect short term personality changes.
Self-Esteem is an interesting outcome in this study because in most SCI literature it is
studied as a way of self-perception after SCI but not as a personality trait (Craig et al., 1994).
Self-esteem is a relatively stable, but by no means immutable, trait (Orth & Robins, 2014).
Persons with SCI frequently perceived self-esteem as compromised by SCI (Peter et al.,
2012). However, the same research showed that Self-Esteem does not consistently differ from
general or other clinical populations. In this sample, the scores on Self-Esteem were high in
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comparison with the general population. It could be hypothesized that Self-Esteem is a trait
that supports the affected people during rehabilitation. Nevertheless, it remains unclear
whether Self-Esteem is more important in the short or long term (Peter et al., 2012).
An additional finding is that Self-Esteem is correlated negatively with Neuroticism
and positively with Extraversion. This is an interesting finding because it is shown that high
Self-Esteem individuals also score highly on Extraversion and low on Neuroticism in the
general population (Robins et al., 2001). A hypothesis could be that the combination of those
personality traits are a potential pattern of individuals that resemble resilience (Catalano et al.,
2011; Oshio et al., 2018). Personality types and resilient behaviors provide protection from
the experience of depression, and resilience can increase the risk of not being depressed
(Edward, 2005). This finding makes personality traits a potentially attractive means for
clinical attention and research.
Personality traits could contribute to an individual’s susceptibility to developing
depression, and a combination of high Neuroticism and low Extraversion has been associated
with a higher risk of depression (Allen et al., 2017). Further research on the nature of
personality-depression relations can significantly facilitate development of preventive
interventions through risk assessment (Klein et al., 2011). In addition, personality traits can be
used to make interventions tailored to the individual. An example of this is resources
activation (Flückiger & Grosse Holtforth, 2008), where personal strengths are used in therapy.
Effective therapeutic relationships can be formed through the discussion of positive personal
characteristics and experiences (Rashid, 2015). Research showed that Cognitive Behaviour
Therapy (CBT) to client’s relative strengths led to better outcome than CBT personalized to
client’s relative deficits (Flückiger & Grosse Holtforth, 2008).
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Limitations
The present study represents a first attempt to address the relationship between
depressive symptoms and personality in a SCI sample. One limitation of this study is that
there was a small sample, meaning that the current results are difficult to generalize. On the
original sample of n = 82, only 67 participants had filled in the DPQ. A sample size reduces
the power of the study and increases the margin of error, which can render the study
meaningless (Button et al., 2013). Nevertheless, the post-hoc analyses revealed that there was
adequate to high power in the conducted analyses. A second potential limitation is that HADS
is a screening instrument, so it can’t diagnose depression but only measures if depressive
symptoms are present. The HADS is not based on the DSM criteria on which clinical
diagnoses are based (Sakakibara et al., 2009). Hence, future research should add a diagnostic
interview after the screening to investigate if people who score high on the screening on
depressive scores, Social Anxiety and Neuroticism and low on Self-Esteem would have
increased risk of developing a depressive disorder. In this way, it can be determined if
personality traits play a role in the development of depression. An additional explanation for
these findings warrants comment. Researchers have suggested that resilience and coping are
important factors in explaining the complicated relationship between personality traits and
depressive symptoms (Galvin & Godfrey, 2001). Unfortunately, it was beyond the scope of
this study to examine those measures and therefore not included.
Implications
Despite these limitations, the results of this study suggest several theoretical and
practical implications. In this sample, 25.6 % scored high on depressive scores which is a
prevalence found in earlier studies (Williams & Murray, 2015). This is the first research that
examines the relationship between personality traits and depressive scores in a SCI sample in
the Netherlands. In addition, it is the first study that shows that people who score high on
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Neuroticism have elevated depressive symptoms confirming previous literature on adjustment
(De Carvalho et al., 1998; Krause & Rohe, 1998; Nagumo, 2000). Also, Extraversion is
higher than the general population conform previous literature (De Carvalho et al., 1998;
Krause & Rohe, 1998; Nagumo, 2000). This personality trait could be a possible protective
factor for depressive symptoms. Current findings of depressive scores show that these scores
are a slightly higher than in the general population. However, SCI is seen as an impactful
event that is life changing (Galvis Aparicio et al., 2020). So keeping that in mind, the
percentage of depressive score is conform previous research (Williams & Murray, 2015). A
hypothesis could be that high Extraversion could play a potential role in this through social
support (De la Vega et al., 2019). Last implication would be that injury characteristics were
included as a control variable in this study which in previous studies was neglected (Williams
& Murray, 2015). The results preliminary support the notion that injury does not influence
depressive symptoms, conform to previous research (De Carvalho, 1998; Bombardier et al.,
2004).
Conclusion
SCI is a life changing event with serious mental health consequences. The prevalence of
depression is 25% and more research is needed to disentangle the factors that influence the
development of depression in this population. In this study, personality traits were examined
and there is a possibility that Neuroticism, Social Anxiety and Self-Esteem are important factors
that should be taken into account. Injury characteristics are interesting factors too, but more
research is needed to assess their role in this complex phenomenon. Further research should
focus on other variables, like resilience and coping to explore the relationship between
personality and depression. This would be of great importance to apply in individualized
treatment. The main conclusion would be that personality research is lacking in this population,
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and the literature is outdated. A collaboration of research and clinical practice would be a
meaningful contribution to this problem.
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Appendix

Figure 1. ASIA scoring for the neurological classification of the SCI. A sample scoring sheet.

