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Objective: To describe and explore functioning and health 
of persons with spinal cord injury from the perspective of 
psychological-personal factors in the light of the Interna-
tional Classification of Functioning, Disability and Health 
(ICF) framework.
Methods: Data from 511 participants regarding feelings, 
thoughts and beliefs, motives, and patterns of experi-
ence and behaviour were analysed. Measurement instru-
ments included the Mental Health Index-5, Positive and 
Negative Affect Schedule, Hospital Anxiety and Depres-
sion Scale, Appraisal of Life Events Scale, 5 items from 
the World Health Organization Quality of Life Scale, Pur-
pose in Life Test-Short Form, General Self-Efficacy Scale, 
Big Five Inventory-21, Social Skills Inventory-SF, Brief 
COPE. The distribution of the selected psychological-per-
sonal factors-indicators was examined using descriptive 
statistics. Differences between SCI subgroups by sex, age,  
age at injury, time since injury, aetiology and severity of in-
jury were explored using analysis of variance (ANOVA) and 
F-tests.
Results: Participants who were older and sustained their spi-
nal cord injury more recently experienced more depressed 
mood, less positive affect, less challenge appraisal, lower life 
satisfaction, lower purpose in life, and lower self-efficacy. 
They reported lower social skills, less usage of the coping 
strategies humour, positive reframing, and acceptance, and 
more usage of the coping strategies denial and self-distrac-
tion. Overall, effect sizes were small.
Discussion: Although study participants appeared to be well 
adjusted to spinal cord injury, those who sustained their in-
jury at an older age and more recently reported more nega-
tive experiences. Quantitative description and exploration 
of the psychological-personal aspects of health will enable 
hypotheses to be formulated for further research, and sug-
gest a need for tailored interventions for those at risk of less 
favourable outcomes.
Key words: spinal cord injury; International Classification of 
Functioning Disability and Health; psychological factors; per-
sonal factors.
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INTRODUCTION

Spinal cord injury (SCI) is a potentially life-threatening and 
profoundly life-changing health condition (1), which can have 
a significant impact on a person’s physical, psychological and 
social functioning. Complications, such as pain, bowel and 
bladder problems, muscle spasms, fatigue, osteoporosis and 
pressure sores, may occur (2). SCI may be associated with 
symptoms of depression and anxiety (3, 4), post-traumatic 
stress (5), substance abuse and suicidal behaviour (3). In 
addition, work, leisure and daily activities, relationships and 
participation (6–10) may change due to SCI.

Adjusting to the physical, psychological and social conse-
quences of a SCI is a challenge for the affected individuals. 
Research shows that variations in adjustment to SCI are not 
well-predicted by biological factors, such as the severity of 
the injury or resulting impairments (11–13), implying that 
psychological and social factors might be better predictors. 

Theory indicates that how an individual adjusts to an adverse 
event like SCI depends on their subjective experience and 
evaluation of the situation rather than only on the objective 
circumstances (14, 15). In other words, the individual’s beliefs, 
attitudes, expectations, emotional reactions, motivational struc-
ture and behavioural strategies can influence the adjustment 
process and are expected to determine health-related outcomes. 

Empirical evidence on the role of individual psychological 
factors in adjusting to SCI has been summarized (3, 16–18). 
Findings indicate that cognitive appraisals significantly explain 
the variance in mental health (19) and psychological well-
being (20, 21), but less consistently explain quality of life and 
life satisfaction (22). Persons with SCI and high self-efficacy 
(23–26) or purpose in life (27–29) report higher well-being and 
life satisfaction. Coping has been found to be related to mental 
health, participation and quality of life in SCI (3, 30); however, 
depending on the coping style, the results are inconsistent (22, 
31, 32). Individuals with SCI who display stronger social skills 
(33–36), higher self-efficacy (37–44), higher emotional stabil-
ity, agreeableness, extraversion, conscientiousness or openness 
show lower levels of depression and anxiety (45) and higher 
levels of participation (23, 46, 47). 

The evidence on the role of individual psychological fac-
tors appears to be extensive, but contradictory, and only a few 
studies have considered the complex interrelations of the vari-
ous components that may contribute to adjustment outcomes 
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following SCI (31, 48–51). In addition, generalizations from 
research in SCI may be limited due to small sample sizes, 
sampling biases, low response rates, and the difficulty of com-
paring results due to the use of different operationalizations 
and measurements of psychological factors (17, 18). 

However, individual psychological factors are important in 
order to comprehensively describe the functioning and health 
of individuals with SCI. Based on this description, research 
questions can be addressed, such as: “Who is at risk of negative 
outcomes and why?”, and “Which individual features relate 
how much to functioning?”. The answers to these questions 
can inform health professionals in developing interventions 
to enhance health, functioning and well-being of individuals 
with SCI.

Description of the full range of relevant factors builds the 
basis for a comprehensive understanding of functioning and 
health of individuals with SCI. The model of the World Health 
Organization’s International Classification of Functioning, 
Disability and Health (ICF) (52) posits interactions between 
dimensions of functioning (i.e. body, individual, social) and 
stresses the role of environmental and personal contextual 
factors as determinants of the extent of disability. The ICF 
can represent functioning and health of persons with SCI in a 
comprehensive manner from different perspectives, e.g. from 
a biomedical perspective, a social-environmental perspective, 
and a psychological–personal perspective. 

A systematic approach to capture the individual psychologi-
cal perspective on SCI in the light of the ICF has been proposed 
by Geyh (53). Based on this approach, the following 4 areas 
of psychological-personal factors (PPFs) can be considered 
for comprehensive understanding of individual functioning, 
health and well-being: Feelings, Thoughts and Beliefs, Mo-
tives, and Patterns of Experience and Behaviour. Presumably, 
various PPFs may be components, determinants, or even ef-
fects, of adjustment.

The overall objective of this paper is to describe and quantita-
tively explore functioning and health of persons with SCI with 
respect to these 4 areas of PPFs in the light of the ICF framework.

The specific aims of this paper are: (i) to report on the dis-
tribution of selected PPFs in the study population; and (ii) to 
explore differences in PPFs between SCI subgroups by sex, age, 
age at injury, time since injury, aetiology and severity of injury. 

METHODS
This study is part of a nationwide community-based cross-sectional 
survey conducted within the Swiss Spinal Cord Injury Cohort Study 
(SwiSCI) (54, 55). The SwiSCI was conducted in collaboration with 
the 4 specialized SCI rehabilitation clinics in Switzerland, includ-
ing the Spinal Cord Injury Center of Balgrist University Hospital, 
Zürich; the Centre for Spinal Cord Injury and Severe Head Injury, 
REHAB Basel; the Clinique Romande de Réadaptation CRR, Sion; 
and the Swiss Paraplegic Centre (SPZ), Nottwil. Further participating 
organizations include the Swiss Paraplegic Association (SPV); the 
home nursing service organization ParaHelp; and the Swiss Accident 
Insurance Corporation (SUVA). SwiSCI received approval from the 
cantonal ethics committees.

SwiSCI aimed to include all community-dwelling persons aged 16 
years or older with permanent residence in Switzerland and a diag-
nosis of traumatic or non-traumatic SCI. SwiSCI excluded persons 
with congenital conditions leading to para- or tetraplegia, including 
spina bifida, new SCI in the context of palliative (end-of-life) care, 
neurodegenerative disorders including multiple sclerosis (MS) and 
amyotrophic lateral sclerosis (ALS), or Guillain-Barré syndrome.

Data were collected in 3 waves from September 2011 to March 2013. 
In the first wave, study information, informed consent form and a first 
questionnaire assessing sociodemographic and lesion-related charac-
teristics were mailed to all eligible persons. Persons who returned a 
signed consent form and the first questionnaire received a second-wave 
questionnaire about health, functioning, participation and well-being. 
With protections of privacy and following the ethical protocol, the 
collaborating organisations were able to provide the study centre with 
anonymized data about the non-participants, including date of injury, 
age, sex, type of lesion and language, which made it possible to inves-
tigate non-response bias (56). In the third wave, 3 randomized samples, 
stratified by sex, age, and level of lesion (para- vs. tetraplegia) were 
drawn from the respondents of the second-wave questionnaire. Each 
of the 3 samples received a different module. PPFs were assessed in 
the Psychological Personal Factors and Health Behaviour (PPFs-HB) 
module of the third wave (54). 

SwiSCI initially contacted 3144 potential participants for data col-
lection. Response rate in the first wave questionnaire was 61.4%, in 
the second 82.6%, and in the third 87.6%, which resulted in the present 
sample of n = 511. As shown in Table I, 27% of the sample was female. 
Mean age was 52.9 years and participants had lived for a mean of 17 
years with paraplegia (69%) or tetraplegia (31%).

Variables and instruments
Sociodemographic, injury-related and information on PPFs were as-
sessed. Sociodemographic characteristics included age, sex, years of 
education, marital status, and language of the questionnaire. Injury-
related information collected was: age at injury, time since injury, 
type of lesion (complete/incomplete, para/tetraplegia), cause of injury 
(traumatic/non-traumatic). The ICF-based framework by Geyh (53) 
was used to capture PPFs areas, including Feelings, Thoughts and 
Beliefs, Motives, Patterns of Experience and Behaviour. Validated 
German, French and Italian versions of the measures were used. 
French and Italian versions of the Purpose in Life Test-Short Form 
(PIL-SF) and the Appraisal of Life Events Scale (ALE) were translated 
according to World Health Organization (WHO) guidelines (57) by 
the SwiSCI team. The following self-report measures were used to 
assess PPFs (Table II).

Feelings
The PPF area Feelings was addressed using the following 3 measures 
related to feelings and mood.

Mental Health Index. The MHI-5 is 1 of 8 scales included in the 36-
item Short Form health survey (SF-36) (58). The subscale consists of 
5 items assessing frequency of feeling nervous, down in the dumps, 
calm and peaceful, downhearted and blue, and happy. Responses are 
given on a 5-point Likert scale (“all” to “none of the time”). Evidence 
concerning validity and reliability supports the use of the MHI-5 in 
individuals with disabilities (59). In contrast to the other measures of 
PPFs, the MHI was assessed in the second wave of data collections.

Positive and Negative Affect Schedule. The PANAS (60) is a 20-item 
measure of positive affect (PANAS-PA) and negative affect (PANAS-
NA) (61). Respondents are asked to rate the extent to which they have 
experienced 10 particular positive (e.g. enthusiasm) and 10 negative 
emotions (e.g. distress) on a 5-point Likert scale (“very slightly or 
not at all” to “very much”). The PANAS has evidence supporting its 
validity and reliability in a rehabilitation population (62).
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Hospital Anxiety and Depression Scale. HADS-D is a 7-item depres-
sion subscale of the Hospital Anxiety and Depression Scale (63) 
that assesses mood and affect-related (but not somatic) symptoms of 
depression. Responses are given on a 0–3 Likert scale, with higher 
scores indicating more severe depressive symptoms. The HADS-D has 
been found to be reliable and valid in measuring symptom severity 
of depression in individuals with SCI (64). Scores between 8 and 10 
are considered as mild cases, 11–15 moderate cases, and 16 or above 
severe cases of depression (63, 65).

Thoughts and Beliefs
The PPF area Thoughts and Beliefs was addressed by 2 measures of 
cognitive appraisal and evaluations of life’s challenges and quality: 

Appraisal of Life Events Scale. The ALE (66) consists of 16 adjec-
tives that represent cognitive appraisals of stressful life-events on 3 
dimensions: threat (e.g. “terrifying”), challenge (e.g. “stimulating”) 
and loss (e.g. “depressing”). Respondents rate the extent to which the 
adjectives describe their concerns on a 6-point Likert scale (“not at 
all” to “very much so”). The ALE has been frequently applied in SCI 
population (67, 68) and was found to be reliable and valid in measur-
ing appraisal in the general population (66, 69).

WHO Quality of Life Scale. Five selected items of the WHOQoL-
BREF ask respondents to rate their overall quality of life, satisfaction 
with health, daily activities, relationships, and living conditions on 
a 5-point response scale. The mean score is used for analyses. The 
selected items were found to be reliable and valid to assess quality of 
life in individuals with SCI (70–72). 

Motives
The PPF area Motives was represented by the 
Purpose in Life Test-Short Form (PIL-SF) 
(73, 74). Respondents are asked to answer 4 
questions regarding their life goals, purpose 
and their progress in achieving life goals on a 
7-step rating scale. The PIL-SF demonstrated 
good reliability and validity (73).

Patterns of Experience and Behavior
The PPF area Patterns of Experience and Be-
havior was represented using the following 4 
measures of thought patterns, traits, skills and 
strategies.

General Self-Efficacy Scale. The GSE consists 
of 10 items assessing a broad and stable sense of 
personal competence to deal with stressful situ-
ations (75) rated on a 4-point Likert scale. The 
GSE was found reliable and valid (75–77) and 
has been frequently used in SCI research (78).

Big Five Inventory. The 21-item BFI-21 (79) 
measures the personality traits extraversion, 
neuroticism, agreeableness, conscientiousness 
and openness to experiences. Respondents are 
asked to indicate the extent to which they agree 
or disagree with 21 statements about their per-
sonality characteristics. A 5-point Likert scale 
(“strongly disagree” to “strongly agree”) is 
used. The BFI-21 has been found reliable and 
valid in assessing personality traits (79).

Social Skills Inventory – Short Form. The 
SSI-SF (80, 81) assesses elements of social 
skills (i.e. expressivity, sensitivity, control). 
Responses are given on a 5-point Likert-Scale 

(“not at all like me” to “exactly like me”). The original SSI has been 
found to have good content validity and acceptable internal consist-
ency in the general population (82).

Brief COPE. The BriefCOPE (83) is an abbreviated version of the 
COPE Inventory (84) and measures ways of coping with problems 
and stress. It consists of 28 items that represent 14 subscales (self-
distraction, active coping, denial, substance use, use of emotional 
support, use of instrumental support, behavioural disengagement, 
venting, positive reframing, planning, humour, acceptance, religion, 
self-blame). Higher scores refer to higher frequency of using a specific 
coping strategy. The COPE is frequently used in the SCI population 
(e.g. 83). Reliability and validity have been found acceptable (83, 86).

Analyses
To report on the distribution of the selected PPFs in the SwiSCI 
population, measures of central tendency (mean and median) and 
measures of dispersion (standard deviation (SD), 1st and 3rd quartiles) 
were calculated using sum scores of all the measures. To evaluate the 
shape of the statistical distributions of the scores, kurtosis and skew-
ness, the percentage of minimum and maximum scorers in the sample 
were calculated, and the normality of the distributions was tested using 
Shapiro–Wilk test (alpha-error level 0.01). Kurtosis is mesokurtic at 
k = 3, leptokurtic or peaked with k > 3, and platykurtic or flat with k < 3 
(87). Negative skewness suggests a left-tailed distribution with values 
concentrated on the right side of the score range, while a positive 
skewness suggests a right-tailed distribution with values concentrated 
on the left side of the continuum.

Table I. Descriptive characteristics of study participants (n = 511)

Characteristic n (%) Mean (SD) Median
n (%)
missing

Sex
Male 371 (72.6)
Female 140 (27.4)

Age, years 52.9 (14.8) 53
Age at injury, years 35.4 (17.6) 32 5 (1.0)
Time since injury, years 17.45 (13.06) 14 5 (1.0)
Age at injury and time since injury groups 5 (1.0)
Younger at and shorter time since injury 61 (11.9)
Younger at and longer time since injury 189 (37.0)
Older at and shorter time since injury 192 (37.6)
Older at and longer time since injury 64 (12.5)

Type of lesion 3 (0.5)
Complete paraplegia 166 (32.5)
Complete tetraplegia 56 (11.0)
Incomplete paraplegia 184 (36.0)
Incomplete tetraplegia 102 (20.0)

Cause of injury 2 (0.4)
Traumatic 400 (78.3)
Non-traumatic 109 (21.3)

Education, years 13.8 (3.3) 12 (2.4)
Marital status 5 (1.0)
Single (never married) 158 (30.9)
Married 255 (49.9)
Widowed 68 (13.3)
Divorced 23 (4.5)
Registered Partnership 2 (0.4)

Language of questionnaire
German 361 (70.7)
French 129 (25.2)
Italian 21 (4.1)

SD: standard deviation.
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The distributions were examined graphically by creating and com-
paring frequency graphs for the questionnaire scores by categorical 
population variables sex, type of lesion and cause of injury. For the 
continuous variables (age, age at injury, time since injury) scatterplots 
were created. 

To explore differences between subgroups, differences in question-
naire scores were tested by sex, age, age at injury, time since injury, 

aetiology and severity of injury. For the continuous variables age, 
age at injury and time since injury the median split was used to create 
subgroups of approximately equal size. Time since injury and age at 
injury were combined as they are interdependent variables on the same 
dimension, time. Analyses of variance (ANOVA) were conducted to 
detect overall differences between the subgroups. To address multiple 
testing Bonferroni correction was applied. Since the same question-

Table II. Concept areas to capture psychological-personal factors (PPFs) in the context of the International Classification of Functioning, Disability 
and Health (ICF) framework and according to measurement instruments

PPFs area
Measurement 
instrument Abbreviation Items Time-frame Subscales

Items per 
subscale Scoring Score interpretation

Feelings Mental Health 
Index (58) 

MHI-5 5 Past 4 weeks – – Transformed 
sum score

0: low mood/high 
distress
100: high mood/low 
distress 

Positive And 
Negative Affect 
Schedule (60)

PANAS 20 Last week Positive Affect (PA)
Negative Affect (NA)

10 Sum score 10: less positive/less 
negative affect
50: more positive/more 
negative affect

Hospital Anxiety 
and Depression 
Scale – Depression 
subscale (63)

HADS-D 7 Last week 7 Sum score 0: no depressed 
feelings
21: highly depressed 
feelings

Thoughts and 
Beliefs

Appraisal of Life 
Events Scale 
(ALE) (66)

ALE 16 Past 3 months Challenge 
Loss
Threat

6
4
6

Sum score 0: low degree of 
appraisal
30 (20): high degree of 
appraisal

5 items from the 
World Health 
Organisation 
Quality of Life 
Scale (70, 71)

5 WHOQoL 5 Past 2 weeks – – Mean score 1: dissatisfied with life
5: satisfied with life

Motives Purpose in Life 
Test-Short Form 
(73)

PIL-SF 4 Now – – Sum score 4: no purpose in life
28: strong purpose 
in life

Patterns 
of Experience
and Behavior

General Self-
Efficacy Scale (75)

GSES 10 In general – – Sum score 10: low general self-
efficacy
40: high general self-
efficacy

Big Five 
Inventory-21 (79)

BFI-21 21 In general Openness
Conscientiousness
Extraversion
Agreeableness
Neuroticism

5
4
4
4
4

Mean score 1: low level of 
personality trait
5: high level of 
personality trait

Social Skills 
Inventory – Short 
Form (80, 81)

SSI-SF 30 In general Expressivity
Sensitivity
Control

10 Sum score 10: low level of social 
skill
50: high level of social 
skill

Brief COPE (84) COPE 28 In general Self-distraction 
Active coping 
Denial
Substance use
Emotional support
Instrumental support
Behavioral 
disengagement
Venting
Positive reframing
Planning
Humor
Acceptance
Religion
Self-blame

2 Sum score 2: coping strategy is 
not used 
8: coping strategy is 
used a lot
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naire data are tested for differences 7 times, namely for the 7 subgroup 
variables, we correct the alpha level 0.05/7 = 0.007. ANOVA effect size 
is regarded as small with an eta-square around 0.01, medium around 
0.059 and large around 0.138 (88). Pearson coefficients for correlations 
between continuous variables age, age at injury and time since injury 
and questionnaire scores were reported. The contrasting subgroups 
were identified using confidence intervals. 

The requirements for ANOVA were tested according to normality 
(Shapiro–Wilk test) and homoscedasticity (Levene’s test, alpha=0.01) 
of the distributions. While ANOVA is robust against violations of 
normal distribution (89), heteroscedasticity was accounted for by 
using logarithmic transformation. If logarithmic transformation did 
not remedy heteroscedasticity, non-parametric procedures were used 
to examine subgroup differences. For dichotomous data the Mann-
Whitney test is used, reporting z and p-value. For polytomous data 
the Kruskal–Wallis test is used, reporting χ2, df and p.

To address missingness within the data-set, non-parametric missing 
value imputation using random forest was applied with the “missFor-
est” package in R. In addition, systematic non-response bias in SwiSCI 
was accounted for by using inverse probability weighting based on 
propensity scores from multivariate logistic regression referring to 
the source population of n = 3,144 (for more details see (56)). Non-
response in the SwiSCI study was explained by membership in the 
Swiss Paraplegic Association and time since injury. Non-response was 
not related to age, sex, type of lesion or language.

Analyses were conducted with STATA (90) and R (91). However, 
the STATA program used for calculating the propensity scores does 
not support non-parametric analyses for weighted data. Therefore, 
we report non-parametric analyses for unweighted data and use the 
Pearson correlation coefficient throughout.

RESULTS

Distribution of selected Psycohological Personal Factors in 
the SwiSCI population (Table III)
Feelings. With the exception of the positive affect subscale, 
the 4 measures used as indicators of feelings, mood and affect 
were not normally distributed in the present sample (p < 0.01). 
The MHI-5 and the PANAS-PA show negative left-skewed 
and platykurtic flat distributions. The MHI-5 had a median 
(Md) = 76 with an interquartile range (IQR) = 28 on a 0–100 
scale, suggesting moderately high mood. PANAS-PA had a 
Md = 32 and IQR = 10 on a 10–50 scale, suggesting moderately 
strong positive affect in the past week.

The PANAS-NA and the HADS-D showed right-skewed 
and peaked distributions. Scores on the PANAS-NA (Md = 17, 
IQR = 8) and HADS-D (Md = 4, IQR=5) suggested little nega-
tive affect and depressed feelings in the sample overall in the 
past week. In both scales, a slight floor effect was detected. 
Mild depressive symptoms were reported by 13.1% of the 
sample, 6.8% reported experiencing moderate and 1.4% severe 
depressive symptoms. 

Thoughts and Beliefs. The scores in the 4 scales used as indica-
tors of the cognitive evaluation of the subjects’ own situation 
were not normally distributed. The distribution of ALE-Chal-
lenge evaluations was not skewed, but flat, with a Md = 12 and 
IQR = 12 on a 0–30 scale and 9.7% of the sample scoring 0, 
suggesting overall that participants interpret their situation to a 
low to moderate degree in terms of being a challenge. The ALE 
subscales Loss (Md = 6, IQR = 8, scale 0–20) and Threat (Md = 8; 

IQR = 11, scale 0–30) were both platykurtic and right-skewed, 
showing considerable floor effects, with 12.9% and 11.1% of 
participants scoring 0, which indicates that they interpreted their 
situation to a low degree as loss or threat.

The distribution of the 5 WHOQoL items was skewed to the 
left and leptokurtic with a Md = 3.8 and IQR = 0.80 on a 1–5 
scale, indicating that, on average, participants were satisfied 
with different domains of their lives.

Motives. A non-normal distribution of the PIL-SF scores was 
found in the present sample. The distribution was left-skewed 
and leptokurtic. The median sum score is 22 with an IQR = 7 on 
a scale with theoretical minimum of 4 and maximum of 28. This 
indicates that participants overall report having rather clear 
life goals, perceiving a strong purpose and meaning in life.

Patterns of Experience and Behavior. Only scores of 1 indica-
tor of Patterns of Experience and Behavior was not normally 
distributed in the present sample (p < 0.01). The GSES scores 
were left-skewed and leptokurtic, with Md=30 and IQR = 6, 
indicating that overall participants experience a moderately 
strong general self-efficacy.

The subscales Conscientiousness, Extraversion and Agreea-
bleness of the BFI-21 are normally distributed. The scores in 
BFI-21 subscales Openness (M = 3.75, SD = 0.69), Consci-
entiousness (M = 3.84, SD = 0.67), Extraversion (M = 3.44, 
SD = 0.76) and Agreeableness (M = 3.60, SD = 0.71) demon-
strated that participants located themselves in the higher mid-
dle range of these personality characteristics. The distribution 
of the subscale Neuroticism (Md = 2.5, IQR = 1) was slightly 
skewed to the right, platykurtic with a considerable floor effect 
and 24.2% of the sample scoring at the minimum. This indicates 
overall that participants rather did not perceive themselves as 
nervous, tense or worried personalities.

All 3 subscales of the SSI-SF were normally distributed. 
On a scale of 10–50, participants showed a tendency to locate 
themselves in the middle range of the social skill characteristics 
Expressivity (M = 30.47, SD = 5.87), Sensitivity (M = 28.58, 
SD = 5.62) and Control (M = 33.48, SD = 5.46).

Among the 14 subscales of the COPE, 3 were found to be 
normally distributed on a scale ranging from 2 to 8: Self-
distraction (M = 4.90, SD = 1.56), Positive reframing (M = 5.59, 
SD = 1.60) and Planning (M = 5.31, SD = 1.48). Overall, these 
strategies seem to be applied by the present sample with 
medium frequency. Active coping (Md = 6, IQR = 2) and Ac-
ceptance (Md = 6, IQR = 2) were 2 subscales with left-skewed 
distributions displaying strong ceiling effects. The maximum 
score of 8 was achieved by 20.1% of the participants in the 
use of Active coping and by 30.8% in the use of Acceptance. 
The subscales Emotional support (Md = 4, IQR = 2), Instru-
mental support (Md = 4, IQR = 1), Venting (Md = 4, IQR = 2), 
Humor (Md = 4, IQR = 2) and Self-blame (Md = 4, IQR = 3) 
were reported overall to be applied with low frequency. The 
distributions of these subscales are right-skewed and plat-
ykurtic and show considerable floor effects, i.e. the strategies 
were reported to be never used by 12.6% to 29.7% of the 
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participants. The coping strategies Denial (Md = 3, IRQ = 2), 
Substance use (Md = 2, IRQ = 1), Behavioural disengagement 
(Md = 3, IRQ = 2) and Religion (Md = 3, IRQ = 3) were reported 
overall to be applied very seldom or not at all. The distribution 
of these subscales is right-skewed and peaked, except Religion, 
which is platykurtic. The minimum score of 2, i.e. no use of this 
strategy at all, is achieved by 43.3–74.4% of the participants.

Differences in Psycohological Personal Factors between SCI 
subgroups
Feelings. In the PPFs area of Feelings the analyses did not 
detect differences within the sample with regards to sex type 
of lesion or cause of injury (Table IV). The MHI-5 and the 
PANAS-NA did not vary systematically with any of the ana-
lysed population variables. The PANAS-PA, however, showed 
small, but statistically significant, differences regarding age, 
age at injury (AaI), time since injury (TsI) and in the combined 
AaI and TsI subgroups. Younger participants with SCI reported 
slightly more positive affect than older participants. Also, 
those participants with a younger AaI reported slightly more 
positive affect than those older at injury. Those who have been 
living longer with SCI reported slightly more positive affect 
than those with shorter TsI. The combined AaI and TsI groups 
differed in the experience of positive affect: participants who 
were older at injury and were injured more recently reported 
having less positive affect. 

Considering the HADS-D scores, those older at injury and 
those with a shorter TsI reported slightly more depressed mood, 
which was also shown in the combined groups.

Thoughts and Beliefs. Considering the evaluation of difficult 
life situations as a challenge, medium size group differences 
were detected with respect to age, AaI, TsI and combined 
groups in the ALE-Challenge (Table IV). Younger participants, 
participants younger at injury, and those living longer with 
the injury appraised their situation more in terms of being a 
challenge. This is also shown in the combined groups, where 
those older at injury and shorter time since injury reported less 
challenge evaluations.

In the ALE-Loss subscale small, but significant, differences 
were found with regards to cause of injury. Participants with 
non-traumatic, rather than traumatic, SCI tended to make 
slightly more Loss appraisals.

The ALE subscale Threat did not show significant subgroup 
differences.

With regards to satisfaction with different life domains, 
small, but statistically significant, differences in the 5 WHO-
QoL item scores were detected between the subgroups of AaI, 
TsI, the combined subgroups, and cause of injury. Those who 
were younger at injury and those with a longer TsI reported 
higher life satisfaction. Participants who were older at injury 
and experienced the injury more recently constitute the least 
satisfied group. Participants with a traumatic aetiology of injury 
reported higher life satisfaction than the other lesion groups.

Motives. For the PIL-SF small, but statistically significant, 
differences were found regarding AaI and the combined AaI Ta
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and TsI subgroups (Table IV). Participants who were younger 
at injury report stronger purpose and meaning in life than 
those older at injury. The combined subgroup of participants 
who were older at injury, and whose injury happened more 
recently, reported significantly lower purpose in life than the 
other subgroups.

Patterns of Experience and Behavior. General self-efficacy 
measured by the GSES did not differ with regards to sex, age, 
TsI, combined AaI and TsI subgroups, type of lesion or cause 
of injury (Table V). A small, but statistically significant, dif-
ference was detected regarding AaI. Participants who were 
younger at injury reported a stronger general self-efficacy than 
those who were older at injury.

The “big five” personality traits measured by the BFI-21 dif-
fered across some examined subgroups. Women scored higher on 
Conscientiousness, Agreeableness and Neuroticism than males. 
Conscientiousness was found to be higher in younger age, younger 
AaI and in the combined younger AaI and longer TsI subgroup.

The indicators of social skills measured by the SSI subscales 
Expressivity, Sensitivity and Control were found to differ by 
sex, age, AaI, TsI and the combined subgroups. Younger persons 
with SCI, those who were younger at injury, and those who 
were younger and more recently injured reported slightly higher 
expressivity than the comparison groups. With respect to social 
Sensitivity, a sex difference was detected with women scoring 
higher than men. The Control skill was more pronounced in 
those participants who were younger at injury and with shorter 
time since injury. Participants who were older at injury and 
with shorter time since injury reported overall slightly less 
SSI-Control than the other subgroups.

Among the COPE subscales (Table VI), subgroup differences 
were not detected for Active coping, Substance use, Behavioral 
disengagement, Planning, Religion and Self-blame. None of the 
COPE subscales differed by cause of injury. Self-distraction 
was used more frequently as a coping strategy by women and 
those who were more recently injured. Older participants and 
those who were older at injury reported more frequent use of 
Denial. Females scored higher in the COPE subscales Emo-
tional support, Instrumental support, and Venting. Younger 
participants also scored higher in Instrumental support and 
Venting. Positive reframing was used more frequently by 
those with longer TsI and with complete paraplegia. The use 
of Humor as a coping strategy differed with regards to age, AaI 
as well as the combination of AaI and TsI. Younger persons, 
persons younger at injury reported more regular use of Humor. 
Participants who were older at injury and with shorter time 
since injury scored lowest on the use of Humor and Acceptance 
as regular coping strategies.

DISCUSSION

In the present study, functioning and health of individuals 
with SCI is described in the light of PPFs. The PPF areas of 
Feelings, Thoughts, Motives, and Patterns of Experience and 
Behavior were assessed using a set of measurement instruments Ta
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selected according to a predefined rationale in line 
with the ICF (53).

The results show that most individuals in the 
present SwiSCI sample experienced little negative 
affect and depressed feelings, but moderately strong 
positive affect in the week before the data collection. 
The majority of participants did not evaluate difficult 
life situations as loss or threat, but to some degree 
as a positive challenge. Participants were rather 
satisfied with life and experienced a strong sense 
of purpose in life. They reported moderately strong 
self-efficacy, scored low on the personality trait of 
neuroticism and in the middle range of social skills. 
They used problem-oriented coping strategies (15) 
(e.g. active coping, positive reframing, planning) 
with moderate to high frequency and less frequently 
adopt dysfunctional avoidance-oriented coping (e.g. 
substance use or behavioural disengagement) (22). 

The analyses show that statistically significant 
differences between age at injury and time since 
injury subgroups can be detected across different 
PPF areas. Participants who were older (> 32 years) 
and sustained their injury more recently (< 14 years) 
experienced more depressed mood, less positive 
affect and challenge appraisals, lower life satisfac-
tion, purpose in life and self-efficacy. They reported 
lower social skills, less usage of the coping strategies 
humour, positive reframing, and acceptance, but 
more usage of denial and self-distraction strategies.

Sex differences and differences by chronological 
age were more frequently detected in the PPF area of 
Patterns of Experience and Behavior than the other 
PPF areas. Male participants reported less conscien-
tiousness compared with females, less neuroticism, 
less social sensitivity, and less regular usage of the 
coping strategies self-distraction, emotional support, 
instrumental support, and venting. The sex differ-
ences in the emotional and support-focused coping 
strategies (emotional support, instrumental support, 
venting) observed in the SwiSCI sample largely cor-
respond with findings from other populations (92).

Persons with non-traumatic injuries were less sat-
isfied with life and experienced more loss appraisals 
than participants with traumatic injuries. 

However, subgroup differences were overall 
small in effect size. The strongest differences were 
detected for the cognitive appraisal of stressful situ-
ations as a challenge. Here, age, age at injury, and 
the combined subgroups of age at, and time since, 
injury differed with a medium effect size.

Although the current sample seems to be well 
adjusted to SCI in showing little negative affect 
and depressive feelings, those with higher age at 
injury and shorter time since injury show overall 
more negative feelings and mood, thoughts, beliefs, 
motives and patterns of experience and behaviour. 
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Previous research indicates that older adults with physical 
disabilities are more likely to report symptoms of depression 
than younger persons (93). Negative feelings and mood may 
increase with higher age, when medical complications and 
dependence on others for assistance increase (94) while a loss 
of social roles occurs (95). Younger individuals may have a 
longer time perspective, may have more strategies to cope with 
the consequences of SCI, and are therefore more likely to go 
about reaching their life goals (96, 97). 

With regards to time since injury, the comparison with pre-
vious studies shows mixed results in different PPF areas. For 
example, in the SwiSCI sample time since injury was unrelated 
to general self-efficacy, which is in line with previous findings 
(17). In the current sample, longer time since injury was as-
sociated with less depressed feelings and more positive affect, 
in line with some previous findings on depression, anxiety and 
distress (98–100), while in other studies level of depressive 
symptoms increased with longer time since injury (101, 102). 
Furthermore, in this study, longer time since injury was as-
sociated with higher satisfaction with quality of life similar 
to some earlier research (103, 104), while other studies did 
not find significant relationships between time since injury 
and quality of life (105–108). In particular, longitudinal stud-
ies indicate that life satisfaction may not necessarily change 
(94), but that individuals with SCI maintain relatively good 
and stable life satisfaction over time (102, 109). Research 
examining trajectories in mental health after SCI revealed a 
group of individuals with chronic low mental health, a highly 
resilient group, a group showing early and a group showing 
delayed recovery from SCI (12, 110).

Overall, the present findings hint at a certain relevance of 
time-dependent processes, which seem to be yet insufficiently 
understood in relation to PPFs in persons with SCI and war-
rants further research.

The current findings must be interpreted with caution, in 
particular due to limitations regarding the generalizability of 
the results. Considering the overall response rate of SwiSCI, 
many individuals with SCI who were potentially eligible for 
study participation chose not to take part in the data collection. 
It can be assumed that persons with more negative experience 
across PPF areas (e.g. higher depression, lower life satisfaction, 
or higher substance use) and individuals with severe physical 
and mental health problems are less likely to participate in 
such type of surveys and thus may be underrepresented in the 
present sample (111). Therefore, the results may underestimate 
negative experience of persons with SCI in Switzerland, even 
though some adjustment for non-response bias has been un-
dertaken in the analyses.

The use of median-splits in the analyses is a further critical 
point, which can lead to loss of power and loss of information 
related to the distribution of data. In addition, the generaliz-
ability of results can be limited, since the comparison groups 
are created based on the current sample only. However, median-
splits are used in exploratory research in order to create groups 
of equal size for further analyses, such as ANOVA, and to 
simplify analyses and reporting in large data-sets. Consider-

ing the exploratory nature of the analyses and the small effect 
sizes, the results for subgroup differences must be regarded 
as preliminary and require further testing. 

Future research with longitudinal study designs is required 
in order to improve our understanding of time-dependent 
processes, especially in relation to time since injury, and dif-
ferentiate between the effects of age and aging, birth cohort, 
and adjustment processes. Future research also needs to ac-
count for complex interrelationships of PPFs and to consider 
the potential non-linearity of the statistical associations over 
time. Comparative research between SCI and the general 
population regarding distributions of PPFs is necessary for 
the further understanding of functioning and health of persons 
with SCI. In addition, further conceptual work is required to 
clarify the potential relationships of PPFs with adjustment, its 
components and determinants.

Regarding clinical practice, the comparatively more negative 
experience in the subgroup of older and more recently injured 
persons suggests a need for specifically tailored and carefully 
timed psychotherapeutic interventions for this group in order to 
enhance a more positive emotional experience, more functional 
cognitions and beliefs, stronger awareness of own motives and 
acquisition of more adaptive coping strategies.

ACKNOWLEDGEMENTS

The authors would like to thank Martin Brinkhof, Birgit Prodinger and 
Carolina Ballert for their methodological advice and support. The authors 
gratefully acknowledge the contribution of all SwiSCI participants.

This study was financed within the framework of the Swiss Spinal Cord 
Injury Cohort Study (SwiSCI, www.swisci.ch), supported by the Swiss 
Paraplegic Research. The members of the SwiSCI Steering Committee 
are: Olivier Deriaz (Clinique Romande de Readaptation, Sion); Michael 
Baumberger and Hans Peter Gmünder (Swiss Paraplegic Center, Nottwil); 
Armin Curt and Martin Schubert (University Clinic Balgrist, Zürich); 
Kerstin Hug and Margret Hund-Georgiadis (REHAB Basel, Basel); Hans 
Georg Koch and Urs Styger (Swiss Paraplegic Association, Nottwil);  
Hardy Landolt (representative for persons with SCI, Glarus); Rita 
Schaumann-Von Stosch (SUVA, Luzern); Mirjam Brach and Gerold Stucki 
(Swiss Paraplegic Research, Nottwil); and Martin Brinkhof and Christine 
Thyrian (SwiSCI Study Center at Swiss Paraplegic Research, Nottwil).

REFERENCES

1. Craig A, Tran Y. Psychological aspects associated with spinal 
cord injury rehabilitation: new directions and best evidence. New 
York: Nova Publications; 2008.

2. Jensen MP, Truitt AR, Schomer KG, Yorkston KM, Baylor C, 
Molton IR. Frequency and age effects of secondary health con-
ditions in individuals with spinal cord injury: a scoping review. 
Spinal Cord 2013; 51: 882–892.

3. Galvin LR, Godfrey HP. The impact of coping on emotional ad-
justment to spinal cord injury (SCI): review of the literature and 
application of a stress appraisal and coping formulation. Spinal 
Cord 2001; 39: 615–627.

4. Orenczuk S, Slivinski J, Mehta S, Teasell RW. Depression follow-
ing spinal cord injury. Spinal Cord Injury Rehabilitation Evidence 
(SCIRE). Version 3.0. 2010 [Accessed 2015 Jul 2]. Available 
from: http://www.scireproject.com/.

5. Krause JS, Saunders LL, Newman S. Posttraumatic stress dis-

J Rehabil Med 48



232 S. Geyh et al.

order and spinal cord injury. Arch Phys Med Rehabil 2010; 91: 
1182–1187.

6. Biering-Sorensen F, Scheuringer M, Baumberger M, Charlifue 
SW, Post MW, Montero F, et al. Developing core sets for persons 
with spinal cord injuries based on the International Classifica-
tion of Functioning, Disability and Health as a way to specify 
functioning. Spinal Cord 2006; 44: 541–546.

7. Cieza A, Kirchberger I, Biering-Sorensen F, Baumberger M, 
Charlifue S, Post MW, et al. ICF Core Sets for individuals with 
spinal cord injury in the long-term context. Spinal Cord 2010; 
48: 305–312.

8. Kirchberger I, Cieza A, Biering-Sorensen F, Baumberger M, 
Charlifue S, Post MW, et al. ICF Core Sets for individuals with 
spinal cord injury in the early post-acute context. Spinal Cord 
2010; 48: 297–304.

9. Bombardier CH, Richards JS, Krause JS, Tulsky D, Tate DG. 
Symptoms of major depression in people with spinal cord injury: 
implications for screening. Arch Phys Med Rehabil 2004; 85: 
1749–1756.

10. Schonherr MC, Groothoff JW, Mulder GA, Schoppen T, Eisma 
WH. Vocational reintegration following spinal cord injury: ex-
pectations, participation and interventions. Spinal Cord 2004; 
42: 177–184.

11. Dijkers MP. Quality of life of individuals with spinal cord injury: 
a review of conceptualization, measurement, and research find-
ings. J Rehabil Res Dev 2005; 42: 87–110.

12. Van Leeuwen CM, Post MW, Hoekstra T, van der Woude LH, 
de Groot S, Snoek GJ, et al. Trajectories in the course of life 
satisfaction after spinal cord injury: identification and predictors. 
Arch Phys Med Rehabil 2011; 92: 207–213.

13. van Koppenhagen CF, Post MW, van der Woude LH, de Witte 
LP, van Asbeck FW, de Groot S, et al. Changes and determinants 
of life satisfaction after spinal cord injury: a cohort study in the 
Netherlands. Arch Phys Med Rehabil 2008; 89: 1733–1740.

14. Middleton J, Craig A. Psychological challenges in treating persons 
with spinal cord injury. In: Craig A, Tran Y, editors. Psychologi-
cal aspects associated with spinal cord injury rehabilitation: new 
directions and best evidence. New York: Nova Science Publish-
ers, Inc.; 2008.

15. Livneh H, Martz E. Adjustment to chronic illness and disability: 
theoretical perspectives, empirical findings, and unresolved is-
sues. In: Kennedy P, editor. The Oxford handbook of rehabilitation 
psychology. New York: Oxford University Press; 2012.

16. Chevalier Z, Kennedy P, Sherlock O. Spinal cord injury, coping 
and psychological adjustment: a literature review. Spinal Cord 
2009; 47: 778–782.

17. Peter C, Muller R, Cieza A, Geyh S. Psychological resources in 
spinal cord injury: a systematic literature review. Spinal Cord 
2012; 50: 188–201.

18. Muller R, Peter C, Cieza A, Geyh S. The role of social support 
and social skills in people with spinal cord injury-a systematic 
review of the literature. Spinal Cord 2012; 50: 94–106.

19. Kennedy P, Evans M, Sandhu N. Psychological adjustment to 
spinal cord injury: the contribution of coping, hope and cognitive 
appraisals. Psychol Health Med 2009; 14: 17–33.

20. Kennedy P, Lude P, Elfstrom ML, Smithson E. Sense of coherence 
and psychological outcomes in people with spinal cord injury: 
appraisals and behavioural responses. Br J Health Psychol 2010; 
15: 611–621.

21. Kennedy P, Lude P, Elfstrom ML, Smithson E. Cognitive apprais-
als, coping and quality of life outcomes: a multi-centre study of 
spinal cord injury rehabilitation. Spinal Cord 2010; 48: 762–769.

22. van Leeuwen CM, Kraaijeveld S, Lindeman E, Post MW. Asso-
ciations between psychological factors and quality of life ratings 
in persons with spinal cord injury: a systematic review. Spinal 
Cord 2012; 50: 174–187.

23. Hampton NZ. Self-efficacy and quality of life in people with spi-
nal cord injuries in China. Rehabil Counsel Bull 2000; 43: 66–74.

24. Hampton NZ. Subjective Well-being among people with spinal 
cord injuries: the role of self-efficacy, perceived social support, 
and perceived health. Rehabil Counsel Bull 2004; 48: 31–37.

25. Hampton NZ. The affective aspect of subjective well-being among 
Chinese people with and without spinal cord injuries. Disabil 
Rehabil 2008; 30: 1473–1479.

26. Hampton NZ, Marshall A. Culture, gender, self-efficacy, and life 
satisfaction: a comparison between Americans and Chinese people 
with spinal cord injuries. J Rehabil 2000; 66: 21–28.

27. de Roon-Cassini TA, de St Aubin E, Valvano A, Hastings J, Horn 
P. Psychological well-being after spinal cord injury: perception of 
loss and meaning making. Rehabil Psychol 2009; 54: 306–314.

28. White B, Driver S, Warren AM. Resilience and indicators of ad-
justment during rehabilitation from a spinal cord injury. Rehabil 
Psychol 2010; 55: 23–32.

29. Mona LR, Krause JS, Norris FH, Cameron RP, Kalichman SC, 
Lesondak LM. Sexual expression following spinal cord injury. 
Neurorehabilitation 2000; 15: 121–131.

30. Chevalier Z, Kennedy P, Sherlock O. Spinal cord injury, coping 
and psychological adjustment: a literature review. Spinal Cord 
2009; 47: 778–782 

31. Song HY. Modeling social reintegration in persons with spinal 
cord injury. Disabil Rehabil 2005; 27: 131–141.

32. Anderson CJ, Vogel LC, Chlan KM, Betz RR. Coping with spinal 
cord injury: strategies used by adults who sustained their injuries 
as children or adolescents. J Spinal Cord Med 2008; 31: 290–296.

33. Shanmugham K, Elliott TR, Palmatier A. Social problem solv-
ing abilities and psychosocial impairment among individuals 
recuperating from surgical repair for severe pressure sores. 
NeuroRehabilitation 2004; 19: 259–269.

34. Elliott T, Godshall FJ, Herrick SM, Witty TE. Problem-solving 
appraisal and psychological adjustment following spinal cord 
injury. Cognit Ther Res 1991; 15: 387–398.

35. Elliott T. Social problem-solving abilities and adjustment to re-
cent-onset spinal cord injury. Rehabil Psychol 1999; 44: 315–332.

36. Berry J, Elliott TR, Rivera P. Resilient, undercontrolled, and 
overcontrolled personality prototypes among persons with spinal 
cord injury. J Pers Assess 2007; 89: 292–302.

37. Kennedy P, Taylor N, Hindson L. A pilot investigation of a psy-
chosocial activity course for people with spinal cord injuries. 
Psychol Health Med 2006; 11: 91–99.

38. Nicholson Perry K, Nicholas MK, Middleton J, Siddall P. Psycho-
logical characteristics of people with spinal cord injury-related 
persisting pain referred to a tertiary pain management center. J 
Rehabil Res Dev 2009; 46: 57–67.

39. Pang MY, Eng JJ, Lin KH, Tang PF, Hung C, Wang YH. Associa-
tion of depression and pain interference with disease-management 
self-efficacy in community-dwelling individuals with spinal cord 
injury. J Rehabil Med 2009; 41: 1068–1073.

40. Nicholson Perry K, Nicholas MK, Middleton J. Spinal cord 
injury-related pain in rehabilitation: a cross-sectional study of 
relationships with cognitions, mood and physical function. Eur 
J Pain 2009; 13: 511–517.

41. Shnek ZM, Foley FW, LaRocca NG, Gordon WA, DeLuca J, 
Schwartzman HG, et al. Helplessness, self-efficacy, cognitive 
distortions, and depression in multiple sclerosis and spinal cord 
injury. Ann Behav Med 1997; 19: 287–294.

42. Spungen MI, Libin A, Ljungberg I, Groah S. Self-efficacy me-
diating the occurrence of secondary conditions after spinal cord 
injury. SCI Psychosocial Process 2009; 22: 16–22.

43. Coyle CP, Lesnik-Emas S, Kinney WB. Predicting life satisfac-
tion among adults with spinal cord injuries. Rehabil Psychol 
1994; 39: 95–112.

44. Gorman C, Kennedy P, Hamilton LR. Alterations in self-per-
ceptions following childhood onset of spinal cord injury. Spinal 
Cord 1998; 36: 181–185.

45. Berry JW, Elliott TR, Rivera P. Resilient, undercontrolled, and 
overcontrolled personality prototypes among persons with spinal 

J Rehabil Med 48



233Psychological-personal factors affecting functioning and health after SCI 

cord injury. J Pers Assess 2007; 89: 292–302.
46. Lee Y. Does self-monitoring influence the experience of leisure 

for individuals with spinal cord injury? Ann Therapeut Recreat 
2008; 16: 39–48.

47. Molton IR, Jensen MP, Nielson W, Cardenas D, Ehde DM. A 
preliminary evaluation of the motivational model of pain self-
management in persons with spinal cord injury-related pain. J 
Pain 2008; 9: 606–612.

48. Hampton NZ. Subjective well-being among people with spinal 
cord injuries: the role of self-efficacy, perceived social support, 
and perceived health. Rehabil Couns Bull 2004; 48: 31–37.

49. Kennedy P, Lude P, Taylor N. Quality of life, social participation, 
appraisals and coping post spinal cord injury: a review of four 
community samples. Spinal Cord 2006; 44: 95–105.

50. Van Leeuwen CMC, Post M, Westers P, van der Woude LHV, de 
Groot S, Sluis T, et al. Relationships between activities, partici-
pation, personal factors, mental health, and life satisfaction in 
persons with spinal cord injury. Arch Phys Med Rehabil 2012; 
93: 82–89.

51. Hartoonian N, Hoffman JM, Kalpakjian CZ, Taylor HB, Krause 
JK, Bombardier CH. Evaluating a spinal cord injury-specific 
model of depression and quality of life. Arch Phys Med Rehabil 
2014; 95: 455–465.

52. World Health Organization. International Classification of 
Functioning, Disability and Health: ICF. Geneva: World Health 
Organization; 2001.

53. Geyh S, Müller R, Peter C, Bickenbach J, Post MWM, Stucki G, 
et al. Capturing the psychologic-personal perspective in spinal 
cord injury. Am J Phys Med Rehabil 2011; 90: S79–S96.

54. Post MW, Brinkhof M, von Elm E, Boldt C, Brach M, Muff C, 
et al. Design of the Swiss Spinal Cord Injury Cohort Study. Am 
J Phys Med Rehab 2011; 90: S5–S16.

55. Prodinger B, Ballert CS., Cieza A. Setting up a cohort study of 
functioning: From classification to measurement. J Rehabil Med 
2016, 48: 131–140.

56. Brinkhof MWG, Fekete C, Chamberlain JD, Post MWM, Gem-
perli A. Swiss national community survey on functioning after 
spinal cord injury: protocol, characteristics of participants and 
determinants of nonresponse. J Rehabil Med 2016, 48: 120–130.

57. World Health Organization. Process of translation and adapta-
tion of instruments. World Health Organization; 2014 [cited 
2014]; Available from: http: //www.who.int/substance_abuse/
research_tools/translation/en/.

58. Ware JE, Snow KK, Kosinski M, Gandek B. SF-36 health survey: 
manual and interpretation guide. University of Michigan: The 
Health Institute, New England Medical Center; 1993.

59. Friedman B, Heisel M, Delavan R. Validity of the SF-36 five-
item Mental Health Index for major depression in functionally 
impaired, community-dwelling elderly patients. J Am Geriatr Soc 
2005; 53: 1978–1985.

60. Watson D, Clark LA, Tellegen A. Development and validation 
of brief measures of positive and negative affect: The PANAS 
scales. J Pers Soc Psychol 1988; 54: 1063–1070.

61. Zevon MA, Tellegen A. The structure of mood change: an 
idiographic/nomothetic analysis. J Pers Soc Psychol 1982; 43: 
111–122.

62. Ostir GV, Smith PM, Smith D, Ottenbacher KJ. Reliability of 
the positive and negative affect schedule (PANAS) in medical 
rehabilitation. Clin Rehabil 2005; 19: 767–769.

63. Zigmond AS, Snaith RP. The Hospital Anxiety and Depression 
Scale. Acta Psychiatr Scand 1983; 67: 361–370.

64. Muller R, Cieza A, Geyh S. Rasch analysis of the Hospital Anxi-
ety and Depression Scale in spinal cord injury. Rehabil Psychol 
2012; 57: 214–223.

65. Snaith R, Zigmond A. The Hospital Anxiety and Depression Scale 
Manual. Nelson, Windsor: NFER; 1994.

66. Ferguson E, Matthews G, Cox T. The Appraisal of Life Events 
(ALE) scale: reliability and validity. Br J Health Psychol 1999; 

4: 97–116.
67. Kennedy P, Lude P, Elfström ML, Smithson E. Sense of coher-

ence and psychological quality of life in people with spinal cord 
injury: appraisals and behavioural responses. Br J Health Psychol 
2010; 15: 611–621.

68. Kennedy P, Lude P, Elfstrom ML, Smithson E. Cognitive apprais-
als, coping and quality of life outcomes: a multi-centre study of 
spinal cord injury rehabilitation. Spinal Cord 2010; 48: 762–769.

69. Gourounti K, Anagnostopoulos F, Vaslamatzis G. Primary ap-
praisal of infertility: Evaluation of the psychometric properties 
of a Greek version of the Appraisal of Life Events Scale (ALE) 
in a sample of infertile women undergoing fertility treatment. 
Women Health 2010; 50: 688–704.

70. Geyh S, Fellinghauer BAG, Kirchberger I, Post MWM. Cross-
cultural validity of four quality of life scales in persons with 
spinal cord injury. Health Qual Life Outcomes 2010; 8: 1–16.

71. WHOQOL Group. Development of the World Health Organiza-
tion WHOQOL-BREF quality of life assessment. Psychol Med 
1998; 28: 551–558.

72. Lin MR, Hwang HF, Chen CY, Chiu WT. Comparisons of the 
brief form of the World Health Organization Quality of Life and 
Short Form-36 for persons with spinal cord injuries. Am J Phys 
Med Rehabil 2007; 86: 104–113.

73. Schulenberg SE, Schnetzer LW, Buchanan EM. The purpose in 
life test-short form: development and psychometric support. J 
Happiness Stud 2010; 12: 861–876. 

74. Crumbaugh JC, Maholick LT. An experimental study in exis-
tentialism: The psychometric approach to Frankl’s concept of 
noogenic neurosis. J Clin Psychol 1964; 20: 200–207.

75. Schwarzer R, Bäßler J, Kwiatek P, Schröder K. The assessment 
of optimistic self-beliefs: Comparison of the German, Spanish, 
and Chinese versions of the General Self-efficacy Scale. Appl 
Psychol 1997; 46: 69–88.

76. Scholz U, Doña BG, Sud S, Schwarzer R. Is general self-efficacy 
a universal construct? Psychometric findings from 25 countries. 
Eur J Psychol Assess 2002; 18: 242–251.

77. Schwarzer R. Measurement of perceived self-eficacy. Psycho-
metric scales for crosscultural research. Berlin: Freie Universitat 
Berlin; 1993.

78. Schwarzer R, Bäßler J, Kwiatek P, Schröder K. The assessment 
of optimistic self-beliefs: Comparison of the German, Spanish, 
and Chinese versions of the General Self-efficacy Scale. Appl 
Psychol-Int Rev 1997; 46: 69–88.

79. Rammstedt B, John O. Kurzversion des Big Five Inventory (BFI-
K): Entwicklung und Validierung eines ökonomischen Inventars 
zur Erfassung der fünf Faktoren der Persönlichkeit. Diagnostica 
2005; 51: 195–206.

80. Riggio RE, Canary DR. Social skills inventory manual (2nd edi-
tion). Redwood City, CA: MindGarden; 2003.

81. Riggio RE. Assessment of basic socail skills. J Pers Soc Psychol 
1986; 51: 649–660.

82. Riggio R. The social skills inventory (SSI): measuring nonver-
bal and social skills. In: Manusov V, editor. The sourcebook of 
nonverbal measures: going beyond words. Mahwah: Lawrence 
Erlbaum Associates Publishers; 2005.

83. Carver CS. You want to measure coping but your protocol’s too 
long: consider the Brief COPE. Int J Behav Med 1997; 4: 92–100.

84. Carver CS, Scheier MF, Weintraub JK. Assessing coping strate-
gies: a theoretically based approach. J Pers Soc Psychol 1989; 
56: 267–283.

85. Kennedy P, Marsh N, Lowe R, Grey N, Short E, Rogers B. A 
longitudinal analysis of psychological impact and coping strate-
gies following spinal cord injury. Br J Health Psychol 2000; 5: 
157–172.

86. Kapsou M, Panayiotou G, Kokkinos CM, Demetriou AG. Dimen-
sionality of coping: An empirical contribution to the construct 
validation of the Brief-COPE with a Greek-speaking sample. J 
Health Psychol 2010; 15: 215–229.

J Rehabil Med 48



234 S. Geyh et al.

87. DeCarlo LT. On the meaning and use of kurtosis. Psychol Methods 
1997; 2: 292–307.

88. Cohen J. Statistical power analysis for the behavioral sciences, 
2nd edition. Hillsdale: Lawrence Erlbaum Associates; 1988.

89. Schmider E, Ziegler M, Danay E, Beyer L, Bühner M. Is it really 
robust? Reinvestigating the robustness of ANOVA against viola-
tions of the normal distribution assumption. Methodology 2010; 
6: 147–151.

90. StataCorp. Stata Statistical Software: Release 13. College Station, 
TX: StataCorp LP; 2013.

91. R. missForest: Nonparametric Missing Value Imputation using 
Random Forest. 2013 [cited 2014]; Available from: http: //cran.r-
project.org/web/packages/missForest/index.html.

92. Tamres LK, Janicki D, Helgeson VS. Sex differences in coping 
behavior: a meta-analytic review and an examination of relative 
coping. Pers Soc Psychol Rev 2002; 6: 2–30.

93. Bombardier CH, Ehde DM, Stoelb B, Molton IR. The relation-
ship of age-related factors to psychological functioning among 
people with disabilities. Phys Med Rehabil Clin N Am 2010; 
21: 281–297.

94. Charlifue S, Jha A, Lammertse D. Aging with spinal cord injury. 
Phys Med Rehabil Clin N Am 2010; 21: 383–402.

95. Krause JS. Aging and life adjustment after spinal cord injury. 
Spinal Cord 1998; 36: 320–328.

96. Bellizzi KM. Expressions of generativity and posttraumatic 
growth in adult cancer survivors. Int J Aging Hum Dev 2004; 
58: 267–287.

97. Evers AW, Kraaimaat FW, van Lankveld W, Jongen PJ, Jacobs 
JW, Bijlsma JW. Beyond unfavorable thinking: the illness cogni-
tion questionnaire for chronic diseases. J Consult Clin Psychol 
2001; 69: 1026–1036.

98. Migliorini C, Tonge B, Taleporos G. Spinal cord injury and mental 
health. Aust N Z J Psychiatry 2008; 42: 309–314.

99. Saunders LL, Krause JS, Focht KL. A longitudinal study of 
depression in survivors of spinal cord injury. Spinal Cord 2012; 
50: 72–77.

100. Schonenberg M, Reimitz M, Jusyte A, Maier D, Badke A, Hau-
tzinger M. Depression, posttraumatic stress, and risk factors 

following spinal cord injury. Int J Behav Med 2014; 21: 169–176.
101. Krause JS, Kemp B, Coker J. Depression after spinal cord injury: 

relation to gender, ethnicity, aging, and socioeconomic indicators. 
Arch Phys Med Rehabil 2000; 81: 1099–1109.

102. Charlifue S, Gerhart K. Changing psychosocial morbidity in 
people aging with spinal cord injury. NeuroRehabilitation 2004; 
19: 15–23.

103. Geyh S, Ballert C, Sinnott A, Charlifue S, Catz A, D’Andrea Greve 
JM, et al. Quality of life after spinal cord injury: a comparison 
across six countries. Spinal Cord 2013; 51: 322–326.

104. Saadat S, Javadi M, Divshali BS, Tavakoli AH, Ghodsi SM, 
Montazeri A, et al. Health-related quality of life among individu-
als with long-standing spinal cord injury: a comparative study 
of veterans and non-veterans. BMC Public Health 2010; 10: 6.

105. Barker RN, Kendall MD, Amsters DI, Pershouse KJ, Haines TP, 
Kuipers P. The relationship between quality of life and disability 
across the lifespan for people with spinal cord injury. Spinal Cord 
2009; 47: 149–155.

106. Middleton J, Tran Y, Craig A. Relationship between quality of 
life and self-efficacy in persons with spinal cord injuries. Arch 
Phys Med Rehabil 2007; 88: 1643–1648.

107. Pershouse KJ, Barker RN, Kendall MB, Buettner PG, Kuipers 
P, Schuurs SB, et al. Investigating changes in quality of life and 
function along the lifespan for people with spinal cord injury. 
Arch Phys Med Rehabil 2012; 93: 413–419.

108. Stevens SL, Caputo JL, Fuller DK, Morgan DW. Physical activity 
and quality of life in adults with spinal cord injury. J Spinal Cord 
Med 2008; 31: 373–378.

109. Groah SL, Charlifue S, Tate D, Jensen MP, Molton IR, Forch-
heimer M, et al. Spinal cord injury and aging: challenges and 
recommendations for future research. Am J Phys Med Rehabil 
2012; 91: 80–93.

110. Bonanno GA, Kennedy P, Galatzer-Levy IR, Lude P, Elfstrom 
ML. Trajectories of resilience, depression, and anxiety following 
spinal cord injury. Rehabil Psychol 2012; 57: 236–247.

111. Volken T. Second-stage non-response in the Swiss health survey: 
determinants and bias in outcomes. BMC Public Health 2013; 
13: 167.

J Rehabil Med 48


