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The role of social support and social skills in people with
spinal cord injury—a systematic review of the literature

R Müller1,2, C Peter1,2, A Cieza1,2 and S Geyh1,3

Study design: Systematic literature review.
Objectives: To examine the current knowledge of how social support and social skills are associated with aspects of health,
functioning and quality of life of persons living with spinal cord injury (SCI).
Methods: A systematic literature review was conducted. The literature search was carried out in Pubmed, PsycINFO, ERIC
(Educational Resources Information Centre), CINAHL (Cumulative Index to Nursing and Allied Health Literature), Embase and
SSCI (Social Sciences Citation Index). Publications were identified according to predefined eligibility criteria; study qualities were
evaluated, study results extracted and a narrative synthesis was compiled.
Results: In all, 58 publications about social support and SCI were included. Social support was positively related to physical and
mental health, pain, coping, adjustment and life satisfaction. Social skills were assessed in 11 studies: social problem solving (n¼7),
assertiveness (n¼3), verbal communication (n¼1) and self-monitoring (n¼1) were examined. Effective problem-solving skills were
related to better mental health outcomes, health prevention behavior and less secondary conditions. Assertiveness was related to
higher depression in rehabilitation setting. Interventions targeted at social support or social skills were scarcely studied. Only one study
examined the relationship between social skills and social support in SCI.
Conclusion: Social support is associated with better health and functioning in individuals with SCI. However, the full range of social
skills has not yet been studied in people with SCI. Furthermore, the role of social skills in relation to social support, health and
functioning remains unclear. Better understanding of social skills and social support in SCI could facilitate the development of targeted
and effective interventions to enhance functioning of people with SCI.
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INTRODUCTION

People with spinal cord injury (SCI) face challenges in their everyday
lives including limitations in functioning, secondary conditions,
medical complications and decreased quality of life.1,2 Social support
represents an important resource to meet these challenges. Social
support is known to positively influence health,3–6 life satisfaction7,8

and even mortality.9,10 Social support is crucial, but can be diminished
after SCI.11

Social support is defined as an exchange of resources between
individuals intended to enhance the well-being of the recipient.12 It
conveys the information of being loved, cared for, esteemed,
valued and bestows a sense of belonging.13 Social support can be
instrumental (such as tangible assistance), emotional (such as
exchange with a close friend) or informational (such as advice from
a peer). Social support can be described from a quantitative (for
example, network size) or qualitative (for example, satisfaction with
support) perspective.14–17

It has been shown that mobilization of social support can be
influenced by social skills.18–21 Social skills, according to evolutionary
theory, are prerequisites for survival and adaptation.22 Depres-
sion,21,23,24 social phobia,25 substance or alcohol abuse,26,27 adherence
in rehabilitation,28 life satisfaction and quality of life20 correlate with
social skill deficits. Social skills are important for people with

disability. They help to overcome discomfort and stigmatization in
social situations, to ask for help, to put others at ease in social
relationships, to elicit feedback and to develop and foster social
relationships.29,30

Social skills are defined as the ability to interact with other people in
a manner that is both appropriate and effective.31 They comprise
aspects of verbal and non-verbal communication. They include,
for example, styles of social problem solving (such as rational,
impulsive or avoidant), confidence, assertiveness, goal direction or
self-monitoring.32

There are published reviews on social support in coronary heart
disease,33 stroke,34 cancer35 or diabetes.36 There are also existing
reviews on social skills in depression,23,24 schizophrenia37,38 and
autism.39,40 In the field of SCI, Kreuter11 has reviewed the literature
regarding partner relationships. However, a comprehensive overview
on social support or social skills in SCI does not yet exist.
Therefore, the aim of this study is to examine the current knowl-

edge of how social support and social skills are associated with aspects
of health, functioning and quality of life of persons living with SCI.
The specific aims are to answer the questions (1) which aspects of
social support and social skills are addressed in SCI research, (2) which
methods are used to assess social support and social skills and (3) to
summarize the evidence about social skills and social support in SCI.
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METHODS
A systematic literature review was conducted to identify scientific publications

which refer to social support and social skills in people with SCI. The

procedures followed five steps: electronic literature search, paper selection,

data extraction, quality assessment of the studies and narrative synthesis.

Searches were conducted in Pubmed, Embase, PsycINFO, ERIC (Educa-

tional Resources Information Centre), CINAHL (Cumulative Index to Nursing

and Allied Health Literature) and the SSCI (Social Sciences Citation Index).

The search terms ‘social support’, ‘social skills’ and synonyms combined with

‘spinal cord injury’ were used.

Publications were selected that generate data which target, assess and

intervene in social support and/or social skills. Studies referring to different

dimensions of social support, that is, type (such as emotional, instrumental,

informational), source (such as family, friends, peers) and qualifier (such as

satisfaction, appreciation with social support) were selected. Support that is

paid, such as professional support, was excluded. The theoretical framework of

Liberman32 was used to capture the multidimensional types of social skills (that

is, topographical, functional, information processing). The topographical

dimension emphasizes on verbal and non-verbal behavior (such as commu-

nication skills, eye contact). The functional view defines social skills in terms of

the outcome of social interactions (such as assertiveness, self-monitoring).

Information-processing skills refer to the individual’s ability to attend to,

receive, process cues, generate and decide on a response and implement it

(for example, social problem solving, decision making). Randomized con-

trolled or clinical trials, cross-sectional or longitudinal studies, published in

English between 1990 and 2010 with a sample of people with SCI, who are at

least 13 years of age were selected. In addition, studies with a sample size

smaller than 30, qualitative and psychometric studies, reviews, meta-analyses

and studies in which SCI was not the main target population were excluded.

Data extraction included documentation of the main objective, study design,

country, size and description of the sample. In addition, the variables assessed,

measurement instruments and the results of the study were extracted.

For quality assessment of the studies, evidence grading according to

STROBE (Strengthening the Reporting of Observational Studies in Epidemiol-

ogy)41 and PEDro (Physiotherapy Evidence Database) (http://www.pedro.org.

au/english/downloads/pedro-scale/ (cited 30 July 2010)) were implemented.

STROBE represents a quality assessment tool for observational studies, which

consists 22 items to evaluate the background, study design, data collection and

data analysis of the study. PEDro includes 11 criteria, such as randomization,

concealed allocation, blinding, etc., relevant for randomized controlled trials.

The criteria fulfilled by STROBE and PEDro were counted.

Finally, results about social support and social skills were grouped according

to topic domains, which represent the variables in relation to which social

support and social skills have been studied. The narrative synthesis42 considered

the number of studies pertaining to a topic domain, the statistical significance

and consistency of the results, the analyses methods and the methodological

quality of the study, including design, sample size, application of standardized

measures or potential sources of bias.

For quality assurance, paper selection, data extraction (for one-third of the

publications) and quality assessment of the studies were conducted in parallel by

two independent reviewers. To resolve disagreements between the two reviewers,

the original paper was consulted and rating mistakes, if any, were corrected. In

case of controversial issues, a discussion was led by a third person, in which the

two reviewers stated their pros and cons for the decision regarding paper selection,

data extraction or quality assessment. On the basis of these statements, the third

person made an informed decision. All review steps were conducted using an MS-

Access database(Access 2007, Microsoft Corporation, Redmond, WA, USA.).

RESULTS

The electronic searches in the 6 databases resulted in 795 hits. In all, 58
papers on social support, 11 on social skills and 1 study including both
constructs were eligible for analyses (Figure 1). Study characteristics,
demographical and lesion-related data of the study populations are
summarized in Table 1. The majority of the papers were cross-sectional
studies (n¼44). Most studies were conducted in the United States
(n¼32). Sample sizes ranged between 33 and 1312. Two-thirds of the

participants were male. Paraplegia and tetraplegia, as well as complete
and incomplete lesions were approximately equally distributed.
Reviewer agreement on paper selection was 81%. On data extrac-

tion of variables and measurement instruments, agreement was 82%,
agreement on results was 81% and agreement for STROBE quality
assessment was 94%.
Table 2 shows the various aspects of social support addressed in SCI

research. Studies focused on emotional (n¼9), instrumental (n¼9) and
informational (n¼9) aspects of social support provided by family (n¼8),
friends (n¼8), intimate partners (n¼8), peers (n¼1) and community
(n¼1). Quality, that is, satisfaction with social support (n¼9) and
quantity of social support, for example, numbers of friends (n¼9),
were captured. Table 3 shows the four different social skills examined in
persons with SCI: social problem-solving ability (n¼7), assertiveness
(n¼3), self-monitoring (n¼1) and communication skills (n¼1).
In all, 14 standardized self-report instruments assessing social

support were used in 58 studies (Table 4). The most commonly
used instrument in SCI was the ISEL (Interpersonal Support Evalua-
tion List),43 measuring the availability of different types of social
support. Five standardized self-report instruments were used to assess
social skills (Table 5). As social problem solving is the most frequently
examined social skill in SCI, the Social Problem-Solving Inventory—
Revised,57 assessing problem orientation and problem-solving skills,
was most commonly used.
With regard to study quality, percentage scores on the STROBE

ranged from 50.0 to 86.4%. Figure 2 shows the histogram of the
results, demonstrating a normal distribution located in the upper
half of possible percentage scores (mean¼68%; range¼50–86%;
s.d.¼8.76). The quality assessment according to PEDro was used in
one study (N¼40), which scored 7 out of 1161. Considering the
methodological characteristics of the studies, the strengths of evidence
is frequently diluted, because most of the results referred to bivariate
correlations, which cannot specify direction or causal mechanisms of
relationships. In addition, because of the lack of representativeness of
the samples, the results of the identified studies cannot be generalized.
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Figure 1 Flowchart of the systematic literature review.
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Table 1 Characteristics of the 69 papers included about social support (n¼58) and social skills (n¼11)

Social support (n¼58) % Social skills (n¼11) %

Country

USA 32 55 10 91

Canada 7 12 — —

UK 5 9 — —

The Netherlands 2 4 1 9

Denmark 2 4 — —

France 2 4 — —

Israel 2 4 — —

Sweden 2 4 — —

China 1 1 — —

Japan 1 1 — —

South Korea 1 1 — —

Taiwan 1 1 — —

Study design

Observational cross-sectional without control group 38 66 9 82

Observational longitudinal without control group 11 19 1 9

Observational cross-sectional with control group 6 10 — —

Observational other 2 4 1 9

Intervention RCT 1 1 — —

Intervention CCT — — — —

Observational longitudinal with control group — — — —

Sample size (mean/range) 166 (33–1312) 125 (35–206)

Age (weighted mean/range in years) 42.5 (25–57) 37.7 (32–46)

Not specified (n) 11 0

Gender

Male 76 78

Female 24 22

Not specified (n) 18 0

Marital status

Married (n) 44 36

Not specified (n) 27 9

Age at injury (weighted mean/range in years) 30.9 (26–37) —

Not specified (n) 40 11

Severity of injury

Para 51 43

Tetra 42 40

Complete 53 48

Incomplete 47 51

Traumatic 93 90

Non-traumatic 12 8

Not specified (n) 215 28

Time since injury (weighted mean/range in month) 148.6 (26–396) 79.6 (1.5–137)

Not specified (n) 26 3

Setting

In-patient 5 4

Outpatient 9 1

Community based 10 —

Mixed 11 3

Not specified (n) 23 3

Abbreviations: CCT, controlled clinical trial; RCT, randomized controlled trial.
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SOCIAL SKILLS AND SOCIAL SUPPORT

Only one cross-sectional study (N¼156) addressed the relationship of
social support to social skills.62 Correlations between assertiveness and
different types of social support were non-significant (r¼0.13 to
�0.38). However, including the interaction between assertiveness
and social support in a multivariate analysis (together with socio-
demographic and injury-related variables) revealed an association with
depression and psychosocial disability. It indicates that assertive
people were found to be more depressed and psychosocially disabled
under conditions of high informational support. The model of the
relationship between assertiveness and social support accounted for
38% of the variance in depression scores.

SOCIAL SUPPORT

Findings about social support were grouped into eight topical
domains (Table 6, Figure 3).

Mental health
The most consistent relationship identified in this review is that
between social support and mental health. This is due to the large
number of studies that report significant associations between them.
In 16 studies (N¼33–256), social support was associated with lower
depression,62–74,107,108 helplessness,75 pessimism,68 negative thoughts
about the world and about oneself,76,77 alexithymia77 and suicidal
ideation.68,78 In one study, social support accounted for 26.5% of the
variance in hopelessness.68 In four studies (N¼37–165) social support
correlated with anxiety and moderated the relation between stress and
anxiety.61,63,65,71 Social support was related to less psychosocial dis-
ability (N¼156–290)62,79,80 and lower severity of post-traumatic stress
disorder (N¼50–168) in one longitudinal study.76,81–83 Alcohol and
drug use ideation was associated with lower quality of social support,71

and pre-injury drinker reported lower levels of social support and
perceived higher family than friend support.84

Table 2 Social support variables and measurement instruments extracted from 58 papers

Social support In how many studies y y measured bya Type of instrument

Social support (unspecified) 31 ISEL, PSD Self-reports

Social support (total score) 6 SPS, PSS, SS-A, CSS, PSD Self-reports

Functional perspective of social support

Instrumental support 9 ISEL, SPS, RSSS Self-reports

Emotional support 9 ISEL, SPS, RSSS, SSSI Self-reports

Informational support 9 ISEL, SPS, RSSS Self-reports

Social support sources

Family 8 PSSS, SSSI Self-reports

Friends 8 PSSS, SSSI, PSR, NF Self-reports

Intimate partner 8 CSI Self-report

Peers 1 PME Self-report

Community 1 RSSS Self-report

Quality—satisfaction with social support 9 SSQ, ISEL, CSS Self-reports

Quantity—structural perspective of social support

(that is, network size, frequency of interaction)

9 SSQ, NFFF, CSS Self-reports

Abbreviations: CSI, Couple Support Inventory; CSS, Crisis Support Scale; ISEL, Interpersonal Support Evaluation List; NF, Number of friends; NFFF, Number of friends, family member and
frequency of seeing them; PME, Assessment of past experiences with a SCI mentor; PSD, Procedures of Schulz and Decker (1985); PSSS, Perceived Social Support Scale; PSR, Provision of Social
Relationship; RSSS, Reciprocal social support scale; SPS, Social Provisions Scale; SS-A, Social Support Appraisals; SSSI, Source of Social Support Inventory; SSQ, Social Support Questionnaire;
UEF, Upset events with family (RSSS—subscale).
aMost frequently used questionnaires.

Table 3 Social skill variables and measurement instruments extracted from 11 papers

Social skill In how many studies y y measured by Type of instrument

Social problem-solving ability SPSI-R Self-report

Positive problem orientation 5 SPSI-R, subscale Self-report

Negative problem orientation 5 SPSI-R, subscale Self-report

Rational problem-solving style 5 SPSI-R, subscale Self-report

Impulsive/careless problem-solving style 5 SPSI-R, subscale Self-report

Avoidant problem-solving style 6 SPSI-R, subscale Self-report

Personal control in problem-solving 1 PSI Self-report

Problem-solving confidence 1 PSI Self-report

Assertiveness 3 SCIQ Self-report

Communication skills 1 FAD Self-report

Self-monitoring 1 SMS Self-report

Abbreviations: FAD, Family Assessment Device (communication subscale); PSI, Problem-Solving Inventory (Form A), subscale; SCIQ, Spinal Cord Injury Assertion Questionnaire; SMS, Self-
monitoring Scale; SPSI-R, Social Problem-Solving Inventory—revised.
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Life satisfaction, subjective well-being and quality of life
Evidence of the relation between social support and life satisfaction,
quality and well-being is consistent, showing similar results in
different studies. In all, 12 studies (N¼62–256) showed that social
support was associated with life satisfaction, subjective well-being and
quality of life.64,65,69,72,74,80,85–90 However, lower satisfaction with
social life was associated with higher instrumental and informational
support, higher emotion-oriented support from friends and lower
from family.86 The availability of peer support positively affected
satisfaction with life.74

Mortality, morbidity, secondary conditions and health-care
utilization
Evidence regarding social support and association with mortality is
mainly supported by a longitudinal study (N¼1312) on survival
analysis. The mortality risk decreased by 14% with every s.d. unit
increase in reciprocal social support.91 With respect to morbidity, 11
studies showed correlations between social support and better health
(N¼125–475),72,74,85,86,89,90,92 lower frequency of health problems,80

disability-related problems80 and secondary conditions,93 such as
urinary tract infections47,72 and pressure ulcers.94,47 Three studies

Table 4 Self-report standardized instruments measuring social support extracted from 58 papers

Instrument In how many

studies y

What does the instrument assess?

Interpersonal Support Evaluation List (ISEL)43 9 Availability of instrumental, emotional and informational support

Procedures of Schulz and Decker (1985)44 6 Participants are asked to list persons who provide social support and indicate the frequency of

examples of support (instrumental, emotional, cognitive) provided by these different persons

Perceived Social Support Scale (PSSS)a, 45 5 Perceived social support from family and friends added together refer to total score on social support

Social Support Questionnaire (SSQ6)17 5 Social support quality in terms of satisfaction, and quantity of social support availability

Social Provisions Scale (SPS)46 4 Functional aspects of social support: attachment, social integration, guidance reassurance of worth,

reliable alliance, opportunity for nurturance

Reciprocal Social Support Scale (RSS)47 3 Support given and received. Frequency of advice, emotional, social and material support and negative

aspects of social support from family, friends and community

Quantityb 4 For example, network size, frequency of interaction

Crisis Support Scale (CSS)48 2 Perceived and received social support after traumatic event: confiding in others, emotional and

practical support, negative social support and satisfaction with social support

Social Ties Checklist (STC)49 2 Number of social connections

Personal Resource Questionnaire (PRQ)50 2 Descriptive data about the person’s resources, satisfaction with these resources and whether there is a

confidant

Multidimensional Scale of Perceived Social Support

(MSPSS)51
2 Perceived social support from family, friends, significant other and global perceived support

Couple Support Inventory (CSI)52 1 Existence, quality and quantity of emotional, instrumental/practical and informational support

(schemata, availability, behaviors), as well as its motives, characteristics and outcomes

Source of Social Support Inventory (SSSI)53 1 Emotion- and problem-oriented support from family network, informal network and professional

network

Social Support Appraisals (SS-A)54 1 Perception of appreciation, esteem from family, friends and others and integration into community

Provision of Social Relationship (PSR)55 1 Family and friend support

Availability of attachment and social integration

(AVAT/AVSI)56
1 Availability of attachment and social integration

aPSSS Version by Hamilton, 2001: Measuring support received from family, friends, community and government.
bPatient report.

Table 5 Self-report standardized instruments measuring social skills extracted from 11 papers

Instrument In how many

studies y

What does the instrument assess?

Social Problem-Solving Inventory—Revised57 5 Problem orientation (positive and negative) and problem-solving skills (rational problem

solving, impulsive/careless problem solving, avoidant problem solving)

Problem-Solving Inventory (PSI)58 2 Self-appraised problem-solving ability. Thereby problem-solving confidence, approach

avoidance and personal control are assessed

Spinal Cord Assertion Questionnaire (SCIQ)29 2 Rating of 26 social situation specific to SCI on a 1 (all of the time) to a 5 (never) Likert

scale the degree of which the person would likely respond assertively

Communication Subscale of the Family

Assessment Device (FAD)59
1 Clarity and directness used in verbal exchanges of information

Self-Monitoring Scale (SMS)60 1 Level of social appropriateness, degree of using social comparison information, degree to

which an individual controls and modifies one’s presentation of self to others and the

extent to which one’s presentation of self is tailored to fit the social situation

Abbreviation: SCI, spinal cord injury.
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showed inconsistent results in the relation between social support and
numbers of days in hospital, hospital admissions and doctor visits,
depending on the kind and source of social support.47,70,87 Emotional
support was positively linked to health-care use,93 indicating that the
more social support, the more health-care use.

Pain
In four cross-sectional studies (N¼96–182), correlations between
social support and lower degree of pain and catastrophizing were
found.47,92,95,96 However, the direction of the relationship cannot be
determined. Informational and instrumental support were positively
related to pain, and negatively related to emotional support.47

Beliefs, coping and adjustment
Fairly strong evidence maintains the relation between social support,
beliefs, coping and adjustment. Social support was related to self-
efficacy89,93,97 and hope,98 but inconsistently to self-esteem (N¼77–
270).98,99 Social support was associated to coping in seven
studies (N¼37–255).71,75,81,83,99–101 In one longitudinal study, the
perception of social support predicted coping.101 Social support was
negatively associated with emotional coping,83,99 positively with fight-
ing spirit and sense of humor.71,75 Informational support was related
to more problem-oriented coping99 and an internal coping style
was connected to higher levels of support compared with external
coping.100

Social support was correlated with better adjustment to disability in
five studies (N¼70–255)47,64,75,77,102 and mediated the relation
between leisure engagement and adjustment.102 Support from friends
was associated with acceptance of disability and emotional support
with personal growth.75,77

Functioning, activity and participation
Evidence of the relation between social support and functioning is
consistent. In all, 10 cross-sectional studies examined aspects of
functioning and integration in relation to social support (N¼37–290).
Persons who have more social support,69,102 more reciprocal rela-
tionships,103 more support from peers,74 and fewer relationships in
which other persons provided more help103 were more likely to be
mobile, productive and interested in leisure activities. Satisfaction
with social support was associated with functional independence.71,104

Social and emotional support was linked to better psychological and
social functioning.74,86 Together with self-efficacy and perceived
health, social support was linked to and accounted for 25% of the
variance in psychological well-being.80,88 However, these studies
address very different aspects of functioning, activity and participa-
tion.

Sociodemographic and injury-related characteristics
The existing evidence indicates, not always in a consistent manner,
that social support is not related to sociodemographic and lesion-
related variables. Results of the relation to gender,76,77,86,87 educa-
tion,75,80,82,86,87,89 race62,89,93 or employment status87,89,109 were not
significant. The relations to marital status and age were inconsistent,
depending on the source and type of support.62,70,75,80,86,87,93,98,104

Social support was not related to age at injury65,75,77,85,87,89 and level
or completeness of injury.62,70,76,77,85,89,107

Overall perceived social support was higher in persons with SCI
than in controls without SCI.88,105 People with SCI experienced more
support than did people with stroke.104 In three longitudinal studies
(N¼40–120), overall social support did not change over time.63,101,110

However, when source and function of support are differentiated,
friend and informational support decreased after injury.84,101 The
family was the most frequently mentioned (N¼308)80 and most
important source (N¼52–100)106,111 of social support.

Social support intervention
One intervention study was found, which compared a coping effec-
tiveness training with supportive group therapy.61 After treatments,
anxiety and depression were reduced. However, no differences between
the two treatments were found.

SOCIAL SKILLS

Findings about social skills were grouped into four topic domains
(Table 7, Figure 3).

Mental and physical health
Evidence regarding the relation between health outcomes and
specific social skills is strong but not always consistent. Results
from five studies (N¼51–199) showed a relation between social
problem-solving skills and depression or psychosocial disability.112–115

Higher assertiveness was associated with lower depression.112

However, assertive people were more depressed and psychosocially
disabled under conditions of high informational support in a
rehabilitation setting.62 Results about social problem-solving
skills and the occurrence of pressure sores113,116,117 were inconsistent.
One longitudinal study (N¼188) showed that problem-solving
skills were associated with the occurrence of pressure sores in the
first 3 years.116 Higher positive problem orientation, a rational
problem-solving style, lower impulsive, careless and avoidant
style were associated with decreased occurrence of pressure
sores.116,117 Avoidance of problems was associated with urinary tract
infections.117

Personal factors
Evidence for the relation between specific social skills and personal
factors, such as locus of control or extroversion, is difficult to
summarize, because each of the studies investigate different factors.
Being assertive was one of the most difficult problems rated by people
with SCI (N¼35).118 Social problem-solving skills (low negative
problem orientation, impulsive, careless and avoidant problem sol-
ving, as well as high rational problem solving) were related to
acceptance of disability.112–114 Effective problem solving was asso-
ciated with assertiveness, confidence and perceived control in problem
solving, but not with a person’s health locus of control.112,115 Scoring
high in positive problem orientation and using a rational problem-
solving style was related to high scores in extroversion, openness to
experience, conscientiousness and resilience, low scores in neuroti-
cism, career choice anxiety and generalized indecisiveness.113,114 Overall,
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Table 6 Summary results on the associations of social support with aspects of health, functioning and quality of life

Associated aspect Analysis Result References

Mental health

Depression Correlation r¼�0.21 to �0.63 62–73

Regression b¼�0.20 to �0.53 62,65,66,68,74

(M)ANOVA F(2.64)¼6.02, Po0.00 (before vs after intervention) 61

Helplessness Correlation r¼�0.29 to �0.47 75

Regression b¼�0.47 to �0.61 75

Pessimism Correlation r¼�0.45 to �0.57 68

Negative thoughts about the world Correlation r¼�0.25 to �0.31 76,77

Negative thoughts about the self Correlation r¼�0.35 to �0.40 76,77

Alexithymia Correlation r¼�0.28 to �0.31 77

Suicidal ideation Correlation r¼�0.58 to �0.66 68,78

Hopelessness Correlation r¼�0.44 to �0.58 68

Regression b¼�0.45, �0.54; R2¼0.26 68

Anxiety Correlation r¼�0.36 to �0.53 63,65,71

(M)ANOVA F(2.64)¼9.49, Po0.00 (before vs after intervention) 61

Psychosocial disability Correlation r¼�0.30 to �0.46 62,79,80

Regression b¼�0.34 to �0.36; R2¼0.24–0.27 62,79

PTSD Correlation r¼�0.24 to �0.48 76,81–83

(M)ANOVA F(1)¼4.3 (PTSD vs non-PTSD) 83

Regression X2¼29.6, df¼8 83

Alcohol and drug use ideation Correlation R¼�0.35 71

Alcohol consumption (M)ANOVA F(1.171)¼3.27, P¼0.08 (drinker vs non-drinker) 84

F(3)¼3.16, P¼0.03 (family vs friend support) 84

Life satisfaction, subject well-being, quality of life

Life satisfaction Correlation R¼0.21–0.75 64,65,69,72,85,86

Regression b¼0.52 65

ANCOVA F¼4.26; Z2¼0.072a 87

Path analysis R¼0.25–0.48 86

Subjective well-being Regression b¼0.22–0.30 80,88–90

Quality of life Regression R2¼0.40 74

Mortality, morbidity, secondary conditions, health-care utilization

Mortality Survival analysis s.d.¼17.5(3.9)/SHRb¼0.86 91

Health Correlation r¼0.29–0.34 72,85,86,89,90

Regression b¼0.14–0.29 74,90,92

Health/disability-related problems Correlation r¼�0.16–0.27 80

Secondary conditions Correlation r¼�0.16 93

Path analysis r¼�0.15 93

Urinary tract infection (UTI) Correlation r¼�0.21 47

Difference t(138)¼2.01, Po0.05 (UTI vs non-UTI) 72

Pressure sores Correlation r¼�0.23 to �0.32 47

Regression OR¼0.98–0.99 94

Health-care use Path analysis r¼0.17 93

Pain

Pain Correlation r¼�0.17 to �0.28 (emotional support)

r¼0.19–0.27 (informational/instrumental support)

47,92

(M)ANOVA F(6.6), Po0.01 (Dysfunctional vs adaptive coper vs interpersonally supported) 95

(M)ANOVA F(4.27), Po0.02 (consistent vs inconsistent pain) 96

Catastrophizing Correlation r¼�0.30 92

Beliefs, coping and adjustment

Self-efficacy Correlation r¼0.26–0.43 89,93,97

Hope Correlation r¼0.89 98

Regression b¼0.47 98

Self-esteem Correlation r¼0.23–0.80 98,99

Coping Correlation r¼0.22–0.47 71,75,83,99

(M)ANOVA F¼29.52, 20.11, Po0.00 100

Path analysis r¼0.19–0.37 99,101
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only five cross-sectional studies dealt with the relation between specific
social skills and personal factors.

Activity, participation and life satisfaction
Three cross-sectional studies (N¼51–206) examined activity, partici-
pation and life satisfaction and their relation to social skills.119–121

Positive problem orientation and rational problem solving were

associated with performing more wellness and accident prevention
behavior.119 Individuals with SCI who were high in self-monitoring did
not differ from those who were low in self-monitoring on free time
boredom, but they participated more frequently in recreation activities
and socializing, and perceived higher freedom in leisure.120 Commu-
nication skills of 158 individuals correlated with life satisfaction, but in
regression analysis no significant contribution was found.121

Table 6 Continued

Associated aspect Analysis Result References

Adjustment to disability Correlation r¼0.19–0.43 47,64,75,77

Path analysis r¼0.65 102

Acceptance Correlation r¼0.27–0.34 75,77

Personal growth Correlation r¼0.23–0.26 75

Regression b¼0.44 75

Functioning, activity and participation

Mobility Correlation r¼0.22 103

Productivity Correlation r¼0.24 103

Leisure activity Correlation r¼0.25–0.33 69

Path analysis r¼0.21 102

Independence Correlation r¼0.19–0.36 71,103

Regression R2¼0.03–0.05 104

Functioning Regression b¼0.12–0.22 74,80,88,104

Path analysis r¼0.37–0.41 86

Participation ANCOVA F¼5.24; Z2¼0.09a 87

Socio-demographic and injury-related characteristics

Difference t¼2.06–3.31, Po0.05–Po0.00 (SCI vs non-SCI) 88,105

Difference t¼2.77, Po0.05 (SCI vs stroke) 104

(M)ANOVA F(1)¼9.21, P¼0.00 (family vs friend support), NA 84,101

Descriptive 65%, 94% (family as most important) 80,106

Abbreviations: ANCOVA, analysis of covariance; ANOVA, analysis of variance; NA, not available; OR, odds ratio; PTSD, post-traumatic stress disorder; SHR, standardized hazard ratio.
Only significant and consistent results are shown.
aF-test for covariate for main and interaction effect and Z2.
bStandardized hazard ratio.
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Figure 3 Overview of the systematic literature review results.
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Sociodemographic and injury-related characteristics
The evidence is inconsistent regarding the relation of social skills to
sociodemographic and lesion-related variables. In four studies, social
problem-solving skills did not correlate with gender and
race.113,115,116,119 Assertiveness and effective social problem solving
were related to higher levels of education and age.112,113,116,119 People
with paraplegia were found to be slightly more effective communica-
tors and problem solvers than were people with tetraplegia,113,121 and
higher the level of SCI, the lower the tendency to act assertively.62,112

DISCUSSION

This literature review provides a systematic overview on the current
state of research in SCI about the relationship of social support and
social skills with health and well-being outcomes. The full range of
aspects pertaining to social support (that is, type, source, qualifier)
and social skills dimensions (that is, topographical, functional, infor-
mation-processing skills) were addressed in SCI research. However,
five times more studies on social support compared with social skills
and only one study addressing both concepts in SCI were found. Most

Table 7 Summary results on the associations of social skills with aspects of health, functioning and quality of life

Social skills Associated aspect Analysis Result References

Mental health

Assertiveness Depression Correlation r¼�0.19 112

Regression Finc(1,15)¼3.95, Po0.05, R2
inc¼0.02 62

Social problem solving Depression Correlation r¼�0.19 to �0.50 112–114

Regression Finc(1,83)¼21.18, Po0.00, R2
inc¼0.18 112

Assertiveness Psychosocial disability Regression Finc(1,15)¼4.78, Po0.05, R2
inc¼0.03 62

Social problem solving Psychosocial disability Correlation r¼�0.34 115

Regression b¼�0.42 115

Regression Finc(1,83)¼13.01, Po0.00, R2
inc¼0.12 112

Physical health

Social problem solving Pressure sores Path analysis r¼�0.23 to �0.67 113,116

Regression b¼�0.23 116

DFA2 SDFC¼0.56, Wilks’ l¼0.79a 117

Urinary tract infection DFA2 SDFC¼0.41, Wilks’ l¼0.34a 117

Personal factors

Assertiveness Descriptive 37% (most difficult problem) 118

Social problem solving Acceptance of disability Correlation r¼0.24–0.39 112–114

Regression b¼0.15, 0.17 113

Social problem solving Assertiveness Correlation r¼0.20–0.25 112

Confidence in problem solving Correlation r¼0.84 112

Control in problem solving Correlation r¼0.76 112

Extraversion Correlation r¼0.36; 0.33 114

Openness to experience Correlation r¼0.29 114

Conscientiousness Correlation r¼0.41, 0.44 114

Resilience Difference d¼0.59, 0.81b (resilient vs non-resilient) 114

Neuroticism Correlation r¼�0.25, 0.31 114

Generalized indecisiveness Correlation r¼–0.29 113

Regression b¼0.17 113

Activity, participation and life satisfaction

Social problem solving Accident prevention- and

wellness behavior

Correlation r¼0.28–0.36 119

Self-monitoring Activity and socializing (M)ANOVA F(1.18)¼9.65, P¼0.00, (high vs low in

self-monitoring)

120

Freedom in leisure (M)ANOVA F(1.18)¼21.08, P¼0.00 (high vs low in

self-monitoring)

120

Communication skills Life satisfaction Correlation r¼0.20 121

Sociodemographic and injury-related characteristics

Assertiveness, Social problem solving Age Correlation r¼0.20; �0.17, �0.42 (NPO) 112,113,119

Education Correlation r¼0.20, 0.33 112,119

Assertiveness, Social problem solving,

communication skills

Level of injury Correlation r¼�0.15, �0.29 62,112,113,116

Abbreviations: ANOVA, analysis of variance; DFA, discriminant function analysis; NPO, negative problem orientation; SDFC, step-wise discriminant function analysis
Only significant and consistent results are shown.
al, Standardized discriminant function coefficient and Wilks’ lambda.
bCohen’s d.
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studies are of cross-sectional design. In the past 20 years, only few
longitudinal and intervention studies were conducted and social
support and social skills were mainly measured by self-report ques-
tionnaires.
The only study examining both social support and social skills in

SCI indicated that the social skills of an individual are correlated with
the outcome of social support exchange.62 Research in the general
population19,20 and in mental illness18,21 shows that social skills are
correlated with social support. However, the relationship between
social skills and social support and the association of the two with
health and quality of life remain unclear. Therefore, a key finding of
this review is that there is a need for future research in SCI to confirm
whether effective social skills can mobilize social support and how.
In general, the results confirm that social support and social skills

are positively related to physical and mental health. Social support
seemed to decrease the risk of mortality, facilitate coping and enhance
life satisfaction and subjective well-being in people with SCI. Socio-
demographic and lesion-related variables were rarely associated with
social support but can be related with social skills. Whether a person
with effective social skills does mobilize social support and is in turn
healthier and more satisfied remains to be explored.
The studies included in this review have fulfilled at least 50% of the

STROBE quality criteria. However, most of the studies are of cross-
sectional design and hence, do not clarify cause–effect mechanisms.
For example, the results show that social support is associated with
higher levels of well-being. However, the literature also indicates that
well-being of a person with SCI predicts the availability of social
support.80 In addition, moderating and mediating effects or change
and time effects stay concealed with cross-sectional studies. Long-
itudinal research is required in future. This could be facilitated, for
example, by building registries or research platforms similar to those
in the US Model Systems.122 Such platforms should include a
comprehensive set of assessment domains addressing all dimensions
of functioning and disability, as well as contextual and personal
factors, for example, according to the ICF (International Classification
of Functioning, Disability and Health).123

The findings of this review in SCI are largely in line with current
research. The relationship of social support with mortality,9,10 physical
and mental health,3–6,124–126 coping127–129 and life satisfaction7 has
been confirmed in the general population and in other diseases.130–132

Social support is also related to the available strengths and internal
resources of persons with SCI.13 Social skills have been found to relate
to physical and mental health in the general population58,133,134 and
other diseases.21,23–27

There are only few studies addressing social skills in SCI. The
concept of social skills is difficult to define. Social skills, social
competence, social intelligence or social performance are often used
interchangeably.23 In addition, social skills does not seem to change in
SCI. However, social skills are important in the development and
maintenance of interpersonal relationships, in general and in SCI.121

Social skills training has shown its effectiveness in general popula-
tion,135 with children and adolescents136 in relation to mental24,37 and
physical health.137–139 In SCI, there are two publications but small
sample sizes.140,141 Intervention studies in social skills have also
reported improvements in social support ratings.142 Therefore, social
skills training could be integrated in treatment plans143 and could also
prepare people with acquired SCI for difficult social situations.
Only specific social skills, such as social problem solving or

assertiveness were examined. General social skills as they are assessed,
for example, by the Social Skills Inventory144 are not addressed in SCI.
Clinical interviews or behavioral observation (for example, role play)

are comprehensive assessments used in general practice to assess social
skills.145 They are demanding in terms of administration and analysis.
Few instruments exist that have been designed specifically for SCI,
such as the SCIQ (Spinal Cord Injury Assertion Questionnaire).29

Looking at issues of measurement, in SCI and in the general
population, mostly the different types of social support are measured.
However, instruments also assessing the quality and not only the
quantity of social support should be considered in research, as
quality63,68,71–73 not quantity63,68,76,81 of social support is linked to
mental health. Overall, a ‘gold standard’ in assessing social support
does not exist; nonetheless, investigators must determine what aspect
of social support they consider as important to be evaluated in relation
to their specific research question.142

Demographic characteristics of a person do not affect the amount
of support perceived. However, there seems to be a difference in levels
of importance of social support for older compared with younger
people.146 The relation between being married and social support was
inconsistent. This may reflect the difference in assessment of quanti-
tative and qualitative aspects of marital support and being married is
only a source of social support if the marriage is a good one.147,148

However, social support, in specific marriage, is also affected by
SCI.104 Divorce rates in people with SCI range between 8 and
48%.11 Although SCI represents a major burden to the spouses,149

partners report also some positive changes, such as more open and
honest communication.150 To strengthen marriage as an important
social support system, comprehensive support should be provided to
caregivers, for example, in terms of relationship counseling.
Social support was slightly related to the type of disability (SCI vs

stroke), but not to the level of injury. Assistance to people with SCI,
due to the physical impairment, is in large part support that is paid.
However, this kind of support was not included in this review.
Although social support was consistently found to be positively

related to life satisfaction, subjective well-being and quality of life, one
study showed somewhat contradictory findings.86 Although social
support is considered a positive concept, social relationships may
also serve as sources of stress.151,152 The results show that higher
instrumental and informational support and emotional support from
friends are related to lower satisfaction with social life.86 This type of
social support might lead to unsatisfactory social life, because it may
act as a constant reminder of the presence and impact of the disability.
It reflects a relative inequality of exchange between the provider and
recipient and fosters the feeling of being ‘in dept’.64,153 In SCI, negative
experience of support may lead to dysfunctional coping styles,83

exacerbate acceptance to disability,47 enhance the risk of developing
post-traumatic stress disorder81,83 and is related to numerous health
conditions.47 Social skills, such as assertiveness, are helpful in general
life situations, but can also have negative effects. In rehabilitation,
assertive people with SCI may encounter increased attempts from
health professionals to control their behavior, while receiving care and
treatment.29 As a result, assertive persons may experience more
psychological distress.62

Limitations
The study is subject to several limitations: First, search terms were
specific to social support and excluded broader terms such as social
integration. Terms referring to participation, which is understood as
involvement in a life situation,154 were excluded. Articles about social
relationships were only included if the relationship provides support
in some way. For example, papers comprising the term ‘marital status’
were only included, if support by marriage, such as spousal support,
was examined.
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Second, the selection criteria regarding age, qualitative studies and
sample size are disputable. Basic social skills are learned and more or
less effective for good developmental outcome and adaptation around
the age of 13 years.155–157 However, the development of social skills is
not completed at a certain age. Qualitative studies provide detailed
insights and the possibility to generate hypothesis158 and could be
addressed in a separate review. The decision to solely include studies
with NX30 is based on reasons of generalizability and power of
analyses.159

Third, using STROBE for quality grading can be problematic.
STROBE has been applied to assess study quality in a wide variety
of systematic literature reviews.160–162 However, STROBE addresses
the reporting of studies rather than their quality.163 A standardized
interpretation manual for STROBE scoring does not exist. In addition,
results from studies with higher scores in the quality assessment tool
were not weighted differently than were results from studies with
lower quality.

CONCLUSIONS

This systematic literature review provides guidance for future research.
The focus should be set on longitudinal and intervention studies.
Social skills can mobilize social support,18–21,62 which is an important
facilitating environmental factor in people with SCI and in the general
population.3–10

People with SCI need all the social support they can get. Therefore,
strengthening the social support system of a person, for example, the
family, is an important aim in rehabilitation counseling. However,
patients should not be seen as passive recipients of support and
dependent on others, but rather as persons who can actively and
autonomously shape their social relations by using their social skills.
Thus, social skills can be an important intervention target in rehabi-
litation.
However, the relationship between social skills and social support,

and how this interrelation operates in relation to health and function-
ing, have not been fully understood in SCI. The results of further
studies could contribute to the development of targeted interventions
to enhance functioning, health and quality of life of people with SCI.
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