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Associations between self-efficacy and secondary health conditionsin people living with

spinal cord injury: a systematic review and meta-analysis

Abstract
Objective: To describe the association between self-effieawy secondary health conditions

in people living with spinal cord injury.

Data sources: PubMed, Embase, the Cochrane library and CINAHLevggtistematically

searched from database inception to September 2016.

Sudy selection: Studies describing patients living with spinalaarjury in which self-
efficacy was measured by a standardized questimaad an association was made with

somatic or psychological secondary health condition

Data extraction: An independent extraction by multiple observers warformed based on
the STROBE statements checklist. A meta-analysis@ming the association between self-
efficacy and secondary health conditions in peaple spinal cord injury was performed if a
minimum of 4 comparable studies were available.

Data synthesis: Out of 670 unique articles screened, 22 met tbleision criteria. Seven out
of these 22 studies investigated associations leetwelf-efficacy and somatic secondary
health conditions. Only a trend towards an assiotiddetween higher self-efficacy with less
pain, fatigue, number of secondary health conditiamd limitations caused by secondary
health conditions was found. Twenty-one studiesmlasd the association between self-
efficacy and psychological secondary health cooddi All correlations of higher self-
efficacy with fewer depressive (18) and anxiety ptams (7) were significant and meta-

analysis showed a strong negative correlation &3® (-0.584 to -0.484) and -0.493 (-0.577
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to -0.399) respectively. A small number of stud@sshowed a trend towards a positive
correlation between self-efficacy and quality & i

Conclusion: Self-efficacy is negatively associated with depresand anxiety symptoms in
spinal cord injury. Therefore self-efficacy seemdraportant target in the rehabilitation of
patients living with spinal cord injury. More reselais necessary to clarify the associations
between self-efficacy and somatic secondary heailtigitions. Future research should also
focus on different types of self-efficacy and thessociation with secondary health

conditions.

Keywords: Spinal Cord Injuries, Self-Efficacy, Réldation, Complications, Quality of

Life, Mental Health.

Abbreviations:
SHCs: secondary health conditions

SCI: Spinal cord injury

Introduction

Spinal cord injury (SCI) is a highly disabling catoh that affects many aspects of daily
life.™ A variety of secondary health conditions (SHC3)ttbute to the disability people

living with SCI may experienck® A secondary health condition is defined as: a itmrdthat

is causally related to a disabling condition (ice¢urs as the result of SCI) and that can either

be a pathology, an impairment, a functional liniitat or an additional disabilitySHCs can
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be divided into somatic and psychological healtibpgms. In a large Canadian survey of
1549 community based people living with a traum&ti, the following somatic SHCs were
most commonly reported within 12 months after disgle from the hospital: neuropathic pain
(65%), sexual dysfunction (62%), spasticity (60%s)nary tract infections (58%), joint
contractures (57%), shoulder problems (53%), bamegintinence (51%), weight problems
(48%), urinary incontinence (46%), pressure ul¢8886), neurological deterioration (33%)
and fatigue (32%).Psychological SHCs most commonly described in fgeldpng with SCI
include depression, anxiety and poor quality @&3if Depression in people living with SCI
has a prevalence of 22.2% (ranging from 7-48% fiierdint studies$. This differs strongly
from the prevalence in the general population 2¢#3and from the prevalence of depression
in people with any chronic physical disease, ragpdiom 9.3 till 23% It is estimated that
27% (ranging from 15-32%) of people living with S@velop an anxiety disordéin
comparison, the prevalence of anxiety disordete@general population is estimated at
7.3%2 In SCI research most studies, however, measurgeskion and anxiety using self-
rating scales. These measurements reflect sulgetinod rather than demonstrate the

existence of a depressive or anxiety disotder.

SCl itself can have an impact on the participatiba persoff and SHCs may significantly
enlarge this impact, including by effecting wdrkHaving SHCs is also related to high health
care utilization, lower quality of life and increashealth care costd** This makes

minimizing the occurrence and impact of SHCs anartgnt target for the rehabilitation and

the life-long care of people living with SCI.

A recent review shows that health promotion anticake of people living with SCI are of
great importance in preventing SHE has also been suggested that, in chronic diseas

person’s self-efficacy is requisite to performirfsare!® Together this leads to the
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assumption that better self-efficacy will lead tbedter self-care which in turn may prevent
SHCs. In the last decades, self-efficacy has gaimedest in SCI research. Also in the theory
of adjustment after SCI, as postulated in the S@oad Injury Adjustment Model, self-
efficacy has a central role. Within this model emded self-efficacy is associated with
positive adjustment in the futut&Self-efficacy is described as: the belief that cae
successfully execute the behavior required to predibe desired outcom&sSelf-efficacy

can be operationalized at different levels: gensetefficacy is the general belief about
one's ability to cope with a variety of difficuitations in life!® disease management self-
efficacy is the ability to manage situations assta with one's problems that arise from their
diseasé? lastly, self-efficacy can be measured with respespecific situations. Some
examples of SCI-specific self-efficacy are: whealcispecific self-efficacs’**and pressure
sore prevention self-effica¢y.Most research regarding people living with SCeuses on

the association between general self-efficacy sgaie management self-efficacy with pain,

depression and anxiety.*°

Systematic reviews in people with chronic fand osteoarthritfd have shown that self-
efficacy is an important factor in relation to SHE®wever, to our knowledge, no systematic
review on the association between self-efficacy 8HEs in people living with SCI has been
performed to date. Therefore the aim of this syatemreview is to describe the evidence on
the associations between self-efficacy and SH@eaple living with SCI. All types of self-
efficacy and both somatic and psychological SHAkhei discussed. It is hypothesized that a
higher self-efficacy leads to a lower incidencéess burden of both somatic and

psychological SHCs.

Methods

Literature search and in- and exclusion criteria
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Four relevant electronic medical databases (PubMee Cochrane Library, CINAHL and
Embase) were comprehensively searched from dataizegion to September 2016. All
electronically available, published research reigardelf-efficacy in relation to SHCs of
people with SCI were taken into account. Termsudet!: spinal cord injury and several
synonyms, self-efficacy and related terms (e.d-a®@icept, self-esteem, locus of control),
and SHCs described in the SCI literattire®***"These terms were used to search in all
available search fields. Search terms used arershothe appendix.

After duplicates were removed, two investigatore with a psychological (TvD) and one
with a medical (TC) professional background, indefantly screened the titles and abstract
for eligibility. Studies were included if they migie following criteria: 1) Journal article
published in English. 2) The study describes petleg with an acquired SCI, traumatic or
non-traumatic. 3) The target population of the gtisdaged sixteen years or older. 4) Self-
efficacy is measured using a standardized questionrb) A quantitative association with
secondary health conditions is reported. The fahgvexclusion criteria were used: 1) The
study focused on people with cognitive disordersalignant tumors. 2) The study is a
systematic review or a case report. 3) The studyp ehot separate the results of people living
with SCI from people with other diagnoses (e.g. &gebral palsy, chronic pain). Studies
utilizing data from the same study groups are amtjuded once into the systematic review.
Cohen's kappa was calculated and used to assessatdr agreement on inclusion. To
prevent selection bias, the differences were dgsaisintil both investigators reached
consensus. The remaining articles’ full-texts wiaréher checked for the in- and exclusion
criteria as described above. In addition, the sxfee lists from the selected articles were

screened for other potentially eligible studies.

Critical Appraisal

The completeness of the reported study’s desigmjwtt and finding of each article was also
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independently assessed by both investigators tisen§ TROBE checklist for cohort, case
control and cross-sectional studf3he STROBE statements checklist consists of 2aste
(with 12 additional sub items) which relate to thike, abstract, introduction, methods, results
and discussion settings of an artitl®©ne item: “13(c): Consider use of a flow diagranss
excluded, for this could not be verified by theestigators reading the article. Omitting this
item left a total of 33 items. Twenty-one items #&given a dichotomous rating, 1 (present)
or 0 (absent). The other twelve items were givémee-point rating, 2 (present), 1 (partially
present) or O (absent). If an item was not applecédr that study, the maximum score was
given. This was applicable for four items. The mofthe quality score was 0-45. The scores
from both investigators were then compared, anérdihces were discussed to reach

consensus.

Satistical analysis

Outcome data was extracted from the selected stulieariate Pearson’s correlation
coefficients were the preferable statistics. A natalysis was performed if sufficient studies
described a correlation between self-efficacy apdrécular SHC or a measure of SHCs. No
standards regarding the number of articles for @mfapalysis could be found and a minimum
of four articles was deemed appropriate to perfanmeta-analysis, if the used outcome
measures were sufficiently similar (e.g., a vakdiescreening measure for depression).
Comprehensive Meta-Analysis Software (CNM#Jas used.. Correlations were first
transformed into Fisher's Z-scores, to calculaterttean. This mean Fisher’'s Z-score could
then be transformed back into a correlafi®85% Confidence Intervals and p-values were
calculated by entering the correlations and itsgarsizes into Comprehensive Meta-
Analysis. Because of the differences in study debgfween the studies, a random-effects

model was used to synthesize a mean correlatitieastudies > The random-effect model



143  was chosen based on interpretation of the selsttelies, rather than on statistical

144  heterogeneity®

145

146  Results

147  Selection of articles

148 A total of 925 articles were found through searghime four electronic databases. After the
149  removal of duplicates, a total of 665 articles wavasidered for inclusion. The intra- and
150 interobserver agreement (Cohen’s kappa) on in/exahuof a study between the two

151 investigators was 0.38. The investigator with a icedackground selected more studies
152  than the investigator with a psychological backgiauesulting in an only fair level of

153  agreement® All discrepancies were discussed, until consensssreached. From the 665
154 articles found in the search, 70 were selectefufbtext analysis, resulting in the exclusion
155 of another 49 articles. Screening of the referented full-texts revealed five additional
156  possibly relevant articles. Of these five articlase was deemed eligible and added to the
157  systematic review. The PRISMA Flow Diagrdfwith reasons to exclude each full-text, is

158  shown in Figure 1.

159  STROBE checklists

160 A total of 22 articles were included in the systémeeview and were critically appraised

161  using the STROBE checklist. Table 1 shows the scawearded to each study. Scores varied
162  from 27 to 41 points, with a mean score of 37.\idlial item data of the STROBE checklist

163 are summarized in figure 2. As this figure showsha found articles in the review explained
164 the scientific background (item 2), gave matchingeda (item 6), described subgroup

165 analysis (if applicable) (item 12B), summarizeddal-up time (if applicable) (item 14C),

166 reported categorized variables (if applicablen(ite6B), gave risk estimates (if applicable)
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Item 16C), reported other analysis (if applicalfiedm 17), summarized key results (item 18)
and gave overall interpretation of the results{ie)). Non however described any sensitivity
analysis (item 12E). All but one study only gaveamplete information about the limitations

of the study and the magnitude of the bias (itefn 19

The self-efficacy scales used in the included stsidineasure this concept on diverging
levels; general self-efficacy (General Self Effig&cale); disease specific or disease
management self-efficacy (Moorong Self EfficacyI8c&hronic Disease Self-Efficacy
Scale, Self-Efficacy for Managing Chronic Diseasal® and the Beliefs Scale); or a specific

type of self-efficacy (Leisure Time Physical ActiviSelf-Efficacy Scale).

Somatic SHCs

A total of seven studigs?"?°**3¢>Yescribed a correlation between self-efficacy and
somatic SHCs. All significant and non-significapti@lations between self-efficacy and
somatic SHCs are depicted in Table 2. Somatic SH¢&Estigated in relation to self-efficacy
were: pain, fatigue, amount of somatic SHCs andditions caused by somatic SHCs. Pain

,29,34,35 «

was described in a variety of terms, including fp& > “pain intensity®>2"343°

and

“pain interference®* One study showed an association between setfaeffiand fatigué®
Finally, two articles showed a correlation betwseli-efficacy and a total somatic SHCs
score?”*°One article used the Secondary Health ConditimageSwhich measures the
experienced impact of SHESthe other used a list of 18 preselected SHCs in a
questionnairé® Pain and pain intensity did not meet the critsgtfor a meta-analysis due to
diverging outcome measures; questionnaires vemsgkesiumeric rating scales (see table 2).
For pain interference, fatigue and number/impa@teCs the number of studies did not meet

the criteria set for a meta-analysis.
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Psychological SHCs

A total of 21 studies described an association eetwself-efficacy and one or more
psychological SHC&****Eighteen studies showed significant correlatiogtsvben self-
efficacy and depression, varying from -0.32 to 40(Vable 3> *°One study gave
correlations between self-efficacy and depressigimdg initial rehabilitation and 3 months
after discharge, on behalf of the homogeneity éltest is used in the meta-analySiall

studies used validated scales to measure selkeffiand depression. Assuming that these
scales measure the same underlying construct, aanalysis was performed. The mean
correlation and the forest plot of this meta-analgse shown in Figure 3. The 4 studies using
a general self-efficacy scale had a mean correlatic0.52. The 13 studies using a disease

specific or disease management self-efficacy dtatea mean correlation of -0.57. The one

study using a specific type of self-efficacy scatlewed a correlation of -0.32.

The most studies in this review are cross-sectiohahture and used community dwelling
patient with SCI. One study however investigatexidbrrelation between self-efficacy and
depression on different time intervafsThat study showed a nonsignificant correlation
during rehabilitation, and the largest correlationnd in this review three months post-
discharge (-0.743° Another study used the same scale in a largaulatpn of community
dwelling people with SCI (60% > 4 years post injufihe correlation found in that study was
more similar to that of the mean correlation (-).58he only other longitudinal study in this
review, investigated the correlation between s#iéacy and quality of life’’ That study
showed a change from 3 to 15 months of r=0.62 @odZErespectively.

Seven studies showed a correlation between sétfeff and anxiety’>***=*The scales
used to describe self-efficacy varied, but anxve#g measured using only two scales: the

Hospital Anxiety and Depression Scale (HADS, sticls) and the Depression Anxiety and
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Stress Scale 21 (DASS-21, one article). The cdrosls found varied from -0.32 to -0.61 and

were all significant. The mean correlation andftirest plot are shown in Figure 4.

One final study showed an association betweenesetacy and psychological disorders,
determined using the Mini International Neuropsgttic Interview-Plus® These
psychological disorders included: major depresdigerder, bipolar disorder, suicidality,
post-traumatic stress disorder, generalized anxiistyrder, alcohol dependence and abuse
disorder, drug dependence and abuse disorder gobgsss. The only association with self-
efficacy shown in that article was a non-signific@uds Ratio of 1.05 for the total number of
psychological disorders. Due to the different oates and the low number of articles
describing quality of life, affective/subjectivesdrder and psychological disorders, no meta-

analyses were performed.

Correlations between self-efficacy and qualityifef Were described in two studi&s>’ One
study used the Life Satisfaction Questions (2LS)-{&em scale with one question regarding
the quality of life at this moment, and one abdwt quality of life now compared to life
before SCI) to measure life satisfactf@nyhere the other used the Quality of Life Indéx.
Another study reported no correlations, but a $icgmt regression coefficient of self-efficacy

with psychological well-being?

Discussion
A systematic review was performed, resulting irsB&lies describing an association between

self-efficacy and SHCs. Seven studies describedBor8HCs, including different pain
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variables, fatigue, amount of SHCs and impact o€SHIhese studies did not provide solid
evidence of an association between self-efficacyssmmatic SHCs. Only a trend towards a
small negative correlation was found. Based ont@diss describing an association between
self-efficacy and psychological SHCs, a meta-amslfysoduced strong mean negative

correlations between self-efficacy and both depoesand anxiety.

The strong mean negative correlations betweere$gthicy with depression and anxiety are
in accordance with those found in a systematicesgvn people with osteoarthritis and
somewhat stronger than found in a review of pewyitle chronic pairf**?While the study on
people with osteoarthritis did not find evidenceaaklation between self-efficacy and p&in,
the study of people with chronic pain, did finde¢dation between self-efficacy and pain

intensity**

In this review only few studies were found examgngelf-efficacy and somatic SHCs. Most
of these studies focused on pain. Frequently reda@dmatic SHCs in the SCI literature, like
pressure ulcers and urinary tract infections, am@ur knowledge, never examined in relation
with self-efficacy other than being part of a td&dCs score. The occurrence of somatic
SHCs may increase with the aging of the SCI pojmriaf and with the shortening of initial
rehabilitation programs for financial reaséf8. Such an increase of somatic SHCs will lead
to a higher rate of physician and specialist wtian, emergency department visits and
hospital readmissions. This underscores the impogtaf research into prevention of somatic

SHCs and the possible role of enhancing self-affica self-care of persons with SCI.

This review showed limited indication that timea@nnjury might moderate the association
between self-efficacy and psychological SHE¥.One study found that at inpatient stay,
disease-management self-efficacy was not signifigaorrelated to depression. However, 3

months post-discharge the correlation was the gastrfound in this review. In another study
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using the same scale in community dwelling patientis SCithe correlation is somewhat
weaker?® A longitudinal study using a general self-efficanale to investigate the

association with quality of life, found a decrea@séne correlation from 3 to 15 montffs.

This might suggest that the influence of self-effig on psychological SHCs changes over
time >2%°"It might be expected that disease managemenegiglacy will increase during
inpatient rehabilitation, being a major targetloé tehabilitation team. How it changes, and its
impact over time on the association with depressmust be clarified in future research.
General self-efficacy on the other hand is a trartable that will not change much over time,
its alteration on the impact of the associatiorhyisychological SHCs must also be subject

for further research.

The forest plot on the meta-analysis of self-affic and depression shows that one study
deviates the furthest from the medrits negative correlation (-0.32) was smaller thay
other study, of which the correlations did not giedve -0.40. An explanation for this
difference might be the Leisure Time Physical Aityigelf-efficacy scale, which no other
study used. Leisure time physical activity is ape&s$ of importance for people living with
SCI functioning in society. The Leisure Time PhgsiBctivity self-efficacy scale mostly
focuses on the barriers to performing leisure tphgsical activities. This may be the reason

that the association with psychological SHCs is Esong®®

To date it is unclear if the type of self-efficasgale used influences the associations found
with SHCs. The studies included in this review udifgrent self-efficacy scales, measuring
diverging levels of self-efficacy. The mean cortigla of general self-efficacy scales with
depression was somewhat weaker than the meanatanedf a SCI specific - or disease

management self-efficacy scales with depressioa.stale most commonly used is the



285 Moorong Self-Efficacy Scale (10 out of 12/)>2°-333%3%he studies in our review all used
286 the Moorong Self-Efficacy Scale total score. Thalsevas developed with a two factor

287  structure, although some discrepant findings haenbeported®32°2%3n a recently

288  published study, however, the factor structurenefMoorong scale was reexamined, showing
289 three factors: social function self-efficacy (elgcan maintain contact with people who are
290 important to me), personal function self-efficaeyy(: | can maintain my personal hygiene
291  with or without help) and general self-efficacygie When | see someone | would like to

292 meet, | am able to make the first cont&&fyhe authors consider the first two to be SCI-

293  specific variables, whereas the latter is consilévebe a general self-efficacy. The

294  reexamining study of the Moorong Self-efficacy ®csthowed that the different subscales all
295 had strong correlations with physical health (idohg pain and vitality) and mental health
296  (the positive equivalent of depression). The mastirett differences are found between the
297  social functioning self-efficacy (r=0.59) and perabfunctioning self-efficacy (r=0.42) on the
298 one hand and mental health on the other. The KMdakong score showed the strongest

299  correlation (r=0.63) with mental heafthin a systematic review concerning people with

300 chronic pain the heterogeneity in the found refetops across studies was, among other
301 things, based on the self-efficacy scale corfteRtture research is needed to differentiate
302 between the different levels of self-efficacy ahéit relations to SHCs and whether these

303 different levels of self-efficacy have a differezifect on somatic versus psychological SHCs.

304

305 The strong mean correlations found for self-efficadth depression and anxiety trigger
306 interest in the causal pathway of this effect. Petal®’ tested the Spinal Cord Injury
307  Adjustment Modet® proposing a multifactorial adjustment process hicl biological,

308 environmental and psychological factors interact mfluence the way people with SCI



309 appraise their situation. In this model appraisédns to the way a person perceives and

310 interprets a stressful situation, like their diidoi Peter et af’ found that self-efficacy

311 influences depressive symptoms indirectly via aispis; self-efficacy relates to the way

312 people appraise their disability, which in turndedo more or less depressive symptoms.
313  Sweet et af’ proposed another mechanism, based on their sfudsisure Time Physical

314  Activity self-efficacy. Their hypothesis is thatisare Time Physical Activity self-efficacy is
315 directly correlated to Leisure Time Physical Adlyyiwhich in turn is negatively correlated to
316 depression. Finally van Leeuwen ef%found that self-efficacy has a direct pathway to

317 mental health, as well as a mediated pathway ttrapgraisals. These studies describe both
318 adirect and an indirect effect of self-efficacy®HHCs. It is likely that the indirect effect is
319 mediated through appraisals. Future research tede® clarify the direct and indirect effect,

320 through appraisals, of self-efficacy on SHCs.

321  The relatively high scores on the STROBE can bdagxgd by the fact that 20 out of the 22
322 articles are published in the last ten years. iml#st decade, many publishers use the

323 STROBE or similar checklists.

324

325  Srengths and limitations

326 This is the first systematic review in people W@ with respect to self-efficacy in relation
327 to SHCs. The search used was extensive, and tetated to self-efficacy were included to
328 avoid missing relevant studies. Also the referdiste of included studies were screened for
329 additional articles, which accounted for one estraly included in the systematic review.
330 The results of this review are representative &wye living with SCI in the community.

331  Therefore the information extracted on psycholdd&tdCs can be generalized for this

332 population.
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Unfortunately, in case of somatic SHCs not enougtha vas found to come to a grounded
conclusion. Although associations between seltzaffy and pain were examined in six
studies, due to the use of significantly differpain scales no meta-analysis could be
performed. It was further impossible to include tio&-significant correlations that were

mentioned but not stated in one article.

As in every systematic review, there is the riskuwalblication bias. Non-significant results are
less likely to be to publish, so there is a pofigjtthis data is missed despite of our extensive

literature search. This may result in an inflatadrihe effect size estimates.

Clinical implications

Enhancing self-efficacy has been described agyattar the rehabilitation of SCI. This can

for instance be done by exercise, through improypimgsical condition and functional
abilities®® or by improving the self-management abilities thglo a creative way of

thinking?° Often the outcome discussed in studies focusinsetfrefficacy relate to a

person’s participatiofi’ Our study suggests that increasing self-efficanyltave a positive
effect on depressive and anxious symptoms and plpba somatic SHCs. A widely used
therapy for both depression and anxiety is CogaiBehavioral Therapy? Within this

tradition, explicitly adjusting the self-efficacpgnitions of people with SCI may be, based on

this review, a very promising approach that shdaddhe subject of further research.

Conclusion

Self-efficacy is negatively associated with depresand anxiety symptoms in spinal cord
injury in accordance with the hypothesis. Therefak-efficacy seems an important target in

the rehabilitation of patients living with spinaird injury to prevent SHCs.
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More research is necessary to clarify the assodistbetween self-efficacy and somatic
SHCs. Future research should also focus on diffeypes of self-efficacy and their

association with secondary health conditions aed:ttanges in self-efficacy over time.
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Legend Figure 2

STROBE: Strengthening the Reporting of Observational Studies in Epidemiology.

Legend Figure 3

Abbreviations: LCL, Lower Confidence Limit; UCL, Upper Confidence Limit.

Q-value 39,610; df(Q) 17,000; P-value: 0,001; le=®d: 57,082.

Legend Figure 4

Abbreviations: LCL, Lower Confidence Limit; UCL, Upper Confidence Limit.

Q-value 8,224; df(Q) 6,000; P-value: 0,222; I-sgdaR27,043.



Appendix: Search Strategy

AND > AND —> OR >
"Spinal Cord Injury” "Self-efficacy” Depression Comarbidity
"Spinal Cord Trauma” "Efficacy, self" Depressions Comarbidities
"Cord Trauma, Spinal” Mastery Depressive Multimarbidity
"Cord Traumas, Spinal” "Internal-External Drysthymic Multimorbidities
"Spinal Cord Traumas” control” Dwysthymia "Secondary Health™
"Trauma, Spinal Cord” "Control, Internal- Anxiety SHC
"Traumas, Spinal Cord" External” Anxieties SHCs
"Injuries, Spinal Cord” "Controls, Internal- Hypervigilance "Pressure Ulcers”
"Cord Injuries, Spinal” External” Mervousness "Ulger, Pressure"
"Cord Injury, Spinal” "Internal External Affective "Ulcers, Pressure”
"Injury, Spinal Cord” Control” Affection Bedsore
"Spinal Cord Injury” "Internal-External Affections Bedsores
"Myelopathy, Traumatic” Controls™ Alexathymia "Pressure Sore”
"Myelopathies, Traumatic” "Locus of Contraol” i i "Pressure Sores”
"Traumatic Myelopathies” "Control Locus” Emotional "Sore, Pressure”

"Traumatic Myelopathy”
"Spinal Cord Transection”
"Cord Transection, Spinal”
"Cord Transections, Spinal”
"Spinal Cord Transections"
"Transection, Spinal Cord”
"Transections, Spinal Cord"
"Spinal Cord Laceration”
"Cord Laceration, Spinal”
"Cord Lacerations, Spinal”
"Laceration, Spinal Cord"
"Lacerations, Spinal Cord”
"Spinal Cord Lacerations”
"Post-Traumatic
Myelopathy™
"Myelopathies, Post-
Traumatic"

"Myelopathy, Post-
Traumatic"

"Post Traumatic
Myelopathy”™
"Post-Traumatic
Myelopathies”

"Spinal Cord Contusion”
"Contusion, Spinal Cord”
"Contusions, Spinal Cord”
"Cord Contusion, Spinal”
"Cord Contusions, Spinal”
"Spinal Cord Contusions™
"Spinal Cord Diseases”
Paraplegia

Paraplegias

Quadriplegia
Quadriplegias

Tetrapleaia

"Self-concepts”
"Concept, Self”
"Concepts, Self"
"eelf C "

"Self-Perception”
"Self-Perceptions”
"Self p -
"Perception, Self”
"Peroeptions,_ Self”

"Self Esteem”
"Esteem, Self”
"Esteems, Self"
"Zelf Esteems"
"Self-azsessment”
"Self-Assessments”

"Assessment, Self”
"Assessments, Self"

"Self—Cr_it.ic_ism"

"Self-Criticisms"

"Anxiety disorders”
"anxiety Disorder”
"Disorder, Anxiety”
"Disorders, Anxiety”
"Meuroses, Anxiety”
"snxiety Neuroses”
"Anxiety States,
Meurctic"

"Anxiety State, Neurotic”
"Meurctic Amxety State”

"Meurctic Amiety States”

"State, Neurctic Anxiety”
"States, Neurotic
Anciety”

"Quality of Life”

"Life Qualities"

"Life Quality™

Qal,

"Sores, Pressure”

"Bed Sores”

"Bed Sore”

"Sore, Bed”

"Sores, Bed"

"Decubitus Ulcer"

"Decubitus Ulcers”

"Ulcer, Decubitus”

"Ulcers, Decubitus”

"Autonomic dysreflexia”

"Sutonomic Dysreflexias”
"Dysreflexias, Autonomic”
"Hyperreflexia, Autonomic”

"Spinal Autonomic Dysreflexia”

"sutonomic Dysreflexia, Spinal”

"Autonomic Dysreflexias, Spinal”
"Dysreflexia, Spinal Autonomic”
"Dysreflexias, Spinal Autonu::-mlc"
"Spinal Autonomic

"Sutonomic Hyperreflexia”
"Autonomic Hyperreflexias™
Hyperreﬂexms, Autonomic”

Autonomic”

Cardiovascular

Circulation

Circulatory

Bladder

Bowel

Fecal

Incontinence

Incontinences

"urinary tract"

Infection

Sexual

Sex

Joint

Joints

Muscle

Muscles

Contracture

Contractures

Respiratory

Pain

Diabetes

Spasm

Spasms

Sleep

Mocturnal

Bpnea

€ HO



Table 1 — Characteristics of included studies

Article Country Study design Population = |STROBE

Munce (2016)* Canada Cross-sectional | Community-dwelling 99 40
individuals

Driver (2016)** USA Cross-sectional |Inpatient and 44 39
community-dwelling
individuals

Peter (2015)* Switzerland Cross-sectional | Community-dwelling 516 39
individuals

Craig (2015)** Australia Cohort Inpatient and community | 88 38
dwelling individuals

Craig (2014)* Australia Cross-sectional | Inpatient, outpatient and | 107 35
community-dwelling
individuals

Sweet (2013)*’ Canada Cohort Community-dwelling 395 40
individuals

Kilic (2013)*’ Australia Cross-sectional | Community-dwelling 60 39
individuals

Craig (2013)* Australia Cross-sectional | Community-dwelling 70 34
individuals

van Leeuwen (2012)*® The Netherlands | Cohort Community-dwelling 143 38
individuals

Geyh (2012)* Switzerland Cross-sectional | Community-dwelling 102 39
individuals

Bombardier (2012)* USA Cross-sectional | Community-dwelling 244 35
individuals

Mortenson (2010)> Canada Cohort Inpatient and community | 93 40
dwelling individuals

Pang (2009)** Taipei Cross-sectional | Community dwelling 49 34
individuals

Nicholson-Perry (2009/1)**> | Australia Cross-sectional | Inpatient 47 41

Nicholson-Perry (2009/11)* | Australia Cohort Outpatient 45 40

Miller (2009)*° USA Cross-sectional | Community dwelling 162 27
individuals

Hampton (2008)>° China Cross-sectional | Outpatient 119 35

Suzuki (2007)* USA Cross-sectional | Community dwelling 270 38
individuals

Middleton (2007)* Australia Cross-sectional | Community dwelling 106 38
individuals

Kennedy (2006)* United Kingdom | Cohort Community dwelling 35 37
individuals

Middleton (2003)* Australia Cohort Community dwelling 36 33
individuals

Shnek (1997)%* USA Cross-sectional | Community dwelling 80 31

individuals




Table 2 — Correlations between self-efficacy and somatic SHCs

Type of SHC Article N= SE-scale Outcome scale Value
Pain Kilic (2013)*’ 60  MSES NRS (0-10) -0.27
Craig (2013)* 70  MSES SFMPQ -0.54*
Nicholson-Perry (2009/1)*? 47  MSES PRSS -0.28
Nicholson-Perry (2009/11)** 45  MSES PRSS -0.46*
Pain intensity Craig (2013)* 70  MSES PPI -0.45%
Geyh (2012)* 102 GSES BPI NS
Nicholson-Perry (2009/1)*? 47  MSES NRS (0-10) -0.47*
Nicholson-Perry (2009/11)* 45  MSES NRS (0-10) -0.36
Pain interference Geyh (2012)* 102 GSES BPI -0.24*
Pang (2009)** 49 SEMCD PIS -0.59*
Fatigue Craig (2013)? 70  MSES CFS -0.54*
General SHCs Geyh (2012)* 102 GSES SHCS-L -0.25%
SHCS-N NS
Suzuki (2007)> 270 BRFSS 18 selected SHCs -0.13*

All Studies showed a correlation between self-efficacy and the outcome.

Abbreviations: MSES, Moorong Self-Efficacy Scale; NRS, Numeric Rating Scale; SFMPQ, Short-Form
McGill Pain Questionnaire; PRSS, Pain Response Self-Statements Scale; PPI, Present Pain Intensity;
GSES, General Self-Efficacy Scale; BPI, Brief Pain Inventory; PIS, Pain Interference Score; SEMCD,
Self-Efficacy for Managing Chronic Diseases; CFS, Chaulder Fatigue Scale; SHCS-L, Secondary
Health Conditions Scale Limitations; SHCS-N, Secondary Health Conditions Scale Number; BRFSS,
Behaviour Risk Factor Surveillance System.

The 18 selected SHCs from Suzuki (2007)°3 include: high or too low blood pressure, poor
circulation (such as swollen or cold feet or hands, blood clots), contractures, diabetes, fatigue,
injuries, osteoporosis, pressure sores, alcohol or other drug overuse/abuse, muscle spasms,
urinary tract infection/bladder problems, yeast infections/vaginal infections, pneumonia, repetitive
motion pain (carpal tunnel syndrome, shoulder pain), weight management/weight gain, chronic
pain, stomach problems, and constipation or bowel problems.

* P < 0.05

NS: Non-significant correlational value not shown in study



Table 3 - Correlations between self-efficacy and psychological SHCs

Type of SHC Article N= SE-scale Outcome scale Value
Depression Munce (2016)* 99  MSES HADS-D -0.56*
Driver (2016)** 44 CDSES  PHQ-9 -0.74*
Peter (2015)* 516 GSES HADS-D -0.54*
Craig (2014)* 107 MSES SF-36° 0.48*
Sweet (2013)*’ 395 LTPA-SE PHQ-9 -0.32*
Kilic (2013)*’ 60  MSES DASS-21 -0.63*
Craig (2013)* 70  MSES POMS -0.64*
van Leeuwen (2012)* 143 GSES SF-36° 0.52*
Geyh (2012)* 102 GSES HADS-D -0.57*
Bombardier (2012)* 244 CDSES  PHQ-9 -0.58*
Pang (2009)** 49 SEMCD  CESD-10 -0.46*
Nicholson-Perry (2009/1)*? 47  MSES HADS-D -0.61*
Nicholson-Perry (2009/11)* 45  MSES HADS-D -0.59*
Miller (2009)*° 162 MSES CESD-10 -0.54*
Middleton (2007)* 106 MSES SF-36° 0.41*
Kennedy (2006)* 35  GSES HADS-D -0.43*
Middleton (2003)* 36 MSES HADS-D -0.61*
Shnek (1997)%* 80 BS CESD-10 -0.58*
Anxiety Munce (2016)* 99  MSES HADS-A -0.32*
Kilic (2013)* 60  MSES DASS-21 -0.54*
Geyh (2012)* 102 GSES HADS-A -0.61*
Nicholson-Perry (2009/1)*? 47  MSES HADS-A -0.52*
Nicholson-Perry (2009/11)* 45  MSES HADS-A -0.43%
Kennedy (2006)* 35  GSES HADS-A -0.45%
Middleton (2003)* 36 MSES HADS-A -0.58*
Quality of Life van Leeuwen (2012)* 143  GSES Two life 0.33*
satisfaction
questions
Mortenson (2010)>° 93  GSES QLl (3 months)  0.62*
QLl (15 months) 0.47*
Affective/subjective Hampton (2008)*° 119 GSES IPWB -0.09°
disorder
Psychological disorders Craig (2015)54 88 MSES MINI-plus 1.05°

All studies except for @ and P showed a correlation between self-efficacy and the outcome.

Abbreviations: MSES, Moorong Self-Efficacy Scale; HADS-D, Hospital Anxiety and Depression Scale
- Depression; CDSES, Chronic Disease Self-Efficacy Scale; PHQ-9, Personal Health Questionaire 9;
GSES, General Self-Efficacy Scale; SF-36, Short Form 36; LTPA-SE, Leisure Time Physical Activity
Self-Efficacy; DASS-21, Depression Anxiety and Stress Scale 21; POMS, Profile of Mood States;
SEMCD, Self-Efficacy for Managing Chronic Diseases; CESD-10 Centre of Epidemiologic Studies
Depression Scale; BS, Beliefs Scale; HADS-A, Hospital Anxiety and Depression Scale - Anxiety;
QLI, Quality of Life Index; IPWB, Index of Personal Well-Being; MINI-plus, MINI International
Neuropsychiatric Interview.

*P < 0,05

@ the SF-36 describes mental health instead of depression. Therefore outcomes are positive instead
of negative. For the meta-analysis, the effect direction was changed to negative.

b hierarchical regression instead of correlation was used as outcome measure

¢ Odds ratio instead of correlation was used as outcome measure
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Figure 2. Reporting quality assessment with STROBE (N=22)
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Figure 3 - Self-efficacy and Depression: forest plot

Study Correlation|LCL ucL

Munce (2016) -0,560 -0,682 -0,408
Driver (2016) -0,740 -0,867 -0,523
Peter (2015) -0,540 -0,600 -0,474
Craig (2014) -0,480 -0,614 -0,319
Sweet (2013) -0,320 -0,406 -0,229
Kilic (2013) -0,630 -0,762 -0,448
Craig (2013) -0,640 0,761 0,477
van Leeuwen (2012) -0,520 -0,630 -0,389
Geyh (2012) -0,570 -0,691 -0,417
Bombardier (2012) -0,582 -0,659 -0,492
Pang (2009) 0,463 0,658 -0,209
Nicholson Perry (2009/1) -0,611 -0,766 -0,390
Nicholson Perry (2009/11) -0,592 -0,754 -0,361
Miller (2009) -0,540 -0,641 -0,421
Middleton (2007) -0,410 -0,557 -0,238
Kennedy (2006) 0,430 -0,668 0,113
Middleton (2003) -0,610 -0,782 -0,352
Shnek (1997) -0,580 -0,709 -0,413
Total -0,536 -0,584 -0,484
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Figure 4 - Self-efficac

y and Anxiety:

forest plot

Study Correlation |LCL ucCL

Munce (2016) -0,315 -0,482 -0,125
Kilic (2013) -0,540 -0,698 -0,332
Geyh (2012) -0,610 0,722 0,467
Nicholson Perry (2009/1) -0,515 -0,701 -0,264
Nicholson Perry (2009/11) -0,428 -0,641 -0,154
Kennedy (2006) -0,450 0,681 0,137
Middleton (2003) -0,580 -0,763 -0,311
Total -0,493 -0,577 -0,399
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