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Objectives: As advancing evidence on modifiable resources to support mental health in persons experiencing physical disabilities is of particular importance, we investigate whether structural and functional social relationships relate to mental health in people with spinal cord injury (SCI).
Methods: Data from 12,330 participants of the International SCI community survey (InSCI) from 22 countries were analyzed. Structural (partnership status, living situation) and functional aspects of social relationships (belongingness, relationship satisfaction, problems with social interactions) were regressed on the SF-36 mental health index (MHI-5), stratified by countries and for the total sample using multilevel models.
Results: Functional aspects of social relationships were consistently related to clinically relevant higher MHI-5 scores and lower risk of mental health disorders (MHI-5 >56). Structural social relationships were inconsistently associated with mental health in our sample.
Conclusion: This study provides evidence that functional aspects of social relationships are important resources for mental health. Interventions to establish and maintain high quality relationships should be considered in public health interventions and rehabilitation programs to reduce long-term mental health problems in persons experiencing physical disabilities.
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INTRODUCTION
Mental health has long been recognized as important public health issue [1] and poor mental health represents a major burden of disease in people experiencing physical disabilities [2]. Advancing evidence on modifiable resources to support mental health in this population is thus essential. One set of modifiable resources to strengthen mental health are social relationships [3–6], which need to be acknowledged as public health priorities, given their powerful impact on population health [7]. Although there is little conceptual consensus, a basic distinction into structural and functional aspects of social relationships is widely accepted and helpful to illustrate the diversity of constructs [8]. Structural aspects reflect quantitative characteristics of social relationships, such as social network size, frequency of social contacts, the living situation or partnership status, while functional aspects include qualitative features of relationships. The most frequently studied construct in the latter category is social support, which describes the functional importance of social relationships in their ability to provide instrumental, emotional or informational resources [8, 9]. Other functional aspects of relationships capture the emotional appraisal of social relationship, such as feelings of belongingness or relationship satisfaction. Earlier research suggests that functional aspects are more important for mental health than structural aspects as the psychosocial mechanisms through which social relationships affect mental health mainly depend on their functionality and less so on the pure size or structure of networks. Poor functionality or quality of social relationships may detrimentally affect psychological aspects (e.g., emotional regulation, self-esteem, coping) [10]; and provoke harmful physiological reactions, such as the activation of the hypothalamic-pituitary-adrenal axis, which leads to increased susceptibility for allostatic load, adverse cardiovascular responses, and inflammation [11–13], impeding mental health in the long-term.
Although evidence for the beneficial effects of social relationships on mental health from general population samples in higher income settings is far advanced and fairly consistent [3–6], findings from populations with physical disabilities are less conclusive. For structural relationships, evidence is mainly available for the size of social networks, and results of their association with general mental health, depression and anxiety are mixed [14–17]. A recent systematic review on findings from populations with physical disabilities showed that only 59% of included studies confirmed a negative association between various aspects of social support and depression, and weak associations between social support and anxiety [16]. This inconclusiveness might partly be explained by the potentially adverse effects of receiving social support in disability as unwanted or unnecessary instrumental social support may lead to reduced autonomy, self-worth and self-esteem, which can negatively affect mental health [18]. Further, it might be particularly difficult to exclude reverse causation in people with physical disabilities, as an increased receipt of social support may not reflect a resource for mental health per se, but results from an increased need of informal care due to the physical impairments. Constructs focusing on the perceived quality or emotional appraisal of social relationships might be less prone to bias in the setting of disability, however, there is a dearth of research on functional aspects of social relationships other than social support, such as relationship quality and loneliness-related constructs [16].
The present study provides the opportunity for two major contributions to current literature on social relationships and mental health in the setting of physical disability by using a large sample of people with spinal cord injury (SCI) from 22 countries. First, this study not only investigates structural aspects of social relationships (i.e., partnership status, living situation) but also functional aspects that have rarely been studied in disability research (i.e., belongingness, relationship satisfaction, problems with social interactions). Second, the use of international data allows the investigation of associations within different countries to assess whether the expected link between social relationships and mental health is observed universally. We use data from people with SCI as a model for physical disability, as this condition often has severe consequences on functioning and health and increased vulnerability to psychological morbidity [19]. Traumatic or non-traumatic injury to the spinal cord causes complete or partial loss of motor function and sensation below the lesion level [20], and results of our study might be generalizable among persons with mobility impairments and limitations in activities of daily living. In summary, this study aims to examine associations of structural and functional aspects of social relationships with mental health in people with SCI from 22 countries.
DESIGN
The International Spinal Cord Injury community survey (InSCI) is a cross-sectional survey performed in 22 countries between January 2017 and May 2019, covering all six World Health Organization regions. People with traumatic or non-traumatic SCI over 18 years of age who lived in the community and were able to respond to the available questionnaire language version were included. People with neuro-degenerative disorders, congenital etiologies, or Guillain Barré syndrome were excluded from the study given their different rehabilitation paths and disease progressions than persons with acquired SCI [21]. National Study Centers were responsible for recruitment and data collection. Sampling frames were developed based on local conditions and included random and convenience sampling. Random sampling based on predefined sampling frames was applied in 8 countries with access to hospital or patient organization databases. Since access to such databases was lacking, 14 countries used convenience sampling for recruiting individuals visiting health care facilities or joining patient organization events [22]. Power analysis indicated a minimum of 200 participants per country [21]. Ten countries recruited between 200 and 300 participants given that detecting potential participants was challenging because SCI is a rare condition and systematic records and relevant databases were missing or not accessible. Response rates (% of participants among total of eligible, including those who could not be contacted) for the 8 countries applying random sampling ranged from 22.8% in China to 53.6% in South Africa and cooperation rates (% of participants among total of eligible who could be contacted) ranged from 29.4% in Australia to 89.7% in South Africa. Details on response rates of random-sampling countries, recruitment outcomes and participant characteristics of all InSCI countries are reported elsewhere [22].
Response modes included paper-pencil or online questionnaires, telephone or personal interviews and countries were responsible to provide the most convenient response modes. All countries received regulatory approvals by Institutional Review Boards or Ethics Committees and compliance with national laws and conformity with the Helsinki Declaration was guaranteed. Each participant provided informed consent in accordance with national regulations. Further information on the rationale, methodology, recruitment outcomes, and basic sample characteristics of the InSCI community survey are reported elsewhere [21–23].
MEASURES
Predictors: Social Relationships
Structural aspects of social relationships were operationalized by partnership status and living situation. Partnership status was assessed by an item asking participants about their current marital status including the response options single; married; cohabiting or in a partnership; separated or divorced; and widowed. People who reported being married, cohabiting or living in a partnership were categorized as “having a partner” and others as “having no partner”. Information on the living situation was gathered by an item asking participants whether they lived alone, whether and how many other people lived in the same household, or whether they lived in an institution (e.g., nursing home, home for the elderly). A three-categorical variable was constructed discriminating between living alone, living with others, and living in an institution.
Functional aspects of social relationships were assessed with information on feelings of belongingness, satisfaction with social relationships and problems with social interactions. Belongingness was measured with an item from the General Belongingness Scale [24] asking participants whether they feel included when they are with other people. The purpose of this item is to capture a general feeling of connectedness or an overarching sense of belongingness, describing the phenomenon that the feeling of low belongingness can also occur if people are surrounded by others. The belongingness item was rated on a 5-point scale ranging from 0 (not at all) to 4 (completely). A WHOQoL-BREF item was used to measure relationship satisfaction [25]. Participants were asked about their satisfaction with their personal relationships on a 5-point scale ranging from 0 (very dissatisfied) to 4 (very satisfied). Three items from the Model Disability Survey were used to measure the extent of problems with social interactions [26]. The items were formulated as follows: "In the past 4 weeks, how much of a problem did you have with 1) …providing care or support for others; 2) …interacting with people; 3) …intimate relationships". Response options included a scale from 0 (extreme problem) to 4 (no problem) and we calculated a sum score over the 3 items (0–12), with higher scores indicating fewer problems with social interactions.
Outcome: Mental Health
The SF-36 5-item Mental Health Index (MHI-5, version 2) was used to assess general mental health [27]. The MHI-5 showed satisfactory reliability and validity as a screening instrument for general mental health problems in individuals with SCI [28] and measures the frequency of emotional states in the past four weeks on a 5-point scale from 0 (all of the time) to 4 (none of the time). The raw score was transformed to a 0–100 scale according to established guidelines [27]. Additionally, the MHI-5 scale was dichotomized based on recommendations for mental health monitoring in Europe [29] in order to distinguish people with high risk of experiencing mental health disorders (scores ≤ 56) from those with a low risk (scores > 56).
Potential Confounders
The approach of directed acyclic graphs (DAG) was used to inform the selection of confounders by exploring correlations between potential confounders, predictors and outcomes [30]. We selected candidate confounders based on the literature and only variables that were related to predictors and outcome variables in our data were entered as confounders into final models. Age, gender, employment status, socioeconomic position, SCI severity, time since injury, access to health care, and secondary health conditions were identified as confounders, given their association with the predictors and the outcomes. Partnership status was additionally included for models on living situation and functional aspects of social relationships.
To operationalize socioeconomic position (SEP), we built a sum score based on information about years of education (quartiles per country; 0–3), net-equivalent household income (quartiles per country; 0–3), subjective social position (low, middle, high; 0–2), and financial hardship (none, some, great; 0–2). Given that the number of people with lowest and highest scores were rare (0 points: n = 89; 9–10 points: n = 98), we pooled people scoring 0 into the lowest (combining scores 0–1) and people scoring 9 or 10 into the highest SEP group (combining scores 8–10). This resulted in an SEP score ranging from 0–8. SCI severity was grouped into four categories (incomplete paraplegia; complete paraplegia; incomplete tetraplegia; complete tetraplegia) based on information concerning level and completeness of the injury. The completeness of injury was evaluated with an item asking participants whether their injury was complete or incomplete, including respective definitions (complete being defined as “unable to feel and move any part of your body below injury level”; incomplete as “able to feel or move some part/s of your body below injury level”). Employment status was assessed with a multiple-choice question about the current employment status, whereby those indicating to work for salary with an employer or being self-employed were coded as having paid work, and those not selecting either of those categories were coded as having no paid work. Access to health care was assessed with a binary item asking participants whether they were in need of health care but did not get it during the past 12 months. Secondary health conditions were assessed with 14 items of the SCI-Secondary Conditions Scale (SCI-SCS) [31] with modified response options rated on a 5-point scale from 0 (no problem) to 4 (extreme problem). Switzerland used the original SCI-SCS scoring scheme to maintain longitudinal comparability with earlier surveys and applied a 4-point scale ranging from 0 (no/mild problem) to 3 (significant/chronic problem). The items were harmonized into 0 (no), 1 (some), or 2 (severe problem), whereby 0 in both scales was scored 0; 1 and 2 in both scales was scored 1; and 3 and 4 for the international scale and 3 for the Swiss scale was scored with 2. This 0–2 scoring scheme resulted in a 0–28 sum score.
STATISTICAL ANALYSIS
Analyses were conducted using STATA version 16.0 for Windows (College Station, TX, USA). Unadjusted descriptive analysis of distributions of main variables of interest are presented pooled for the total sample and predictor and outcome variables are additionally given stratified for all countries. Association between structural and functional aspects of social relationships with mental health were investigated in the total sample as well as stratified for countries, to explore whether associations were observed universally. For analysis on the total sample, we ran multilevel regressions with a random intercept for country to account for the clustering of data within countries and to adjust for country affiliation [32]. Secondly, regression models were run separately for the 22 countries. For multilevel as well as country-specific regressions, we used models for continuous (sum score of general mental health, 0–100) and binary outcomes (high vs. low risk of mental health disorders). Coefficients and odds ratios (OR) with 95% confidence intervals (CI) and p-values from likelihood ratio tests were reported for all models. We present unadjusted and adjusted results, controlling adjusted models for relevant confounders described above.
Missing values were imputed by multiple imputation (MI), assuming that the missing values were not related to the variable with the missing value itself (i.e., missing completely at random). To impute different types of variables, MI by chained equations (MICE) was applied [33]. Imputation was performed on item level for all variables. Descriptive results are shown for crude data and results from regression modeling are based on imputed data. Results from full case analysis and analysis based on imputed data were compared in sensitivity analyses and no differences between the two strategies were observed (results not shown).
RESULTS
A description of the total sample is displayed in Table 1 and summary statistics for main variables of interest are given stratified by countries in the Supplementary Tables S1, S2. Around three-quarters of the sample were male, with mean age around 51 years and nearly one-third having paid work. Incomplete paraplegia was the most frequent diagnosis (35%) and complete tetraplegia the least frequent diagnosis (10%). The SCI was caused by trauma in 80% of people and mean time since injury was around 13 years. Eighteen percent of the sample reported having not received medical treatment over the past 12 months despite needing it. On average, the problem extent of secondary health conditions was rated 10 on a 0–28 scale. Fifty-nine percent of the sample lived in a partnership, 78% of people lived with others and roughly 3% lived in an institution. Mean scores on the 0–4 belongingness and relationship satisfaction scales were 2.8 and 2.7, respectively. Around one-third of people reported feeling completely included when being with others and two-thirds of people were satisfied or very satisfied with their social relationships. On a 0–12 scale, people indicated an average score of 7.7 for problems with social interactions, with higher scores indicating fewer problems with interactions. The mean score on the 0–100 MHI-5 scale was 66.2 and one-third scored below 57, indicating a high risk for mental health disorders.
TABLE 1 | Basic characteristics of the 12,330 participants of the International Spinal Cord Injury Community Survey (InSCI, 2017–2019).
[image: Table 1]Total Sample Analysis
Results for the total sample are shown in Table 2. People having a partner reported marginally higher mental health scores and lower likelihood for mental health disorders. People living with others showed slightly higher mental health scores than those living alone, while people living in institutions reported lower mental health scores compared to those living alone. However, the differences between the groups with different living situations were not observed when considering the dichotomous outcome variable on risk of mental health disorders. Functional aspects of social relationships were consistently related to general mental health and the odds of reporting a low risk of mental health disorders. With each increase on the belongingness or relationship satisfaction scale, the score on the general mental health scale and the likelihood for not having a mental health disorder markedly increased. Each unit of increase on the social interactions scale was associated with 1.98 points rise on the general mental health scale and a 1.22 higher likelihood to report a low risk of a mental health disorders.
TABLE 2 | Social relationships and mental health pooled for the 22 countries participating in the International Spinal Cord Injury Community Survey (InSCI): Results from crude and adjusted multilevel regressions, coefficients or odds ratios and 95% confidence intervals (InSCI, 2017–2019).
[image: Table 2]Country-specific Analysis
Results from country-specific analysis for the 0–100 general mental health score and for the dichotomized score (high vs. low risk of mental health disorders) are displayed in Tables 3 and 4, respectively. The association of partnership status and living situation with mental health was inconsistent across countries, however, results for functional aspects of social relationships and mental health confirm findings from the total sample in a large majority of countries. We observe that increased feelings of belongingness, higher relationship satisfaction and fewer problems with social interactions were related to higher scores on the general mental health scale and much lower risk of mental health disorders across most countries.
TABLE 3 | Social relationships and general mental health in the 22 countries participating in the International Spinal Cord Injury Community Survey (InSCI): adjusted coefficients and 95% confidence intervals for general mental health by social relationships, stratified by country (InSCI 2017–2019).
[image: Table 3]TABLE 4 | Social relationships and low risk of mental health disorders in the 22 countries participating in the International Spinal Cord Injury Community Survey (InSCI): adjusted odds ratios and 95% confidence intervals indicating low risk of mental health disorders by social relationships, stratified by country (InSCI 2017–2019).
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This study demonstrates pronounced and consistent associations of functional aspects of social relationships with mental health in persons with SCI across different regions of the world. Persons with higher sense of belongingness, higher relationship satisfaction and fewer problems with social interactions reported markedly better general mental health and a lower likelihood for mental health disorders than those with less favorable quality of social relationships, even after adjustment for injury severity, demographic characteristics and secondary health conditions. Notably, previous studies identified a 4- to 5-point difference on the MHI-5 as the minimum clinically important difference [34, 35] and the pronounced differences in mental health according to the quality of social relationships is thus highly relevant from a clinical perspective. In contrast, differences in mental health by partnership status and the living situation were less distinct and inconsistent across countries.
Our findings on the positive association between functional social relationships and mental health are in line with previous evidence from quantitative studies, including general populations and few available findings from populations with disabilities [3–6, 16]. The main-effects model and the stress-buffering model [36] present two complementary models to explain our findings. The main-effects model suggests that functional relationships directly affect mental health by enhancing access to various forms of support, such as access to health-relevant information or emotional encouragement, which is beneficial for mental health. In turn, dysfunctional social relationships directly affect mental health by triggering physiological responses with adverse effects on mental health and wellbeing. For example, a recent systematic review comprising 20 studies concluded that social disconnectedness is associated with increased allostatic load [11], which plays an important role in the development of mood disorders, such as depression or anxiety disorders [37]. The stress-buffering model provides an additional explanation for the observed associations, whereby functional social relationships are thought to modulate responses to adversity [4, 36, 38]. High relationship satisfaction, feelings of belongingness and non-problematic social interactions may lead to more positive appraisals of stressful situations, resulting in constructive psychological and behavioral responses, such as favorable emotional regulation and active coping styles [10]. These psychological resources may support mental health by buffering strain, while dysfunctional relationships reduce resources to buffer strain from adversity and therefore put people at risk for poorer mental health. Our study supports the assumption that the association between social relationships and mental health is universal across different cultures, since we observed quite consistent findings over all countries. We interpret this finding as a confirmation of fundamental human needs theories, stating that interpersonal attachment and belongingness are universal and basic human needs with relevance to mental health [39].
The quantitative method of our study does, however, only allow detecting associations on a group-level and cannot contribute to disentangle individually different underlying mechanisms linking specific resources provided by social relationships to mental health in our specific sample. The above-mentioned well-established explanations on the health effects of social relationships from general populations should therefore be complemented by qualitative findings on the lived experience of persons with SCI. A meta-synthesis of qualitative findings in persons with SCI revealed for example that social relationships have a particularly important role for re-establishing self-worth after injury, as functional relationships to close persons were relevant resources for recognizing that the injury did not change the essence of their person, that their existence was valuable for others, and that they were still able to contribute to society despite potentially severe physical impairments [40]. It is assumed that social relationships support the adaptation process after SCI and act via the strengthening of self-worth, recognition, and feelings of usefulness on mental health outcomes in persons with SCI.
Our study further shows weak and inconsistent associations between the structural aspects of relationships (i.e., partnership status, living situation) and mental health, a tendency that has been described earlier for populations experiencing physical disabilities [15, 16]. Having a partner or living with others was related to better mental health in some countries and related to lower mental health in others. Interestingly, results were also mixed among countries with cultural similarities or comparable level of economic development. The inconclusiveness of results may point to the fact that crude information on partnership status and living situation is not decisive for mental health, as the quality of the relationship with the partner or with people sharing a household are pivotal for mental health. Earlier findings from populations with SCI showed, for example, that reciprocity in the partnership and partner relationship quality was strongly linked to mental health [15]. Findings from the general population have demonstrated that marital satisfaction relates to mental health, with poor marital satisfaction being detrimental for mental health [41]. Similarly, reasons for living alone (i.e., result of free choice vs. result of constraints), the satisfaction with the living situation and the relationship quality to the people in the household might be more critical for mental health than just the fact of living alone or living with others. Further studies taking into account qualitative aspects of the partner relationship or the living situation might lead to more conclusive results.
Potential Practical Implications
Based on our findings emphasizing the importance of social relationships for mental health in persons with SCI, interventions targeting functional aspects of social relationships should be considered in rehabilitation programs to reduce long-term mental health problems in persons experiencing physical disabilities. Results from a qualitative study on persons with SCI and their partners highlighted for example that specific education and training are needed to support coping and communication skills to strengthen partner relationships after the onset of SCI to counteract negative effects on relationships caused by overprotective behaviours, asymmetrical dependency, loss of sexuality and intimacy, and difficulties in psychological adaptation [42]. Promising results of interventions to strengthen partner relationships and functional social relationships were reported for workshop-based interventions [43], for kindness- and gratitude-based positive psychology interventions fostering positive social interaction with peers for improving relationship satisfaction [44], and for the reduction of loneliness by strengthening present relationships, enabling individuals to overcome functional impairments to maintain contact with friends and family, or by creating opportunities to make new connections through group-based or peer-to-peer activities [45]. Furthermore, cognitive behavioral therapy was shown effective to enhance perceived social support and mental health after myocardial infarction [46] and is described as promising approach to intervene on maladaptive social cognitions in relation to feelings of loneliness or low belongingness [45]. A recent qualitative study on perceived barriers and facilitators for educational programs in persons with SCI showed that the involvement of peers and families in educational activities and personal motivation and commitment were key for the effectiveness of educational activities [47]. It thus seems essential to provide adequate information on the importance of social relationships for mental health in order to enhance personal commitment and willingness of families and persons with SCI to participate in educational programs.
Strength and Limitations
This study contributed to current evidence in disability research by investigating structural and infrequently studied functional aspects of social relationship in relation to mental health in different countries across the world. We used state-of-the-art statistical methods and the adjusted analysis were based on DAGs, allowing for drawing causal inference. The measurement instrument to assess general mental health has been validated in different regions of the world and among persons with SCI [28] and the study is based on a large sample.
Various methodological limitations need to be discussed when interpreting our findings. Sampling bias might be an issue because only eight countries applied random sampling and 14 countries relied on convenience sampling. Although this may lead to limited generalizability to the total population of individuals with SCI in participating countries, our study does not focus on the epidemiological description of mental health, but rather on the detection of associations between social relationships and mental health. As we did not collect information on social relationships or mental health in non-responders, we cannot evaluate whether survey participation was independent of those constructs. Results of country-specific analysis need to be interpreted cautiously as small samples in some countries might limit the power to detect meaningful associations. In some countries, effect sizes were large but had very wide confidence intervals, indicating potential power issues. Further, it is not possible to assess whether the self-report nature of data lead to biased responses, since for example, information on mental health may be subject to social desirability bias. Also, it is important to mention that this study only investigated three specific aspects of functional relationships assessed with five items, and we therefore cannot make the claim to be representative for the full spectrum of functional aspects of social relationships. Moreover, reverse causation cannot be excluded as people with mental health problems might experience more difficulties in maintaining good quality relationships.
Conclusion
Our findings highlight the importance of functional aspects of social relationships for mental health in people experiencing physical disability resulting from an SCI, as feelings of belongingness, satisfaction with relationships and few restrictions in social interactions were identified as important resources for mental health in different geographical settings. Future research to reduce the burden of mental health disorders could explore currently promising interventions to support persons with physical disabilities in establishing and maintaining good quality social relationships.
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Sociodemographic characteristics
Gender [0.3]
Male
Female
Age at time of survey in years [0.6]
Employment status [0]
Paid work
No paid work
Socioeconomic position, range 0-8 [19.9]
Lesion characteristics
Severlty of SCI [4.0]
Incomplete paraplegia
Complete paraplegia
Incomplete tetraplegia
Complete tetraplegia
Etiology [1.6]
Traumatic
Non-traumatic
Time since injury in years [2.5]
Health and health care indicators
No health care although needed [3.1]

Secondary health condifions, range 0-28 [14.3]

Social relationships
Partnership status [0.7)
Having a partner
Having no partner
Living situation [1.5]
Living alone
Living with others
Living in an institution
Feslings of belongingness, range 0~4 [2.8]
0=notatal

3
4 = completely

Relationship satisfaction, range 0-4 [2.5]
0 = very dissatisfied
Dissatisfied
Neither nor
Satisfied
4 = very satisfied

Social interactions, 0 = no problems, 12 = extreme problems [3.1]

Mental health [3.1]

General mental health SF-36 MHI-5, range 0-100

Risk of mental health disorder
Low risk (MHI-5 >56)
High risk (MHI-5 <56)

N (%)

8,974 (73.0)
3,328 (27.0)

3,794 (30.8)
8,536 (69.2)

4,071 (34.4)
3,335 (28.2)
3,233 (27.3)
1,196 (10.1.

9,797 (80.7)
2,337 (19.3)

2,168 (18.2)

7,236 (59.1)
5,003 (40.9)

2,230 (18.4)
9,506 (78.3)
405 (3.3)

498 (4.2)
1,07 (8.8)
2,640 (22.0)
3,778 (31.5)
4,011 (33.5)

350 2.9)
989 8.2)
2,801 (23.3)
5,733 (47.7)
2,150 (17.9)

7,997 (67.4)
3,865 (32.6)

Mean (SD); median (IQR)

51.2 (15.2); 52 (40-62)

4.5 (1.9); 4 (3-6)

13.0 (11.8); 9 (4-19)

104 (5.7); 10 (6-14)

2.8(1.1); 3 (2-4)

27(1.053(2-9

7.7 34); 8 (6-11)

66.2 (20.6); 68 (50-82)

Abbreviations: KO, inter-quartle range: MHI-S: SF-36 5-itam mental health index, higher scomes indicating batter mental health: SCE soinal cord inury: SD: standard deviation.
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General mental health Low risk of mental health disorder

(MHI-5 scores 0-100) (MHI-5 scores >56)
Adjustment Model 1 Model 2 Model 1 Model 2
Effect sizes Goeff (95% CI) Coeff (95% CI) OR (95% CI) OR (95% CI)
Structural aspects of social relationships
Partnership status
No partner References References References References
Having a partner 2.15 (1.40-2.90) 1.26 (0.55-1.95) 1.17 (1.08-1.27) 111 (1.01-1.22)
p-value <0.001 <0.001 <0.001 0.027
Living situation
Living alone References References References References
Living with others 1.86 (0.89-2.83) 0.92 (-0.11-1.96) 1.10 (0.99-1.22) 1.02 (0.89-1.17)
Living in an institution -3.68 (5.95--1.40) -1.72 (-3.76-0.32) 0.67 (0.53-0.85) 0.78 (0.61-1.00)
p-value <0.001 0.013 <0.001 0.084
Functional aspects of social relationships
Belongingness
O=notatal References References References References
1 2,67 (0.62-4.73) 2.64 (0.75-4.54) 1.04 (0.83-1.31) 1.07 (0.83-1.37)
2 9.75 (7.90-11.61) 7.65 (5.95-9.34) 1.74 (1.39-2.18)
3 18.52 (16.73-20.31) 13.92 (12.26-15.58) 3.58 (2.86-4.48)
4 = completely 24.55 (22.73-26.37) 18.36 (16.68-20.03) 7.67 (6.21-9.48) 5.33 (4.24-6.70)
p-value <0.001 <0.001 <0.001 <0.001
Relationship satisfaction
Very low References References References References
Low 5.11 (2.87-7.36) 3.38 (1.33-5.45) 1.26 (0.96-1.66) 1.09 (0.82-1.47)
Medium 15.15 (13.10-17.20) 11.35 (9.46-13.23) 281 (2.19-3.61) 2.22 (1.70-2.91)
High 25.78 (28.79-27.77) 19.58 (17.73-21.42) 8.02 (6.27-10.24) 5.58 (4.28-7.28)
Very high 32.34 (30.26-34.43) 24.73 (22.78-26.67) 14.19 (10.82-18.61) 9.17 (6.85-12.30)
p-value <0.001 <0.001 <0.001 <0.001
Social interactions
0 = extreme problems to 12 = no problems 2.83 (2.73-2.94) 1.98 (1.86-2.09) 1.31 (1.29-1.33) 1.22 (1.20-1.24)
p-value <0.001 <0.001 <0.001 <0.001

Abbreviations: Ci: Confidence intervals; Coeff: Coefficients; MHI-5: SF-36 5-item Mental Health index; OR: Odds ratios. Results based on imputed data (n = 12,330)
Mode! 1: unadjusted; Model 2 adjusted for age, gender, partnership status, employment status, socioeconomic position, lesion characteristics, unavailebiity of health services and
secondary health conditions. p-values from likelood ratio tests.

Reading examples.

Relationship satisfaction, Modl 2, ‘General mental health': Peaple with low relationship quallty report 3.31 polints more on the 0~100 mental health scale as compared to those with very
low relationship satisfaction; people with very high relationship quality report 24.6 points more on the 0~100 mental heaith scale as compared o those with very low relationship
satisfaction.

Relationship satisfaction, Model 2, Low risk of mental health disorder: The ikelinood to report a low risk of mental health disorder increases 1.09-times for persons with low relationship
satisfaction, 2.22-times for those with medium relationship quality, 5.58-times for those with high relationship satisfaction and 9.17-times for those with very high relationship satisfaction
as compared to persons with very low relationship satisfaction.
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