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A B S T R A C T

Objective: Persons with physical disabilities and their caregiving partners are at an increased risk of experiencing
reduced life satisfaction. One potential explanation for this trend may be the potentially harmful effects of
loneliness and poor relationship quality which this population often experience. To date, little is known about
how the perceptions of loneliness and relationship quality affect life satisfaction in the disability and caregiving
setting, furthermore the directionality of effect is not well understood. In this study, we investigate the actor and
partner effects, and the reciprocal effects of loneliness and relationship quality on life satisfaction.
Methods: The analyses are based on longitudinal dyadic data from a Swiss community survey of persons with
spinal cord injury (SCI) and their partners (n= 246). We employed mixed effects modelling to explore stan-
dardized (β) and unstandardized (B) actor and partner effects, and used cross-lagged path analysis to explore
reciprocal effects.
Results: Loneliness was more prevalent in persons with SCI than in their caregiving partners. In caregiving
partners, we found significant negative actor effects of loneliness (β=−0.20 (−0.31, −0.10)) and positive
actor effects of relationship quality (β=0.15 (0.04, 0.26)) on life satisfaction, and significant partner effects of
relationship quality on wellbeing. In persons with SCI, only the negative actor effect of loneliness was significant
(β=−0.30 (−0.41, −0.18)). Over time, loneliness demonstrated reciprocal associations with life satisfaction.
Conclusion: The findings of our study highlight the importance of reducing loneliness and strengthening re-
lationship quality to improve life satisfaction in partnerships of persons coping with disability.

1. Introduction

Persons with physical disabilities and their caregiving partners are
at greater risk from poor wellbeing than the general population [1–5].
One potential explanation for this trend may be the unfavorable ex-
periences of loneliness and poor relationship quality which persons
with disabilities and their caregiving partners face due to the limita-
tions, strain and burden often associated with coping with disability
[6–10]. Loneliness and relationship quality have both been identified as
playing a crucial role in determining health and wellbeing [11–14]. The
concept of loneliness is commonly defined as the subjective perception
of social isolation [15]. Loneliness is, however, not synonomous with
isolation, meaning that it may be experienced by individuals who are in
long-term partnerships and embedded within social networks [15,16].
Persons coping with disability may become emotionally isolated from

their existing social circle, especially if they feel that they are no longer
understood or accepted [6,17]. Relationship quality is a similarly sub-
jective evaluation which assesses the depth, the purpose, and the
availability of emotional support in partner relationships. Couples
coping with disability may be at risk of poor relationship quality as the
effort of caregiving becomes an implicit part of the relationship,
meaning that the relationship is no longer balanced, roles within the
relationship may change and the stress often associated with caregiving
seeps into the intimate bond between partners [18,19].

To date little research has explored the associations between lone-
liness, relationship quality and life satisfaction in the disability context
using longitudinal, dyadic data. While cross-sectional associations of
loneliness and relationship quality with life satisfaction are robust in
the general population, longitudinal research has identified that the
nature of the relationship is often complex and bidirectional. Poorer life
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satisfaction has also been found to elicit perceptions of loneliness and
low relationship quality, by causing individuals to withdraw from their
social networks, and by instigating conflict within relationships
[20–25]. Evidence from populations affected by chronic disease and
disability has mainly focused on the positive association between re-
lationship quality and life satisfaction, omitting other relevant con-
structs such as loneliness [26]. As we are not only interested in persons
with disabilities, but also in their caregiving partners the availability of
dyadic data is vital. Dyadic data not only enables the understanding
how couples cope with disability, but also provides a comparison po-
pulation, and enables the exploration of partner effects [27]. Evidence
shows that relationships may be perceived differently by the actor and
the partner, and that this may have differential effects on both the in-
dividuals' and their partners' life satisfaction [27–30].

Here we use spinal cord injury (SCI) as an informative case in point
to investigate the impact of loneliness and relationship quality on life
satisfaction in the context of physical disability, using longitudinal,
dyadic data. SCI has a far-reaching impact on an individual's func-
tioning, as affected persons sustain a complete or partial loss of sensory
and motor function below the lesion level [31]. The functional limita-
tions associated with SCI may have dramatic consequences on social
participation and an individuals engagement in their social environ-
ment [32]. There is also evidence suggesting that assuming the role of
caregiver to a person with SCI has a profound emotional impact on the
individual and results in a change in relationship dynamics [33]. The
aims are to 1) assess the actor and partner effects of loneliness and
relationship quality on life satisfaction; and 2) evaluate the reciprocal
effects of loneliness and relationship quality on life satisfaction in
persons with SCI and their caregiving partners. We hypothesise that
individuals who experience poor relationship quality and higher levels
of loneliness are at greater risk of experiencing poor life satisfaction.
Furthermore, we hypothesise that both the individuals' and the part-
ners' experience of loneliness and relationship quality have an impact
on individual life satisfaction, and that the association of loneliness and
relationship quality with life satisfaction is reciprocal.

2. Methods

2.1. Sampling frame and participants

Participants for the pro-WELL study (‘The social production of
wellbeing in disability: a longitudinal study of persons with spinal cord
injury and their caregivers’) were recruited from the larger community
survey of the Swiss Spinal Cord Injury Cohort Study (SwiSCI) [34]. The
SwiSCI survey included persons with traumatic or non-traumatic SCI
aged over 16 years living in Switzerland, and excluded persons with
congenital conditions leading to SCI, new SCI in the context of pallia-
tive care, neurodegenerative disorders, and Guillain-Barré syndrome.
Details of the study design, recruitment outcomes and participation
rates of the SwiSCI survey are reported elsewhere [35,36]. The first
wave of the SwiSCI community survey (September 2011–March 2013;
n=1922) served as the sampling frame for the pro-WELL recruitment.
All persons aged 30–65 at the time of the pro-WELL recruitment and
who spoke German or French were contacted simultaneously by mail in
order to determine eligibility and willingness to participate (n=1108).
Those who were willing to participate and those who did not react to
the written invitation were then contacted by telephone for further
eligibility screening and to obtain consent for participation from both
the person with SCI and their partner who was involved in informal
caregiving. See [34] for details of the screening procedure. In total, 676
persons with SCI were eligible and 133 persons with SCI and their
partners were recruited at baseline (total n= 266). A total of 123
couples (n= 246) completed at least two waves of data collection and
were thus available for longitudinal analysis. Although the baseline
response rate was restrained at 19.7% (refusal n= 373; no contact
n=170), a comprehensive non-response analysis demonstrated good

representation of the source population of persons with SCI with in-
significant selection bias regarding sociodemographic and lesion char-
acteristics [34].

2.2. Study design of pro-WELL

This paper uses data from pro-WELL, a longitudinal community-
based survey with three measurement waves spaced over a 12month
period (t0: baseline; t1: month 6; t2: month 12). Data were collected
using standardized telephone interviews and questionnaires (paper-
pencil or online). Baseline data collection was effectuated between May
and December 2015, and follow-up waves using a six month interval
were then individually scheduled with reference to the previous data
collection date. The study protocol was approved by the Ethical
Committee of Northwest and Central Switzerland (document EKNZ
2014-285). We strictly observed all regulations concerning informed
consent and data protection. A more detailed description of the study
design is provided in the cohort profile of the pro-WELL study [34].

2.3. Measures

Loneliness was assessed using 3 items from the Revised UCLA lone-
liness scale which capture subjective feelings of loneliness, with a score
ranging from 0 to 6, with high scores representing higher levels of
loneliness [37]. This scale has recently been validated in an SCI po-
pulation and showed adequate metric properties [38]. The Cronbach's
alpha was 0.79, demonstrating satisfactory internal consistency in our
sample.

Relationship quality was assessed using 8 items from the social sup-
port and depth subscales of the Quality of Relationship Inventory (QRI),
assessing the meaningfulness and the positive role of the partnership,
along with the extent to which one could turn to one's partner for
support, and the responsibility or need one felt for their partner. The
items were rated on a 4-point Likert scale, resulting in a sum score
ranging from 0 to 24, with higher scores representing higher quality
[39]. The Cronbach's alpha across all 8 items was 0.82, demonstrating
satisfactory internal consistency in our sample.

Life satisfaction was assessed with the five-item Satisfaction with Life
Scale (SWLS), designed to measure global cognitive judgments of sa-
tisfaction with one's life [40]. The SWLS has been used in previous SCI
research [41]. The items were rated on a 5-point Likert scale ranging
from “strongly disagree” (scored 0) to “strongly agree” (scored 4) [42].
A sum score ranging from 0 to 20 was calculated, with higher scores
indicating higher wellbeing. The Cronbach's alpha across all 5 items
was 0.83, demonstrating satisfactory internal consistency in our
sample.

2.4. Potential confounders

To identify potential confounding variables, a preliminary analysis
on associations between socio-demographics, socio-economic, lone-
liness, relationship quality and life satisfaction was performed.
Financial hardship and stressful life events were the variables that were
significantly related to the independent (loneliness, relationship
quality) and the dependent variables (life satisfaction) and were thus
included as confounders in multivariable models. Financial hardship
was measured with a single item on participants ability to manage with
their available financial resources. Response options included ‘very
scarce; scarce; just lasts; lasts good; lasts very good’. Stressful life events
were assessed with a single item identifying whether the individual had
suffered from a stressful event in the last 6 months. The variable was
binary indicating individuals who had experienced a stressful event in
the 12months of data collection and those who had not. Age, sex, lesion
characteristics (SCI only) and hours of caregiving (caregiving partners
only) were also included in multivariable models due to evidence
suggesting their confounding effects [16,43–45].
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2.5. Data analysis

Analyses were conducted using STATA version 14.2 for Windows
(College Station, TX, USA). We first describe the distribution of lone-
liness, relationship quality and life satisfaction in persons with SCI and
their partners, using t-tests in comparative analysis. Cross-sectional and
longitudinal correlations were computed to gain a crude understanding
of the associations between loneliness, relationship quality and life
satisfaction and to assess their stability over time.

The Actor Partner Interdependence Model (APIM) was used to in-
form our dyadic analysis [29,30]. In order to assess the actor and
partner effects of relationship quality and loneliness on life satisfaction,
we stratified the analysis to persons with SCI and caregiving partners,
and used a two-level mixed model with random effects for persons
(level 2) and repeated measures (level 1). A mixed model was used to
control for interdependencies in the data. Models were adjusted for age,
sex, stressful life events, financial hardship, lesion characteristics (SCI
only) and hours of caregiving (caregiving partners only). Likelihood
ratio tests were performed on models with and without random effects
to establish whether random effects should be included in the model.
Robust standard errors were calculated to account for non-normally
distributed dependent variables [46]. Multilevel analysis has been
shown to be very robust in handling missing data, therefore no missing
data was imputed to account for item non-response [47,48]. Selection
bias due to unit non-response has been shown to be negligible [34]. We
report standardized and unstandardized regression coefficients and
95% confidence intervals. A post-hoc analysis (results not shown) was
conducted in order to determine if the effects of loneliness and re-
lationship quality on life satisfaction were modified depending on the
person's role i.e. whether the effect was statistically different for per-
sons with SCI compared to their caregiving partners, and interaction
terms were entered into the model.

To evaluate the reciprocal effects of relationship quality and lone-
liness on life satisfaction, a path analysis was conducted, which in-
volved the testing of cross-lagged relationships between relationship
quality, loneliness and life satisfaction. This method has the advantage
of simultaneously exploring reciprocal influences between variables to
assess the directionality of effects. Here we also stratified the analysis to
persons with SCI and caregiving partners and the models were adjusted
for age, sex, stressful life events,financial hardship, lesion character-
istics (SCI only) and hours of caregiving (caregiving partners only). The
analyses are based on the assumption that variation in the study vari-
ables remains stable over time [23]. These assumptions were modelled
by including equality constraints on the autoregressive and cross-lagged
paths, thereby enforcing “stationarity” on relationship quality, lone-
liness and life satisfaction. Model fit was assessed by ×2 test (vulner-
able to sample size), the comparative fit index (CFI), and the root mean
square error of approximation (RMSEA). We report standardized re-
gression coefficients and 95% confidence intervals. Although our
sample size is restricted, it is above the minimal recommended sample
size [49]. Missing data were not imputed and all analysis was con-
ducted using full information maximum likelihood estimation. This
method does not impute data but instead “borrows” information from
the observed data [50].

3. Results

Basic baseline characteristics of the pro-WELL sample are displayed
in Table 1. The majority of persons with SCI were male and the majority
of caregiving partners were female. Mean age was 51.7 years in persons
with SCI and 50.6 years in caregiving partners, 54.5% of persons with
SCI and 64.2% of partners were in paid employment and the majority of
couples had formed their relationship after SCI had occurred.> 30% of
participants reported financial hardship and between 26.4% and 29.9%
of participants experienced a stressful life event within the 12months of
data collection. On average, the partners provided 1.8 h a day of care

for the person with SCI. Persons with SCI experienced a higher level of
both loneliness and relationship quality, and a more adverse experience
of life satisfaction. 55.0% of persons with SCI experienced loneliness
during the 12months of data collection, in comparison to 47.1% of
caregiving partners. Zero-order cross-sectional and longitudinal corre-
lations between study variables can be found in Appendix 1.

3.1. Actor and partner effects of loneliness and relationship quality on life
satisfaction

Table 2 presents the results of the multi-level analysis including
standardized (β) and unstandardized (B)actor and partner effects of
loneliness and relationship quality on wellbeing. Loneliness demon-
strated strong actor effects on life satisfaction in both persons with SCI
and their caregiving partners (β=−0.30; p < 0.001 SCI, β=−0.20;
p < 0.001 caregiving partner), whereby persons who experienced
higher levels of loneliness reported reduced life satisfaction. In contrast,
we found no evidence for a partner effect of loneliness on life sa-
tisfaction, indicating that the partners' feelings of loneliness were not
related to the individuals' level of life satisfaction. Relationship quality
had no effect on life satisfaction in persons with SCI but demonstrated
significant actor and partner effects on life satisfaction in caregiving
partners (β=0.15; p < 0.01 actor effect, β=0.21; p < 0.01 partner
effect). The results of the post-hoc analysis found no evidence of effect
modification due to the persons' role in the association of loneliness and
relationship quality with life satisfaction.

Table 1
Baseline sociodemographic and clinical characteristics of persons with SCI and
their caregiving partners from the pro-WELL study.

Persons
with SCI

Caregiving
partners

P difference SCI
caregiving
partnersa

Total
[Missing values: SCI;
partner]

123 (100) 123 (100)

Categorical variables N (%) N (%)
Sociodemographic

characteristics
Male [0;0] 91 (74.0) 32 (26.0) < 0.001
Paid employment [0;0] 67 (54.5) 79 (64.2) 0.01
Partnership before SCI

[7;7]
50 (43.1) 50 (43.1)

Financial hardship [4;5] 38 (31.9) 41 (34.1) 0.85
Negative life event [2;6] 32 (26.4) 35 (29.9) 0.55
Lesion characteristics
Lesion severity [2]
Complete paraplegia 39 (32.2) N/A
Incomplete paraplegia 47 (38.8) N/A
Complete tetraplegia 23 (19.0) N/A
Incomplete tetraplegia 12 (9.9) N/A

Continuous variables Mean (SD) Mean (SD)
Age in years [1;6] 51.7 (9.4) 50.6 (10.1) 0.11
Years of education [2;7] 13.9 (3.2) 14.0 (3.1) 0.51
Household income in Swiss

Francs [18;16]
4629.0
(1470.9)

4443.8
(1525.7)

0.23

Years since injury [5] 24.5 (11.6) N/A
Hours of caregiving [12] N/A 1.8 (3.3)
Study variables
Loneliness, UCLA-SF (0–6)

[2;3]
1.05 (1.38) 0.80 (1.35) < 0.001

Relationship quality, QRI
(0–24) [2;3]

21.00
(2.84)

20.24 (3.50) 0.04

Life satisfaction, SWLS
(0−20) [3;2]

12.25
(3.80)

13.79 (3.94) < 0.001

Abbreviations: CI: Confidence interval; SCI: Spinal cord injury; SD: Standard
deviation; SWLS: Satisfaction With Life Scale; QRI: Quality of Relationship
Inventory; UCLA-SF: UCLA Loneliness Scale-Short Form.

a P from χ2 test for dichotomous variables; from Mann–Whitney U test for
the comparison of mean.
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3.2. Reciprocal effects of loneliness and relationship quality on life
satisfaction

Figs. 1 and 2 show that the significant stationary autoregressive
effects of loneliness, relationship quality and life satisfaction are mod-
erate, highlighting the stability of the constructs over time in both
populations. Figs. 1 and 2 also demonstrate that loneliness was re-
ciprocally related to life satisfaction in both persons with SCI and in
their caregiving partners, even after controlling for relevant con-
founders and the autoregressive effects of the study variables them-
selves. Much like the previous dyadic analysis we find that the effect of
relationship quality on life satisfaction is only evident in caregiving
partners, but that higher life satisfaction led to better relationship
quality in both groups (β=−0.14; p < 0.001 SCI, β=−0.15;
p < 0.001 caregiving partner).

4. Discussion

This is the first study in the disability setting that assesses the actor
and partner effects of loneliness and relationship quality on life sa-
tisfaction, and furthermore investigates the directionality of associa-
tions between these constructs. Our study has demonstrated that the
individuals' perception of loneliness consistently predicts life satisfac-
tion in both persons with SCI and in their caregiving partners, a finding

in support of our research hypothesis. It also indicates that loneliness is
more prevalent in persons with SCI than in their caregiving partners,
and that its' negative effect on life satisfaction is more profound in this
population. In comparison and in contrast to our research hypothesis,
the positive effect of relationship quality was only evident in caregiving
partners and not in persons with SCI. Moreover, loneliness and re-
lationship quality were both affected by previous levels of life sa-
tisfaction, in that higher levels of life satisfaction predicted reduced
perceptions of loneliness and enhanced relationship quality in both
persons with SCI and in their caregiving partners. Although the re-
ciprocal association of loneliness and relationship quality with life sa-
tisfaction which we hypothesized, only held true for loneliness with life
satisfaction.

4.1. Loneliness and life satisfaction

The actor effect of loneliness was found to consistently predict life
satisfaction in both persons with SCI and their caregiving partners.
Meaning that one's own perception of loneliness impacts on one's own
life satisfaction. This is in contrast to the partner effects of loneliness on
one's own life satisfaction which were small and insignificant in both
groups, suggesting that the perception of loneliness is a profoundly
personal experience which can have a dramatic effect on an individuals'
life satisfaction, but not on their partners'. To date, there has been no

Table 2
Actor and partner effects of loneliness and relationship quality on life satisfaction: Two-level mixed effects model with nested random effects showing standardized
and unstandardized coefficients and 95% confidence intervals (CI).

Life satisfaction (0–20)

Person with SCI Caregiving partners

Effect size B coefficients (95% CI) β coefficients (95% CI) B coefficients (95% CI) β coefficients (95% CI)

Actor effects
Loneliness, UCLA-SF (0–6) −0.81 (−1.12, −0.50)⁎⁎⁎ −0.30 (−0.41, −0.18)⁎⁎⁎ −0.56 (−0.84, −0.27)⁎⁎⁎ −0.20 (−0.31, −0.10)⁎⁎⁎

Relationship quality, QRI (0–24) 0.08 (−0.04, 0.21) 0.07 (−0.03, 0.17) 0.18 (0.05, 0.31)⁎⁎ 0.15 (0.04, 0.26)⁎⁎

Partner effects
Partner's loneliness, UCLA-SF (0–6) −0.05 (−0.32, 0.23)⁎ −0.02 (−0.12, 0.08) −0.21 (−0.48, 0.06) −0.07 (−0.17, 0.02)
Partner's relationship quality, QRI (0–24) 0.01 (−0.11, 0.12) 0.01 (−0.09, 0.10) 0.26 (0.12, 0.39)⁎⁎⁎ 0.21 (0.10, 0.32)⁎⁎⁎

Level 1 ΔR2 0.27 0.36
Level 2 ΔR2 0.35 0.44

Abbreviations: β: Standardized coefficients; B: Unstandardized coefficients; QRI: Quality of Relationship Inventory; SCI: Spinal cord injury; UCLA-SF: UCLA
Loneliness Scale-Short Form.
Adjusted for age, sex, financial hardship, negative life events, lesion characteristics (SCI only), hours of caregiving (caregiving partners only).

⁎ p≤ 0.05.
⁎⁎ p≤ 0.01.
⁎⁎⁎ p≤ 0.001.
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Fig. 1. Reciprocal effects of loneliness and re-
lationship quality on life satisfaction in persons with
spinal cord injury: A path analysis showing stan-
dardized coefficients.
The dashed lines represent hypothesized but not
significant paths, and solid lines represent the sig-
nificant paths. Double-sided arrows represent co-
variances between constructs. Italicized coefficient
represents time-varying co-variances.
Adjusted for age at baseline, sex, financial hardship,
negative life events and lesion characteristics.
Model fit: X2:40.42, p-value:0.23, CFI:0.99,
RMSEA:0.05 (0.04–0.07).
*p≤ 0.05; **p≤ 0.01; ***p≤ 0.001.
R2 Wellbeing T2=0.58; R2 Wellbeing T1= 0.52;
R2 Wellbeing T0= 0.11.
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comparable dyadic analysis on the effects of loneliness on life sa-
tisfaction, however the harmful actor effects of loneliness are widely
established in the general population [15,16], and to a lesser extent in
the disability and caregiving setting [38,51]. The dramatic impact of
loneliness has become a prominent public health issue, with mounting
pressure on public health authorities to take action [52]. The pre-
valence of loneliness in persons with SCI was notably higher than in
their caregiving partners, and also higher than in the Swiss general
population [10]. The higher prevalence of loneliness and the stronger
effect it had on life satisfaction in persons with SCI may to some extent
account for the poorer life satisfaction experienced by this group, and
also highlights the social exclusion still experienced by many persons
with physical disabilities in society [53]. Social isolation may be ex-
perienced both by persons with SCI and their caregiving partners due to
limited mobility, participation restrictions, and problems with bodily
control and autonomy [7,31,32]. In particular, restrictions in social
participation often attributable to the environment, such as participa-
tion restrictions in recreational and productive activities, may con-
tribute to problems with social inclusion for persons with SCI [7,54].
Loneliness often affects an individual's social cognition and can lead to
depressive mood, meaning that persons experiencing loneliness are
generally more negative and suspicious towards others [23]. This
subsequently inhibits their social inclusion and their ability to foster
close social relationships, further exacerbating the problem of social
exclusion in this population [16]. Chronic loneliness may lead an in-
dividual to react more profoundly to stressful situations or limit the
ability of the individual to experience positive emotions [15,16]. This
accompanied with the type of passive coping often associated with
loneliness accumulates to cause a physiological stress response [12].
Cumulative stress as a result of chronic loneliness increases the body's
allostatic load. This exerts itself through a maladaptive response from
the hypothalamic-pituitary-adrenal axis, the autonomic nervous system
and the immune system, whichs leads to a deterioration in physical and
mental health. One example of this may be the onset of depressive
symptoms [23]. This ultimately has an harmful effects on life satisfac-
tion and wellbeing [55].

In both persons with SCI and their caregiving partners we see that
over time poorer life satisfaction also leads to an increase in loneliness,
implying a dangerous negative cycle, a finding in line with evidence
from the general population [20,21]. This suggests that persons ex-
periencing low levels of life satisfaction are less likely to actively par-
ticipate in social interaction, and more likely to withdraw from social
roles or to experience their social relationships as less fulfilling [20,21].

4.2. Relationship quality and life satisfaction

Considerable actor and partner effects of relationship quality on life
satisfaction were evident in caregiving partners but, in contrast to
earlier findings, not in persons with SCI [26]. Previous research has
corroborated the importance of relationship quality and marital sa-
tisfaction in the caregiving context, but to date there is no evidence on
partner effects [18]. A persons' perception of relationship quality may
directly effect their wellbeing by eliciting positive emotions or by
buffering the potentially harmful effects of other external stressors.
Moreover, it may affect their partners' wellbeing, as we see in car-
egiving partners, by impacting upon the way they interact with their
partner. Persons who are dissatisfied with their relationship may react
negatively to their partner by initiating conflict or by withdrawing
support [56]. The finding that relationship quality has no influence on
wellbeing in persons with SCI is surprising, and contradicts previous
evidence [26,56]. The relative insignificance of relationship qualitys'
influence on life satisfaction in persons with SCI may be due to the
many other factors, such as bodily capacity and functional in-
dependence, which determine life satisfaction in this population [41].
In comparison the insignificant partner effects of relationship quality
observed in our study mirror those observed in research. For example,
Carr et al. found no association between spouse's marital appraisal and
one's own wellbeing in a population whereby persons with disabilities
were oversampled [57]. This research did however find that spouse's
marital satisfaction improved the protective effect of one's own marital
satisfaction on wellbeing, indicating the potential moderating role of
the partners' relationship quality. The fact that we do not observe the
partner effects of relationship quality in persons with SCI may be due to
the caregiving relationship. Caregivers may not react to the same extent
to their negative feelings and may be less likely to withdraw social
support for fear of unbalancing the caregiver role, meaning that persons
with SCI are affected to a lesser extent by their partner's perception of
relationship quality [58].

Although the effects of relationship quality were only apparent in
caregiving partners, both persons with SCI and their partners experi-
enced changes in relationship quality predicted by prior levels of
wellbeing. Our findings are consistent with previous research and in
support of the stress-generating model, which posits a bidirectional
relationship between relationship quality and wellbeing [24,59]. The
model gives a theoretical explanation by proposing that individual's
expressing depressive symptoms or reduced wellbeing cause stressful
interactions with their partners which in turn leads to more depressive
symptoms or reduced wellbeing [60].
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Fig. 2. Reciprocal effects of loneliness and re-
lationship quality on life satisfaction in caregiving
partners: A path analysis showing standardized
coefficients.
The dashed lines represent hypothesized but not
significant paths, and solid lines represent the sig-
nificant paths. Double-sided arrows represent co-
variances between constructs. Italicized coefficient
represents time-varying co-variances.
Adjusted for age at baseline, sex, financial hardship,
negative life events and hours of caregiving.
Model fit: X2:70.9, p-value:< 0.001, CFI:0.95,
RMSEA:0.09 (0.06–0.09).
*p≤ 0.05; **p≤ 0.01; ***p≤ 0.001.
R2 Wellbeing T2=0.54; R2 Wellbeing T1= 0.58;
R2 Wellbeing T0= 0.18.
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4.3. Implications

Our results may suggest potential avenues for future research which
seek to develop approaches aimed at enhancing life satisfaction in the
disability setting. It is clear from our results that tackling loneliness
would have a positive impact upon life satisfaction in our population.
Potential approaches to reduce loneliness may include the strength-
ening of existing relationships by the offering of counselling services or
by enabling individuals to overcome functional limitations in order to
keep in contact with friends and family; the opportunity to make new
connections through group-based or peer-to-peer activities; or psycho-
logical approaches which aim to address maladaptive social cognition
through cognitive behavioural therapy (CBT) [52,61].

4.4. Strengths and limitations

This is one of the first studies in the disability setting to use a
longitudinal dyadic design, so that both the directionality of effect, but
also the actor and partner effects of loneliness and relationship quality
on life satisfaction can be explored. The study utilized validated mea-
sures to assess relevant constructs and applied multivariable statistical
methods, controlling for relevant confounders. There are however
several limitations to this study which are important to consider when
interpreting the study findings. Firstly, as the sample size is small, a
more complex analysis was prohibited and the level of power was re-
stricted. Secondly, although longitudinal data was utilized in our ana-
lysis, dynamic prediction rather than causality can be inferred.
Furthermore, the optimal time lag in data collection for our research
question may not have been employed. Another intricacy to utilizing
longitudinal data is the issue of measurement error and whether real

change is measured or if variation is merely due to measurement dif-
ferences at different time points. Thirdly, as our study only included
couples, it may be implied that only couples in which relationship
quality was high were willing to participate, meaning that data on less
satisfying relationships are not available. Finally, this study focuses on a
population which may be restricted in their social participation due to
disability and caregiving characteristics. In order to find out how much
these factors modify the association between loneliness, relationship
quality and wellbeing, a comparison to the general population would
have to be undertaken.

5. Conclusion

We conclude that the reduction of feelings of loneliness as well as
the strengthening of partner relationship quality are of high importance
for life satisfaction in couples coping with disability. The added im-
portance of involving both persons with disabilities and their caregiving
partners in interventions to enhance life satisfaction will furthermore
nurture the caregiving relationship.
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Appendix 1. Zero-order correlations between study variables

Loneliness Relationship quality Life satisfaction

T0 T1 T2 T0 T1 T2 T0 T1 T2

Loneliness T0 –
T1 0.69 –
T2 0.69 0.74 –

Relationship quality T0 −0.33 −0.36 −0.34 –
T1 −0.24 −0.30 −0.30 0.72 –
T2 −0.26 −0.31 −0.29 0.79 0.72 –

Life satisfaction T0 −0.46 −0.46 −0.41 0.27 0.24 0.29 –
T1 −0.48 −0.54 −0.47 0.32 0.26 0.34 0.72 –
T2 −0.54 −0.52 −0.55 0.37 0.30 0.41 0.62 0.70 –

All correlations are significant at the< 0.001 level. In bold: correlations ≥0.50.
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