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ABSTRACT
Objectives: Physical functional limitations come with aging that impact social relationships and par-
ticipation (SRP). This study aimed to investigate whether SRP mediates the association between func-
tional limitations and MWB in frail older adults.
Method: We used survey data collected from 338 frail older adults in Norway between 2017 and 2019. 
Older adult’s functional limitation was measured by activities of daily living (ADL). Linear regressions 
were used to estimate the effect of ADL and SRP on MWB, and the effect of ADL on SRP. A structural 
equation model (SEM) was used to decompose the total effect of ADL on MWB into direct and indirect 
(via SRP) effects.
Results: We found that both ADL and SRP significantly predicted MWB. The effect of ADL on SRP was 
also statistically significant (β = 0.265; p < 0.01). The direct effect of ADL was higher (β = 0.763; p < 0.01) 
than its indirect effect (β = 0.383; p < 0.01). The proportion of the total effect that is mediated was 
about 34%. Analyses from the longitudinal framework showed similar results.
Conclusion: Healthy aging can improve MWB directly or indirectly through better SRP. Our findings 
may have important implications for the design of health policies for older adults by further focusing 
on maintaining and investing in SRP.

Introduction

The proportion of older adults is increasing globally, particularly 
in high-income countries. The latest national population pro-
jections in Norway indicate that the share of the population 
aged 65 years and above will increase from 18% in 2020 to 30% 
in 2070 (Syse et al., 2020). With aging, the prevalence of chronic 
diseases and disabilities is increasing globally. National surveys 
in different countries show that mental disorders are common 
and constitute a major source of disability (Jorm et al., 2017). In 
2019, one in every eight (or 970 million) people around the 
world lived with a mental disorder, with anxiety and depressive 
disorders being the most common (Institute for Health Metrices 
and Evaluation, 2019). According to the World Health 
Organization (WHO), depression stands out as the leading con-
tributor to global disability, accounting for 7.5% of all years lived 
with disability, while anxiety disorders rank sixth, contributing 
3.4% of the global burden (GBD Mental Disorders Collaborators, 
2022; WHO, 2017).

Older adults not only face difficulties in life common to the 
general population but also encounter challenges that are more 
common in later life, such as a continuous loss of capacities and 
a decline in functional ability (WHO, 2019). In addition, older 
adults are more likely to encounter adverse events such as 
bereavement, or a drop in income upon retirement (WHO, 
2023). These difficulties can increase the need for long-term 
care (WHO, 2019). The aging of the population has also 

important budgetary implications. The Organization for 
Economic Co-operation and Development (OECD) projections 
predict that budgetary pressures in the coming decades are 
likely to come mainly from rising long-term care spending 
(OECD/European Observatory on Health Systems Policies, 2019). 
Thus, measures aimed at promoting healthy aging stand out as 
important policy challenges facing individuals and societies.

Improvement in social relationship and participation (SRP), 
relating to friends, family, and the community at large, may 
improve quality of life, happiness, and enhance older adults’ 
psychological well-being (Conner et  al., 1979; Fowler & 
Christakis, 2008; Huxhold et al., 2014). SRP are recognized as key 
components in many conceptual models of successful aging, 
and remain a focus of ongoing research (Levasseur et al., 2010). 
As to the relationship between physical functional limitations 
(hereafter functional limitations) and SRP, evidence from a lon-
gitudinal study (Sirven & Debrand, 2012) showed that the aver-
age causal effect of physical health on social relationships was 
significantly greater than the reverse effect (i.e. from SRP to 
functional limitations). As people age, functional limitations 
often arise, preventing them from independently taking care 
of their basic needs, which negatively impacts their social life 
and mental health (Rosso et al., 2013). Although the relevance 
of SRP for general well-being is increasing globally (Serrat et al., 
2020), there is still limited evidence on whether SRP mediates 
the known association between functional limitations and men-
tal wellbeing (MWB). Understanding the interrelations between 
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functional limitations, SRP and MWB would have important 
implications for the design of health and social policies for frail 
older populations.

Many studies have investigated the partial effects of func-
tional limitations on social participation (Costenoble et al., 2022; 
De Belvis et al., 2008; Imamura et al., 2016; Tomioka et al., 2017), 
and of social support on mental health (Fastame et al., 2018; 
Feng et  al., 2014; Huang, 2019; Kawachi & Berkman, 2001). 
However, studies that have distinguished between the direct 
and indirect effects of functional limitations on MWB are scarce. 
For instance, a study on the relationships between functional 
limitations and psychosocial distress in a Norwegian population 
suggested that social support mediated this link (Backe et al., 
2018). A similar study based on older adults in rural China found 
a mediating effect of social support in the association between 
functional disability and psychosocial distress only in people 
aged 75+ years (Feng et al., 2014). A Norwegian study based on 
a random sample of individuals aged 65+ years living at home 
showed that the adverse effect of somatic health problems on 
psychosocial distress was mediated by weakened social support 
(Bøen et al., 2012). A recent study of the German working pop-
ulation aged 40 to 54, indicated that social support mediated 
the effect of multimorbidity on MWB (Demirer et al., 2021). Kong 
and colleagues found that social support could be an important 
mediator of the association between depression and quality of 
life among community-dwelling older adults with chronic dis-
ease (Kong et al., 2019). All these studies differ in their defini-
tions of exposure (functional limitations), mediator (social 
support), and outcome (psychosocial wellbeing) measures. 
Functional limitations are restrictions that prevent frail older 
adults to perform their activities of daily living (ADL) optimally. 
Thus, ADL is used as an indicator of an individual’s func-
tional status.

Conceptual framework and model specification

We hypothesized that greater functional limitations (measured 
by ADL) were associated with more restricted SRP and poorer 
MWB. Thus, we explored the association of ADL with MWB, and 
the role SRP plays in this link, that is, we sought to evaluate the 
simple conceptual model depicted in Figure 1.

The rationale for this conceptual model is that by choosing 
a sample of frail older adults with multimorbidity, it is more 
plausible to assume that their functional limitations affect their 
capabilities to maintain good social relationships, than the 
reverse scenario. Previous longitudinal studies on the bidirec-
tional relationship between social isolation and frailty also indi-
cated that frailty indicators are more predictive of social isolation 
(Maltby et al., 2020; Mehrabi et al., 2024; Pan & Yu, 2024). There 
is much evidence that individuals with chronic conditions or 

disabilities experience restrictions in social relationships and 
role fulfillment. The question is to what extent SRP mediates 
the association between ADL and MWB. Therefore, the objective 
was to disentangle the indirect effect of ADL on MWB via SRP, 
from its direct effect.

Methods

Participants and data

The study population comprised a sample of frail older adults 
with multimorbidity. Frail older adults were defined as individ-
uals who begin their use of municipal home care services or 
who are on a short-term stay in a nursing home due to func-
tional deterioration. The data were collected as part of the 
SELFIE (Sustainable integrated chronic care modeLs for 
multi-morbidity: delivery, Financing, and performancE) project 
(Islam et al., 2021). Of the sixteen participating municipalities 
in Norway, twelve took part in the ‘Holistic Continuity of Patient 
Care’ (HCPC) program aimed at frail older adults. It entails the 
assignment of a designated primary care contact, prompt 
engagement with the patient’s general practitioner, early 
assessment, and patient-centered follow-up. The remaining four 
municipalities did not participate in the HCPC program during 
our study period (non-HCPC) and received usual care.

Primary contact persons (HCPC-municipalities) and research 
assistants (non-HCPC municipalities) recruited participants, pro-
vided study information, collected informed consent, and com-
pleted the SELFIE-questionnaire for frail older adults based on a 
face-to-face patient interview in the patient’s home or nursing 
home. Data collection was conducted from September 2017 to 
June 2019. The study utilized data from 338 individuals with 206 
participants from HCPC- and 132 from non-HCPC municipalities 
at two time points. Detailed descriptions of the participants and 
data were reported elsewhere (Islam et al., 2021).

The inclusion criteria for both HCPC and non-HCPC munici-
palities were (i) frail older adults; (ii) use of municipal home care 
services; (iii) a short-term stay in a nursing home due to func-
tional deterioration. Furthermore, the HCPC group comprised 
exclusively home-dwelling frail elderly people, while the non-
HCPC group was mainly recruited from short-term nursing 
home rehabilitation stays. Within the eligible study population, 
there were no exclusion criteria. For patients with cognitive 
functional abilities, next of kin was invited to fill out the ques-
tionnaires. In HCPC municipalities, a designated coordinator is 
assigned, and a GP visit is planned. In contrast, no designated 
coordinator is assigned in non-HCPC municipalities.

After scrutinizing the data, we found a few missing values 
only for the SRP variable (3%). When missing data is small (<5%), 
the potential impact of missingness is likely trivial (Dettori et al., 
2018). However, to preserve the full sample, we applied the Full 
Information Maximum Likelihood (FIML) method, which utilizes 
observed information from all variables in the models. This gives 
unbiased parameter estimates with missing data at random.

Variables

Outcome variable – mental wellbeing (MWB)
We measured MWB using the validated five-item version of 
Mental Health Inventory (MHI-5) questionnaire (Berwick et al., 
1991). These items pertain to mood during the past month, with 
two items assessing the presence of psychological well-being 
(Were you a happy person? Have you felt calm and peaceful?), 

Figure 1.  Conceptual model with exposure ADL, mediator SRP, and MWB as 
outcome.
Note: ADL: Activities of daily living; SRP: social relationships and participations; 
MWB: mental wellbeing.
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and three items (inverse-coded) concerning the absence of 
psychological distress (Have you been a nervous person? Have 
you felt downhearted and blue? Have you felt so down in the 
dumps that nothing could cheer you up?). Each item has six 
severity levels ranging from 1 (None of the time) to 6 (All of the 
time). The total score of the MWB was linearly transformed onto 
a 0–100 scale following the scoring guideline (Ware, 2002). 
Higher scores indicate better MWB. Cronbach’s alpha (α) for the 
MWB is 0.83, indicating its good internal consistency, which is 
similar to previous evidence from the Norwegian population 
(Strand et al., 2003). Furthermore, a study based on the Finnish 
general population indicated that the MHI-5 has good psycho-
metric properties, with good reliability (α = 0.89) and a unidi-
mensional factorial structure (Elovanio et  al., 2020). An 
operational advantage of the MHI-5 as a measure of MWB is 
twofold: it is shorter, and thus easy to administer; and it is widely 
used, not only in psychiatric surveys but also in general health 
surveys.

There is no consensus in the literature about which clinical 
cut-off point is optimal for predicting mental health disorders 
assessed by the MHI-5. A recent study based on the general 
population suggested the optimal cut-off point of 76 or less for 
any mood and/or anxiety disorder on the MHI-5 scale (Ten Have 
et al., 2024). Similar cut-off points were proposed to define a 
case for a common mental disorder using the MHI-5 (Kelly 
et al., 2008).

Mediator – social relationship and participation (SRP)
SRP was measured using the social life & relationships domain 
of a validated handicap questionnaire developed by Cardol 
et al. (1999)—the ‘Impact on Participation and Autonomy (IPA)’. 
It measures not only the extent of participation but also the 
quality of participation experienced using seven self-reported 
questions: (1) Conversation on equal terms with those nearest 
and dearest; (2) Quality of relationship with those nearest and 
dearest; (3) Receiving respect from those nearest and dearest; 
(4) Quality of relationship with acquaintances; (5) Receiving 
respect from acquaintances; (6) The chances of having an inti-
mate relationship; and (7) The frequency of contacts. Each ques-
tion has five response options ranging from 0 to 4, where 
0 = Very poor, 1 = poor, 2 = Fair, 3 = Good, 4 = Very good. The SRP 
domain ranges from 0 to 28, where higher scores indicate better 
relationships. It has a good scale reliability (α = 0.80). A study 
based on a Dutch adult population with multimorbidity also 
indicated a good psychometric property (α = 0.86) for the SRP 
domain (Cardol et al., 2001).

Independent (exposure) variable – activities of daily living 
(ADL)
ADL as an indicator of physical functioning was measured by 
self-reported Katz-15 that includes six basic-ADL items (Katz 
et  al., 1963; Laan et  al., 2014), seven items from the Lawton 
instrumental-ADL (Lawton & Brody, 1969) plus two extra items. 
For the ADL index, respondents were asked whether they cur-
rently needed assistance to perform 15 different activities 
(Spector & Fleishman, 1998): bathing, dressing, toileting, use of 
incontinence products, sitting down and getting up from a chair 
(transferring), eating, use of telephone, shopping, preparing 
meal, taking care of house, travelling, taking medications, finan-
cial management, grooming, and walking. Each item (reverse-
coded) has two response levels: 0 = Yes, I need help, and 
1 = Independent (not need help to do these activities). The ADL 

index ranges from 0 (most difficulties and worst physical health) 
to 15 (full functioning and best physical health). The ADL also 
demonstrates good internal reliability (α = 0.83). A randomized 
controlled study from a Dutch community-dwelling frail older 
people also found good internal consistency of ADL (α = 0.82) 
(Laan et al., 2014).

Control variables
Control variables include age, gender, multimorbidity (no/single 
chronic condition vs multiple chronic conditions), marital status 
(single, married, divorced, or widowed), living situations (living 
alone vs living with someone), education (primary including 
lower-secondary, high school, tertiary). The experience of care 
(EoC) one may receive in the face of an emotional or physical 
crisis can also influence wellbeing, and was therefore included. 
It emphasizes person-centered care, ensuring that the care  
provided aligns with an individual’s needs, capabilities, and 
preferences, while fostering joint decision-making. The Person-
Centered Coordinated Care Experiences Questionnaire (P3CEQ) 
is used to assess EoC (Sugavanam et al., 2018). EoC is measured 
by six questions related to experience and understanding of 
care received from health and social care providers in the last 
month (Lloyd et  al., 2019). The first five questions address 
aspects such as what is important for managing health and 
well-being; involvement in care decisions; being considered as 
a whole person; involving family/friends/carers in decisions;  
and enough support from care team to manage health and 
wellbeing, each with four responses options (0 = Not at all to 
3 = Always). The sixth question asks about receiving useful infor-
mation when needed, with five response options ranging from 
0 (Do not receive any information) to 4 (Receive too much infor-
mation). We used its summary score that ranges from 0 to 19. 
Since data were collected from municipalities with and without 
HCPC programs across two-time points, we also  
controlled for municipalities (HCPC vs non-HCPC) and assess-
ment period (baseline vs follow-up). See Table 1 for variable 
descriptions.

Statistical analysis

We used descriptives to analyze the baseline characteristics of 
the study sample. We pooled data from HCPC and non-HCPC 
for the two time points, because this allows for a larger sample 
size (N = 338), which enhances the ability to detect significant 
effects and generalize results across different groups or con-
texts. It also improves statistical power and precision of the 
estimated parameter. First, linear regressions were used to esti-
mate: (i) the effect of ADL and SRP on MWB; and (ii) the effect 
of ADL on SRP. All models were adjusted for control variables. 
Second, a Structural Equation Model (SEM) was used to estimate 
and decompose the total effect of ADL on MWB into direct and 
indirect (via SRP) effects. That is, we estimated the conceptual 
model depicted in Figure 1 by using SEM. We opted for SEM due 
to its capacity to model complex relationships and provide more 
precise, comprehensive insights compared to traditional meth-
ods. SEM uses the system of regression equations and path 
diagrams to test such complicated mediation models in a single 
analysis (Gunzler et al., 2013).

Assuming X is the exposure or independent variable (mea-
sured by ADL), M is a mediator (measured by SRP), and Y is the 
outcome (measured by MWB), the standard mediation approach 
involves three equations:
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Where I stand for constant intercepts and e for error terms 
that are assumed to be independent across equations. Equation 
(1) gives the total effect of ADL on MWB (the regression coeffi-
cient t). Equation (2) gives the effect of ADL on the mediator 
variable SRP (a path). Equation (3) gives the effect of the expo-
sure X on the outcome Y controlling for the mediator variable 
M (the c’ path indicating the direct effect of X on Y). In SEM, the 
point estimate of the indirect effect is computed as the product 
of coefficients a and b (a*b).

To ensure the robustness and consistency of our results from 
the pooled data analysis, we also employed a longitudinal 
framework to decompose the total effect of ADL on MWB into 
direct and indirect (via SRP) effects. In this model, the outcome 
variable (MWB) was measured at the follow-up period, and the 
predictor variables were derived from baseline data. Since some 
participants dropped out during the follow-up period (i.e. sam-
ple attrition), we imputed them using the FIML method that 
was built in SEM.

In addition to chi-square statistics, we used alternative fit 
indices to examine model fit to the data for the SEM. These fit 
indices included the comparative fit index (CFI), the Tucker–
Lewis index (TLI), and the root mean square error of approxi-
mation (RMSEA). Hu and Bentler (1999) suggested that RMSEA 

smaller than 0.06, a CFI and TLI larger than 0.95 are considered 
excellent model fits. We conducted all statistical analyses using 
Stata® ver. 18.0 (StataCorp LP, College Station, Texas, USA).

Results

Descriptives

Table 1 shows that around 26% of the respondents had tertiary 
education. Mean (SD) age of the sample was 81.5 (9.3) years, 
55% were women, and 40% had lost their spouse. The vast 
majority (93%) reported multiple chronic conditions. On aver-
age, each participant had experienced more than 5 functional 
limitations (mean ADL = 9.63, SD = 3.41). Mean (SD) SRP and 
MWB was 16.22 (4.51) and 74.75 (18.98), respectively. The pair-
wise correlation coefficients among key variables were all sig-
nificant (p < 0.01). We observed the highest correlation 
coefficient (>0.42) between the SRP and the MWB variables.

Test of model fit in SEM

SEM fits a system of regressions simultaneously, and the fit indi-
ces suggest that our model fits the data very well. The small 
chi-square value was insignificant (χ2 = 1.116, p = 0.291), indi-
cating a good model fit. The CFI of 0.999, TLI = 0.978, and RMSEA 
value of 0.019 indicate an excellent model fit.

Linear regression results: associations between 
exposure, mediator, and outcome

Table 2 presents the detailed linear regression results, with 
Panel-A showing the effect of ADL (exposure) and SRP (media-
tor) on MWB (outcome), and Panel-B reporting the effect of ADL 
on SRP. The association of ADL and MWB was positive and sig-
nificant. The ADL had a positive significant effect on SRP as 
expected. Both the exposure (ADL) and mediator (SRP) showed 
positive significant effects on the outcome (MWB). Except for 
age and experience of care, no other control variables were 
significantly associated with MWB. Whereas being married, edu-
cation and type of municipality were significantly associated 
with the mediator, SRP.

Effect decomposition results from SEM

Table 3 reports the mediation results—direct and indirect (via 
SRP) effects—of ADL on MWB. Panel-A shows results from the 
pooled data. The total effect of functional limitation (measured 
by ADL) on MWB was positive and significant (β = 1.146, p < 0.01). 
An improvement in one functional limitation was associated 
with a 1.146 increase in MWB. We observed the strongest evi-
dence of the direct effect of ADL on MWB (β = 0.763, p < 0.01). 
The proportion of the total effect mediated (i.e. the overall pro-
portion attributed to the mediating effect of SRP) was close to 
one-third, implying that ADL retained a stronger direct effect 
on MWB after accounting for all covariates (including demo-
graphic variables, comorbidities, as well as municipalities and 
time fixed effects). The ratio of the indirect effect to the direct 
effect was about half of the size of the direct effect. The total 
effect was nearly 1.50 times the direct effect. Panel-B reports 
results from longitudinal data. The findings are similar to the 
results from the pooled data analysis.

Table 1.  Description of variables.

Variables Mean/Count (n = 338) SD/Share (%)

Mean and standard deviation (SD)
Mental wellbeing 74.75 18.98
Activities of daily living 9.63 3.41
Social relationships 16.22 4.49
Experience of care 11.16 4.17
Count and proportion, N/%
Age (in years)
  45–79 years 112 0.33
  80–85 years 80 0.24
  85+ years 146 0.43
Gender
  Women 186 0.55
  Men 152 0.45
Marital status
  Single 22 0.07
  Married 137 0.41
  Widowed 136 0.40
  Divorced 43 0.13
Education
  Primary 122 0.36
  High school 127 0.38
 T ertiary 89 0.26
Multimorbidity
 N o/single chronic condition 22 0.07
  Multiple chronic conditions 316 0.93
 L iving situation
 L ive with someone 143 0.42
  Alone 195 0.58
Municipality
 N on-HCPC municipality 132 0.39
  HCPC municipality 206 0.61
Assessment period
  Baseline 207 0.61
  Follow-up 131 0.39

Note: We reported count (N) and percentage share (%) for categorical variables, 
and mean and standard deviation (SD) for continuous variables.
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Discussion

In this study, we examined the direct and indirect effects of 
physical functioning status on MWB among frail older adults 
with multimorbidity. We used SEM to evaluate whether the 
effects of ADL on MWB are mediated by social relationships. 
This is important for both researchers and policymakers in 
understanding the pathways through which physical function-
ing status of frail older adults may influence MWB. Two key 
findings emerged: functional limitations significantly affect SRP, 
and it also has both indirect (via SRP) and direct effects on MWB.

Our study extends previous research by empirically identi-
fying the instrumental value of functional limitations on MWB 
(i.e. its indirect effect via SRP) as distinct from its intrinsic value, 
which bears a direct effect on MWB. It is plausible that physical 
health limitations can coerce older adults to gradually withdraw 
from their social networks, deterring their social interaction and 
participation with friends. Furthermore, older adults with phys-
ical limitations may feel anxious due to their perceived inability 

to fulfill responsibilities in social relationships, ultimately lead-
ing them to lose social connections (Aartsen et al., 2004). Thus, 
the presence and intensity of functional limitations affect MWB, 
and some of this effect is due to a lack of high-quality social 
relationships.

Previous studies provide evidence that poor social relation-
ships adversely impact MWB (Boen et al., 2012; Conner et al., 
1979; Dawson-Townsend, 2019; Forsman et al., 2013; Kawachi 
& Berkman, 2001) and that functional limitations also exert a 
strong effect either directly or indirectly by creating additional 
stressors (Brown, 2017; Miao & Bierman, 2023). For instance, 
aspects of negative social interactions, such as discounting, 
negative partner response to pain, and lack of understanding, 
were found to be negatively associated with mental health (Kool 
et al., 2013; Tough et al., 2017). A review of the literature found 
consistent associations between social support and composite 
mental health scores (Tough et al., 2017). Thus, the decisive fac-
tor in the association between functional limitations and MWB 
may be social support, where functional limitations will lead to 
loneliness and social isolation, which in turn leads to psycho-
logical distress (Backe et  al., 2018). The novel finding of the 
present study is that functional limitations reduce SRP, thereby 
triggering mental health in frail older adults with multimorbid-
ity, that is, beyond its direct effect, the indirect effect of func-
tional limitations through SRP is substantial. Our findings 
corroborate with other studies among older adults, indicating 
that social support significantly mediates the association 
between functional limitations and psychosocial distress (Backe 
et  al., 2018; Boen et  al., 2012; Feng et  al., 2014; Yang, 2006). 
Perceived social support can also increase feelings of self-es-
teem and self-worth, which in turn can improve MWB. Results 
from these previous studies were reported using anxiety, 
depression, or the combination of both as the outcome variable 
and social support as the mediator, in contrast to a composite 
measure of MWB and SRP applied in the present study.

Our findings suggest that interventions that can prevent or 
limit loss in physical functioning would be effective in 

Table 2. L inear regression results for the outcome (MWB) and mediator (SRP) variables.

95% CI 95% CI

Variables Coefficient (SE) Lower Upper Coefficient (SE) Lower Upper

Panel-A. Dependent Variable: MWB Panel-B. Dependent Variable: SRP

ADL 0.763 (0.291) 0.193 1.332 0.265 (0.067) 0.133 0.398
SRP 1.443 (0.234) 0.986 1.901 – – –
Age
  80–85 years 2.999 (2.609) −2.114 8.112 0.228 (0.622) −0.991 1.447
  85+ years 6.777 (2.424) 2.027 11.528 0.819 (0.584) −0.326 1.965
Gender
  Male 1.839 (1.94) −1.964 5.643 0.719 (0.461) −1.623 0.185
Marital
  Married 1.784 (4.792) −7.609 11.176 2.482 (0.937) 0.646 4.318
  Widowed 2.355 (4.012) −5.508 10.219 0.697 (0.954) −1.172 2.567
  Divorced −1.581 (4.402) −10.209 7.047 0.64 (1.049) −1.416 2.696
Education
  High school −1.216 (2.137) −5.404 2.973 1.243 (0.508) 0.248 2.238
 T ertiary −1.356 (2.412) −6.084 3.371 1.224 (0.576) 0.095 2.353
Experience of care 0.578 (0.234) 0.119 1.037 0.328 (0.053) 0.225 0.432
Multimorbidity
  Multiple chronic conditions −0.634 (3.722) −7.929 6.660 −0.237 (0.912) −2.025 1.551
Living situation
  Alone −2.808 (3.215) −9.108 3.492 – – –
Municipality
  HCPC municipality 1.035 (1.998) −2.881 4.951 −1.683 (0.466) −2.596 −0.770
Assessment period
  Follow-up 3.094 (1.873) −0.576 6.765 −0.874 (0.447) −1.749 0.001
Constant 32.803 (7.484) 18.135 47.472 9.356 (1.6) 6.220 12.491

Note: ADL = Activities of daily living; SRP = Social relationship and participation; MWB = Mental wellbeing; SE = (Robust) standard errors in parentheses.

Table 3.  SEM mediation results: direct and indirect (via SRP) effects of ADL on 
MWB.

Coefficient SE p-Values

Panel-A: Pooled data
Direct effect
ADL → SRP 0.265 0.067 0.000
ADL → MWB 0.763 0.291 0.009
SRP → MWB 1.443 0.234 0.000
Indirect effect
ADL → SRP → MWB 0.383 0.116 0.001
Total effect 1.146 0.299 0.000
Panel-B: Longitudinal data
Direct effect
ADL → SRP 0.280 0.091 0.002
ADL → MWB 0.847 0.384 0.027
SRP → MWB 1.491 0.292 0.000
Indirect effect
ADL → SRP → MWB 0.413 0.157 0.009
Total effect 1.260 0.397 0.002

Note: ADL = Activities of daily living; SRP = Social relationship and participation; 
MWB = Mental wellbeing; SE = Standard error.
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improving both older adults’ social participation and their MWB. 
Moreover, integrating frail older adults into social networks and 
strengthening the quality of their social relationships and par-
ticipations could provide favorable benefits to MWB of older 
adults. As such, policies that promote appropriate social activ-
ities and ensure the implementation of these activities among 
older adults are warranted. Financial support that improves the 
physical environment of older people and strengthens their 
social participation is also important, i.e. improving infrastruc-
tures that enable older people’s participation in community 
activities (Portegijs et al., 2022). Promoting cultural and social 
events at the community and family level targeting the older 
adults could flourish the social and mental wellbeing of the 
older people.

This study has several strengths. First, the use of a multi-item 
questionnaire offers better psychometric properties than a sin-
gle-item measure of MWB. We utilized the MHI-5, which consists 
of five questions focusing on individuals’ feelings and experi-
ences related to mental health. Moreover, the MHI-5 demon-
strates a predictive ability similar to the more comprehensive 
12-item General Health Questionnaire (GHQ-12) (Hoeymans 
et al., 2004). However, the MHI-5 has operational advantages 
compared to GHQ-12, because it is short and can be used in 
both mental health and general health, as well as quality of life 
surveys. Second, we used a unique composite measure of  
SRP, which combines the quality and frequency of social rela-
tionships with primary ties (close friends and families) and 
acquaintances. Furthermore, our exposure variable—functional 
limitation—is measured by 15 questions related to activities of 
daily living and is believed to be a good proxy for the physical 
health status of older people (Spector & Fleishman, 1998). 
Finally, this study took into account various control variables at 
the individual and municipality level, which may reduce the risk 
of model misspecification. We believe our findings will contrib-
ute to a deeper understanding of the relationship between 
functional limitations and psychological well-being, highlight-
ing the mediating role that SRP plays in this relationship among 
frail older adults.

This study is not without limitations. First, the data were 
obtained from a limited number of municipalities in Norway, 
which reduces the generalizability of the results. Second, frail 
older adults in general may have problems answering some 
questionnaires on key variables used in this study. Third, even 
if we controlled for a battery of several potentially relevant con-
founders, nevertheless, omitted variables, including unobserv-
able individual characteristics, may still bias the reported results. 
Finally, our dataset comprised two time points—baseline and 
follow-up—which would potentially allow us to employ a lon-
gitudinal research design. However, our data was highly unbal-
anced, with a higher attrition rate due to loss to follow-up 
observed, particularly in the non-HCPC group. In our analyses, 
we therefore controlled for both time and whether the munic-
ipalities belonged to HCPC or non-HCPC as confounders. Future 
research should employ longitudinal data with larger sample 
sizes to expand on these findings for promoting healthy aging.

In conclusion, the functional capability of frail older adults 
is crucial to their mental well-being, with social interaction play-
ing an important mediating role. Our findings suggest that 
approximately one-third of the total effect of functional limita-
tion is mediated through social relationships, implying that 
functional limitation has a stronger direct effect on MWB after 
controlling for all covariates. The natural aging process 

depreciates functional capabilities and may be unavoidable. 
However, healthy aging could improve older people’s MWB 
either directly or indirectly through better social relationships. 
Thus, policymakers need to prioritize both functional limitations 
and social factors to improve MWB among older adults. As such, 
investments aimed at improving functional abilities and social  
relationships are important intervention channels through 
which MWB and overall quality of life of older adults can be 
enhanced.
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